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IHosicHUTEABLHAA 3aNIUCKA

Pabouas mporpamma aist 9 kiacca 001meo0pa3oBaTeNbHBIX YapexaeHnH(0a30BbIi
YPOBEHB).
Pabowas mporpamma cocTaBieHa B COOTBETCTBHM C TpeOoBaHusMu denepalbHOTO TOCYIAPCTBEHHOTO OOpa30BATEIBHOTO CTAaHAApPTa OCHOBHOTO
o0miero oOpa3oBaHHs BTOPOTO IMOKOJIeHHs, [IpuMepHON MporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs 10 XUMHH U aBTOpPCKoW [IporpamMmser Kypca
xuMun st 8-9 kiaccoB 0011e00pa3oBaTeNbHBIX yupekaeHuii(6a3oBsiii ypoBenb) O.C. I'abpuensna (2012roma). Hactosimast mporpaMma y4uThIBaeT
pekomMeH1anuu [ IpuMepHOi MporpaMMebl 10 XUMUU IS OCHOBHOM IIKOJIBI.

Pabouas mporpaMmMa 1O XUMHH: KOHKPETH3WpYeT TOJIOKeHHS OyHIaMEHTAILHOTO SApa COJEpKaHUs OOydeHUS XHMHH C Y4ETOM
MEXIIPEIMETHBIX CBsI3eH y4eOHBIX IMPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA; OMPEIEISeT IOCIeI0BATEIbHOCTh M3YYCHUS! CIUHHIL COJEPIKAHHS
oOydueHUs: XUMUU U (HOPMHUPOBAHUS (PA3BUTHS) OOIMIUX yUEOHBIX W CIENU(DUUSCKUX MPEIMETHBIX YMCHHA, 1a€T OPUEHTUPOBOYHOE pacrpe/ielieHHue
y4eOHOTO BpEMEHH IO pa3jesaM U TeMaM Kypca B MOJIAIbHOCTH «HE MEHEE».

Copnep:xaHue mporpaMMmbl HalpaBJICHO HAa OCBOCHHWE 3HAHMW W Ha OBJAJIEHUE YMEHUSMHU Ha 0a30BOM YPOBHE, YTO COOTBETCTBYET
O6pazoBarenbHOU MporpaMmMme HIKoJibl. OHa BKITIOYAET BCE TEMBI, PEAYCMOTPEHHbBIE (peepaabHbIM FOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM

OCHOBHOTO 00111er0 00pa30BaHus 0 XUMHUHU U aBTOPCKON MPOrpaMMoii yueOHOTro Kypca.



[Iporpamma kypca « XuMUN» TOCTPOEHA HA OCHOBE CIIUPAIILHON MOJIENH, IIPEAYCMAaTPUBAIOLIEH IOCTENIEHHOE PAa3BUTHE U YIIIYOJIEHUE TEOPETUUECKUX

Hpe[[CTaBJICHI/Iﬁ npu JIMHEHMHOM 03HAaKOMJICHHUH C OMIITUPUYCCKUM MaTCpruajioMm

B npeamerax ecTeCTBEHHO-MAaTEMAaTHYECKOTO IIMKIJIA BEIYILYIO POJIb UIPAET MTO3HABATENIBHAS IEATEIbHOCTh U COOTBETCTBYIOIIME €M MIO3HABATEIBHBIE
yueOHbIe AeiicTBUs. B cBsI3U C 3TUM OCHOBHBIMU LeJISIMHM 00y4eHHUs] XUMUH B OCHOBHOM IIIKOJIE SIBJISIOTCS:

1) hbopMupoBaHUe y 00YJarOIIMXCS YMEHHS BUACTh M MOHMMATh [IEHHOCTh 00pa30BaHMsl, 3HAYMMOCTh XUMHUECKOTO 3HAHUS JIJISt
KaXXJIOTO YeJIOBeKa HE3aBUCHUMO OT €ro MpodeCCHOHAIIBHOW JEATeIbHOCTH, YMEHHS pa3iaudaTh (akThl U OICHKH, CPAaBHUBATH
OIICHOYHBIE BBIBOJIbI, BUAETh MX CBA3b C KPUTECPUSIMU OLIEHOK MU CBSI3b KPUTEPUEB C OMPEJCICHHOW CHUCTEMOM IEHHOCTEH,
dbopMynupoBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3HULINIO;
2) hopMupoBaHUEe Y 00YUAIOIIMXCS [EJIOCTHOTO MPEACTABICHUS O MUPE M POJIM XUMHUHU B CO3IaHUM COBPEMEHHOW €CTECTBEHHO -
HAyYHOM KapTUHBI MHpA; YMEHHUS OOBSACHITH OOBEKTHI M IIPOIECCHl OKPYXKAIOMICH JEHCTBUTEIBHOCTH — MPHUPOIHOM,
COIMAIBHOM, KyJbTYpPHOH, TEXHUYECKOU cpenbl, UCIIONB3YS TUISt 3TOrO XUMUYECKHE 3HAHUS;
3) mpuoOpeTeHHe O0YYaIONIMMHUCS OIbITa Pa3HOOOpPAa3HOW ACSATEIHLHOCTH, MO3HAHHMS W CAaMOIIO3HAHHS, KIIFOUYEBBIX HABBIKOB
(KTFOYEBBIX KOMIETEHTHOCTEH), IMEIONINX YHUBEPCAIBHOE 3HAUCHHE ISl PA3TUYHBIX BUIOB JACSATEIBHOCTH: PEIICHUS TIPOOIeM,
NPUHATHS PEUIeHUH, TOUCKa, aHalm3a W 00paboTKuM HHGPOpMAIMKM, KOMMYHUKATHUBHBIX HABBIKOB, HABBIKOB HW3MEPCHHIA,
COTPYIHUYECTBA, 0€30MaCHOTO OOPAIICHHS C BEIIECTBAMH B MTOBCEIHEBHOM JKU3HHU.

3agayamu u3yueHus yueOHoro npeamera « XumMus» B 9 Kiacce sSBISIOTCS:

ylleﬁm,le: q)OpMI/IpOBaHI/IC CHCTE€MBbI XUMHUYECKHUX 3HAaHUI KaK KOMIIOHEHTa CCTCCTBGHHOH&y‘IHOﬁ KapTUHBI MHPA,



pa3BHUBalOLMe: pPa3BUTHE JIMYHOCTU OOYYAIOIIMXCS, UX HUHTEIJIEKTYyaJbHOE U HPAaBCTBEHHOE COBEPIICHCTBOBAaHUE, (OPMHUPOBAHME Yy HUX
T'YMaHUCTUYECKUX OTHOIICHUH U HKOJIOTHYECKH 1IeTIECO00pa3HOTO MOBEICHUS B OBITY U B TPYAOBOM JEATEIBHOCTH;

BOCIHMTATebHbIe: (OpMUPOBaHHE YMEHHH O€30MacHOro OOpamIeHHs C BEIIECTBAMH, HCIIOJB3YEeMbIMH B TOBCEIHEBHOHM JKM3HHU; BBIpAOOTKA
MMOHUMaHUs OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHM XUMHHU, a Takke (GOPMUPOBAHME OTHOLIEHUS K XMMHUU KaK K BO3MOXKHOM oOyacTu Oynymieit

MIPAKTHYECKON JIEATEIbHOCTH.

O0mas xapakTepucTuKa y4e0HOro npeamMera « XuMushH»

B cootBercTBHM ¢ DenepanbHBIM MOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM OCHOBHOIO OOIIEro o0pa3oBaHUs ydallldecs JOJIKHBI OBJIA/IETh
TaKUMHU TI03HABATEIbLHBIMU YY€OHBIMHU JCUCTBUSAMHU, KaKk yMEHHE (DOPMyIUpoOBaTh MpoOJIEMy W THUIIOTE3Y, CTaBUTH IEJIM W 3a7a4d, CTPOUTH TUIAHBI
JOCTHIXCHUA HCJ’ICfI N PCIICHUA IOCTABJICHHBIX 3a1a4, IIPOBOJUTH OKCIICPUMCHT U Ha €TI0 OCHOBE JIC€JIaTh BBIBOABI 1 YMO3AKIIIOUCHUA, IPCACTABJIATh UX
n OTCTanBaTh

CBOIO TOYKY 3pCHUAI. KpOMe OTOro, ydJamuecs AJOJIKHBI OBJIaACTh NpHuEeMaMu, CBA3aHHBIMH C OIIPCACICHUEM MMOHSATUMN: OIrpaHUYIMUBATDh UX, OIMHMCBLIBATD,
XapaKTCPHU30BaATb U CPABHUBATD. CJ'Ie,Z[OBaTeJ'IBHO, IIpu U3Y4YCHUU XMMUU B OCHOBHOM IIIKOJIC ydqamuecs AOJIKHBI OBJIaACTh y‘Ie6HBIMI/I HCﬁCTBHHMH,
IMO3BOJIAIOINUMHU UM JOCTHUYB JIMYHOCTHBIX, IPEAMETHBIX U METAIIPEIMETHBIX O6pa3OBaTeJ'II>HI>IX PE3YIbTATOB.

HpezmaraeMaﬂ InporpaMma 110 XUMHUHU PACKPBIBACT BKJIAJ yqe6Hor0 npeaMeTa B JOCTUIKCHUC ueneﬁ OCHOBHOTI'O 06mer0 O6pa30BaHI/I$I " OoNnpeCacisACT

Ba)KHEHUIIINE COACPIKATCIbHBIC IMHHUU IIPEAMCETA:



* B€IIECTBO — 3HAHUA O COCTAaBC U CTPOCHHU BCIICCTB, UX Ba)KHEHUIIINX (1)I/I3I/IT-IGCKI/IX 1 XUMHNYCCKUX CBOﬁCTBaX, 6I/IOJ'IOFI/I‘ICCKOM IICﬁCTBHPI;
* XUMHYIECKas peaklusl — 3HAHWA 00 YCJIOBUAX, B KOTOPBIX NPOABIIAIOTCA XUMHUYCCKHEC CBOMCTBA BCIIICCTB, crocobax YIIPpaBJICHUA XUMHUYECCKUMHN
IpOLIECCaMH;
NpUMEHeHHe BelleCTB — 3HAHUSA U ONBIT MPAKTUYECKOW JIESITEIBHOCTH C BEIIECTBAMH, KOTOpbIE Haumboyiee YacTo
ynoTpeOIsIOTCS B MOBCEHEBHON KU3HM, ITUPOKO UCIOIB3YIOTCS B MPOMBIIUICHHOCTH, CEJIbCKOM XO3SICTBE, Ha TPAHCIIOPTE;
SI3bIK XMMHMM — CHUCTEMA BAKHEUIIUX MOHATUM XUMHM W TEPMHUHOB, B KOTOPBIX OHH OIIMUCBHIBAIOTCS, HOMEHKJIATypa

HCOPraHNYCCKUX BCHICCTB, T. €. MX HA3BAHMUA (B TOM YHCJIC U TpI/IBI/IaJ'IBHBIG), XUMHYCCKHC (1)OpMYJIBI U YPaBHCHHA, 4 TAKIKC

IMpaBuJIa ICPCBOAA I/IH(i)OpMaIII/II/I C €CTCCTBCHHOI'O A3bIKAa Ha A3bIK XMMHHU U 06paTHO.

[Tpu otbOope comeprkaHusi, KOHKPETU3UPYIOIIETO MPOTPaMMy, YYUTBIBAJIOCh, YTO IMEpe] 0O0IUM 00pa3oBaHWEM HE CTOUT 3aja4a MpoQecCHOHATHHON
MOJATOTOBKH OOYYarOMHUXCA. JTO ONPEICTHIIO MOCTPOSHHE Kypca Kak OOIIEKYJIbTYpHOTO, HANpaBICHHOTO, MPEXAe BCero Ha (OpMHUpPOBAHHE M
pa3BUTHE MHTEpeca K M3YYCHHIO XUMHUH. YUYTEHAa OCHOBHAs 0COOCHHOCTH MOJAPOCTKOBOTO BO3pacTa — HAdYalo MEepexoja OT JAETCTBA K B3POCIOCTH,
KOTOPBIN XapaKTepU3yeTcsi Pa3BUTHEM TI03HABATEIILHOU CEPHI.

Ha »tame ocHOBHOTO 0O0IIEro cpeiHero oOpa3oBaHUsl MPOUCXOJUT BKIIIOYCHHE OOYYAIOUIMXCS B MPOEKTHYIO M MCCIENOBATEIBCKYIO JICATEILHOCTD,
OCHOBY KOTOPO# COCTaBJISIFOT TaKHUE YHUBEpCalbHBbIC YUYEOHBIC ICHCTBUS, KaK YMEHHE BUJCTH MPOOJIEMBI, CTABUTH BOIMPOCHI, KIACCH(PHUIIMPOBATH,
HaOJII0/1aTh, TPOBOIUTH 3KCIICPUMEHT, NENIaTh BBIBOABI U YMO3AKJIIOUCHHSI, OOBSCHATH, NOKA3bIBaTh, 3alUINATh CBOU WJEH, JaBaTh OINPE/ICICHUS
nouaTusiM. CroJia )K€ OTHOCSATCSI IPUEMBI, CXOJTHBIC C OIpPEICICHUEM TOHITHIA: ONMCAHUE, XapaKTePHCTUKA, Pa3bICHEHHE, CPAaBHCHUE, Pa3JIMUYCHUE.
@dopMHpOBaHUE ATHX YHHUBEPCAIBHBIX YUCOHBIX NEHCTBHI HAYMHACTCS €€ B HAYaJIbHOW IIKOJE, a B KypCE XMMHUU OCHOBHOMW IIKOJIBI MPOUCXOIUT

Hux



pa3BUTHE U COBEPUICHCTBOBAaHUE. B CBSA3M C 3TUM pe3epBHbBIE YaChl MNIAHUPYETCSI UCIOJIb30BATh HA (POPMUPOBAHNE U PA3BUTHE YMEHUM MPOEKTHOU U

HCCHG[{OB&TGHBCKOﬁ ACATCIIBHOCTU, YMCHUC BUICTH HpO6JI€MI>I, ACJIaTb BBIBOJAbI U YMO3AKIIOYCHH .

MecTto yuyeOHOro npeaMera B y4eOHOM ILIaHe

Oco0OeHHOCTBIO cozepKaHUsI Kypca «XUMHUS» SBISIOTCS TO, YTO B 0Oa3ucHOM ydeOHOM (0Opa3oBaTelIbHOM) IUIaHE 3TOT MPEAMET MOSBIAETCS
MNOCJICAHUM B pAAYy HU3Y4YCHHA CCTCCTBCHHOHAYYHBIX AWCHMUIIIMH. I[aHHaSI H€O6XOI[I/IMOCTI> OCBOEHHUS O0BsICHSIETCS TEM, YTO HMIKOJIBHHUKH [OOJI’KHBI
o0amaTh HEe TOJBKO OIPENEIIEHHBIM 3alacoM IPEIBAPUTEIILHBIX €CTECTBEHHOHAYYHBIX 3HAHWIL, HO U IOCTATOYHO XOPOIIO Pa3BHTHIM a0CTPAKTHBIM
MBIITJICHUEM. yan]_[I/IMI/ICSI YK€ HAKOIUICHBI 3HAHUA 110 CMCEKHBIM OUCHUILIMHAM LOHUKIIA: 6I/IOJ'IOFI/II/I, (1)I/13I/IKI/I, MaTE€MaTHKH, FeOFpa(l)I/II/I,
c(hOpMUPOBAIMCH YMEHHUS aHATTM3UPOBATh, BECTUHAOIIOICHUS, CPABHUBATH 0OBEKTHI HAOTIOICHUSI.

B cooTBercTBMM ¢ y4eOHBIM IUIAaHOM Ha HW3YYeHHE XUMHUH B 9 Kjacce OTBOAUTCA 2 4aca B Hedemto, 70 4acoB B TOJ, MpU HOPMATHBHOU
MPOJIOJDKUTENIBHOCTH yueOHOTO rofa 35 ydeOHBIX HeAelb. B COOTBETCTBMM CO CIIOKHMBIICHCS MPAKTUKOW OpraHU3allMd OCHOBHOTO OOIIETo
oOpa3oBaHusi B 00pa30BaTEIbHBIX YUPEXKIEHUSX OOIIero oOpa3oBaHUs peajbHas MPOJOJDKUTEIBHOCTh Yy4eOHOro roja MEHbIIE HOPMAaTUBHOM U
coctapisieT 34 yueOHble Henenu. TakuM oOpa3om, Bpems, BblaelsseMoe pabouuMy y4eOHbIMU IJIaHAMU Ha U3ydeHUE XUMHUH B 9 Kiacce Ha MPaKTHKE
paBHO 68 yacam.

C y4eToM Hen30EeKHBIX MOTEePh YYEOHOIO BPEMEHH, BBI3BIBACMBIX Pa3IMUYHBIMU OOBEKTHBHBIMU MPUYMHAMH, a TAK)KE HEOOXOIMMOCTH BBIJICICHUS
JIOTIOJTHUTEIPHOTO BPEMEHH HAa M3YYEHHUE OT/CIBHBIX BOIPOCOB Kypca XMMHH MPOrPaMMOM MPEeaycMOTPEH OOJIbIION 00bEM PEe3epBHOTO BpeMEHH -6
4acoB.

IIporpamMmoii mpeaycCMOTPEHO IPOBEIEHUE:



KOHTpPOJIbHBIX padoT — 4,

MPAaKTUYECKUX paboT — 6 yacos.

Cpok peanusaiyu nporpaMmMbl — OJIMH Y4€OHBIH ro1.

DopMbI, METObI M CPEICTBA 00yUEHM I, TEXHOJIOTHH

B naHHOM KITacce BeqyIMMH METOIaMU OOyIECHHUS IPEMETY SBIISTIOTCS: 0OBSICHUTEILHO -MIUTIOCTPATHBHBIN M PETIPOTYKTUBHBIH, XOTS MCIIOJIB3YETCS U
YaCTUYHO-TTIOMCKOBBIA. Ha ypokax WCIONB3YyIOTCS AIIEMEHTHI CIEAYIOIMIUX TEXHOJOTHH: JIMYHOCTHO - OPHEHTHPOBAHHOE OOydeHHe, OOydeHHe C
IIPUMEHEHHEM OINOPHBIX cxeM, KT, mpoeKkTHas AeATeIbHOCTb.

Ucnonw3ytores crnemnyroniue Gopmbl oOydeHUs: ydeOHBIC 3aHATHS, OSKCKYpCHUH, HAOIIOEHUS, OMBITHI, SKCIIEPUMEHTHI, paboTa ¢ y4eOHOW u
JOTIOTHUTENBHOU JTUTEpaTypOi, aHaIN3, MOHUTOPHUHT, HCCIeloBaTeNbcKas paboTa, npe3eHtanus. OnpeneseHHoe MEeCTO B OBJIQJCHUN TAHHBIM KypcoM

OTBOJIUTCS CAMOCTOSITEIILHOM pabOTe: OATOTOBKA TBOPUECKHX paboT, cooOIIeHnH, pedepaTosB.

@®opMbI IPOMEKYTOYHOM U UTOTOBOM aTTeCTAIMHU
[IpomexxyTouHast arTecTanus MpOBOAUTCS B hopMme:

- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOSITEIIbHBIX PadoT;

- IPAKTHYCCKHUX;



- TBOPYECKHUX pabdoT.

VYuyamuecs npoxoJsaT UTOTOBYIO arrectanuio — B Buae [MA.

Oo6yuenmne Benéres mo yueoHnky O.C.I'abpuernsn «Xumus 9 Kiacc», KOTOPBIA COCTABISET SAMHYIO JIMHUIO YIeOHHKOB, COOTBETCTBYET (hefepaibHOMY
rOCYJapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHJIApTa BTOPOTO IMOKOJEHHUs 0a30BOTO YpOBHS M peanusyeT aBTopckyto nporpammy O.C.I'abpuensina(

2012r.)

OTnuunTesibHbIE 0COOEHHOCTH padoueil MPOorpaMMbl U ABTOPCKOI

OcHOBHOE coJiepKaHUE aBTOPCKOM MOJIHOCTHIO HAIILIO OTPa)KEHUE B TaHHOM pabouell mporpamme.

B paGouyro mnporpaMMy o XMMHHM BHECEHBI M3MEHEHHUS IO CPAaBHEHHIO C aBTOPCKOM: M3 pe3epBa JgoOaBieHO 1 uac Ha

«Metamae» u nobasneH ldac Ha Ilpaktukym 1 «CBoiicTBa METa/NIoB M MX coeauHeHui». OCHOBHOE OTIWYHE JaHHOW pabodeil MporpamMMmbl OT
aBTOPCKOW COCTOUT B TOM, YTO B aBTOPCKOW NIpOrpaMMe MpaKkTH4YeCKHue paboThl CrPYNIHMPOBAHBI B OJIOKM - XMMHYECKHE NMPAKTUKYMbI, KOTOPbIE
IIPOBOJIATCS TI0CJE U3YYEHHs] HECKOJBKUX pa3fesioB, a B paboyeil mporpamme 3TU K€ MPaKTUYECKUE PabOThl JAOTCA MOCIE W3Y4eHHs] KOHKPETHOM
TeMbl. DTO MO3BOJISIET JIy4llle 3aKPENUTh TEOPETUUECKUI MaTepuall Ha MPAKTUKE U IPOBEPUTh MIPAKTUYECKUE YMEHUS U HABBIKU HEMOCPEJICTBEHHO IO
naHHOM Teme. UTOOBI IMPOBECTH HPAKTUYECKYK paboOTy IO KOIJa-TO H3Y4CHHOM Teme, TpeOyeTcs MOMOJHUTENbHOE BpeMs JIsi MOBTOPEHUS

TCOPCTHUUYCCKUX OCHOB, YTO HUCKJIIOYACTCA B ,Z[aHHOﬁ pa60qel71 ImporpamMmme.

KosaunuyecTBO 4acoB B KoauvecTBo yacoB B padoyeii

Paznen .
ABTOPCKOI MporpaMmme nporpaMmme




1. Bsepenuwe. OOmas XapaKTepUCTUKA  XUMHUYECKUX

3JIEMEHTOB U XMMMUYECKUX peakuuii. [lepponnueckuil 3aKoH U 10 10
Ilepnoanyeckas cucreMa XMMUYECKUX DJIEMEHTOB

J.1.Menneneera

2.Metamnibl 14 14 +1 +2+1
3.IIpaktuxkym 1 «CBOMCTBAa METANIOB U UX COSTUHEHUI» 2 -
4. HemeTassl 25 25+3
5. [Ipaktukym 2 «CBOICTBAa HEMETAIIOB U UX COCTMHEHUI» 3 -
6.0000111eH1e 3HAaHUH TT0 XUMUH 32 KYPC OCHOBHOM IIIKOJIBI.

ITonroroska xk ' A. 10 10
Peseps 6 4
Hroro: 70 70

Pe3yibTaTaM 0CBOEHUSI Kypca XMMUH

HpI/I HU3YYCHHUU XUMHU B OCHOBHOM IIIKOJIE 00eCIIeunBaeTCs AOCTUIKCHUC JIMYHOCTHBIX, METAIPCAMETHLIX U ITPECAMCTHBIXPE3YJIIbTATOB.

JInuHocTHBIC:
® B IICHHOCTHO-OPHEHTAIIMOHHOM c(hepe — JyBCTBO TOPJIOCTH 32 POCCUHUCKYIO XUMUYECKYIO HAYKy, TYMaHH3M, OTHOIIICHUE

K TPYY, LIEJIEYCTPEMIICHHOCTD;




e (hopMHpOBaHUE LIEHHOCTH 3I0POBOTO U O€301aCHOr0 00pa3a *KU3HU; YCBOCHUE MPABUII UHIUBUIYAJTBHOTO U

KOJIJIEKTUBHOI'O 0€30I1aCHOTr'0 IIOBCACHHUS B qpeSBLIqaf/'IHLIX CUTyalludX, YI'pOXaromuXx XU3HU U 310POBbIO Hmﬂeﬁ;

® B TPYAOBOH c(hepe — rOTOBHOCTh K OCO3HAHHOMY BbIOODY AasibHENIIEH 00pa30BaTeIbHON TPAEKTOPHY;

® B II03HABATEJIbHOU (KOTHUTUBHOM, HHTEIUIEKTYaIbHOM) cpepe — yMeHue ynpapisiTh CBOEH MMO3HABATEIbHON
NEATEIBHOCTBIO.

e (opMHUPOBAHHUE OCHOB IKOJOTHUYECKON KYJIbTYpPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTUYECKOTO

MBIIILJIEHHS], PA3BUTHE OIBITA YKOJIOTUYECKU OPUEHTUPOBAHHON peIeKCUBHO-OLIEHOUHOM 1 MPaKTUYECKOM JIeATEIbHOCTHB

KU3HCHHBIX CUTYyallUsiIX;

MeTanpeaMeTHbIe:

® YMEHHUE CaMOCTOATEIBHO OINPEACINATH LIeNTM CBOEro 00y4YeHUs!, CTaBUTh U (HOPMYTUPOBATH JIJIsi c€0s1 HOBBIE 3a/1au B yu€Oe u
NO03HABATENIbHOM JAESATEIbHOCTH, PA3BUBATh MOTHUBBI U1 HHTEPECHI CBOEH NO3HABATEIBHON NEATEIbHOCTH;

® yMEHHE CaMOCTOSITENIbHO IJIAHUPOBATh MYTH JOCTHIKEHUS IIeJiel, B TOM YHCIIe albTepHATUBHBIC, OCO3HAHHO BBIOUPATH
HanOosee 3¢ (HEeKTUBHBIE CIIOCOOBI pelIeHNs YIEOHBIX U MO3HABATEIHHBIX 337124,

® YMEHUE COOTHOCUTH CBOM JICUCTBUS C IUIAHUPYEMBIMH PE3yJIbTAaTaMH, OCYIIECTBIATh KOHTPOJIb CBOCHU AECATEIBHOCTH B
poliecce JOCTHKEHUST pe3yabTaTa, OMPeNesaTh CIOCOObl ASHCTBUI B paMKaX MPEJIOKEHHBIX YCIOBUU M TpeOOBaHMIA,
KOPPEKTUPOBATH CBOU JICMCTBUS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYAIUEN;

® YMEHHUE OLIEHUBAThH MIPABWUJIBHOCTH BHIMIOJHEHUS yueOHOM 3a/1auu, COOCTBEHHbIE BO3MOKHOCTH €€ pelIeHus;

® BJIaJICHHE OCHOBAaMH CaMOKOHTPOJISI, CAMOOILICHKH, MIPUHATUS PEUICHUN U OCYILECTBICHUS OCO3HAHHOTO BHIOOpA B y4eOHOM



¥ TI03HABaTeIbHOMN JACATCIBbHOCTH,

® YMEHUE OIpEIEsATh MOHATHUSA, CO3/JaBaTh OOOOIICHUS, YCTaHABIMWBATh AHAJIOTMH, KJIACCU(PUIUPOBATH, CAMOCTOSTEIHHO
BBHIOMpaTh OCHOBAHUS W KPUTEPUHU [JIs KIACCU(PUKAIMHU, YCTAHABJIMBATH MPUUYMHHO-CJICICTBEHHBIE CBS3U, CTPOHUTH
JIOTUYECKOE pacCyKJIeHHEe, YMO3aKIoUeHUE (MHAYKTUBHOE, ISTYKTUBHOE U 10 aHAJIOTHH) U JIeJIaTh BHIBO/IBI;

® YMEHHE CO3/1aBaTh, MPUMEHITh U TPEOOpPa30BBIBATH 3HAKW M CHUMBOJIBI, MOJEIU MU CXEMbl JUIS PEIICHUS Y4YEOHBIX M
MO3HABATEJILHBIX 33/1a4;

® YMEHHUE OPraHU30BBIBATh YUYCOHOE COTPYAHUYECTBO U COBMECTHYIO JEATEIBHOCTh C YUYUTEJIEM U CBEPCTHUKAMU; paboTaTh
WHJUBUIYaJbHO W B TPYIINE: HAXOAUTh OOIllee pellIeHne M pa3peniaTh KOHPIUKTH Ha OCHOBE COTJIACOBAHMS TMO3UIUN U
yuéTa HHTEPECOB; GOPMYIHPOBATH, APTYMEHTUPOBATh U OTCTAaUBATh CBOE MHEHUE;

® YMEHHE OCO3HAaHHO UCIIOJIb30BATh PEUEBBIE CPEACTBA B COOTBETCTBUU C 33/1au€ii KOMMYHHKALUU JIJIS1 BBIPAKEHUSI CBOMX
YyBCTB, MBICJIEH 1 MMOTPEOHOCTEH; TUTAHUPOBAHUS M PETYJIAIIUN CBOSH JIeATEIbHOCTH; BIaJeHUe YCTHON U MUCbMEHHOM

pEUYbI0, MOHOJIOTUYECKON KOHTEKCTHOM PEYBIO;

e (opMupoBaHME U pPa3BUTHC KOMIICTGHTHOCTH B O0OJIACTH HCIIOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTH;
e (hopMupoBaHHE U Pa3BUTHE IKOJIOTHYSCKOTO MBIILICHHS, YMCHHE MPUMEHATh €ro B IMO3HABATEIbHONW, KOMMYHHKATHBHOM,

COIMAJILHOM TIPAKTUKE U TPO(eCcCHOHaTbHON OpHUEHTAIUH.

IIpeamerHsbIie:

1.B mo3HaBareJIbHOI cepe:



® naBaTb OIPCACIICHHA M3YUYCHHBIX MOHATUM: «XMMUYECKUMI 9JICMCHT», «aTOM», «MOH», KMOJICKYJIa», «IIPOCTLIC N CJIOKHLIC
BCHIICCTBA», «BCHICCTBO», «XHMMHUYCCKasA (I)OpMy.IIa», «OTHOCHUTCJIbHAsA aTOMHasd MacCa», «OTHOCHUTCIbHAsI MOJICKYJIApHAasd
Macca», «BAJICHTHOCTB», «CTCIICHb OKHUCIICHUS», «KPUCTAIMYCCKAA PCIICTKA», «OKCHALD», «KHUCJIOThID», «OCHOBAHUI,

«comm», «amM(pOTEPHOCTb», «UHIUKATOP», «IEPUOJUYECKUN 3aKOH», «IepUOoauYecKas  TaOnuIay, «U30TOIbI,
«XUMHYECKAsI CBA3BY, «AIEKTPOOTPHUIIATEILHOCTDY, «XUMHUUECKAsI PEAKIUS», «XUMHUECKOE YPABHEHHEY, «T€HETUUECKAs CBSI3bY», «OKUCIICHUEY,

«BOCCTAHOBJICHUEY, <«QJICKTPOJIUTUUCCKAA JUCCOTHALIUAY, KCKOPOCTHh XHUMHYISCKOM PEaKnum»,
® OIIUCAThb JCMOHCTPAIMOHHBIC 1 CAMOCTOATCIIBHO IIPOBCACHHBIC XUMNUYCCKUC SKCIICPUMCHTDI,
® OIIUCBIBATH MU PA3INdaTb U3YUYCHHBIC KJIACChl HCOPTraHUYCCKHUX CoeﬂHHeHHﬁ, IMPOCTHIC U CJIOKHBIC BCIICCTBA, XUMHUYCCKUC

PCaKIM;

KJ'IaCCI/I(I)I/IIlI/IpOBaTB N3YUYCHHLIC OOBEKTHI U SIBJICHUA,

® JICJIaTb BBIBOABI 1 YMO3AKIIIOUCHUS U3 H&6JIIOI{€HPIﬁ, HN3YUYCHHBIX XUMHUUYCCKHUX 3aKOHOMCpHOCT€I>'I, IMIPOrHO3HUPOBATH

CBOWCTBA HEM3YUYCHHBIX BEILECTB 10 aHAJIOTUHU CO CBOMCTBAMH U3YUYCHHBIX;
® CTPYKTYpUPOBATh U3YUYCHHBINH MaTEpHATl U XUMUUYECKYIO HHPOPMAIIUIO, TIOTYUYEHHYIO U3 IPYTUX UCTOYHUKOB,;

® MOJICITMPOBATH CTPOSHNE aTOMOB AJIEMEHTOB 1-3 MepruoI0B, CTPOCHUE MTPOCTHIX MOJIEKYIT;

2.BIIEeHHOCTHO — OpHMEeHTAMOHHOM cepe:
® AHANIM3UPOBATh U OLEHUBATH MOCIEACTBUS AJI OKPY>Kalolel cpeabl OBITOBOWM M MPOU3BOACTBEHHON AEATEILHOCTH
YeJI0BeKa, CBS3aHHOU ¢ mepepaboTKOM BEIIECTB;

3. B tpyaoBoi cdepe:



® [IPOBOAUTDH XUMHUYECKUMN OKCIICPUMCHT,

4. B cepe 0e301aCHOCTH KHU3HEACATEIbHOCTH:

¢ OKA3bIBATH IICPBYIO IMMOMOIIBL IIPHU OTPABJICHUAX, OXKOI'aX U JAPYIrUX TpaBMaX, CBA3AHHLIX C BCOICCTBAMU U Ha60paT0pHBIM

000pyI0BaHUEM.



TemaTHyeckoe NJIAHNPOBaHMe Y4eOHOI0 MaTepuaia

No HasBanue riaBbl KomnuectBo | IIpaktuueckue | KoHTposbHBIE
rJIaBBI JacoB paboThI paboThl
Baenenne. O0mmas 6 Nel
XapaKkTepUCTUKA
XAMHUYECKUX DJIIEMEHTOB U
XUMUYECKUX PEaKIUH.
[lepuoanueckuit 3aK0H U
Ilepnonnueckas cucrema
XUMHYECKUX DIJIEMEHTOB
JI.M.MenneneeBa
1. Meraiisl 18 Nel-3 Ne2
3. Hemeramisl 28 Ne4-6 Ne3
5. | O000meHne 3HaHUH 110 10 No4
XUMHU 33 KypC OCHOBHOM
mkoiabl. Iloaroroska k
I'A.
6. | Pesepn 4
Hroro 70 6 4




OcHOBHOE cojiep:kaHHEe Kypca

Beenenne. O0mast XapaKTepUCTHKA XUMHYECKUX JIEMEHTOB U XUMHYeCKUX peakuuii. I[leppoanyecknii 3aKoH u
Ilepuoanueckasi cucrema

xumuuyeckux dj1eMenToB JI. . Menaeneea (10 u)

XapakTepuCTHUKa 3JIEMEHTA MO €ro noJjioxkeHuto B [lepuoandeckoi cucreme xumudeckux smemeHToB Jl. . Menneneea. CBOMCTBA OKCHUJIOB, KUCIIOT,
OCHOBAHWII M COJEH B CBETE TCOpHUHU SHGKTPOJ'II/ITI/I'-ICCKOI\/II JUucconuanu M OKHCIICHHSA- BOCCTAHOBIICHUA. ITonsaTtre o MNEPEXOJHBIX JJICMCHTAX.
AmpoTepHocTh. ['eHeTnueckuil psn nepexoanoro snemeHTta. Ilepuoauueckuit 3akoH u Ilepuoandeckass cucrema xumuueckux siementos JI. U.
MenneneeBa. XuMHuecKas OpraHU3aius >KMBOM M HEXKUBOUW MPUPOAbl. XUMUUYECKUN COCTaB siipa, MAHTHHU U 36MHOUM KOpbl. XUMUYECKHUE AIIEMEHTHI B
KJIETKaX >KMBBIX OpraHu3MoB. Makpo- u MukpoasnemMeHTbl. O000mIeHne CBeICHUH 0 XUMUYecKux peakuusax. Knaccupukanus XUuMHUYECKUX peakiuil
[0 Pa3IM4YHBIM IPH3HAKAM: «UHCIO M COCTaB PEArupyroliMX M 0O0pa3yloUIMXCS BELIECTB», «TEMIOBOH 3PQeKT»,

«HAIpaBJICHUEY», «U3MEHEHHE CTENeHEeW OKHUCICHMsS DSJIEMEHTOB, OO0pa3ylolUX pearupyrouye BelecTBa», «daszay,

«UCIOJb30BaHUE KaTanuzaTopa». I[loHsATHE O CKOpPOCTH XHMMHUYECKOH peakuuu. DaxkTopbl, BIUSAIOIIME HAa CKOPOCTb XMMMYECKMX PpEaKIHH.
Karanuzarops! u katanu3. MTHrMOUTOpbl. AHTHOKCHUAAHTHI.

JemoHcTpanum.

Paznuunele gopmel Tabmuuel [. M. MenaeneeBa. Mojenu aToMOB 351eMeHTOB 1—3-r0 nepuoioB. Mojienb cTpOeHUsl 3eMHOro mapa (IonepeyHbli
paspe3). 3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEaKIUH OT MPHUPOJbl pearupyrolux BELIECTB. 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOM peakluu OT

KOHICHTpaIuKN pearupyromux BCUICCTB. 3aBUCUMOCTD CKOPOCTH XUMHYECKOMN peakuuun OT



IUIOUIAM CONPHUKOCHOBEHHUS PEArMpyIOIIMX BEIIECTB (CKUISAMMHA CJoi»). 3aBUCUMOCTh CKOPOCTHM XHMMYECKON pEaKIUH OT TeMIlepaTypbl
pearupyrouux BemecTB. | OMOreHHbIi U reTeporeHHbId KaTtanus3sl. @epMeHTaTUBHbBIN KaTanu3. MHrubuposanue.

JlaGopaTopHbIe ONbITHI.

1. ITomy4yeHue ruapoKcHa IMHKA M UCCIEIOBAHUE €r0 CBOWCTB. 2.MoaenupoBaHue nocrpoeHus Ilepuoauueckoil cuCTeMbl XUMHUECKUX HJIEMEHTOB
. U. MengeneeBa. 3. 3amenieHnue xene3oM Meau B pactBope cynbdara menu (II). 4. 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEAKIMU OT MPUPOIbI

pearupyromux BeIeCTB Ha IPUMEPE B3aUMOJACHCTBUS KUCIOT C METAJIAMHU.

5. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMU OT KOHIICHTPAIINHN PEarupyoIIrX BEIIECTB Ha MPUMEPEe B3aUMOJICUCTBUS [IUHKA
C COJITHOM KHCIJIOTOW pa3InYHOM KOHILICHTPAIHH.

6. 3aBUCUMOCTH CKOpPOCTH XUMHUYECKOU p€akuuu OT IIomaan COIMPHUKOCHOBCHUA PCATMPYHOHNINX BCHICCTB. 1. MOI[GJII/IPOBaHI/IC
KHTISIIETO CJI0s». 8. 3aBUCUMOCTh CKOPOCTH XUMHYECKOW PEaKIMU OT TeMIepaTyphl PearrpyroniinX BEIIeCTB Ha MpUMepe B3aUMOJICHCTBUS OKCHIA
meau (I1) ¢ pacTBOpoM CepHOM KHCIOTHI pa3inyHON Temreparypbl. 9. PasnokeHne MEpoKCHIa BOIOPOJa ¢ MOMOINBI0 okcuaa maprania (IV) u

karanasbl. 10. OOHapyxeHue KaTaja3bl B HEKOTOPBIX MUIIEBIX MpoaykTax. 11. MHrubupoBanue B3auMOIEHCTBHSI KUCIOT C METAJJIaMU YPOTPOIIMHOM.
IIpeameTHbIE pe3yabTAaThI 00yUeHMsI

Yyamuics 10/KeH ymems:

HCIIOJIb30BAaTh IIPU XAPAKTCPUCTHKEC npeBpameHHﬁ BCHICCTB IIOHATHUA: «XHUMHYCCKAs PCAKLUA», «PCAKIUU COCIUHCHHI,

«pCaKInn Pa3JI0KCHUA, «peaKHI/II/IO6MeHa», «pCaKuuu 3aMCIICHUA), «pCaKuuun HeﬁTpanmauI/m», «OK30TCPMHUUICCKHC

peaKkuum», OHIOTCPMHUYCCKUC pcaKknumn», ((O6paTI/IMLIe pcaKknumn», ((H606paTI/IMLIe pCaKkuum», «OKHCIIUTCIBHO-



BOCCTaHOBHTCILHBIC peaKIm, «TOMOI'CHHBIC peaKIm, «reTEepPOTCHHBIC peaKIm, «KaTaJuTHYCCKHUE peaKIum,
«HEKATAJTMTHYECKHUE PEAKITUIY, «TEIUIOBON dPPEKT XUMUUYECKOHN PEaKIInn», «CKOPOCTh XUMHUECKON PEaKIInmy, «KaTalli3aTop»; XapaKTepru30BaTh
XHUMHYECKUE IEeMEHThI 1—3-T0 MepuoJIoB 1Mo MX MOJI0keHHIo B [lepuoanyeckoii cucreme xumuieckuxidiemeHToB JI. . MenneneeBa: XUMUYCCKHIA
3HaK, MOPSIAKOBBIN HOMEp, MEPUOJ, TPyIIa, MOATrPYINa, OTHOCUTEIbHAS aTOMHasMacca, CTpPOCHHUE aToMa (3apsij sjpa, YUCiIo MPOTOHOB U
HEUTPOHOB B sAZpe, 00II€€ YNCIIO AIEKTPOHOB, PACIPEACTICHUEITIEKTPOHOB M0 JEKTPOHHBIM CJIOSIM, MTPOCTOE BEIIECTBO, (hOpMya, Ha3BaHUE U THII
BBICIIIETO OKCHJA U THAPOKCUIA, JIETY4E€rOBOJOPOIHOTO COSAMHEHHS (/711 HEMETAJUIOB));

XapaKTepHU30BaTh O0IINE XUMHUYECKHE CBOMCTBA aM(OTEPHBIX OKCHIOB U THAPOKCHUIOB; TMPHUBOJIUTH MPUMEPHI PEAKIIUNA,TOATBEPIKIAIOMINX XUMHIECCKIE
CBOMCTBAa aM(OTEPHBIX OKCHUJIOB U THAPOKCHUIOB;

JaBaTh XapaKTEPUCTUKY XUMUUYECKUX PEAKIIUN TI0 YUCITY M COCTaBY MCXOJIHBIX BEIIECTB U MPOJYKTOB PEAKIIUU; TEIIIOBOMY 3P dEKTy; HaNPaBICHUIO
MPOTEKAHUS PEAKIUH; U3MEHECHHIO CTETIEHEN OKUCIICHUS SJIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOIHBIX BEILIECTB; YYACTHIO KaTAJIM3aToPa;
OOBSCHAT, M TMPUBOJIUTH TPHUMEPHI BIUSHUSA HEKOTOPHIX (aKTOpoB (NMPUPOJIa pPEeardpyroIIuX BEIIECTB, KOHIICHTpAIlUsS BEIECTB, IaBJICHUE,
TeMIepaTypa, KaTaJinu3aTop, MOBEPXHOCTh COMMPUKOCHOBEHUS PEAarupyrOIIUX BEMIECTB) HA CKOPOCTh XMMUYECKUXPEAKITUN;

Ha6J'IIOI[aTB " OIMHUCBIBATb YPABHCHUSA peaKHHI;'I MECXKAY BEIIECCTBAMH C IIOMOIBIKO €CTCCTBEHHOI'O (pYCCKOFO nin pOI[HOl"O) SA3bIKa UA3bIKAa XUMUHU,



MIPOBOJIUTH OTBITHI, MOATBEPKIAIONINE XUMUYECKHE CBOMCTBA aM(pOTEPHBIX OKCHIOB U THAPOKCHIOB; 3aBUCUMOCTh CKOPOCTH XHMUYECKOW PEaKIUU
OT pa3nuuHbIX (aKTOpoB (MPUPOJA PEarHpyIONIUX BEIISCTB, KOHIICHTPAIMS BEIIECTB, JaBIICHUE, TEMIIEpaTypa, KaTaln3aTtop, MOBEPXHOCTH

CONPUKOCHOBEHHUS PEarupyronx BELECTB).

MeTanpeaMeTHbIE pe3yabTAaThl 00y4eHU s

Yuamuncs A0/KeH ymems:

OMpCACIIATh LCIIb yqe6H0171 ACATCIIBHOCTH C IIOMOINBIO YUUTEIIA U CAMOCTOATECIIbHO, UCKATh CPEACTBA €€ OCYHICCTBIICHUA, pa60Ta$I 110 IIJIaHYy, CBEPATH
CBOHN )]el\/’ICTBI/Iﬂ C ICJIBIO U ITpHU HGO6XO)II/IMOCTI/I HCIIPABJIATH OIINOKH C MMOMOMIBIO YUUTEIISA U CAMOCTOATCIIBHO,

COCTaBJIATH aHHOTAMIO TCKCTA,

CO3/1aBaTh MOJICNIH C BBIJICIICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA M MPEACTABICHHEM HMX B MPOCTPAHCTBEHHO-TPAPUIECKON MM 3HAKOBO-
CUMBOJIMYECKOH (hopme;

OTpeesATh BUIbI KiIaccuPuKauu (€CTECTBEHHYIO U HCKYCCTBEHHYIO);0CYIIECTBIISATh

IpsAMOC JCAYKTUBHOC NOKA3aTCIbCTBO.

Tema 1. Metamabl (14 u)

ITonoxxenue MeTamioB B Hepnonnqecxoﬁ CUCTEMC XHMMHUYCCKHUX JJICMCHTOB I[ H. MeHz[eJIeeBa. Merannuyeckas KpUCTAJUINYCCKasA PCHICTKA H
MCTANIMYCCKAasd XUMHUYCCKasa CBA3b. O6H_[I/Ie (1)I/ISI/I‘IGCKI/I6 CBOMCTBA METaJJIOB. CHHaBBI, HNX CBOMICTBA M 3HAaUYeHHE. XHMMHYECKHE CBOMCTBA METAJIJIOB

KakK BOCCT&HOBHTCJ’ICFI, a TaKXKC B CBCTC HX IIOJTOXCHHUSA B



ANEKTPOXUMUUYECKOM DSy HampsbkeHuil metaimioB. Kopposust metaiwioB u crocoObl 00psObl ¢ Hel. Metamwisl B npupoje. OOiue crocodbl ux
MIOJTyYEHUSI.

OO0masi XxapakTepUCTHKA HIEJOYHBIX MeTaJLI0B. MeTtaiuisl B ipupoze. Oouue criocoOs! ux norydenus. Ctpoenue aromoB. Llenounbie MeTamib —
MpOCThIE BelllecTBa. BaxkHene coeuHeHNs MET0YHbIX METAJIIOB — OKCH/IbI, THIPOKCUIBI U COJIU (XJIOPUJIBI, KApOOHATHI, CyIb(aThl, HUTPATHI), UX
CBOICTBa U MPUMEHEHUE B HAPOIHOM Xo3siicTBe. Kanuiineie ynoopeHus.

OO0masi xapakTepucTHUKa 3JIEMEHTOB IV1aBHOM moArpynns! || rpynnsi.

Crpoenue artomoB. lllenouyHo3emenbHblE MeTalibl — MPOCThIE BeLIECTBA. BakHelIne cOeqUHEHMs HIENIOYHO3EMENbHBIX METAJIOB — OKCH/IBL,
TUAPOKCUBI U COJIU (XJIOpUIbl, KApOOHATHI, HUTPATHI, CylIb(aThl, pocdarThl), ©X CBONCTBA U MPUMEHEHNEB HAPOTHOM XO3sHCTBE.

AJIIOMUHM .

Crpoenue aToMa, (pru3nUecKue U XUMUYECKHE CBOMCTBA IPpocTOro BeuiecTBa. CoeMHEHMs] allFOMUHUS — OKCHJI U TUPOKCU, nXaM(pOTEepHBIN Xapakrep.
Baxwuerimue conu amomunus. [IpumeHeHne atoMUHUSA U €70 COSAMHEHUM.

Keaeso.

Crpoenue aroma, GU3NYECKUE U XUMHYECKHE CBOMCTBA ITPOCTOTO BeNlecTBA. | eHETHUECKUE PSI/IbI Fe*? u Fe™ Baxueiimue comnu

xKenes3a. 3HaUCHHUE JKeJie3a U ero COSAMHEHUN 171l PUPOJIbl ¥ HAPOJIHOTO XO35HCTBA.

JlemoHcTpaUM.

OO0pa3ibl IENOYHBIX U MIEJI0YHO3eMeNbHBIX MeTaioB. O0pasibl criiaBoB. B3auMopelicTBue HaTpusl, JIUTUS U Kallbliug ¢ BoJoil. B3aummoneiicTBue

HATPHS U MarHus ¢ KACJIOpo oM. B3aumoaelicTBre MetaiuioB ¢ HeMmetayuiamu. [lomydenune ruapokcunos xeinesa (I1T) u (111).



JlaGopaTopHbIe ONbITHI.

12. B3aumopeiicTBrE pacTBOPOB KHUCIOT U coiel ¢ Metayuiamu. 13. O3HakomieHue ¢ pynamu xenesa. 14. OxpaliuBaHUESIIAMEHH COJISIMH IETI0OYHBIX
MetaiioB. 15. BzaumoeiictBue kanbius ¢ Bogol. 16.Ilomydenue rugpokcnia KanblUys U UCCIIEI0BaHUE €ETO0 CBOMCTB.

17. TlonmydeHue THAPOKCHAA ANTIOMUHUS M HcCcCileloBaHUE ero cBoMcTB. 18. B3aumopeiictBue »xenesa ¢ conssHOM kucinotoi. 19. Ilomyuenue
rugpokcuoB xkenesa (11) u (I11) 1 u3ydenue ux CBONCTB.

IIpenmeTHbIE pe3yabTAThI 00yUeHM S

Yyamuics 10JKeH ymems:

HCIIOJIB30BaTh IMPU XAPAKTEPHUCTHUKE METAIJIOB U HUX COG)II/IHGHI/If/i IMOHATHUA: «MCTAJUIbD», «PAd AKTHBHOCTH MCTAJIJIOBY»,

«UIEJIOUHBIE METAJUIbl», «IEIOYHO3EMENbHbIE METAJUIb», MCIOJIb30BaTh UX MPHU XapaKTEPUCTUKE METAJUIOB; J1aBaTh XapaKTEPUCTUKY XUMHUYECKUX
3JIEMEHTOB-METAUIOB (IIEJIOYHBIX METAJUIOB, MarHus, KalbliMs, alOMUHMS, JKeJe3a) M0 UX MoJiokeHHto B [lepuonnmdeckoi cucteMe XMMHUYECKHUX
anemenToB JI. 1. MenneneeBa (XUMHUYECKUH 3HAK, TTOPSIAKOBBIA HOMEP, TIEPUOI, TPYIa, MOATPYIIA, OTHOCUTEIIbHAs aTOMHAsl Macca, CTpPOEHUE aToMa
(3apsn sipa, 4MCIO NMPOTOHOB M HEWTPOHOB B sifipe, OOLIee YUCIO 3JIEKTPOHOB, PACHpPEAETICHUE HJIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM), MPOCTOE
BEILIECTBO, (hOpMYyIIa, HA3BaHUE U THII BBICILIETO0 OKCHJA U I'MIPOKCUAA);

Ha3bIBaTh COEAMHEHUS METAJIJIOB M COCTABJIATh UX (POPMYJIBI [T0 HA3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, 001IMe (PU3NUECKUE U XUMUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB-METAIJIOB;

OOBSICHATH 3aBUCUMOCTb CBOMCTB (MJIM IPEACKa3bIBATh CBOMCTBA) XMMUYECKHUX JIEMEHTOB-METAIIOB (paluyc, METANINYECKUE CBOWCTBA JIEMEHTOB,

OKHCJIMTENHLHO-BOCCTAHOBUTEIILHBIE CBOMCTBA SHGMGHTOB) n 06p33y€MLIX HUMHN COCI[I/IHGHI/Iﬁ (KI/ICHOTHO'



OCHOBHBIE CBOMCTBA BBICHIMX OKCHJOB U THJIPOKCUIOB, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT mosioxkeHus Bllepmoanueckoiil cucreme
xuMmudeckux anemeHToB J[. 1. Menaeneena;

OTIMCHIBATh OOIME XMMHYECKHE CBOMCTBA METAJUIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIM POJHOTO) sI3bIKA U SI3BIKAXHMUH,

COCTaBJISITh MOJICKYJISIPHBIC YpaBHEHHUS PEaKIMi, XapaKTEPHU3YIONMX XHMHUYECKHE CBOMCTBA METAUIOB M HMX COEIWHEHMM, aTakKe AIEKTPOHHbBIC
ypaBHEHUS MPOIIECCOB OKUCICHUSA-BOCCTAHOBJICHMUS;

YpaBHEHUS SJEKTPOJUTHUECKON JTUCCOLMAINN; MOJIEKYJISIPHBIE, TTOJHBIE U COKPAIEHHbIE MOHHBIC YPAaBHEHUSI PEAKIMN CydacTUEM DJIEKTPOJIUTOB;
YCTaHABIWBATh MPUINHHO-CIEACTBEHHBIE CBSI3U MEXY CTPOCHHEM aToMa, XUMUYECKOU CBS3BIO, TUIIOM KPHUCTAUTMUYECKOUPEIIETKA METAJUIOB U UX
COCTMHEHUH, MX OOIUMH (PU3NIECKUMH U XUMUYECKUMH CBOMCTBAMU;

OTIMCHIBAaTh XUMHUUYECKHE CBOMCTBA MIEJIOYHBIX U MIETOYHO3EMEIBHBIX METAIIJIOB, a TAK)Ke ATFOMUHUS H JKeje3a M UX COSAUHECHHIC TTOMOIIIBLIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U SI3bIKA XUMUH;

BBITIOJTHATH, HAOMIOATh M OMUCHIBATh XUMHYECKUIH SKCIIEPUMEHT MO PACIIO3HABAHWIO BAXKHEUIINX KATHOHOB METAJIJIOB,IMJIPOKCHUI-HOHOB;
AKCIIEPUMEHTAJILHO MCCIIEIOBATh CBOMCTBA METAUIOB M WX COCAWHEHHM, pelIaTh SKCICPUMEHTAJIbHBIE 3aJa4dl 10 TeMe

«MeTamib»;

OTIMCBIBATh XUMHYECKHI SKCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJTHOTO) SI3bIKA U SI3bIKA XUMUU;

IIpOBOAUTL PACYCTHI II0 XMMHYCCKHUM Q)opMynaM U YpaBHCHHUAM peaKHHﬁ, MNPOTCKAIIUX C Y4YaCTHEM MCTAJIJIOB U HXCOCHHHCHHﬁ.



MeTtanpeaMeTHbIe pe3yabTAThl 00y4eHUA

Yyamuncs A0/KeH yMems:

paboTaTh MO COCTaBICHHOMY IIaHY, UCIOJIb3YS HapsAIy C OCHOBHBIMM U JIOTIOJHUTENbHBIE CPEJACTBA (CIPABOYHYIO JIUTEPATYPY, CIOKHbBIE IPUOOPHI,
cpenctBa UKT); ¢ moMomipro yuuTenst oTOMparh sl perieHus yueOHbIX 3a/1ad HEOOXOIMMbIE CIIOBAPH, SHIUKIIONEIUH, CIIPABOUYHUKH, DJIEKTPOHHBIC
JTUCKU;

COTIOCTABJISITH U OTOMpaTh MHPOPMAIHIO, TMOTYYCHHYIO M3 Pa3JIMYHBIX UCTOYHHKOB (CIOBApH, SHIUKIONEINH, CIIPABOYHUKH, DJIEKTPOHHBIC IVCKH,
ceTb MHTEpHET);

MIPEICTaBIATh HHPOPMAIIUIO B BUAE TAOJHUL], CXEM, OIOPHOTO KOHCIIEKTa, B TOM yHcie ¢ npumeHeHneM cpencts UKT; opopmisite cBou Mbiciu B
YCTHOW ¥ MHUCHbMEHHOUN pPEYM C YUYETOM CBOMX y4YEOHBIX M JKM3HCHHBIX PEYEBBIX CHUTYyallMid, B TOMYHCIE ¢ TpuMeHenueM cpeacts UKT;
COCTaBJISATh PELEH3UIO Ha TEKCT;

OCYHICCTBJIATDh NOKA3aTC/IbCTBO OT IIPOTHUBHOTIO.

Tema 2. [Ipaktukym 1. CBoiicTBa MeTAIJIOB W UX COeTUHEHUH (2 )’

1. OcymiecTBiaeHUE LEMOYKA XUMHUYECKUX TpeBpameHuit. 2. [lodydeHue M CBOWCTBA COCIUHEHUN METAJIIOB. 3. Pemenue

OKCIICPUMCHTAJIbHBIX 3a/1a4 HAa PACIIO3HABAHUC U IMOJIYYCHUC CO@,Z[I/IHGHI/IfI MCTAIJIOB.
IIpeameTrHbIe pe3yabTaThl 00yUeHH s

Yyamuics 10JKeH ymems:



oOpararscs ¢ J1abopaToOpHBIM 00OPYJOBAaHHEM M HarpeBaTeIbHBIMU MPHOOPAMU B COOTBETCTBUU C MPABHIIAMHU TEXHUKHOE30TIaCHOCTH;
HaO0JI0IaTh 332 CBOMCTBAMU METAJIJIOB U UX COCTMHCHUM U SBJICHUSIMHU, IPOUCXOSIIINMH C HUMU;

OTUCHIBATh XUMHUECKHUI IKCIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WUJITH POHOTO) SI3bIKA U SI3bIKA XUMUU;AETIATh BHIBOJIBI IO
pe3ysbTaTaM MpOBEACHHOIO AKCIIEPUMEHTA.

MeTanpeaMeTHbIE pe3yabTAaThl 00y4eHU s

Yuamuncs A0/KeH ymems:

OTIPEeNATh, UCXO0/I U3 y4eOHOM 3a7aun, HE0OX0AMMOCTb UCII0JIb30BAHUS HAOMIOCHHS MU SKCTIEPUMEHTA.

Tema 3. Hemeramubl (25 u)

OO6mrast xapakTepUCTHKAa HEMETAUIOB: TMojokeHue B Ilepuomnyeckoit cucreme xumudeckux sneMentoB JI. M. MenpaeneeBa,0COO0EHHOCTH CTPOCHUS
aTOMOB, JJIEKTPOOTpUIaTeLHOCTh (D0) KakMepa «HeMeTaTHIHOCTHY, psan D0. Kpucrammudeckoe cTpoeHHE HEMETaUIOB — MPOCTHIX BEIIECTB.
Annotponusi. PU3n4YecKre CBOMCTBA HEMETAINIOB. OTHOCUTEIBLHOCTD MOHITUN «METAI» U «HEMETAJLI.

Bonopoa.llonoxenue Bogopoaa B [lepuonnueckoit cucreme xumuueckux 3aeMeHToB . M. MenneneeBa. CtpoeHue aroMa U MOJeKyibl. DU3nyecKue

1 XMMHYECKHE CBOMCTBA BOIOpPOAa, €ro MOJIy4YCHHUE U IIPUMCHCHUC.

1 HpI/I ABYX4YaCOBOM INIAHUPOBAHWHU ITPOBOJUTCA TOJIBKO IMPAKTUYCCKAA pa60Ta 3



Bonaa.

Crpoenue moiekynsl. Bonoponnas xumudeckas cBsizb. @U3nyeckue CBONMCTBA BOJbl. AHOMalUU CBOWCTB BoAbl. ['mapoduibHbie U ruapodoOHbIe
BeleCTBAa. XUMUYECKHE CBOMCTBAa BOJAbl. KpyroBopoT Bozbl B mpupoje. Bomoouncrka. Aspanusi Bojbl. beitoBbie (uiabTpel. MuHepanbHbIE BOJIBI.
JluctunnupoBaHHas BOJIa, €€ MOJIydeHUE U IPUMEHEHHE.

O01mas XapakTepucTHKA rajJoreHoB.

Crpoenue aromoB. [IpocThie BelecTBa U OCHOBHBIE COEIMHEHUS TaJOT€HOB, UX CBOMCTBA.

Kpatkue cBenenus o xiope, Opome, ¢prope u itoze. [IpumeHeHre rajoreHoB U UX COETMHEHUI B HAPOJHOM XO3SICTBeE.

Cepa.

CrtpoeHre aToMa, aJUIOTPOIIHsS, CBOMCTBA M MpUMeHeHHe pomobuueckoit cepsl. Okcumapt cepsl (1V) u (VI), ux monydenue,CBOWCTBA M IPUMEHCHHUE.
CepHas KHUCJIOTa U €€ COJIM, UX IPUMEHEHUE B HApOTHOM X03s1iicTBe. [Ipon3BOACTBO CEpHOM KUCIOTHI. A30T.

Crpoenue aToma 1 MOJIEKYJIbI, CBOMCTBA MTPOCTOrO BelleCTBA. AMMUAK, CTPOCHHUE, CBOMCTBA, OJIydeHHUE U MpuMeHeHne. ComaMMOHUs, UX CBOMCTBA
u npumenenune. Oxcuppl azorta (1) u (1V).

A30THasi KHUCIIOTa, €€ CBOICTBa M MpUMEHeHHe. HutpaTel U HUTPUTHL, MpodIeMa UX COJAEPKAHUS B CEIbCKOXO3SIHCTBEHHOMNPOAYKIMU. A3OTHBIC

yaoOpeHwusl.

dDocdop.

CrpoeHue aroma, aJuIOTpOMNHs, CBOICTBa 0enoro u kpacHoro ¢gocdopa, ux npumenenune. OcHoBHbIE coequHeHus: okcuadocdopa (V) u
oprodochopnas kucnota, pocdarsl. DochopHbie yaoOpeHus.

Yraepona.



CrpoeHue aroma, ajuioTpomnusi, cBoWcTBa mMoaubukanui, npumenenune. Okeuabl yriepona (1) u (1V), ux cBoiictBa unpumenenue. KapOonatsr:
KaJBIIUT, COJA, OTAIl, UX 3HAYCHUE B IPUPOJIE U )KU3HH YETIOBEKA.

Kpemuuii.

CtpoeHue atoma, KpHCTAJUIMYECKUIT KpeMHUH, ero cpoiictBa u npumenenue. Oxcua kpemuus (1V), ero mpupoHbie pasHOBHIHOCTH. CHITMKATHI.

3HaueHue COeTMHEHUN KPEMHHUS B )KUBOM U HeXUBOU npupoje. [loHsTHe 0 CHIIMKATHOIN MPOMBIIIIEHHOCTH.

JdeMoHCTpanuu.

OOpa3ipl rajgoreHoB — MPOCThIX BellecTB. B3auMozeicTBHe rajloreHOB C HATpUEM, C alllOMHUHUEM. BbiTecHeHHe xjiopoM OpoMa WM HOAa U3
pacTBOpOB UX cosiedl. B3anmoaeincTBre cepsl ¢ METAUIaMH, BOJIOPOJIOM M KHCJIOpOJAoM. B3anmoaeicTBUEe KOHLIEHTPUPOBAHHOW a30THOM KHUCJIOTHI €
Mmezpto. [lornomienue yriem pacTBOpEHHBIX BEUIECTB WM Ta3oB. BoccraHoBieHue menu u3 ee okcuaa yriaem. OOpasisl HpUPOIHBIX COEAMHEHUN
xJiopa, cepbl, docdopa, yriaepona, kpemHus. OOpasibl BaXHEHIINUX IJII HApPOTHOTO XO3SIMCTBa Cyinbh(aToB, HUTPATOB, KapOoOHATOB, (ochaToB.
OO6pas3ipbl cTeka, KepaMHUKH, LIEMEHTA.

JlaGopaTopHbIe ONbITHI.

20. Ilonyyenune u pacmnoszHaBaHue Bojopona. 21. HccnemoBanue MOBEPXHOCTHOTO HATSHKEHMsI BOJbL 22.PacTBopeHHE MepMaHTraHata Kajiusl WU
MEeJIHOTO Kynopoca B Bojie. 23. 'uapararus o6e3BoxkeHHOTro cynbdarta meau (I11). 24. M3rotoBneHne rurmcoBoro oTnevarka.

25. O3HakomIleHHE C KOJUIeKIHeW OBITOBBIX (UIBTPOB. 26. O3HAKOMIIEHHE C COCTaBOM MHUHepaibHOW BoJbl. 27. KauecTBeHHass peakius Ha
ranoreHu-uoHsl. 28. [lonydyenue u pacrnoszHaBanue kuciopona. 29. ['openue cepbl Ha Bo3ayxe U B kuciopoje. 30.CBoiicTBa pa30aBieHHON CEepHOUN

kucnotel. 31. M3yuenue cBoiicTB ammuaka. 32. Paco3naBanue coseit ammonus. 33.



CaoiicTBa pa3z0aBieHHOM a30THOM KUCTOTHL. 34. B3auMoeiicTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI ¢ Mefbio. 35. ['openuedochopa Ha Bo3IyXe
u B kucnopoje. 36. PacoznaBanne ¢ocdaros. 37. ['openue yris B kuciopoje. 38. IlomydeHne yroibHON KHCIOTHI M U3ydeHUE ee CBOoMCTB. 39.

[lepexox kapOOHATOB B THAPOKAPOOHATHI.

40. Paznosxenue ruapokapoonata Hatpus. 41. [lomyueHne KpeMHEBOH KHCIIOTHI M H3y4E€HHUE €€ CBONCTB.

IIpeameTHBIE pe3yabTaThI 00y4YeHUs

Yuamuics 10JKeH ymems:

HCI0JIb30BATh MPHU XapaKTEPUCTUKE METAJUIOB M UX COEIMHEHUN MOHATHUS: «HEMETAIbD», «rajlOreHbl», «aNIOTPOIHbIE BUAOU3MEHEHUN», «KECTKOCTh
BO/JIbI», «BPEMEHHAS ’KECTKOCTh BOJBIY, «IIOCTOSIHHAS dKECTKOCTh BOJBIY, «00I1ast dKECTKOCTh BOJIBIY;

JaBaTh XapaKTEPUCTUKY XMMHUYECKUX 3JIE€MEHTOB-HEMETAIJIOB (BOIOPO/a, TaJIoT€HOB, KUCIOPOaa, Cephl, a30Ta, ¢pocdopa, yriepoaa, KpeMHHUS) 10 UX
nojoxkenuto B llepuomnyeckoit cucteme xumudeckux snemeHToB J[. M. MenpaeneeBa (XMMHYECKHH 3HAK, MOPSAKOBBIA HOMEp, MEPUOJ, TPYIIA,
MOArpYIIa, OTHOCHUTENbHAsE aTOMHAs Macca, CTPOCHHE aToMa (3apsii sApa, YMCIO MPOTOHOB M HEHUTPOHOB B sjipe, OOlIee YUCIO 3JIEKTPOHOB,
pacnpeziefieHue 3JIEKTPOHOB MO 3JIEKTPOHHBIM CJIOSM), IPOCTOE BEIIECTBO, (JOpMyiia, Ha3BaHWE M TUI BBICIIErO OKCHIA M THIAPOKcHUIa, hopMyna u
XapakTep JIETy4ero BOJOPOIHOTO COSAUHEHNUS);

Ha3bIBAaTh COCMHEHHS HEMETAJJIOB M COCTABIIATH MX (POPMYIIBI 110 Ha3BAHUIO;

XapaKTCPU30BaTb CTPOCHUC, O6H_[I/Ie (I)I/ISI/I‘IGCKI/IG 1 XUMHWYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-HEMCTAJIJIOB,



OOBSICHATH 3aBUCHUMOCTH CBOWCTB (WJIM TpPEICKa3bIBaTh CBOWCTBA) XMMHUYECKHX 3JIEMEHTOB-HEMETAJUIOB (pajnyc, HEMETAUTMYECKHE CBOHCTBA
AJIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX UMHU COEJUHEHMH (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICHIMX
OKCHUAOB M THAPOKCHUIAOB, JICTYYHUX BOAOPOAHBIX COGHHHGHHﬁ, OKHCIUTCIIBHO-BOCCTAHOBUTCIIbHBIC CBOfICTBa) OT IIOJIOKCHHSA B Hepno;mquKOﬁ
cucteMe xuMudeckux aneMeHToB 1. . Meneneena;

OIINChIBATH O6HII/I€ XUMHUYECKHE CBOMCTBA HEMETAIIJIOB C IIOMOIIBKO €CTECTBECHHOI'O (pyCCKOFO 1501050 pOI[HOFO) SI3bIKa U A3bIKA XUMHU,

COCTaBJIATE MOJICKYJIAPHBIC YPaBHCHUSA peaKuMﬁ, XapaKTCPpU3YIOIUX XUMHUYCCKHUE CBOMCTBAa HEMETAJUIOB U UX COCHHHCHHﬁ, a TaKKC JJICKTPOHHBIC
YpaBHCHUA MMPOLUECCOB OKUCIICHUA-BOCCTAHOBJICHUA

YpaBHCHHUA 3J'ICKTpOJ'IHTPI‘—I€CKOI>i Aucconanvn,; MOJICKYJIAPHBIC, ITOJTHBIC U COKPAIICHHBIC HOHHBIC YPAaBHCHUA peaKHI/Iﬁ C Y4aCTUEM JOJICKTPOJIUTOB,
YCTaHABJIIMBATb MPUYIUHHO-CIICACTBCHHBIC CBA3H MCXKIY CTPOCHUEM aTOMaA, XUMHAYECKOU CBA3bI0, TUIIOM KpHCTaJIHquCKOfI PEIICTKN HEMETAJIIIOB U UX
COCTMHEHUH, MX OOIMUMH (PU3NUECKUMH U XUMUUECKUMH CBOMCTBAMU;

OTMCHIBATh XMMHYECKHE CBOMCTBA BOJIOPOJIA, TAJOTEHOB, KHCIOPOJa, cephl, a3oTa, (ocdopa, rpadura, aamasza, KpeMHHUS U WX COCTUHEHUU C
MTOMOTIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) SI3bIKA M SI3bIKA XUMUH;

OTIMCBIBATh CIIOCOOBI YCTPAHEHUS )KECTKOCTH BOJIBI U BBITIOJIHATH COOTBETCTBYIOIIMN MM XUMHUYECKUM IKCIIEPUMEHT;

BBITIOJTHATH, HAOIIOIaTh U OTUCHIBATh XUMHYECKUIN IKCIIEPUMEHT TI0 PaCIO3HABAHWIO MOHOB BOJOPOJA U aMMOHUS, Cyiab(dar-, kapOOHAT-, CUITUKAT-,

docdar-, xmopua-, OpoMuI-, HOIUI-HOHOB;



OKCIICPUMCHTAJIbHO HCCICA0BATH CBOMCTBA METAJZIOB M WX COGI[I/IHGHI/Iﬁ, peliatb JSKCHCPUMCHTAJIBHBIC 3aJadnl II0 TCEMC
«HemeTamnmbl»;

ONHNCHIBATH XUMHUUECKHI OKCIICPUMCHT C IIOMOIIBbIO CCTCCTBECHHOTI'O (pYCCKOFO nm pOI[HOFO) SI3bIKa U A3bIKa XUMHHU,

MIPOBOJUTH PacueThl MO0 XMMHUYECKUM (OopMyJiaM M YPaBHEHUSM PEakIUil, MIPOTEKaIOUX ¢ y4aCTUEM HEMETAJJIOB U MXCOEAUHEHUN.
MeTtanpeaMeTHbIe pe3yJabTAThl 00y4eHUs

Yuamuncs A0/KeH ymems:

OpraHU30BBIBATH y4EOHOE B3aMMOACHCTBHE B IpyIIe (pacnpeaessTh poJii, JOTOBapUBATHCS APYT C APYrOM U T. 11.);IPEIBUIETD
(TTpOrHO3UPOBATH) MOCIEACTBUS KOJIICKTUBHBIX PEIICHUI;

IIOHUMATB IIPUYKUHBI CBOCTO HEYCIICXAa U HAXOAUTH CIIOCOOBI BBIXOJa U3 3TOH CUTyaluu;

B JIUAJIOTE C YYUTEIIEM YYUTHCS BBIpAOATHIBaTh KPUTEPUHU OIICHKHU M OINPEACIATH CTETNCHb YCIEITHOCTH BBITIOJHEHHUS CBOEH pabOThl M pabOTHI BCEX,
HCXO0Jd U3 UMCIOIITUXCA KPUTEPHUEB, COBCPIHICHCTBOBATE KPUTCPUHU OLCHKHN U IIOJIb30BATHECA UMHU B XOJ€ OLCHKN U CAMOOIICHKH,
OTCTanBaTh CBOIO TOYKY 3pCHUSA, apI'YMCHTUPYA €€ IIOATBECPKIATH

apryMeHThl (haKTaMH,

KPUTHUYHO OTHOCHUTBCA K CBOEMY MHCHUIO;

CJIyIIaTb APYrux, NbITaTbCA NPUHUMATL APYI'YIO TOUKY 3pCHUA, OBITH TOTOBBIM U3MEHUTH CBOXO TOYKY 3pCHUA,COCTABIIATH pe(I)epaT 10
ompeeeHHO Gopme;

OCYIICCTBJIAATE KOCBECHHOC PA3ACIUTCIIbHOC 1OKA3aTCIbCTBO.



Tema 4. [IpakTukym 2. CBoiicTBa coeTHHEeHHIT HeMeTaJLI0B (3 u)t

1. Pemmenne sKkcriepuMeHTANBHBIX 33124 110 TeMme «[loarpymma ranoreHoBy. 2. Penenne skcrepuMeHTaIbHBIX 3a1a4 1o TeMme«lloarpyrmma Kuciopoay.
3. Pemenue skcriepuMeHTANBHBIX 331a49 110 Teme «lloarpymma azoray. 4. Pemenue skciepuMeHTAIBHBIX 3a1a4 1o TeMme «[loarpymma yrimepomga». 5.

[Toy4yenue, coOupanne U paclo3HaBaHHE ra30B.

IIpenmeTHbIE pe3yabTATHI 00yUEeHM I

Yyamuics A0JKeH ymems.

oOparmaTecs ¢ 1a00paTOPHBIM 000PY/IOBAHMEM M HArpeBaTeIbHBIMU MPUOOpPAMU B COOTBETCTBUU C MPABHJIAMH TEXHUKHOE30TaCHOCTH;
Ha6J'IIOI[aTI) 3a CBOMCTBaMH HEMETAJIJIOB 1 UX COG,Z[I/IHGHI/Iﬁ U ABJICHUAMHU, IIPOUCXOJAITUMHU C HUMU,

OITMCHIBATh XUMUUECKUI OKCIICPUMCHT C IIOMOLIBIO €CTCCTBECHHOI'O (pYCCKOFO NN pOI[HOl"O) SA3bIKA U SA3bIKAa XUMUWUM, ICJIaTh BBIBOJBI 110

pe3ynbpTaraM NpPOBEICHHOTO YKCIIEPUMEHTA.
MeTtanpeaMeTHbIe pe3yJabTAThl 00y4eHUsA
Yyamuncs 10/KeH yMems:

OIIPCACIIATL, UCXO O U3 y‘Ie6H0fI 3aJa4u, HeO6XOI[I/IMOCTI> HCIIOJIb30BaHUA Ha6J'IIOI[eHI/I$I HJIN DKCIICPUMCHTA.

1 IIpu 1ByX4acoBOM IUIAHUPOBAHUU IPOBOAATCS TOJIBKO MpaKkTHUYecKue padoTsl 1, 2 u 5.



Tema 5. O0001IeHHe 3HAHUI 110 XUMMH 32 KYPC OCHOBHOM mKoJbl. Ilogroroska

K rocyaapcreenHoii urorosoii arrecranuu (I'A) (10 9)

IIepnoanueckuit 3akoH u Ilepuoauueckas cucrema xumudeckux aemMeHToB [. . MenneneeBa. @usndeckuii CMbICI IIOPSAKOBOIO HOMEpA JIEMEHTA,
HOMEPOB NEPHUOJAA U TPYyNIbl. 3aKOHOMEPHOCTH U3MEHEHHUS! CBOMCTB 3JIEMEHTOB M MX COEIUHEHUH B NEPHUOJax U IPYyNIax B CBETE MPEACTaBICHUI O
CTPOEHHUH ATOMOB DJICMEHTOB.

3HaueHue MepuoaANYECKOro 3akoHa. BHIbl XMMHUYECKUX CBSI3€d M TUIBI KPUCTAJIMYECKUX pEIIeTOK. B3auMOCBsI3b CTPOEHHS U CBOICTB BEIIECTB.
Knaccudukanus XuMHUUECKUX peaklMii 0 pa3InYHbIM IPU3HAKaM (YKCJIO0 U COCTAB Pearupyronnx U 00pa3yonnxcs BellecTB; HaJTn4nue

rpaHulbl paszjena ¢a3; TemIoBold QQEKT; U3MEHEHUE CTENEHEH OKUCIEHUs aTOMOB; MCIOJIb30BaHME KaTajau3aTopa; HalpaBICHUE IPOTEKAHUSA).
CkopocTh XMMHYECKUX peakuuil u (axropsl, Bausdwoomme Ha Hee. OOpaTMMOCTh XMMHMUYECKHX peaklUil M CHocoObl CMEUIEHHS XUMHUYECKOTO
paBHOBECHS.

IIpocteie u cnokHbIE BeniecTBa. MeTauisl 1 HeMeTasulbl. [ eHeTndeckue psaapl MeTaula, HeMeTaula | IepexoqHoro Meramuia. OKCHIbId THIPOKCUIBI
(ocHOBaHUs, KHUCIOTHI, aM(oTepHble THUIAPOKCHIBI), coiu. WX cocraB, kimaccuukanuss W oOIMe XHMMHUYECKHE CBOMCTBA B CBETE TEOPUH

3JI€KTpOJ'IHTPI‘I€CKOI>i AUCCOoOalu.

JINYHOCTHBIE pPe3yJIbTAaThI 00yUYeHH s

Yyanmuiics 10KeH:
3HAMb U NOHUMAMb. OCHOBHEIC I/ICTOpI/I‘ICCKI/IC CO6BITI/I}I, CBJ3aHHBIC C paSBI/ITI/IeM XUMHHU U 06H_IeCTBa; JOCTHUKCHUSA B O6J'IaCTI/I XUMHUU H KyJ'IbTypHBIC

Tpaguuunu (B YaCTHOCTHU, HAYYHBIC Tpa,Z[I/II_II/II/I) CcBOE CTPAHBbI; O6H.[CMI/IpOBLIe JOCTHUIKCHHUSA B obmactu



XMMHWH; OCHOBHBIC TIPUHIIUIIBI U TIPABHJIA OTHOIIICHUS K IIPUPOJIC; OCHOBHI 3JI0POBOTO 00pa3a KU3HH U 3[I0POBhECOCPETAIONTNX TEXHOJIOTHIA,

HpaBI/IJIa IIOBCACHUA B I-Ipe'\’uBI)I‘-IEH\/JIHI)IX CI/ITyaIII/Ile, CBA3AaHHBIX C BO3I[€I>10TBI/ICM pa3JII/I‘~IHI>IX BEIICCTB, OCHOBHbIC HpaBa u 065[33.HHOCTI/I Fpa)KIIaHI/IHa (B
TOM YHUCIIC yqamerocsl), CBA3aHHBIC C IMYHOCTHBIM, HpOCbGCCI/IOHaJH)HI)IM 1 ) KU3HCHHBIM CaMOOHpeIleJIeHI/IeM;

COIMAIILHYIO 3HAYUMOCTb U COJIEpIKaHue MPOQECCHid, CBI3aHHBIX C XUMUEH;

UCHBIMBIGAMb . TYBCTBO TOPJOCTH 332 POCCHIMCKYIO XUMHUYECKYI0O HAyKy M YBOKEHHE K MCTOPUU €€ PA3BUTHUS; YBAKCHHC W NMPUHATUE JOCTHIKCHHMA
XMUMHH B MHpPE; JHO00Bb K IPUPOJE; YBAKEHHE K OKPYKAIOIUM (YJallUMCs, YYUTENIIM, POAUTENSM U Jp.) — YMETh CIylIaTh U CIBIILIAThH apTHEpA,
HpI/ISHaBaTI) npaBo KaXXa0oro Ha CO6CTBGHHO€ MHCHUE, HpI/IHI/IMaTB pemeHI/m C y‘-IeTOM HO3I/IHI/II7I BCEX y‘—IaCTHI/IKOB; ‘IYBCTBO HperaCHOFO 158
3CTCTUYCCKUX ‘—IYBCTB Ha OCHOBEC 3HAKOMCTBA C MI/Ip0M BCIIIECTB U UX HpeBpaH.[eHHﬁ; caMoyBameHMe 1 SMOIIHUOHAJIBHO-IIOJIOXKUTCIIbHOC OTHOIIICHUEC K
cebe;

NpU3HAGAMb: ICHHOCTD 3JI0POBBS (CBOETO U JIPYTUX JIFOICH); HEOOX0JMMOCTh CAMOBBIPAXKEHHS, CAaMOpealIN3allid, COITMAILHOTO IPU3HAHHS,
0CO3HAGAMb: TOTOBHOCTH (MM HETOTOBHOCTB) K CAMOCTOSITEIILHBIM TIOCTYITKAM M JICHCTBUSM, OTBETCTBEHHOCTD 3a UX PE3YJIbTAThl; TOTOBHOCTH (WA
HETOTOBHOCTB) OTKPBITO BBIPAKATh M OTCTAaMBATh CBOIO IMO3WIHI0O M KPUTHYHO OTHOCHTHCS KCBOHMM ITOCTYITKAM;

nPoOAGAAMBb: SKOJOTHUCCKOE CO3HAHME, JTOOPOKEIATSIbHOCTh, JOBEPHE M BHUMATEIBLHOCTh K JIFOASM, TOTOBHOCTh K COTPYJAHHYESCTBY H JIPYXKOE,
OKa3aHHIO IOMOIIU TEM, KTO B HEW HYyXJIaeTcs; 0OOONIECHHBIM, YCTOWYMBBIA W W30MpATEIbHBIA TO3HABATCIbHBIM HWHTEPEC, WHHUIMATHBY H

JIF0003HATENIHLHOCTh B HU3YyUYCHHUHN MHUpaA BCUICCTB U peaKHHﬁ; HCJICYCTPEMIICHHOCTD U



HAaCTOMYMBOCTbH B JIOCTHIKEHUU 1I€JIel, TOTOBHOCTh K IPEOJIOJICHUIO TPYAHOCTEHN; YOSKIEHHOCTh B BO3MOXXHOCTU NIO3HAHUS MPUPO/Ibl, HEOOXO0IMMOCTH
Pa3yMHOI0 UCHOJIb30BAaHUS JOCTHKEHUN HAyKU U TEXHOJIOTMH JUIsl pa3BUTHUS OOLIECTBA;

yMemb: yCTaHABIUBATh CBSA3b MEXKAY LIETbI0 U3YYEHUS XUMHMHM U TEM, Ul YEro OHAa OCYLIECTBIISIETCS (MOTHBAMMU); BBINOIHITH KOPPUTHPYIOLIYIO
CaMOOLIEHKY, 3aK/II0YAIOIIYIOCsS B KOHTPOJIE 3a MPOLECCOM HU3Y4YEHUS XMMUU U BHECEHUU HEO0OXOJMMBIX KOPPEKTHUBOB, COOTBETCTBYIOIIMX ATanaM U
criocob6aM M3y4eHHUs! Kypca XMMHH; BBIMOJIHATh PETPOCIIEKTUBHYIO CAMOOIIEHKY, 3aKJIIOYAIOLIYIOCS B OLIEHKE Ipollecca U pe3ysbTaTa U3ydeHUs Kypca
XMUMHMH OCHOBHOM IIKOJIbI, TIOJIBEJIEHUH UTOTOB HA OCHOBE COOTHECEHUS 1IeJIel U pe3ysIbTaToB;

CTPOUTH JKU3HEHHbIE U MPO(ECCHOHANBHBIE TUIaHBI C YYETOM KOHKPETHBIX COLMATbHO-UCTOPHUYECKUX, MOJUTUYECKUX U SKOHOMUYECKHX YCIOBUM;
OCO3HaBaTh COOCTBEHHBIE LIEHHOCTH U COOTBETCTBUE MX

MIPUHUMAEMbIM B KU3HU PELICHUSIM; BECTU JHAJOr HA OCHOBE PaBHOINPABHBIX OTHOIIEHUHN M B3aMMHOTO YBA)KEHUS; BBIJIENISATh HPABCTBEHHBIN acIeKT
MOBEACHUS M COOTHOCHUTH MOCTYNKH (CBOM U JAPYTHX JIIOJEH) U COOBITUS C MPUHATHIMU STHUYECKUMH HOpPMaMmH; B IpeJesiax CBOUX BO3MOXKHOCTEH

MPOTHBOICUCTBOBATh ACUCTBUSAM U BIUSHUSIM, MTPEACTABIISIIOIIUM yIrPO3y KU3HH, 3JI0POBBIO U O€30MACHOCTH JIMYHOCTH M OOIIECTRA.

I[lnanupyembie pe3yJbTaThl 00yYeHUs :

BoinycKHMK HAYYHTCS:

* OIIMCHIBATh CBOMCTBA TBépI[I:IX, KHUIKHUX, Fa3006paBHBIX BCHICCTB, BBIACIIAA UX CYIIICCTBCHHBIC ITPU3HAKH,



® XapaKTCPHU30BaTh BCHICCTBA IO COCTAaBYy, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJIMBAaTh INPUYUMHHO-CICACTBCHHBIC CBA3W MCKIY
JaHHBIMHU XapaKTCPUCTHKaMU BCIICCTBA,

® paCKpbIBaTb CMBICJI OCHOBHBIX XUMHWYCCKUX MOHSTUM «aToM», «MOJICKYJIa», «XUMHUYCCKHUMN SJICMCHT», «IIPOCTOC BCIICCTBO»,

«CJIOKHOC BEIICCTBO», «BAJICHTHOCTB», UCIIOJIb3Yys 3HAKOBYIO CUCTEMY XUMUU;

* U300pakaTh COCTaB MPOCTEUIIINX BEIIECTB C MOMOIIBIO XUMHUUECKUX (OPMYJ U CYITHOCTh XUMUUYECKUX PEaKIuil ¢
MOMOUIbI0 XUMHYECKUX YPABHEHUN;

* BBIYUCIIATH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEILIECTB, a TAKKE MACCOBYIO JIOJII0 XUMHUYECKOTO
3JIEMEHTA B COCIMHEHUSAX ISl OLIEHKU UX MPAKTUYECKON 3HAUYUMOCTH;

* CpaBHUBATH M0 COCTABY OKCH/Ibl, OCHOBAHUSI, KUCIOTBI, COJIH;

* KJIaCCU(PUIIUPOBATH OKCHUJIBI U OCHOBAHUS 110 CBOMCTBAM, KUCJIOTHI M COJIM 10 COCTaBY;

* MMOJIK30BATHCA TAO0OPATOPHBIM 00OPYAOBAHUEM M XUMUYECKOM MOCYA0H;

* IPOBOJIMTH HECIIOKHBIE XUMUYECKHE ONBITH M HAOIIOICHHS 32 U3MEHEHUSIMU CBOMCTB BEIIECTB B MPOIECCE UX
IpeBpalleHuit; coOOI01aTh MpaBuila TEXHUKUA 0€30MaCHOCTH MPHU MPOBEICHUN HAOIIOJCHUN U OTIBITOB;

* pa3IuyaTh YKCIEPUMEHTATHHO KUCIOTHI U MENOYH, TOIb3YACh HHAUKATOPAMU; OCO3HABATh HEOOXOJUMOCThH COOIOICHUS
Mep 6€30MacHOCTH MPU OOPAIICHUH C KUCIOTaMU U IIETI0OYaMH.

* pacKpbIBaTh CMBICI ITepuoandeckoro 3akoHa /. . Menneneesa;

* OMMCHIBAThH M XapaKTEPU30BaTh TAOIUYHYIO (DOPMY IEPHOTUIECKON CUCTEMBI XUMHUYECKUX DJIEMEHTOB,;

* XapaKTEepHU30BaTh COCTAB ATOMHBIX SJIEP U PACIIPEICIICHUE YUCIIA 3JIEKTPOHOB IO AJIEKTPOHHBIM CJIOSIM ATOMOB XUMHYECKUX

9JICMCHTOB MAJIbIX IICPUOAO0B HGpHOI{H‘-IGCKOﬁ CHCTEMBI, a TAK)XKC KaJInuA N KaJIbIIMA,



* pa3IMyaTh BUAbl XUMUUECKOUN CBSI3U: HOHHYIO, KOBAJICHTHYIO TOJIIPHYIO, KOBAJICHTHYIO HETIOJIIPHYIO U METAJTUYECKYIO;

* U300paKaTh AIEKTPOHHO-UOHHBIE ()OPMYJIIBI BEIIECTB, 0OPA30BAHHBIX XUMHUECKUMHU CBSI3SIMU PA3HOTO BUJA;

* BBISIBIISITh 3aBUCUMOCTD CBOMCTB BEIIECTB OT CTPOCHUS X KPUCTALTNYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX,
METaJUTMYECKUX;

* XapaKTepU30BaTh XMMUYECKHUE DJIEMEHTHI U UX COCIMHEHUSI Ha OCHOBE MOJIOKEHUS AJIEMEHTOB B IEPUOIMUECKON CUCTEME U
0COOEHHOCTEH CTPOCHHS X ATOMOB;

* XapaKTepH30BaTh HAyYHOE W MHPOBO33PEHUYECKOE 3HAYCHUE TNEPUOJMYECKOTO 3aKOHA W TEPHOJUYECKON CHCTEMBI
xumuyeckux smeMmeHToB JI. M. MeHneneeBa; * OOBSCHATh CyTh XMMHUYECKHX MPOIECCOB M UX MPHUHIUIIUAIBHOE OTIUYUE OT
(bU3UIECKHUX;

* Ha3bIBATh MPU3HAKU U YCIOBUS IPOTEKAHUS XUMUYECKUX PEAKIUM;

* YCTAHABIIMBATh MPUHAIC)KHOCTh XMMHYECKOM pEaKIMH K OIMpeAeNEHHOMY THUIYy 1O OJHOMY M3 KiacCU(DHUKAIMOHHBIX
MPU3HAKOB: 1) IO YKCITy U COCTABY UCXOHBIX BEIICCTB M MPOIYKTOB PEakiuu (Peakluu COCTUHCHHUS, Pa3IoKEeHHUs, 3aMEIIICHHUS
1 oOMeHa); 2) MO BBIICICHUIO HJIM TOTJIOMICHUIO TEIJIOTHI (PEaKiuy IK30TEPMUIECKHUE U SHIOTEPMUUYECKHE); 3) IO U3MEHEHHIO
CTETICHEH OKWCJICHUS XUMUYECKUX DJIEMEHTOB (PEakIMd OKHCIUTEIbHO-BOCCTAHOBUTENBbHBIC); 4) MO O0OpaTUMOCTH Mpollecca
(peakmuu oOpaTuMbie U HEOOPATUMBIE);

* COCTaBJISITh YPABHEHUS DJICKTPOJIUTUUYECKON IUCCOLMALUM KUCIOT, ILIEI0YeH, COJIel; MOJIHBIE M COKpAlIEHHbIE HOHHBIE
ypaBHEHUS peakiuii 0OMeHa; ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITHI;

* IPOrHO3UPOBATH MPOJYKThl XUMUYECKUX peaKUuidl 1o (HopmyliaMm/Ha3BaHUSIM UCXOAHBIX BELIECTB; OMPEACNISITh UCXOAHBIC

BelllecTBa 0 popMysiaM/Ha3BaHUSM MPOJIYKTOB PEaKIIUH;



* COCTaBJISITh YPaBHEHUSl peakUUid, COOTBETCTBYIOIIMX MOCIEAOBATENbHOCTU («IIETIOYKE») MPEBpPALICHUN HEOPTraHUYECKUX
BEILIECTB PA3JIUYHBIX KJIACCOB;

* BBISIBJISITH B IIPOLIECCE DKCIIEPUMEHTA MIPU3HAKH, CBUAETEIBCTBYIOIIME O MPOTEKAHUY XUMHUYECKON PEAKIINH;

* IPUTOTOBJISITH PACTBOPBI C ONPEICIEHHON MAaCCOBOM JOJIEN pAaCTBOPEHHOTIO BEILIECTBA;

* ONPENENATh XapaKTep CPEABI BOJHBIX PACTBOPOB KUCJIOT U IIEJI0YEH 110 U3MEHEHNUIO OKPACKH UH/IMKATOPOB;

* IPOBOJUTH KAUECTBEHHbBIEC PEAKIINH, TOATBEPKIAIOIINE HAJTUYUE B BOJAHBIX PACTBOPAaX BEUIECTB OTAECIbHBIX HOHOB

* OIPEACIIATh MPUHAJIKHOCTh HEOPTaHUYECKHUX BEIIECTB K OAHOMY M3 M3YUYEHHBIX KJIACCOB/TPYIII: METAJUIbl U HEMETAJIHI,
OKCH/[Ibl, OCHOBaHUs, KUCJIOTHI, COJIH;

* COCTaBJIATH (POPMYJIbI BEILIECTB 10 UX HA3BAHUSM,;

* OIIPENEISATh BaJIEHTHOCTh U CTENIEHb OKUCIICHUS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH (POPMYJIbl HEOPTAHUYECKUX COETUHEHHUM MO BaJICHTHOCTSAM U CTEIEHSM OKHMCIICHHS 3JIEMEHTOB, a TaKKe
3apsiaM MOHOB, YKa3aHHBIM B TaOJIMIIE pACTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJIEH;

* O0BSICHATD 3aKOHOMEPHOCTH U3MEHEHUS GU3NYECKUX U XUMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB (METAJIJIOB M HEMETAJLJIOB)
U UX BBICIIUX OKCHJIOB, 00pa30BaHHBIX 3JIEMEHTAMHU BTOPOT'O U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKUE CBOWCTBA, XapaKTEPHbIE ISl TPYII OKCUIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIME XUMUYECKUE CBOMCTBA, XapaKTepHBIE IS KaXKI0TO U3 KJIACCOB HEOPTAaHUYECKUX BEIIECTB: KUCIIOT,
OCHOBaHUM, COJICH;

* IPUBOJAUTH NPUMEPBI PEAKLNN, MOATBEPKAAOIMX XUMHUYECKUE CBOKWCTBA HEOPraHMYECKHUX BEIIECTB: OKCHIOB, KHCIOT,

OCHOBAHHUM U COJICH;



* ONPEAENATh BEIIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEINb B OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLIMX;
* COCTaBJISITh OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIN OallaHC (11 M3YYEHHBIX PEaKUii) MO MPeAI0KEHHBIM CXeMaM PeaKIIHii;
* IPOBOJIUTH JIAOOPATOPHBIE OMNBITHI, MOATBEPKIAAIOIIME XUMUYECKUE CBOWMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX

BEIIECCTB;

Boinycknuk nosyuum 603moxucHOCMb HAYYUMBCA:

* 2PAMOMHO 0OPAUAMBCSL C BEUWECMBAMU 8 NOBCEOHEGHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCHb COONOOEHUST NPABUIL IKOIO02UUECKU 0e30NaACHO20 NOBeOeHUsl 8 OKpYicaowel npupooHol
cpeoe;

* NOHUMAMb CMbICA U HE0OX0OUMOCb COON0OeHUs. NPeONnUCAHUL, NPedlazaemMblX 6 UHCMPYKYUAX NO UCHOAb308AHUIO
niekapcme, cpedcma Obimoso Xumuu u op.,;

* UCNONBL308AMb  NPUOOPEeMEHHbIE KIOUegble KOMNEMEHMHOCMU NPU  GbINOJHEHUU UCCIe008AMENbCKUX NPOEeKMO8 HO
UZYYEHUIO CBOLICS, CHOCOO08 NOJYUeHUs. U PACNO3HABAHUSL 6eUleCNE,

* PazsuUBaAmMs KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCHOb3Ysl CPeOCmea YCMHOU U NUCbMEHHOU KOMMYHUKAYUU Npu
pabome ¢ mekcmamu Y4eOHUKa u OONOJHUMENbHOU AUMepamypol, CHPABOYHLIMU MAOIUYAMYU, NPOSGISAMb 20MOBHOCMb K
VBANHCEHUIO UHOU MOYKU 3PEHUsSL NPU 0OCYHCOEHUU Pe3VTbMAaAmos bINOIHEHHOU pabomul;

* 00beKMUBHO oOyeHugamsv UHGopmMayuilo o eewecmeax U XUMUYECKUX Npoyeccax, KpUMmuyecKku OmHOCUMbCA K
ncegooHAYUHOU UHGDOPpMAYUU, HEO0OPOCOBECMHOU peKlame, KACAoWelcsl UCHOIb308aHUsL PA3IUYHBIX 8eUeCMS.

® 0OCO3Haeambv 3Ha4YerHue neopemudecKux 3HAHULL OJIs1 I’lpaKmulleC‘KOlZ OdesmeibHOCMu yenoeeka,



* ONUCLIBAMb U3YYUEHHBIE 0OBEKMbL KAK CUCTEeMbl, NPUMEHSS JI02UKY CUCMEMHO20 AHAU3A,

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMAX NePUOOUHecKol CUCeMbl XUMUYECKUX DJIeMeHmMOo8 O O0O0bIACHeHUs U
npeosuUoeHUst CEOUCME KOHKPEMHbIX eUjeCms;

* pazeusamv UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCmEoOM YeayOleHuss 3HAHULL 00 UCmopuu  CMAHOBICeHUS.
XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMULL, NePpUOOUYECK020 3AKOHA KAK 0OHO20 U3 8AICHEUUUX 3AKOHO8 NPUPOObl, d MAaKice O
COBPEMEHHBIX OOCMUNCEHUSIX HAYKU U MEeXHUK.

* COCMAssIMb MOJIEKYISAPHbLE U NOJHbLE UOHHbLE YPAGHEHUSL NO COKPAUWEHHBIM UOHHBIM YPABHEHUSIM,

* NPUBOOUMDb NPUMEPLL  PeaKyull, NOOMEEPAHCOAIOWUX CYUEeCNBOBAHUE B3AUMOCEA3U MeHCOY OCHOBHLIMU KIACCAMU
HeOP2aHU4eCKUX 8eUjecms;

* NPOCHO3UPOBAMb PE3YIbMAMbl 6030€UCMEUSL PATUYHBIX (DAKMOPOS HA UBMEHEHUE CKOPOCMU XUMUYECKOU peakyuu,

* NPOCHO3UPOBAMb PE3YIbMAaAmbl 030CUCMEUSL PAZTUYHBIX (PAKMOPOS HA CMEUeHUe XUMUYECKO20 PABHOBECUSL.

* NPOCHOZUPOBAMb XUMUYECKUE CEOUCMBA BEUeCME HA OCHOBE UX COCABA U CIPOCHUSL,

* NPOCHO3UPOBAMb CNOCOOHOCMb 8eUlecmBa NPOSEIANb OKUCIUMELbHbLE UL 60CCMAHOBUMEbHBLE CBOUCMEBA C YUEMOM
cmenenell OKUCICHUsL JIeMEHMO8, BX00SUUX 8 e20 COCMAB;

* BLISABIANMDb CYUWECMBOBAHUE 2EHEMUYECKOU B83AUMOCESA3U MeHCOY Seulecmeamu 8 psody: Npocmoe 6eujecmeo — OKCUO —
2UOPOKCUO — COJlb;

* OP2aHU308b18AMb, NPOBOOUMb YUEHUUeCKUe MNPOeKmsvl HO UCCIe008AHUI0 CBOUCME Beuecms, UMeIWUX BAaXiCHOe

npakmudeckoe 3Haverue.



Onucanue yqeﬁﬂo-MeTonnqecxoro N MaTEePUAJTbHO-TEXHUYECKOI'O odecreyeHus

Yu4yeOHo — MeTOANYECKOE o0ecIeYeHue

1.IlpumepHasi mporpaMMa OCHOBHOT'O 00111eT0 00pa30BaHusl 0 XUMUU (0a30BbIN YPOBEHbD);

2.ABtopckas mporpamma O.C.I'abpuensina, cootBeTcTBYIoas denepansuomy ['ocynapcTBeHHOMY 00pa30BaTeIbHOMY
CTaHJapTy OCHOBHOTO 0O0IIIero 00pa3oBaHus 1 AOMyIIeHHass MUHUCTEPCTBOM 00Opa3oBanus u Hayku Poccuiickoit @enepanun(O.C.I"abpuensa
[Tporpamma kypca xumun st 8-9 kiraccoB 001meoopazoBaTenbHbIX yupexaenuii / O.C.I'abpuensa. — M.: [Ipoda, 2012r.).

3.I'abpuenan O. C., Ocmpoymos H. I'. HactonbHas kaura yuutens. Xumus. 9 k i1.: Meroauueckoe nocodue. — M.: [Ipoda,
2010r

4. Xumus. 9 k 11.: KoHTposIbHBIE U TpoBepouHbie padoTh! K yueouuky O. C. 'abpuensua «Xumus. 9 / O. C. I'abpuensn, I1. H.
bepeskun, A. A. Ymakosa u 1p. — M.: [Ipoda, 2009r.

5.'abpuensn O. C., Ocmpoymos HU. I'. Uzyuaem xumuto B 9 k 11.: Jlugakruueckue marepuainsl. — M.: briuk mtroc, 2009r.

6./ abpuenan O. C., Awykosa A. B. Pabouas tetpanp. 9 k 1. K yuednuky O. C. 'abpuensna «Xumus. 9». — M.: [Ipoda, 2012r.

1.I'abpuensan O. C., Bockobouinukosa H. I1. Xumusa B TecTax, 3agadax, ymnpaxkHeHusx. 8— 9 ki — M.: [Ipoda, 2009r.



MartepuajibHO-TeXHHYECKOe o0ecrieyeHmne:

Jnst oOydeHHss ydyaluuxcsi OCHOBHOW IIKOJbI B COOTBETCTBMM € TpeboBaHusMU DenepaibHOr0 TOCYAapCTBEHHOIO
00pa30BaTeIbHOrO CTaHAApTa HEOOXOAMMa peanu3alus AEATENbHOCTHOTO moaxoAa. JlesTenbHOCTHBIM mnoaxon TpeldyeT
MOCTOSIHHOM OTOPBI Ipoliecca 00y4YeHHUSI XUMHUHM Ha JEMOHCTPAIMOHHBIN SKCIIEPUMEHT, MPAKTHUYECKHE 3aHATHS U J1a00paTOPHbBIC
OTBITHI, BBIMOJHIEMbIE YyyanuMucs. KaOMHET XUMHUM OCHAlIEH KOMIUIEKTOM JEeMOHCTPAllMOHHOTO U J1abopaTOpHOTO

000py/IOBaHUS O XHUMUU JIJIS OCHOBHOM IIKOJIBI. B kaGuHETe XMMHUM OCYIIECTBIAKOTCS KaK ypodHas, Tak U BHEYpO4Hast (GOPMBI ydeOHO-
BOCTIMTATEIIFHOU IEATENHFHOCTH ¢ ydamuMmucs. OcHaneHne B 00JIbIIeH 9acTi cooTBeTcTBYeT [lepeunro o0opymoBanns KaOWHETa XUMUHU U BKITIOYAET
pa3IMyYHbIe TUIIBI CpecTB oOyueHus. bobliyio 4yacTh 000pyA0BaHUS COCTABISAIOT Y4EOHO-TIPAaKTUYECKOe U yueOHO-1abopaTopHOe 000pyI0BaHuUE, B
TOM 4YHCJI€ KOMIUIEKT HaTypaJbHbIX OOBEKTOB, MOJENIH, MPUOOpPHl M MHCTPYMEHTHI AJS NMPOBEICHMS NEMOHCTpPAlMid U NPaKTHUECKUX 3aHATHMH,
JI€MOHCTPAIlMOHHbIE TaOJIMIIbI, BUJIEO, MEIA OCHAIIICHHUE.

B KOMIUIEKT TEXHHYECKUX U MHPOPMALMOHHO-KOMMYHUKATHUBHBIX CPEJICTB OOY4YEHHUs BXOJAT: anmapaTypa Juld 3alucedl U BOCHPOU3BEACHUS
ayauo- U BUACOMH(POPMALUH, KOMIBIOTEP, MyJIbTUMEINA MPOEKTOP, JOCKA C MHTEPAKTUBHOW IPUCTABKOM, KOJUIEKLHUS MEIHa-pecypcoB, BBIXO[ B

HNutepner.

Vcnonb30BaHue 3J€KTPOHHBIX CPEICTB 00yUEHHs 103BOJISIOT:

® AKTUBU3HMPOBATH JEATEIBHOCTh 00YUAIOIUXCS, TOTY4aTh 00Jiee BHICOKHE KaUeCTBEHHbIE PE3YJIbTaThl 00yUEHUS;
e 1pu nojarotoBke k EI'D obGecrieunBaTh caMOCTOSATENLHOCTh B OBJIAZICHUH COJIEPIKaHUEM Kypca .

e (popmupoBath KT - KOMIETEHTHOCTb, CIIOCOOCTBYIOIIYIO YCIEIIHOCTU B YUEOHOM esATEIbHOCTH;

e (dopmupoBats YVY/I;



Hamypanvhvie 06vexkmul

HartypanbHble 00BEKTHI, UCIOIb3yeMble B 00YUeHUN XUMUH, BKIIOYAIOT B ce0sl KOJUIEKIIMA MHUHEPAJIOB M TOPHBIX IMOPOJ, METAIJIOB U CILIABOB,
MUHEpaJIbHBIX Y100peHUH, M1acTMacC, KayqyKOoB, BOJIOKOH U T. 1.

O3HakoMJIEHHE y4allluxcsi ¢ 00pa3liaMu UCXOJHBIX BEIIECTB, MOJYNPOIYKTOB U FOTOBBIX M3/EIHI MO3BOJISIET OJYYUThHATIITHOE MPEACTaBICHUE

00 3THX MaTcpuraiax, MX BHCITHEM BUAC, 4 TAKKE O HCKOTOPBIX (1)I/ISI/I‘I€CKI/IX CBOMCTBAX.

Xumuueckue pPeaxkmuevl U mamepuaibl
OOpaieHne co MHOTUMH BEIIECTBaMU TPeOyeT CTPOTOTOo COOIONEHHUS TPAaBUJI TEXHUKHA OE€30TAaCHOCTH, OCOOCHHO TPH BBHITIOJIHEHHH OTIBITOB

CaMUMH yHJalllTUMHUCs. Bce HGO6XO}II/IMBIG MCPBI MPEJOCTOPOIKHOCTHU YKA3aHbI B COOTBETCTBYIOIIUX JOKYMCHTAX U MHCTPYKIUAX.

Xumuueckan nadbopamopHuas nocyoa, annapamsl U RPUOOP bl
XuMnueckas nmocyaa nmoapasacidaeTCsa Ha ABC I'PYIIIBI: AJId BBIIIOJIHCHUA OIIBITOB YUYalllUMUCA U JEMOHCTPALIMOHHBIX OIIBITOB.

HpI/I60pH, armapaTtsel 1 YCTAHOBKH, UCIIOJIB3YEMBIC HAa YPOKAX XHUMHHU, IOAPA3ACIIAOT HA OCHOBE IIPOTCKAIOIINX B HI/IX(bI/ISI/I‘IeCKI/IX H XUMHWYCCKHX .

Mooenu

OObexTamMu MOACIINPOBAHUA B XHUMHH ABJIAKOTCA aTOMBI, MOJICKYIJIBI, KpHUCTaJlIbl, 3aBOJCKHUC alrraparkl, a TaKXkKeC

MIPOUCXOIAIHEC ITPOICCChI.



B npenonaBanny XUMUM UCTIOJIB3YIOTCS MOJIENIM KPUCTALTMYECKUX PEIIETOK anmasa, rpadurta, cepol, ocopa, okcuaayriepona(1lV), moBapeHHoM

COoJIH, JIbJIa, H0Ja, JKelie3a, Me/IU, MarHus, Ha0Opbl MOJIETIEH aTOMOB JIJIsi COCTaBJICHUS IAPOCTEPKHEBBIX MOJIENIEH MOJICKYI.
Yueonwvie nocoous na neuammnoit ocrnoge

B npornecce oOyueHus XMMHUHM HCHOJB3YIOTCS CIEAYIOUIME TaOIUIbl MOCTOSHHOTO 3KcHoHupoBaHus: «llepuonnyeckas cuctemMa XUMUYECKHX
anemenToB .. MenneneeBa», «Tabmuiia pacTBOPUMOCTH KHUCJIOT, OCHOBAHUWA W COJICH»,
«DNEKTPOXUMUYECKUN psij] HANIPSKEHUH MeTallioB», «KpyroBopoT BeliecTs B pUpoie» U JIp.

Jlyig opraHu3anuy caMOCTOSTENbHOW paboThl 0OydYaroOIMXCsl Ha ypOKaxX HCIOJb3YIOT pa3HOOOpa3Hble AMJAKTUYECKHE MaTepuaibl: TeTpaad Ha
MeYaTHOM OCHOBE WJIM OTAENbHBbIE pabOuue JUCTHl — WHCTPYKIUH, KapTOUYKU C 3aJaHUSIMH Pa3HOM CTENeHH TPYIHOCTH IJii M3Yy4EHHS] HOBOTO

Marepuaia, CaMOIIPOBEPKHU U KOHTPOJISI 3HAHUIN ydalIuxcsl.
Jlist oGecnieyeHust 6e30macHOro Tpyia KaOMHETe XUMUU UMEETCS:
® [IPOTHUBONOXKAPHBIN UHBEHTAPb
® aMnTeyKy ¢ HAOOPOM MEJIMKAMEHTOB M MEPEBA30YHBIX CPEJICTB;
® UHCTPYKIIMIO IO MpaBUIaM O€30ITaCHOCTH TPyAa JJIS OO YJArOITUXCS

® KypHaJI PEruCTpallii HHCTPYKTaXKa MO MpaBUiIaM 0€30MaCHOCTH TPy/a.



IHoypouHoe muIaHUpPOBAaHUE

No | Tema u Tun ypoka Hara Conepxanue ypoka IliianupyemMblie pe3yJibTaThl
o/ IIpeamerHbIe MetanpeamerHbie YY /[ JINYHOCTHBI
. e VY]
BBe[[e}me. Oﬁlllaﬂ XAPaKTEPUCTUKA XUMHUYECCKHUX 3JICMEHTOB U XUMHYECCKUX pealclmi/i. Hepnonnqecm/lifl 3aKOH U NIepUuoaAnIEeCKasl CUCTEMa
xumMudyeckux jieMeHToB [I.M.MenneneeBa. (104.)
1. | XapakrepucTtuka Beonnsiii nncrpykrax no OT u Tb. Hayuamcs: xapakTepu3oBath PerynsiTHBHBIE: CTaBST yueOHBIC DopmMupyoT
XUMHUYECKOTO XapakTepuCTHKa XMMHIECKOT0 XUMUYecKue aeMeHTsl 1-3 —ro 3aJ1a41 Ha OCHOBE COOTHECEHMUS TOr O, OTBETCTBEHHOE
dMeMeHTa 1o nonoxennsio s [ICXI nepuosa no ux nojoxkenuto [ICXD | uTo yke M3BECTHO U YCBOEHO OTHOILIEHHUE K
DJICMCHTA Ha J.. Menpeneena. ..
JI.1. Menneneera. y4aIumcsi, ¥ TOro, 4To eIé YUEHUIO
OCHOBAaHMH €TO JlemOHCTpaLIWA: MOJIENM ATOMOB Ionyuam 03modicHOCHb HEU3BECTHO
aneMeHToB 1-3 —To neproioB )
ITOJIOKCHUSA B Hay4umsbCs: ONNUChIBATh U3YYCHHBIC ITosHaBaTeIbHbBIE:CAMOCTOSATEIBHO
HepHo TUYECKON O0BEKTHI KaK CUCTEMBI, IPUMEHSISI BBIJICISIIOT ¥ (DOPMYIHPYIOT
cricreMe JIOTMKY CHUCTEMHOI'0 aHaJIHu3a MI03HABATENIBHYIO uenbd)
KoMMyHuKaTHBHBIE: QOPMYIUPYIOT
A. 1. Menpeneesa COOCTBEHHOE MHEHHE U TTO3UIIHIO,
3a/1al0T BOIIPOCHI, CTOSIT MOHSTHBIE [UIS
MapTHEPA TOHATHS
2. | CBoiicTBa OKCHIOB, XI/IMI/I‘ieCISI/IC cBOliCcTBa OKCHJI0B, Hayuamcsa: na3piBath 001111€ PeryasTuBHbIE: CTaBAT yueOHYIO IIpossisror
KHMCJIOT, OCHOBAHMH U OCHOBAaHHH , KUCIIOT, COJICH B CBETE XWUMHUYECKHE CBOWCTBA KUCIIOTHBIX, 3aJa4y, ONPENEIAIOT YCTOWYMBBIN
o TEOpHH SJICKTPOIUTHICCKOU OCHOBHBIX OKCHJIOB, KHCJIOT, MOCJIE/I0BATENLHOCTh IPOMEXKYTOYHBIX | y4eOHO —
COneH B CBETC Teop?I/I AucConManyy 1 OKUCICHHUA- OCHOBAHUI U COJNEN C MO3ULUU LEJIEeH C y4ETOM KOHKPETHOrO [1I03HABATENIbHBI
SJIEKTPOIUTHICCKON BOCTaHOBJICHIS TDJI; OPUBOAUTH IIPUMEPKI pe3yNbTaTa, COCTABISIOT IUIAH 1 1 uHTEpEC K
JOUCCOIMaIu U peakuuii, NOATBEPKAAOIINX aJTOpUTM AEUCTBUI HOBBIM
OKUCJICHUS - XUMHWYECKHE CBOMCTBA: OKCUJIOB, Ilo3naBaTenbHbIE: crocobam
BOCCTAHOBJICHUIS KHUCIIOT, OCHOBaHMH, CONEH; CaMOCTOSITENILHO BBIJETISIOT peleHus 3aga4d
ONPENeTIATh BEIECTBO — OKHCIUTENb | (OPMYIHPYIOT IIO3HABATEIBHYIO LIEeIb,
Y BEIIECTBO —BOCCTAHOBHUTEINb B UCIIONB3Ys OOIIHE IPUEMBI PEIICHUS
OBP; 3amay
Tonyuyam sozmoorcnocmo KommyHukaTuBHbIE:
Hayuumuvcs: TpOrHo3upOBaTh KonTpons u onenka neicTBuit
CIIOCOOHOCTD BEIIECTBA IIPOSIBIISATH napTHepa
OKHCIINTEIbHBIC HIIH
BOCCTaHOBHUTENbHBIE CBOWCTBA C
Y4ETOM CTETECHENH OKUCIEHUS
3JIEMEHTOB, BXO/ISIINX B €T0 COCTaB
3_ AM(bOTCpHI:Ie OKCI/IHLI TTousTue o NIEPEXOAHBIX DJIEMEHTAX. Hayqamc;z: XapaKTepI/I?)OBaTL PerJIﬂTl/[BHl)le: HpOﬂBHHIOT
AwmdoreprocTs. ['eneTndeckuii s XMMHYECKHE CBOMCTBa aM(pOTepHBIX | [IpHHIMAIOT M COXpaHSIOT yueOHYIO JI0OpoXKenaTenb

Y TUJIPOKCH/IBI




NEPEXOaHOr 03JICMCHTA.

OKCHUAOB U THAPOKCHUIO0B;

3aJlavy, YYUTBIBAOT BBIACIICHHBIC

HOCTB,0T3bIBYNB

Jlag.onbit: 1.ITonyuenue runpokcuia HCIIOJIb30BaTh MPU XapaKTCPUCTUKES YUUTENEM OPUEHTHUPHI ACHCTBUS B OCTh, KaK
LHMHKA H HCCIIC/I0BAHHE ero CBOICTB BEILIECTB MOHATHE «aM(OTEPHOCTEY», | HOBOM Y4eOHOM MaTepHale B MMOHMUMaHHE
MIPOBOJUTE OTIBITHI, COTPYAHUYECTBE C YUUTEIEM YYyBCTB
MOATBEPKIAIOIINE XUMUUECKUE Ilo3naBaTenbHbIC: JIpYTUXTIIOAEH U
cBOIicTBa aM()OTEPHBIX OKCHIIOB U CraBst 1 QopMyIUpYIOT IpodiIeMy conepexuBaHue
THJPOKCH/]IOB; YPOKa, CAMOCTOSITENIEHO CO3/1at0T UM
THonyuam eo3mooicnocme AJTOPUTM JEATEIHOCTH NPU PELICHUN
Hayuumuvcs: 0OCO3HABATh 3HAUCHUE po0IIEeMbI
TEOPETUYECKUX 3HAHUN IS KoMMmyHukaTHBHBIC:
[IPAKTUYECKON AEATEIbHOCTH [TposiBAAIOT aKTUBHOCTH BO
4eJIOBEKa B3aMMOJEICTBUM ISl PEILICHUS
TIO3HABATCJIbHBIX U
KOMMYHHMKATHBHBIX 3a7a4(3a1al0T
BOIPOCHI, (POPMYIHPYIOT CBOU
3aTPyAHCHU, IpEu1aratoT IoMoOIIb B
COTPYIHUYECTBE)

4. Hepno TMYECKUN Crpykrypa I[ICXD JI.. Menaeneesa. Hayuamcsa: onucelBaTh 1 PerynsiTuBHbIC: OnpenensroT
3aKOH U Crpoenne atoma. OU3NIECKUI CMBICT XapaKTepu30BaTh TaOIMIHYIO IInmaHupyroT cBOM NEWCTBUS B CBOIO JIMYHYIO
I TIOpsAIKOBOT0 HOMEPa, HoMepa niepuoaa, | dopmy [ICXD JI.M. Menneneesa; COOTBETCTBHH C IIOCTABJICHHOMN MIO3ULIUIO,

CpHOANHCCKas HOMEpA I'PYNIILI XUMHUIECKOr' 0 SJIEMEHTA | nejaTh YMO3AKIIOYEHMS O XapaKkTepe | 3afadeld M YCIOBUSMU €€ pealln3alyu aJIeKBaTHYIO
CHUCTEMa B TICXD 1. Menneneesa. TIpwuHbl | p3venenus cBOHCTE XHMHUECKHX i deperrpo
. Y. Mennenecsa B M3MEHEHHS CBOMCTB XUMHUECKUX SJIEMEHTOB C yBeNM4eHHeM 3apsiioB | Tlo3HaBaTeJdbHbIE: CTABSAT BAHHYIO
CBETE y4EHHS O i;ﬁf)i;?ﬂ“g?ﬂfﬁ“ﬁ;ﬁiﬁ ATOMHBIX SIIED. u (I)OWYHHPY*OT LU ¥ IPO0IEMbI CaMOOLICHKY
CTPOCHHH aToMa noxrpymmax [ICX? JLIL Menerneesa, Tonyuam 803MONCHOCHb YPOKa; 0CO3HaHHO H IIPOU3BOIEHO CBOI/IX6 YCIIEXOB

JleMOHCTpAINS: pasTHHHEIE (OPMBI HAYUUMbCS, TPUMEHSTD SHAHUS O CTPOSIT B YCTHOH M UCbMEHHOH opme | B yuebe
TaOMuI] IeprOJNIECKON CUCTEMBI. 32KOHOMEPHOCTSIX TIEPHOIMIECKON

Jlab.onbIT: 2.Monenuposanue CHCTEMBI XUMUYECKUX DJIEMEHTOB KomMMyHHKATHBHBIE: .

noctpoerus [leproandeckoit cucTeMsl JUIs1 OOBSICHEHUS U IPEIIBUNICHUS Branenne MOHOITOTTHCCKON 1

JI.W. Menneneesa CBOICTB KOHKPETHBIX BEIECTB AnAIOrIecKoii opmamit pedn

5. | Xumuueckas XuMHYECKasi OpraHu3alysl )KUBOU U Hayuamcsa: xapakrepu3oBartb PeryasituBHbIe: paboTaTh 10 IDIAHY, DopMupoBaHue
OpraHM3aIHs KUBOM HEKHUBOM MTPUPOABIL. XI/IMI/I‘ICCIEI/Iﬁ XUMHWYECKHH COCTaB KUBOU KIETKH; | HCTIONB3Ys CreHaIbHO NMoA0OpaHHbIE | OTBETCTBEHHOI'O

. COCTaB S1Ipa, MAHTUU U 36MHOHM KOPBL. | COCTaB sJIpa, MAHTUM 3€MHOW KOPBI; | CPEICTBA. Y MEHHE OLEHHUTH CTEIEHb OTHOLIEHHUS K
1 HEXKUBOU HPUPO/IBL XUMUYECKUE FIEMEHTHI B KJIETKaX THonyuam eozmodicnocme ycIiexa WM HEyCIexa CBOeH YYEHUIO

JKHUBBIX OPTraHU3MOB. Makpo- u
MHUKPO3JIEMEHTHI.
JdemoncTpanusi:Mozens cTpoeHus
3€MHOTO 1Iapa B MONEPEYHOM
paspese

Hay4umvcs: OOBSICHATH MHUP C TOYKH
3pE€HUA XUMHUH

JCATCIBHOCTH

Ilo3naBaTejbHbIE: AHAJIM3UPOBATBH,
CpaBHUBATHL U O606IIIaTI> HU3YYCHHBIC
IIOHATHA. CTpOI/ITL JIOTMYCCKOC
pacCy’KACHUC, BKIIIOYasd YCTAaHOBJICHUC
MPUYIUHHO — CJICACTBCHHBIX CBsI3CH.




[MpencTBnaTe MHGOPMALIUIO B BUIE
pHUCYHKa

KoMMmyHukaTHBHBIC:

OTtcrauBaTh CBOIO TOUKY 3pPEHUS,
NPUBOANUTH apTyMEHTHI, IIOATBEPIKAAs
nx paKramu

6. | Kmaccuduxanus O06o001IICHNE CBEICHUI 0 XUMUYECKUX | Hayuamcs: ycTaHAaBIUBATh PerynsiTuBHbie: Ornpenenstor
XUMHYECKUX PeaKIHil peakumsx. Knaccudukarms MPUHAJISKHOCTh XUMHYECKOH BeiaBuraror Bepcum pereHus BHYTPEHHIOIO
XUMHYECKHUX PEaKIHii 0 Pa3IMYHBIM | PEaKIMH K ONpeneIéHHOMY THUITY M0 | HpoOIeMbl, 0CO3HaBaTh KOHEUHBIH TIO3UIIHIO
TIO pasIMIHBIM OCHOBaHHUSIM: OJTHOMY M3 KJ1acCH(UKAIMOHHBIX pe3ysbTar o0y4aromumxcs
OCHOBAaHMAM COCTaBY M YMCIIy PEATUPYIOIIUX U IPU3HAKOB: 1) MO YMCITy U COCTaBY Ha ypOBHE
00pa3yrouXcsl BEIECTB, TEIUIOBOMY | MCXOJIHBIX BEIIECTB U MPOIYKTOB Ilo3naBaTesbHBIE: TIOJIOXKUTEIEHOT
addekry, peakiuu (peakiyuu COeTUHEHUS, BrIOHparOT OCHOBaHMS W KPUTEPHH AJIs1 | O OTHOLIEHMS K
HAaIpaBJICHUIO, U3MEHEHHUIO CTENIEHeH | Pa3lioKEHHs, 3aMellIeHNs] 1 00MeHa); | KiaacCHu(UKaIMN 00pa3oBaTeNIbHO
OKHUCIICHHSI DJIEMEHTOB, 00pa3yIoIInuX 2) 1O BBIICIICHUIO WITH [IpeobGpazoBbIBaTh MHOOPMALIHIO U3 My Ipolieccy,
pearupymoime BemecTna, dase, TOTJIOIIEHHIO TETUIOTHI (peaKuu OJTHOT'O BU/Ia B IPYTOM U BBIOMPATH JUIs | TIOHUMAIOT
UCIIOJIb30BAHUIO KaTaIN3aTopa. IK30TEPMHUUYECKUE U ce0st ynobuyto Gopmy pukcanmm HEOOXOIMMOCTh
JIad. onbITHI: 3HJIOTEPMHUYECKUE); HpeacTaBIeHU HHPOpMaUK YUYCHUS
3. 3amMmeleHne Keae30M MEIH B 3) 110 U3MEHEHHIO CTENEHEN
pactBope cyibdara memu (I1) OKHCJICHUSI XUMHUYECKHX 371eMeHToB | KoMMyHHMKaTHBHBIE:
(peakiuy OKUCIUTEIHHO- OTtcTauBaTh CBOIO TOUKY 3PEHHUS,
BOCCTaHOBUTEIIBHEIE); IPUBOJHUTH apPIyMEHTHI, IOATBEPXKIast
4) 110 06paTHMOCTH TpoIecca ux ¢akramu. PaznuuaTe B yCTHOH peun
(peakiu oOpaTUMBbIE U MHEHHE, JT0Ka3aTeIbCTBA, THIIOTE3bI,
HEoOpaTHMEIE); TEOpHH
Tonyuam 803MOAMCHOCb HAYUUBCA:
COCTaBIISITh MOJICKYJIIPHBIE U
TIOJTHBIE HOHHBIE YpaBHEHHUS 10
COKpAILEHHBIM HOHHBIM
YpPaBHEHHSM.
7. | IlonsiTve 0 CKOPOCTH ITonsiTHE O CKOPOCTH XUMUYECKON Hayuamcsa: na3pBaTh PaKkTOPHL, PerynsiTuBHbie: [IposBisiroT
XUMHYECKO peakuu. DakTOpHI, BIMUAIONIAE HA BIIMSIFOLIAE Ha CKOPOCTh CaMOocCTOsTeTbHO O0OHAPYKHUBAIOT U YCTONYMBBIH
CKOpPOCTb XUMHUUYECKUX PEAKIIU. XMMHYECKOH peakuuy 1 0ObACHATh (hopMymHpyIOT IpobIEMY. y4ebHO —
peaktnn JeMoncTpanuu: WX BIMSHHE HA CKOPOCTh MO3HABATEJIHBI
3aBUCUMOCTb CKOPOCTH XMMHYECKOH peakiiy; Ha3bIBaTh IMo3HaBaTesIbHbIE: i mHTEpEC K

XMMHYECKOH PEaKIy OT IPUPOIBI
pearupyrommx BeIecTB.
3aBHCHMOCTb CKOPOCTH XUMHYIECKON
peaKknuy OT KOHIIGHTpanuu
pearupyrommx BEMecTB.

(haKTOpPHI, BIHSIONINE HA CMEIICHIE
XUMHYECKOTO PABHOBECHSI.

Hozzy!tam B803MOIHCHOCMb
Haydyumbspcs. IPOrHo3upoBaTb

Borasisior TIIPUYHUHBI U CIICACTBUA
SIBJICHHM. CTpOSIT JJIOTH4YCCKHUC
pacCyKaACHUs, YCTAHABJIUBAKOT
MPUYUHHO — CJICACTBCHHLIC CBA3U

HOBBIM OOIIIM
criocobam
petIeHus 3a1aq




3aBHCHMOCTbh CKOPOCTH XHUMHUYECKOH
peaKuuu OT IUIOMIAIN
CONPUKOCHOBEHHS pearipyrommx
BEIIECTB ((«KHITSIIN CII0M»).
3aBHCHMOCTb CKOPOCTH XUMHYECKOU
peakuuu ot

TeMITepaTypbl pearupyromx
BEILIECTB.

JIa6. OnbIThI:

4. 3aBUCHMOCTb CKOPOCTHU
XMMHMYECKOW PEaKIMU OT

MIPUPOBI pEaruPYIOIIKX BEIECTB HA
IIpUMeEpe B3aUMOAEHCTBUU KUCIIOT C
MeTajulaMu. 5. 3aBUCUMOCTb
CKOPOCTH XMMUYECKON peaKkiuy OT
KOHLIEHTPALUU pearupyromux
BEILIECTB Ha IpHMepe
B3aUMOZEHUCTBUS LIMHKA C COJISTHOM
KHUCJI0TOM pa3iIu4yHON KOHLIEHTPALIMH.
6. 3aBUCHMOCTb CKOPOCTH
XMMHUYECKOM peakiiy OT ITUIOMaIu
COIPHUKOCHOBEHUS pearupyroIux
BEIIIECTB.

7.MopenupoBaHUe «KHUIISIIETO CIOS.
8. 3aBHCHMOCTB CKOPOCTH
XUMUYECKON peaKkLUU OT
TEeMIIEpaTyphl PearupyroIinX BEIIECTB
Ha MpUMepe B3aUMOACHCTBUS OKCHIA
memu( 1) ¢ pactBopom cepHOi
KHCITOTBI PA3IMIHON TEMIIEPATyPhI

Pe3YNbTaThl BO3IEHCTBUS
pa3auYHBIX (haKTOPOB HA M3MCHEHHE
CKOPOCTH XUMUYECKOU PEaKIIH;
MIPOrHO3UPOBATH PE3YJIbTATHI
BO3JCUCTBHS pa3IMyHbIX (DAKTOPOB
Ha CMENIeHUEe XUMHUYECKOTO
PaBHOBECHS

KoMmMmyHukaTHBHBIC:

YYNUTHIBAIOT pa3HbIe MHEHHS U
CTpPEeMSITCS K KOOPAMHALINK PAa3JINIHBIX
MO3UIIMN B COTPYIHHYECTBE,
(hopMyIHPYIOT COOCTBEHHOE MHCHHUE H
TIO3UIIHIO

Karanuzatopsl

Karanuzarops! u kaTanus.
WNHrnburopsl. AHTHOKCHIAHTHL.
JdemoncTpauuu:

T'oMoreHHsIi 1 rereporeHHbIN
katanu3bl. DepMeHTaTUBHBIM
karanm3. UaruboupoBanue.
JIa0.onbITHI:

9. Pasnoxxenue

MEPOKCUJIa BOAOPOAA C MOMOIIbIO

Hayuamca: ncions3oBath mpu
XapaKTEPUCTUKE TPEBPaICHUN
BEIIIECTB MOHATHUS «KATAIN3ATOPY,
«MHTHOUTOPY», «AHTHOKCHIAHTHD»,
TIPOBOJUTH HECTIOKHBIC XUMITICCKIE
OIBITHI U HAOIOACHUS 3a
M3MCHCHUSIMU CBOMCTB CBOICTB
BEIIIECTB B MPOIECCe MPEBPAIICHNUH,
cobmonath npasmia Th u OT.

PerynsiTuBHbie:

YYNUTHIBAIOT NPABHUIIO B IUIAHUPOBAHNUH
1 KOHTPOIIE CII0C00a PEIeHN,
OCYIIECTBIISIOT TOIIATOBBII KOHTPOIb

ITo3naBaTenbHBIE:

CaMOCTOATENBHO CO3AAI0T ATOPUTM
JIESITETHFHOCTUT TP PEIICHUHN TIPOOIIEM
Pa3JIMYHOrO Xapakrepa

YcBoenne
TIPaBIIT
WHIUBUAYaIHHO
rou
0€e30macHOro
IIOBEIEH NS
BUC,

YT OXKAIOIIHX
JKH3HHU U




okcuya mapranna (1V) u katanassl Tonyuam eo3modcnocme KoMmMyHHKATHBHBIE: 3/10pOBBIO
10. O6HapyxeHHe KaTajaas3bl B HAayuumbcs: TPAaMOTHO oOpaaTtbesi | JloroBapuBaroTcs 0 COBMECTHOM Jmoaen
HEKOTOPBIX MHUIIECBBIX MPOIYKTaX. C BEIIECTBaMHU B MOBCEIHEBHOMN JIESITETBHOCTH, TIPUXOJIAT K 00IIEMY
11. MarubupoBaHue B3aUMOICHCTBUS | JKU3HU pElIeHnI0, B TOM YHCIE U
KHCIOT ¢ MeTajllaMH ypOTPOIMHOM CTOJIKHOBEHMIO HHTEPECOB
9. | O6o0wEeHUE U Hayuamcsa: 0600maTh 3HaHUS U PeryasiTuBHbIE:
CHCTeMaTH3aIUS MPEACTABIATS UX CXEM, Ta0JIHII, BHUOCSIT HEO0XOTUMbIC KOPPEKTHBHI B
. Mpe3eHTalui JIelcTBHE MOCTIE €ro 3aBepIleHHs Ha
3HaHWUU 110 TEME
OCHOBE €r0 U y4eTa Xapakrepa
«BBenenue» C/IeTTaHHBIX OLIMOOK
Ilo3naBaTenbHbIE:
CTposT peueBoe BhICKa3bIBAaHUE B
YCTHO# 1 MCbMEHHOM (hopme
KoMMyKkaTHBHBIE: KOHTPOJIUPYIOT
JICHCTBUS IapTHEPA
10. Koutposabnasi KoHTposb npeaMeTHbIX U Hayyamcsa: NpUMEHATS NoNydeHHble | PeryjsiTHBHBIE: OCYIIECTBIISIOT Beipaxkaror
paGoraNel METanpeIMEeTHbIX YUeOHBIX ICHCTBUI | 3HAHMS U CQOPMHUPOBAHHBIE YMEHHUS | MOIIATOBBIN M UTOTOBBIA KOHTPOIb 110 | aJeKBaTHOE
o TeMe « BBeznenue. JUISl pellieHns] y4eOHBIX 3a7a4 pe3yabTaTy MIOHUMAaHHe
TIO TeME OO0m1as XxapaKTepUCTUKA XUMUIECKUX IMo3HaBaTenbHbIE: IIPUYHH yCIIeXa
«BBenenne» 3JIEMEHTOB ¥ XHMHUECKHX PEAKIUHA. CTPOSIT PEYEBOE BbICKA3bIBAHKE B ¥ HeycIexa
IIepnoauueckuii 3akoH U YCTHO# U UCbMEHHO# (hopme yueOHOM
[lepronuaeckas KoMMyKkaTHBHBIE: YIHTHIBAIOT JIeSITETFHOCTU
crcTeMa XUMHYECKUX AJIEMEHTOB pa3HbIe MHEHUS U CTPEMSITHCS K
. . MenneneeBa» KOOpAMHALMH Pa3JIM4HbIX ITO3ULUI B
COTPKYTHUYECTBE
Tema 1. Meramwibi(184.)
11. | ITomoxxenue [Tonoxenne MeTamioB B Hayuamcsa: xapaxtepnu3oBatb PerynsituBHbI€: Onpenensror
3IIEMEHTOB-METAIIOB [lepromudeckoii cucreme METAaJUTHI TI0 UX TTOJI0KEHHUIO B [IpuHUMAIOT U COXPAHSIOT YIeOHYIO CBOIO JIMYHYIO
TlepyoTYecKoil XUMHUYECKUX DJIEMEHTOB TIICXD I.11.Menneneena, 3a/1a4y, IUNIAHUPYIOT CBOM JICHCTBUS B MIO3UITHIO,
B pHOA H. . MenneneeBa. Meranminuieckas OIKCHIBATh CTPOCHUE COOTBETCTBHUH C ITIOCTABJIEHHOH 3aa4el 1 aJIEKBaTHYIO
CHCTCMC KpHUCTAILINYECKas PelleTka U (u3HUecKHe CBOICTBA METAINIOB, | YCJIOBUAMM €€ pEalu3aluu mudhepeHIpo
. N. Menneneesa u MeTaJIIN4YeCcKas XUMHYECKas CBS3b. OOBSCHATH 3aBUCUMOCTh cBOWCTB | Ilo3HaBaTenbHbIE: BaHHYIO
0COOEHHOCTH Obmmme ¢pu3nvIecKkrue CBOMCTBa METaJUIOB OT UX TTOJIOKCHHUS Hcronp3yroT 3HaKOBO — CHMBOIIMIECKUE CaMOOLIEHKY
CTPOCHHS UX METaJJIOB. 5 TICXD I.1.Menneneena; cpencTBa CBOMX YCIIEXOB
CruiaBbl, UX CBOWCTBA M 3HAYCHHE. Honyyam eo3modrcHocms KommykaTuBHbIe: B yuebe

atoMoB. Ousnueckue
CBOIICTBA METAJUJIOB.
CoiaBsel

JdemoncTpauuu:
OO0pa3Isl CrIaBoB

Hay4umuCs: POTHO3UPOBATH
CBOMCTBa HEU3yUEHHBIX
3JIEMEHTOB M X COSAUHCHHMI Ha
OCHOBE 3HAHUU O
MEPUOANYECKOM 3aKOHE.

ApPryMEeHTHPYIOT CBOIO TIO3HIHIO U
KOOPJIMHHUPYIOT €€ ¢ IO3UIUH aPTHEPOB B
COTPYIHUYECTBE




12. | Xumuueckue XUMHUYECKUe CBOMCTBA METAJUIOB Kak | Hayuamcs: oniceiBaTh CBOMCTBa | PeryJsiTuBHbIE: DopmupyIOT
CBOMCTBA BOCCTAHOBUTEJIEH, a TAK)KE B CBETE UX | BEIIECTB Ha OCHOBe HaOmogenuii | IlocraHoBKa yueOHOM 3a1aun Ha OCHOBE YMCHUS
TTOJIOKCHHS B JIEKTPOXUMHUYCCKOM 3a WX MPEBPAIICHUSIMH, COOTHECCHHS TOT'O, YTO U3BECTHO U HCIIOJIE30BaTh
METaJLIoB PAAY HATIPSHKCHUH METaJIIOB. JIEMOHCTPHPYEMBIMH YIUTEIEM, | YCBOCHO , M TOTO, YTO €II¢ HEU3BECTHO 3HAHUS B OBITY
JemoncTpauun: Bzaumonencteue HCCIIEIOBATh CBOMCTBA BEILECTB ITo3naBaTenbLHbBIE:
METaJUIOB C HEMETaJJIaMU. B XOJI€ BBITOJTHCHUS BhIIBMKECHUE THITOTE3, UX 00OCHOBAHHE,
JIab. onbiThl: 12.B3aumoseiicteue J1a00paTOPHOTO OMBITA, ACaTh JI0Ka3aTeNnbCTBO
PACTBOPOB KHUCJIOT U COJICH ¢ BBIBOJIBI O 3aKOHOMEPHOCTSIX
MeTaJuTaMu CBOIMCTB MeTaJlJIOB B neprosax 1 | KommykaTuBHbIE:
rpyImmnax. Y4aBcTBYIOT B KOJIJICKTUBHOM
Tlonyuam eo3modarcHocme 00CYyKIeHHH mpooeM, MIPOSIBJISIOT
Hayuumuvcs: IPOrHO3UPOBATH aKTUBHOCTh BO B3aMMOJCHCTBUH IS
XUMHYECKHE CBOMCTBA peuICHu A KOMMyHI/IKaTI/IBHI)IX u
HGI/ISY‘{CHHI)IX JJIEMEHTOB U UX IIO3HABATCIIbHBIX 3a1a4
COCZIMHEHUI Ha OCHOBE 3HAHUH O
MIEPUOTMYECKOM 3aKOHE.,
13. | MeTajjibl B MIPUPOJIE. Meraiuibl B npupoje. O6iue Hayuamcs: cocTaBinsiTh PerynsiTuBHbIC: I'opmocts 3a
O6mmue CIOCOOBI UX TONY4EHHS. YpaBHEHHUS PEaKLuil , TeXaIuX B | YYHUTHIBAIOT MIPABWIO B INIAHUPOBAHUU U POCCHIICKYIO
6 JIa6. onbITHI: OCHOBE TOTYYECHHUS METaJIOB. KOHTpOJIE criocoda AeHCTBHA HAYKY
CIIOCOOBI X 13. O3nakomiieHue ¢ pyaamu xxenesa | Ilonyuam 603modcrHocms IMo3HaBaTenbHbIE:
HOTy4ICHUA 14. OkpaluMBaHue MIAMEHU CONSAMH | HAYYUMbCS: IPUBOUTE UCrionb3yroT MOUCK HEOOX OIUMOM
IIETIOYHBIX METAJIOB MIpUMeEpPbl YpaBHEHUHN peakIliii, nH(pOpMaLUK 17151 BBITOTHEHHS Y4eOHBIX
JIE)KAIMX B OCHOBE 3a/IaHUH ¢ UCIIOIB30BAHNEM YUeOHOI
MIPOMBIIIJICHHBIX CIIOCOO0B JUTEPATYPHI
MOTYYEHHUS UyT'yHA U CTaH. KommykaTuBHbIe:
YYHUTBHIBIOT pa3Hble MHEHHS U CTPEMATHCA
K KOOPIMHAIINHN Pa3IMIHBIX TO3HIUHA B
COTPYIHUIECTBE
14. | PemieHue pacyeTHBIX PacuerHple 3a1a9u 110 ypaBHEHUSIM Hayuamca: pematp pacueTHbie PerynsituBHbIe: OBnaneHue
3a71a4 ¢ TIOHATHEM XUMHYECKUX PEaKIHi, MPOTEKAIOMHUX | 3aJaqd IO YPaBHEHUAM OLEeHI/IBaIOT MpaBHILHOCTD BHIMOMHEHHA HaBBIKAMH VLT
) C y9acTHEM METAJUIOB U MX XUMHIYECKUX PEaKITHid, JISCTBUS Ha YPOBHE a/IeKBaTHON MIPAKTUIECKOM
Maccosas 0o COCIMHEHMHA MPOTEKAOIINX C YIACTHEM PETPOCIEKUBHON OLICHKH JIESITEIBHOCTH
6b1X00a NPoOyKma METaJIOB U X COEIMHEHUM. [o3HaBaTeabHbIE:
Honyuam eo3modrcHocms Bribuparot Hanbomnee 3¢ ek THBHBIE
HayuumCcs: pemaTh CIOCOOBI penIeHus 3a1a9, KOHTPOITUPYIOT
ONMMITHAHBIC 3aJa49H. 1 OIICHUBAIOT TPOIECCHH PE3YIIbTAT
JIESITETPHOCTH
KommykaTuBHbIe:
Kontponupyror aeiicTBus napTHepa
15. | Ilousartue o KOppO3nn Koppo3us metannos u CITIOCOOBI Hayuamcs: venonbs3oBaTh Npu PerynsitTuBnblie: Vmenne




METAUIOB 0OpBOBI ¢ HEeil XapaKTEPUCTUKE METAIIJIOB U UX Paznmuyaror crmocob u pe3ysbTaT ISHCTBUS | UHTETPUPOBATh
coeMHeHU noHsTHs «koppo3usi | Ilo3HaBaTenbHBIE: MOJTyYeHHBIE
METAIJIOBY, «XUMHUUECKas Banetor o0mmm npuemMoM peneHus 3HAHUS B
KOppO3HsD», 3a/1a4 MPaKTHYECKUX
«JIEKTPOXHMHUYECKAS KommykaTnBHbI€: YCIIOBUSIX
KOPPO3HsD», HAXOAUTH CIIOCOOBI JloroBapuBaroTCsi O COBMECTHOM
3aIUTHl METAJUIOB OT KOPPO3HUHU. | AESITEIBHOCTM, IPUXOJAT K 00IIeMy
Tonyuam eo3modrcrocmo pelmeHuto
Hay4umuvcs . IPUMEHSTh 3HAHUSA
0 KOPPO3HH B KH3HH.
16. [lerouHbIe METAILITBI: OO11ast XapaKTePUCTUKA HIETOYHBIX Hayuamobca: naBath PeryasiTuBHbIC: PazButue
obmias MeTaJuIoB. MeTasuibl B IpUpoe. XapaKTEePUCTUKY HIETOYHBIM [InaHupyroT CBOM NEHCTBHUS B CBSI3HU C OCO3HAHHOTO,
OO01ue crnoco0b! HX MONTYYESHUS. MeTaJljIaM I10 MX ITOJDKEHUIO B MTOCTAaBJICHHON 3aja4eil U YCIIOBUAMH €€ YBaKUATEIBHOT O
XapaKkTepuCTHKA Cr . I[ICXD JI.1.MenneneeBa CIICHUS u
pOEHHEe aTOMOB il , p
[IenouHble METAJIIBI — MPOCTHIE UCCIeNIoBaTh CBOMCTBA Ilo3naBaTeJbHbIE: JI0OpOXKenaTenb
BEIIlECTBA LIIEJIOYHBIX METAIOB — KaK CraBst u GopMyITUPYIOT LIENU 1 HOI'O
MPOCTHIX BEIECTB. npoOJIeMbl YpoKa OTHOLICHHUS K
Honyuam sozmoacrocmo KommykaTuBHbIe: JpyroMy
Hay4umucs: TPaMOTHO AJIEKBaTHO HCIONIB3YIOT PEUEBbIC yesioBeky. Ero
o0pallaThcsi ¢ BelecTBAMU B cpencrtsa s 9 (GEKTUBHOIO peLIeHHs MHEHHUIO,
MIOBCEAHEBHOM KU3HH. KOMMYHHMKATHUBHBIX 3a/1a4 CIOCOOHOCTH
BECTH JHAJIOT C
JIPYTUMHU
JOIBMHU
17. | Coenunenus Baxwneiime coefuHEHNs MIETOUYHbBIX Hayuamcsa: Xxapakrepu3oBaTh PerynsituBHbie:
[1IETTOYHBIX METaJJIOB — OKCHJIbL, TUAPOKCHIBI U | (pU3MHUecKue U XMMUYECKHe YYHUTHIBAIOT MPAaBWIO B INITAHUPOBAHUU U
conu (XJI0pumpl, KapOOHATEHI, CBOICTBA OKCHJIOB H KOHTPOJIE CrIoco0a penreHus
MeTaJlios Cynb(aTel, HUTPATHI), UX CBOHCTBA U THIPOKCHJIOB HIETOYHBIX Ilo3naBaTenbHbIE:
MIpUMEHEeHNE B HAPOJHOM XO3SIICTBE. | METAaJIOB, COCTaBIIATh Hcnonp3yroT mouck HeoOXoauMoit
Kanuitabie ynobpenus. XUMHYECKHE YpaBHEHUS, uH(pOpMAaLIUK 751 BBITOTHEHHS Y4eOHBIX
JdemoncTpauuu: XapaKTEepU3YIOIUE CBOMCTBA 3a/IaHMi C MCIONH30BaHNEM YIeOHO
OOpa3upl MIETOYHBIX U MIETIOYHBIX METAIJIOB, PEIIaTh JIUTPATYpPhI
[IETTOYHO3EMETbHBIX METaJUIOB. «UETOYKWY» TIPEBPAILCHUI. KommykaTnBHbIe:
BzanmopaeiicTBue HaTpus, IUTHS C Honyuam eo3modrcHocms YUUTHIBAIOT pa3HbIC MHEHUS M CTPEMSTCS
BoAoM. B3aumogeiicTBue HaTpus ¢ HAayuumucs: COCTaBIATh K KOOpAMHALMK Pa3IU4HbIX O3ULMN B
KHCIIOPOZOM «IIETIOYKM TIPEBPAIICHUH. COTPYIHUIECTBE
18. | lllenouyHO3eMeIbHEIC OO1mas xapaKTepHuCTHKa 3JIEMEHTOB Hayuamuca: naBatpb PeryasiTuBHbIE: PazBuTne
METaJIbIL: 00mas riaBHOU moarpymmsl || rpymmer. XapaKTEePUCTUKY [TnaHupyroT CBOM NIEHCTBHSA B CBSI3H C OCO3HAHHOTO,
CrpoeHne aTOMOB. IIEIIOYHO3EMETBHBIM METalliaM TIOCTaBJICHHOM 3a7jauell ¥ yCIIOBUSIMH €€ YBaXHUTEITLHOTO
XapaKTeprCTHKa IlenouHo3eMenbHBIE no ux nomxkenuto B [ICXD pelieHus u




MeETaJIJIbl — MPOCTHIE BEIIECTBA. .M. Menneneesa, Ilo3naBaTenbHbIC: JnoOpokenaTenb
XapaKTepPHU30BaTh COCTaB aTOMOB, | CTaBsT M (GOPMYAUPYIOT LETH U HOT'O
HCCIIeoBaTh CBOWCTBA Ipo0IeMbl ypoKa OTHOLIEHHUS K
IIETOYHBIX METaJIOB — KakK KommykaTnBHbI€: JIpyromy
MPOCTHIX BEILECTB. AJIEKBaTHO UCIIOIB3YIOT pEUEBbIE yenoBeky. Ero
THonyuam 6o3mooicHocme cpencTBa st 3G (HEKTUBHOrO pelIeHus MHEHHUIO,
HAy4umuCs. TpPaMOTHO KOMMYHHMKATHUBHBIX 3a/1a4 CIOCOOHOCTH
oOpalnaTbcsi ¢ BelecTBaMH B BECTH JHAJIOT C
MOBCEAHEBHOM KU3HU JIPYrUMHU
19. | Coenunenus Baxneiinue coenuHeHus Hayuamca: xapakTepu30BaTh PerynsituBHbIe: JIIOIBMHU
LIEJIOYHO3EMEBHBIX ICJIIOYHO3CEMEIIbHBIX (l)I/I3I/I‘IGCKI/Ie U XUMHUYCCKHUE Y4YUTBIBAIOT IMpaBUJIO B INITAHUPOBAHUU U
METaJUIOB — OKCHIIbI, TUAPOKCUABI U | CBOMCTBA OKCHJIOB U KOHTpOJIE crioco0a pelieHus
MeTajios coJu (XJIOpU/Ibl, KapOOHATHI, THJPOKCH]IOB Ilo3naBaTeJbHbIE:
HUTpATHI, cyibdatsl, pocarsr), nx IIeJI0YHO3EMETbHBIX METAJIOB, Hcnone3yroT MoucK Heo0XonuMon
CBOICTBA U NPpUMEHCHNUE B HAPOJHOM COCTaBJIATH XUMHUYCCKUC I/IH(bOpMaLU/II/I JJIs1 BBITIOJTHCHHU A y‘JE6HbIX
XO3SIACTBE. ypaBHEHHUS, XapaKTepU3yIOIIHe 3aJlaHui C MCTIOJIb30BAHUEM yUEeOHOM
JdemoncTpanuu: CBOMCTBA LIEIIOYHBIX METAIIOB, JIMTPATyphI
BsaumogeiicTBue kaabius ¢ BOJOM. pelmaTh «LUEnoYKn» KommykaTuBHbIe:
B3aumoznelictBue maraus ¢ [IPEBPALLEHUM. YUUTBIBAIOT pa3Hble MHEHUS U CTPEMSITCS
KHCIJIOPOJIOM. THonyuam eo3modarcHocms K KOOpAMHALIMY Pa3JINYHbIX O3ULKH B
JIa0. onbITHI: HAy4umsCs. COCTaBIISATH COTPYIHHYECTBE
15. B3aumozencTBre KaJabIys C «UEMOYKW» TPEBPALICHUI
Bonoi. 16. [Tonyuenue rugpokcuia
KaJbLUs U HCCIIEI0OBAHHUE ETO
CBOWCTB
20. | AIIFOMUHUAE — Crpoenue aTroma, pU3NIECKUE U Hayuamuca: naBatb PeryasiTuBHbIE: DOpMHPYIOT
T1ePEXOIHBIH XMMHUYECKHE CBOMCTBA ATIOMUHUS KaK | XapaKTEPUCTUKY aIFOMHHUS 10 [TnanupyroT cBOM IEHCTBHA C HHTEPEC K
@ MIPOCTOTrO BEILIECTBA ero momxenuto B [ICXD [IOCTaBJICHHOW 3a/1a4eil U yCIOBUSMHU €€ KOHKPETHOMY
SJICMCHT. (OUSHHUCCKUC Jd.N.Menneneena, peLIeHus, OLIEHUBAIOT IPaBUIBHOCTh XUMHUYECKOMY
A XUMHUYECKHUC XapaKTepU30BaTh COCTAB aTOMa, | BBITIOIHEHHS JIEHCTBHS 5JIEMEHTY

CBOMCTBA aJIFOMUHUS.

ITonyuyenue u
IIPUMEHEHHE
AJIFOMUHHUS

XapaKTepu30BaTh (pu3muecKue 1
XUMHYECKHE CBOMCTBA
aIOMUHUS, O0BICHATD
3aBHCHMOCTH CBOMCTB aJIFOMHUHUS
oT ero nojoxenus B [IICXD
J.N.MeHnneneeBa, 00BbACHATH
MPWIAHBI XUMHYIECKOM
WHEPTHOCTH ATFOMHHUSL.
Honyuam gozmodcnocms

Ilo3naBaTejbHbIE:

CaMOCTOSATEIBHO BBIACISIOT U
(hopMyAHPYIOT TO3HABATENEHYIO LIEITb,
HCTIONB3YIOT OOIINE IPHEMBI PEIICHHUS
3a7a4

KommykaTuBHbIe:

JomyckaroT BO3MOXKHOCTb Pa3Iu4HbIX
TOYEK 3PEHUS, B TOM YHUCIIE HE
COBIIAJAOIINX C UX COOCTBEHHOI. 1




HAY4UumsCsi: TPaMOTHO
00pamiaThcs ¢ BEIIECTBAMH B
MOBCEAHEBHOM KHU3HU

OPUCHTUPYIOTCA HA MO3ULHIO ITapTHEPA B
O6I.[IGHI/II/I u B3aHMOH€ﬁCTBHH

21. | Coenuuenus CoenvHEeHUS aTFOMUHUS — Hayuamca: xapakTepu3oBathb PerynsituBHbIe: dopmupyror
ATFOMIHS — OKCHJT ¥l THIPOKCU, UX aM(OTEepHbIA | (PU3UUECKHE U XUMHYECKHE Y4NUTHIBAIOT NPaBUJIO B IUIAHUPOBAHUH U yMeHue
xapakrep. Baxxneiime comu CBOICTBa OKCHJA U TUAPOKCUAA | KOHTPOJIE CIIOCo0a PereH st WMHTErpUpOBaTh
OKCHJ 1 I'HAPOKCHL, AIIOMUHUSI. AIIOMMHUS, COCTaBIISTh IMoznaBaTenbHbIE: MOJy4YEHHBIE
o )
UX aM(OTepHBIit TpuMeHeHne aTIOMUHKS U €TO XUMHUYECKHE YPABHEHHS, HCcronb3yioT MOMCK HEOOX OUMOi 3HAHUS B
Xapakrep. COEZMHEHUI. XapaKTepH3yIolIre CBOICTBa nH(pOpMaLnK 7151 BBITOTHEHHS YUeOHBIX MPKTHYECKYIO
JIab. onbIThI: AIIOMUHUS, PEIaTh «IETOYKI 3a/laHui C MCIOJIb30BaHUEM y4eOHOM WKU3HD
17.1lonyuyenue [IPEBPALLEHUM. JIUTPATyphI
THAPOKCH/IA aJTFOMUHHS 1 Tonyuam eosmooicnocme KommykaTHBHBIE:
UCCIIEI0BaHNE Hay4umvcs: COCTaBIIATh KoHTponupytoT neiictBue napTHepa
€ro CBOICTB. «IIETTOYKI» TPEBPALCHUI
22. | lIpakTuyeckas Ocy1uiecTBieHNE LETOYKH Hayuamca: obpamatbes ¢ PerynsituBHbIe: PasBurne
paGora Nel XUMHYECKHX 1a0opaTopHbIM 000pyAoBaHUEM | OCyIIECTBIISIOT MOIIATOBBI KOHTPOJIb 10 | KOMMYHUKaTHB
IpeBpalleHuil U HarpeBaTelIbHbIMU IPUOOpaMH | pe3yibTaTy HOT'O
OcymiecTBiieHUE
B COOTBETCTBMU C IIPaBUJIaMU KOMITOHEHTA B
HICIOYKN XUMHUYCCKUX TEXHHUKHU 6€30IacHOCTH, ITo3HaBaTeJbHbIE: OOIIeHUN U
HpeBpaI_ueHI/If/i ONKCHIBATH XUMHYECKUHI Brazgeror 00mmM nprueMoM pereHust COTPYAHHUYECCTBE
9KCIEPUMEHT C IIOMOIIBIO SI3bIKA | 3a7a4 co
XMMUH, JENaTh BHIBOABI MO KommykaTnBHBIC: CBEPCTHUKAMU U
pe3ysibTaTaM SKCIIEpPUMEHTA. Y4UTBIBAIOT Pa3HbIE MHEHUS U CTPEMSITCSL | YUUTEIAMHU
Ionyuam 603mooicHocms K KOOpAWHALIMY Pa3JINYHbIX TO3ULNH B
HAy4umsCs: OCO3HABATh COTPYJHHUYECTBE
HEOOXOIUMOCTE COOJIFOIEHUS
npaBunTb u OT st coxpaneHus
3/10pPOBbSI OKPYKAIOIIHX.
23. | YKene3zo — sneMeHT Pacnonoxxenue xenesa B IICXO.H. Hayuamuca: naBatb PerynsiTuBHblie: DOpMHPYIOT
VIl Irpymnmsl Menneneesa u ctpoenue ero aroma. XapaKTePUCTUKY JKelle3a Mo ero [Tnanupyror cBon ;(eﬁ(ETBm c HHTEpEC K
6 o Du3nYecKre H XMMUYECKHE CBOHCTBA nowkernio B [ICXD IIOCTaBJICHHOH 3aJ1a4€y U YCIOBUAMH €€ KOHKPETHOMY
HOHOTHOH HKCJIe3a — IPOCTOro BEMIECTBA JA.N.Menneneena, pelIeHus, OLIEHUBAIOT NPABUIBHOCTh XUMUYECKOMY
MOATPYIIIIBL. XapaKTepU30BaTh COCTAB aTOMa, | BBIIOIHEHMS JEHCTBUS 5JE€MEHTY
dusnyeckue u xapakTepn3oBath ¢usndeckne 1 | [lo3HaBaTesbHBIE:
XUMHYECKHUE XMMHYECKHE CBOMCTBA JKeme3a, CaMOCTOATENBHO BBIACISIOT U

CBOMCTBA Kee3a.

Haxoxnenue B
MIPUPOJE.

O0BSICHSITH 3aBUCHMOCTE CBOMCTB
JKeJie3a OT €ro IMOJIOKEHUS B
T[ICXD I.1.Menneneena,
HCCIIEA0BaTh CBOMCTBA JKee3a B

(hopMyIHPYIOT MTO3HABATENBHYIO LI,
UCTIONB3YIOT OOIINE MPUEMBI PETICHUS
3a1a4

KommykaTuBHbIe:




XOJI€ BBITIOHEHUS
71a00paTOPHOTO OIIBITA,
OITUCHIBATH XMMHUYECKUN
JKCIICPUMEHT.

Ionyuam eo3moocHocme
HayuumuCsi: TPAMOTHO
00paIaTbcs ¢ BEIIECTBAMH B
MOBCEIHEBHOM KU3HU

JlomyckaroT BO3BMOXXHOCTh Pa3IMyHbIX
TOUYEK 3pPEHUs, B TOM YHUCIIE HE
COBIIAJAIONINX C UX coOcTBeHHON. U
OPUEHTHUPYIOTCS Ha MO3ULIMIO TApTHEPA B
OOIIEHNH U B3aUMOJIEHCTBUU

24. | CoenuHeHus xejes3a Ienetnueckue psiasl Fe’ i Fe® Hayuamcs: xapaktepu3oBaTh PerynsiTuBHbI€: Pa3zButue
+2 43 ux BaxxHelitvie comu xkene3a. 3HaueHne | (PU3MYCCKHE U XUMHUYCCKHE VYYHTBHIBAIOT MPABWIIO B IIAHUPOBAHUH U OCO3HaHHOTO,
Kenesa CBOWCTBA OKCHJIOB U KOHTpOJIE CrIoco0a pelieHus YBaXHUTEILHOTO
Ka4€CTBE€HHOC -
U €r0 COEAUHEHUU ISl IIPUPOIBI U TUJIPOKCHJIOB JKele3a, ITo3naBaTebHBIE: U
OIIPEACIICHUE. HApOJIHOTO XO3SHCTBRA. COCTABIIATh XUMHYECKUE Hcrionb3yloT MOMCK HEOOX OIMMOi J0OpOKeNnaTenb
I'enetnyeckue psasl JdemoncTpauuu. YPaBHEHUs, XapaKTepU3YIOLIHe nH(pOopMannK 17151 BBITOITHEHHST YUeOHBIX HOT'O
Fe *2 u Fe +3_ B3auMopeiicTBue MeTauioB C CBOMCTBA COEIMHEHUH Keme3a, 3a/laHui C MCIOJIb30BAHUEM y4EOHOM OTHOILLICHHUS K
Hemeramnamu. [Tomyuenue MPOBOINTH KaYeCTBEHHbIC JUTPATYPBHI JPYromy
ruapokcunos kenesa (1) u (11). PEaKIMu, TOATBEPKAAIOIINE KommykaTuBHbIe: yenoBeky. Ero
JIab. onbITHI: HaJIM4He B BOTHBIX PacTBOpax VY4YUTBIBAIOT pa3HbIC MHEHHUS U CTPEMATCS | MHEHHIO,
18. BzaumopeiicTBue xene3a ¢ KaTHOHOB XeJie3a, peliaTh K KOOpAMHALIMY Pa3JINYHBIX O3ULKH B CIIOCOOHOCTH
COJITHOM KUCJIOTOM. «UETOYKW» MTPEBPALLEHUH. COTPYAHUYECTBE BECTH JIHAJIOT C
19. INonyuyenue ruapoKkcuaoB xkene3a | [lonyuam 603modicHoCmb JIPYrUMU
(1) u (111) u u3yveHne ux CBOMCTB. HAYYUMbCsl: COCTABISTh JIFOIbMH
«UETIOYKW» MPEBPALLEHUH,
COCTABIIATH MOJIEKYIISIPHBIE U
MIOJTHBIE HOHHBIE YPaBHEHHS T10
COKpAIIIEHHBIM HOHHBIM
YpaBHEHHSIM
25. | IlpakTH4eckas ITonyueHue u cBoOMCTBA COEMHEHUI Hayuamca: obpamatscs ¢ PerynsituBHbie: OBnaneHne
padora Ne2 METaJIJIOB nmabopaTopHeIM 00opynoBaHueM | OCYIIECTBIISIOT MOIMIATOBBII KOHTPOIIb MO HABBIKAMH IS
W HarpeBaTeNbHBIMU IPHOOpPAMH | PE3YyIIbTaTy MIPAKTUIECKOM
[Tomyuenue n
B COOTBETCTBHH C TIPAaBHIAMHU JIeSITETHFHOCTU

CBOMCTBA COEIMHEHUN
METAJIOB

TEXHUKH 0€30I1aCHOCTH,
OIMCHIBATH XUMUIECKHUN
9KCIIEPUMEHT C TIOMOIIBIO SI3BIKA
XMMUH, JENaTh BHIBOABI MO
pe3ynbTaTaM SKCIEepPUMEHTa.
Ionyuam 603modicHoCmb
HAY4UmsbCsl: 0OCO3HABATH
HE0OXO0MMOCTb COOIIO/ICHHS
npasun Tb u OT anst coxpanenus

IloznaBarenbHbIC:

CTpoAT peueBoe BHICKA3bIBAHUE B YCTHOH
1 IHCBMEHHOH opme
KommykaTtuBHble:

YYUTHIBAIOT Pa3HBIC MHEHUS U CTPEMSTCS
K KOOpAWHALIMY Pa3INYHBIX TIO3UINH B
COTPYIHUYECTBE




3/10pOBbS OKPYKAFOIIHX.
26. | IlpakTuyeckas Pemenue sxcnepuMeHTaIbHbBIX Hayuamcsa: obpammaTses ¢ PerynsituBHbIe: OBnaneHue
paGora Ne3 3a/1a4 Ha pacro3HaBaHUe U nabopaTopHbsIM 00opyaoBanueM | OCYIIECTBIISIOT MOIIATOBBII KOHTPOJIb IO HaBBIKAMH IS
P MOJyYeHHUE COSIMHEHUH METalJIOB W HarpeBaTelbHBIMU IPHOOPaMH | pe3yibTaTy MIPAKTUYECKOHN
CHICHNC B COOTBETCTBHH C NPaBUJIaMU JIeSITebHOCTU
OKCHCPHUMCHTAIbHBIX TEXHUKH 0e30MacHOCTH, Io3HaBaTeJbLHbIE:
3aJia4 Ha OIMUCBIBATh XUMHUUECKHH [TpoBonsT cpaBHEHUE U KIacCH(DUKAIHIO
pacro3HaBaHue u SKCHEPUMEHT C MOMOIIBIO A3bIKA | IO 33JJaHHBIM KPUTEPHSIM
TOJIyUeHH e XUMUH, J€NaTh BEIBOJBI MO KommykaTuBHbI€:
COEIMHEHU I ?;jﬁ;;fgi;’;?s’;ﬁﬂm I[O}"OBapI/IBaIOTCSI 0 COBMECTHBIX
METALIOB HAYYUMbCSL: OCO3HABATD ACHCTBIAX B PASIITIHBIX
CUTYyaluIX
HEOOXOAUMOCTb COOIIOACHNUS
npaBuia b u OT s coxpaneHus
CBOETO 37I0pPOBBS U
OKPY’KaIOIIHX.
27. | O6o06IEeHNEe 3HAHUN Hayuamca: 06001maTh 3HaHUS U PeryasiTuBHbIE: Beipaxarot
0 TeMe «MeTaIbDy TPE/ICTABIATE UX CXEM, Tabnu, BHVOCSIT HEOOXOIMMBIE KOPPEKTHBHI B a7IeKBaTHOE
HIPE3CHTAINN JICHCTBUE MOCIIE €r0 3aBEPLICHUS Ha [IOHMMAaHHE
OCHOBE €r'0 U yueTa XapakTepa CAElIaHHbIX | NPUYUH ycliexa
OIINOOK U Heyclexa
IHo3naBarenbHbIE: yueOHOM
CrpoAT peueBoe BbICKAa3bIBAHUE B YCTHOH | JEATEIHHOCTH
Y MUCbMEHHOU (opme
KoMMykaTHBHBIE: KOHTPOJIUPYIOT
JICHCTBUS IapTHEPA
28. KOHTpO JILHAas KoHTpons npeaAMeTHBIX U Hayuamca: npumeHsTh PerynsiTuBHblie: [IposBisitoT
padora Ne2 METaIpe/IMETHBIX YIeOHBIX JEUCTBUI | MONyYEHHBIC 3HAHUA U OcCyIIeCTBIAIOT UTOTOBBII U TOIMIArOBBINA OTBETCTBEHHO-
c(OpMHUpPOBAaHHBIE YMEHUS IS KOHTPOJIb IO Pe3yiIbTaT CTb 32
1o teme «MeTaubn o reve Merainy p(eit)mI;HHE yqe6HHx};l\a/1[naq g HOS}E)aBaTeJHI:Hlje: g pE3yNIBTaTHI
CtpoAT peueBoe BBICKAa3bIBAHUE B YCTHOM
1 IHCBMEHHOU (hopMe
KomMMykaTHBHBIE: KOHTPOIUPYIOT
JICHUCTBUS IapTHEPA
Tema 3. Hemeraibi(284.)
29. | O6mas OOmmas xapakTepucTHKa HEMETAIOB: | Hayuamcs: naBath onpeaeieHust | PeryjsiTuBHbIe: DopMHpOBaHUE
XapaKTEepPUCTHKA nonoxenne B [lepnoandeckoi TIOHSTHSIM [Tnanupytor CBOM JICHCTBHS B CBA3H C | TOTOBHOCTH M
CHCTEME XUMHYECKHX JIEMEHTOB «IIEKTPOOTPHULIATEINBHOCTE) « MIOCTaBJICHHOM 3a7jauell ¥ yCIIOBUSIMH | CIIOCOOHOCTH K
HEMCTaJIoB . . MenneneeBa, 0cCOOCHHOCTH ANTIOTPONHS» XapaKTEPU30BAThH €€ peleHus 00y9eHUIO U
CTPOCHHS ATOMOB, HEMETaJUTBI TI0 MX nosiokeHuio B | Ilo3HaBaTenbHbIE: CaMOpa3BUTHIO U




anekTpoorpuarensHocTh (D0) Kak
Mepa «HEMEeTaITUYHOCTY, paa 0.

TICX3 I.N.Menneneena,
OITMUCHIBATEH CTPOCHUE

CtaBat 1 GOPMYITUPYIOT UETH U
po0JIeMBI YpOKa

CaMOO6pa3OBaHI/IIO Ha
OCHOB€ MOTHBaIlMH K

Kpucrammndeckoe cTpoeHHe (hm3myeckue CBONCTBA KoMMyKaTHBHbBIE: 00y4YCHHIO U
HEMETaJNIOB — MPOCTHIX HEMETAIIJIOB, O0BSACHSITH AJICKBaTHO HCIIOIB3YIOT PEUCBBIC MTO3HAHHUIO
BemecTB. Amnorponus. dusndeckue 3aBHCHUMOCTb CBOMCTB cpencrtsa s 3G PEeKTUBHOTO
CBOMCTBa HEMETAJLIIOB. HEMETAIIJIOB OT UX MOJIOXKEHHS peIlIeHUS] KOMMYHUKATUBHBIX 33124
OTHOCUTENBHOCTh NOHATHH «MeTauy | [ICXD
U «HEMETaJLI» JI.l.MeHneneeBa;cocTaBisTh
Ha3BaHUS COCIMHCHUH
HEMETaJIOB MO hopMyIie U
(hopMyn 1o Ha3BaHMUIO, HAYYATCSI
JlaBaTh OMPE/ICIICHUSI
«aJJIOTPOITHS», «aJUIOTPOIHbIC
MOTU(HKALIANY.
THonyuam 6ozmodcnocms
HAay4uumuCsi: IPOTHO3UPOBAThH
CBOMCTBA HEU3Y4YECHHBIX
3JIEMEHTOB U UX COCAUHCHUI Ha
OCHOBE 3HaHHUI O
MIEPUOTIYECKOM 3aKOHE
30. | OOwue xuMHyecKue OO611IHe XUMHYECKHe CBOHCTBA Hayuamcs: XapaKkTepu3oBath PeryasiTuBHbIE: Pa3BuBaior
CBOMCTBA HEMETAJLJIOB CTPOEHHE HEMETAJUIOB, o0IIIHe ITocTanoBka y4eOHOM 3a7auu Ha OCO3HAaHHOE
XHMHUCCKHE CBOMCTBA OCHOBE COOTHECEHHSI TOTr'0, YTO OTHOILICHHE K CBOUM
HEMCTAJJIOB.
HEMETAJIJIOB, OIKMCHIBATH OOIINE W3BECTHO M YCBOCHO , M TOTO, YTO COOCTBEHHBIM
Hemerasnbr B XHUMHYECKHE CBOMCTBA ellle HEM3BECTHO HOCTYIIKAM
MIPUPO/IE U CIIOCOOBI HEMETAIIJIOB C ITOMOIIBIO S3bIKA IMo3HaBaTenbHBbIE:
UX TIOJy4CHHUS XUMUH, COCTaBJISATh YPABHEHHUS BreiasmkeHue rumnores, ux
XUMHUYECKHUX PEAKIHH, 000CHOBaHWE, TOKa3aTeIbCTBO
XapaKTepU3YIOMINX XUMITYECKHE
CBOMCTBA HEMETAJIOB HX KommykaTtusHble:
COETUHEHUN Y4aBCTBYIOT B KOJUIEKTUBHOM
Honyyam eo3modcHocms 00CYKIIEHIH TTPOOIIEM, TIPOSIBIISFOT
HAYYUmsCsi: IPOrHO3UPOBATH aKTHBHOCTH BO B3aUMOJICHCTBHH TSI
CBOIMCTBA HEM3Y4YCHHBIX pemIeHns KOMMyHIUKATHBHBIX 1
DJIEMEHTOB M MX COSJMHEHMM Ha | TIO3HABATEIbHBIX 3a1a4
OCHOBE 3HAHHUH O
TIEPUOTITIECKOM 3aKOHE
31. | Bomopon [Tonoxenne Bogopoaa B Hayuamcs: xapaktepu3oBaTh PeryasiTuBHbIE: DopMupyIOT
[MepromudaeCkoii cucreme BOJIOPOJI 110 €T'0 TIOJOKEHHUIO B Paznnuarot crocod u pe3ynpraTt KOMM yHUKATABHBIH

XUMHWYCCKHX 3JICMCHTOB

TICXD J..N.Menneneena,

neicTBhS

KOMIIOHCHT B




J. Y. MenneneeBa. CTpoeHue aroma
U MOJIeKyJbl. DHu3MUecKue u
XUMHYECKHE CBOMCTBA BOJOPOJIA, €TO
TTOJTyYCHUE ¥ IPUMCHECHIIE.

JIab. onbIThI:

20. TTomyuenue

Y pacro3HaBaHUe BOJOpOa

XapaKTepU30BaTh CTPOCHUE
aToMa BOZOpO/ia, OOBSCHSITH €ro
BO3MOXKHBIE CTETIEHN OKHCIICHU,
XapaKTePU30BaTh

(hm3MIecKre M XUMIYCCKHE
CBOWCTBA BOJIOPO/IA, OOBSCHATH
3aBUCHMOCTh CBOICTB BOIOpOIa
ot nojoxkenwus ero B [ICXD
JI.1.MeHnneneena, onuchiBaTh
nabopaTopHbIe U
MPOMBIILICHHBIE CIIOCOOBI
MOJIY4EeHHUS BOIOPOIA .

Tonyuam eo3moocnocmo
Hayuumocsi. O0bSICHATD
JIBOMCTBEHHOE TTOJIOKEHHUE
Bomopoxaa B I[ICXD
JA.N.Menpneneesa, rpaMOTHO
o0pariaTbcs ¢ BEIIECTBAMH B
MOBCEIHEBHOM KU3HU

Ilo3naBaTenbHbIC:

Branetor o0mmm npuemMom peneHus
3a1a4

KommykaTuBHbIe:
JloroBapuBaroTCsi O COBMECTHOU
JIESITEIbHOCTH 0] PYKOBOJICTBOM
yUUTENs

o0IIeHUY U
COTPYAHUYECTBE CO
CBEPCTHUKAMU B
nporiecce
00pa3oBaTeNpHON
JIEATENLHOCTH

32.

Bona

Crpoenune monekynsl. Bogoponnas
XUMU4ecKas cBsi3b. Dusnueckue
CBOMCTBA BOABI. AHOMAJIMM CBOMCTB
Bozbl. ['unpoduibHbIe 1
ruapoh0OHbBIE BEleCTBa.
XUMHUYEeCKHE CBOMCTBA BOJIBI.
KpyroBopot BozsI B mipupoze.
Bomoouncrka. A>panus BOIBL
BrrToBeie QuibTpEl. MUuHEpaibHBIE
Bombl. JlucTHiMpoBaHHast BOjia, €e
TTOyYCHNE U IPUMEHEHHE.

JIa0. OnbITHI:

21. UccnenoBaHue MOBEPXHOCTHOTO
HATSDKEHHS BOJIBIL.

22. PacTBOpeHuUe epMaHraHaTa
KaJT|sl WM MEIHOTO KyIopoca B
Boze. 23. l'mopaTanms
00€3BOKEHHOT O CyIb(haTa

menu (I1). 24. UsroroBnenne
THIICOBOTO OTIIeYaTKa. 25.
O3HaKOMJIEHUE C KOJUIEKIUEH

Hayuamcs © xapakTepu3zoBaTth
CTPOEHHE MOJIEKYJIbI BOJIOPO/IA,
(usnueckre U XUMHYECKUE
CBOMCTBA BOJBI, O0BSICHATE
aHOMaJIUHU BOJBI, CITOCOOBI
OYHCTKH BOJIbI, IPUMEHSTH B
OBITY QUIBTPBI IS OYUCTKH
BO/IbI, MPABUIILHO KCIOJIb30BATh
MUHEPAIbHYIO BOAY, BBIOIHSTH
pacyersl 0 ypaBHEHUSIM
XUMUYECKHUX PEAKLNMI,
MPOTEKAIIMX C YIACTUEM BOJIBL.
Honyuam 603modicHocmy
Hayyumscsi: 00bEKTHBHO
OLICHMBATh WHPOPMAIIHIO O
BEILECTBAX U XUMHUYECKHUX
nporeccax, KPUTHYECKU
OTHOCHUTHCSI K TICEBIOHAYIHOU
nHpopmanuy,
HeJJ00pOCOBECTHOM peKiiame

PerynsituBHbIe:

[InanupyroT cBOU ACHCTBUSA B CBSI3U C
[IOCTaBJICHHOW 3aJjauell U yCIOBUSIMU
ee pelIeHus

ITo3HaBaTenbHBIE:

CraBAaT U GOPMYIUPYIOT LETH U
npoOJIeMbI YpOKa

KomMmykaTnBHbBIE:

KonTponupyror neiicTBus napTHepa

HwmeroT 1iemoctHOE
MHPOBO33PEHHE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY
YPOBHIO pa3BUTH
HayKd




OBITOBBIX (PUIIBTPOB.
26. O3HaKOMJIEHHE C COCTABOM
MUHEPAJIbHON BOJIBI

33. | Tayiorensl; 001Ias OO1mas XxapaKTepUCTHKA TaIOTEHOB: Hayuamca: xapakrepruzoBaTh PeryasiTuBHbIE: [IposBnstor
XapaKTePHUCTHKA CTPOEHHE aTOMOB; IPOCTHIE BEIIECTBA | CTPOECHHE MOJIEKYJ TaJOr€HOB, [Tnanupyror CBOM JEHCTBHS B CBASH C | SKOIOIHYECKOe
U OCHOBHBIE COEIMHEHUS T'aJIOTEHOB, OIMCHIBATh (PM3NYECKHE U MOCTaBJIEHHON 3a/1ayell U YCIOBUSMM | CO3HAHUE
ux cBoiictBa. KpaTkue cBeneHus o XUMHYECKHE CBOMCTBA ee peleHus
xJope, 6pome, Grope u Hoze. raJIOTeHOB Ha OCHOBE Ilo3naBaTenbHbIC:
[IpuMeHeHre TajJoreHoB U HaOIOeHNI 32 UX CraBst 1 GopMyITUPYIOT LIENU H
UX COEMHEHHH B HapOJAHOM MPEBpaILEHUIMHU BO BpeMsI npo0JIeMBI YpOKa
XO3SMCTBE. JIEMOHCTPAIMOHHBIX OMBITOB, KoMMmykaTHBHBIE:
JdeMoHcTpanum: OOBSCHSATH 3aBUCUMOCTb CBOICTB | A/IEKBATHO UCIONB3YIOT PEUCBBIE
OO0pa3ibl rajoreHoB — TaJIOTeHOB UX OT MOJIOKEHUS B cpenctBa st 3pdexTHBHOrO
IIPOCTHIX BellecTB. B3aumoneiicreue I[ICX5 I.U. Menneneena, pelIeHnss KOMM YHUKAaTUBHBIX 3a1a4
raJIOTeHOB C HATPUEM, ATIOMUHHUEM. COCTaBJISITH (OPMYIIBI
BriTecHEeHHE XJI0pOM OpoMa WitH Hofla | COeIMHEHMH TajJoreHoB U Mo
U3 PacTBOPOB UX COJEH (opmynam faBaTh Ha3BaHUA
COEIMHEHUSIM T'aJIOTeHOB
Ionyuam 6o3moorcHocmb
HAy4umsCcs. OCO3HABaTh
HEOOXOIUMOCTE COOJTFOIEHUS
IIPaBUJI SKOJIOTHYECKOM
0€30IacHOCTH IIpH OOpaIeHNuH ¢
rajJoreHamu
34. | Coenunenus OCHOBHBIE COEJHEHHUSI TaIOT€HOB: Hayuamca: yctanaBnuBaTth CBA3b | PeryJsiTUBHbIE: Bocnuranue
rAJIOFEHOB rajoreHOBOJIOPO/IbI, COTH MEKIY CBOMCTBAMH COSIMHEHUH | YUMTHIBAIOT MIPABUJIO B OTBETCTBEHHOI'O
rajJoreHOBOJOPOIHBIX KHUCIOT. U UX NIPUMEHEHNEM, U3yJaTh IUITAHUPOBAHMH U KOHTPOJIE CrIocoda | OTHOLIEHUS K
JdemoncTpauuu: CBOMCTBA COCIMHEHUN TaJIOT€HOB | PELICHUs IpUpOE
OO0pa3IBl IPUPOTHBIX B XOJI€ BBITOJTHEHUS IMo3uaBaTeabHbIC:
COEAMHEHUH XJIopa. 71a060paTOPHBIX OMBITOB , Hcrionp3yroT MOUCK HE0OX OAMMOM
JIad. onbITHI: Tonyuam o3modcrnocme nHGOPMALUH JUTS BHITIOTHEHUS
27. KauecTBeHHas peakiis Ha HAY4umvCs: UCIOIb30BATh y4eOHBIX 3a/1aHHH C UCIOIb30BAHNEM
raJIOr€HH/I-HOHBI NpHOOpeTCHHBIE KOMIIETCHITNH y4eOHOH TUTPATYPHI
MPH BBINOITHEHUN TIPOEKTHBIX KommykaTnBHbIe:
paboT 1o N3y4UCHUIO CBOWCTB H YYUTHIBAIOT Pa3HBIC MHEHUS U
CIoco00B MOTYYEHHS 1 CTpeMSATCS K KOOPANHALINH
pacrno3HaBaHMs COEIUHEHHI pa3IM4YHBIX MO3HIUII B
TaJIOT€HOB COTPYIHUYECTBE
35. | [IpakTHueckas Pemenne sxcriepuMeHTanbHBIX 3a0ad | Hayuamcs: odpamarbes ¢ PeryasituBHbBIC: OBnazgenue
o Teme «lloarpymnma ragsoreHoB» nabopatopHbiM 00opymoBanreM | OCyIIECTBISIOT MOMIATOBBIA HABBIKAMH IS

padora Ne4




Perenue W HarpeBaTebHBIMU MPUOOPaMH | KOHTPOJIb IO PE3YIbTATY MIpaKTUIEeCKON
YKCIIEPHMEHTAIBHBIX B COOTBETCTBUH C MpaBUIaMHU JIeSITENbHOCTH
TEXHUKH 0€30IaCHOCTH, IHo3naBarenbHbIE:
3anadt o Teme OIMUCHIBATH XUMHUYUCCKHIHA [IpoBoasT cpaBHEHUE H
«Iloarpymma SKCIIEPMMEHT C TIOMOMIBIO SA3hIKA | KIACCH(PUKAIHUIO TI0 3aJaHHEIM
TaAJIOTCHOB» XUMUWH, O€IaTh BBIBOJIBI 1O KpUTEPUSIM
pe3ylbTaTtaM dKCIepruMeHTa. KommykaTuBHbIE:
Honyuam so3moozicnocmo Haxonsat obmiee perenne yaeOHOM
Hayuumuvcs: 0CO3HABATh 3aj1a4u
HEOOXOTUMOCTh COOJTFOICHHSI
npaBuia b u OT s coxpaneHus
CBOETO 37I0POBbSI U
OKPYKaIOIINX
36. Kucnopon CrtpoeHure aToMa U aJlJIOTPOITHUS Hayyamcs:, PeryisiTuBHbIC: Ctpemienue K
KHUCJIOPOJIa; CBOMCTBA U MIPUMEHEHUE XapaKTepU30BaTh CTPOCHUE Paznuuatot criocob u pe3yinbrat 3JI0pOBOMY 00pazy
€ro aJUTOTPOIHBIX MOAH(UKAIIN. MOJIEKYJIBI KUCIIOPO/a, IEUCTBUS JKU3HU
JIad. onbITHI: COCTaBJISATh XMMUUYECKUE IMo3HaBaTenbHbIE:
28. Iony4yenue yYpaBHEHMSI, XapaKTEepU3yIOIINe Briagetor o0mmm npuemMom pereHus
U pacro3HaBaHUE KHCIOPoaa XUMHYECKHE CBOWCTBA 3a7a4
KUCIIOpO/ia, OOBSICHSTh KommykaTuBHbIe:
IIPUMEHEHNE aJNIOTPOIIHBIX JloroBapuparoTcst 0 COBMECTHOM
Moau(pUKAUH KHCIOpo/a, JIESITETFHOCTH TI0J] PYKOBOJICTBOM
OIMCHIBATH JIAOOPAaTOPHEIE U YauTeNs
MIPOMBIIIJICHHBIE CIIOCOOBI
MOTYYEHHUS KUCIIOpOoa .
THonyuam eo3modzrcHocms
Hay4umuCs: TPAMOTHO
o0parnaTbcs ¢ BEMIECTBAMH B
MOBCEIHEBHOM KU3HA
37. | Cepa, ee puznyekue u CtpoeHne aToma u aJIoTporus cepsl; | Hayuamcs:, PerynsituBHbIe: DopMUPYIOT OCHOBBI

XUMHAYECKUE
CBOMCTBA

CBOICTBA U IPUMEHEHUE
POMOHMYECKON CEepHI.
JdemoncTpaumu:
BsaumoneiictBue cepsl

C METaJUIaMH, BOIOPOIOM U
KHCIIOPOZIOM.

JIa0. onbIThI:

29. T'openue cepsl Ha BO3AyXE U B
KHCIOPOAE

XapaKTepHU30BaTh CTPOCHUE
MOJICKYJTBI CepHI OOBSICHSITH
3aBHUCHMOCTB CBOICTB CEpHI OT ee
nonoxkenns B [ICXD JI.N.
MenpgeneeBa, COCTaBIAThH
XUMHYECKHE YPaBHEHNS,
XapaKTEePU3YIOIINEe XUMITIECKIE
CBOHCTBA CEPBI, OOBSCHITH
MIPUMEHEHUE aJUTOTPOITHBIX
MOIU(UKAIAN CePBhI

Pasnmugator crioco6 u pe3ynsTat
IEUCTBUS

ITo3naBaTejbHbIE:

BrnaneroT obumM npreMoM pereHus
3a7a4

KommykaTtuBHble:
JloroBapuBaroTcsi 0 COBMECTHOM
JIESITETHHOCTH, TIPUXOJIS K 00IIeMy
peLIeHnI0

OKOJIOI'MYCCKOI' O
MBIIIJICHUSA




Honyuam 6o3moocnocms
HAY4UumsCsi. TPaMOTHO
00pamaThcs ¢ BEIIECTBAMH B
MMOBCEAHEBHOM KU3HU

38. | CoenuHeHus cepbl Oxcungt ceps (1V) u (VI); ux Hayuamecs:, PeryasiTuBHbIE: DopMUPYIOT HHTEPEC
MONTy4€eHue, OITMCHIBATh CBOMCTBA Y4UTHIBaIOT IPABHJIO B K KOHKPETHOMY
CBOICTBa ¥ IPUMEHEHHE COEZIMHEHUI! cephl, COCTaBIATh TUITAHUPOBAHWH U KOHTPOJIE CIIoco0a | XUMHYECKOMY
YpaBHEHHs peaKiui, peteHus JJIEMEHTY, MTOUCK
COOTBETCTBYIOIIUX «IETIOUKE» Ilo3naBaTenbHbIC: JIOTIOJTHUTENBHOU
MpeBpaleHui Hcrionp3yroT MoucK HeoOX 0JUMOii nHpopManum o HeM.
Tonyuam eosmooicnocme nHpopManuK 115l BHITIOTHEHUSI
Hay4umcs: TPOTHO3UPOBATH yueOHBIX 33/IaHUH C UCIOJIb30BaHHUEM
XUMHYECKHE CBOMCTBA BEIECTB yueOHOM JTUTPATYpBI
Ha OCHOBE MX CBOMCTB U KommykaTHBHBIE:
CTPOCHUS KoHnTponupytot neiictBue napTaepa
39. | CepHas KuCIOTa KaK CepHast KUCIIOTa KaK SJIEKTPOIUT U ee | Hayuamcs:, PeryasiTHBHbIE:
IIEKTPOJIHT H €€ CONIH COIIH, MX MPHMCHEHHE B HAPOJHOM OIMMCHIBATh CBOICTBA CEPHOM Pagnnqa}oT crocod u pe3ynbTaT
XO03scTBE. KHUCIIOTBI, B XOZI¢ POBEIICHUS JeUCTBUSA
JeMoHcTpanum: 71a00paTOPHBIX OIBITOB , Ilo3HaBaTenbHbIE:
OO0pa3upl MPUPOTHBIX MPOBOJUTH KaYECTBEHHYIO Brazgeror 00mmM nprueMoM pereHust
coenHeH cepbl. OOpa3Lbl peakuuio Ha cynb(aT - HOH 3a/1a4
BaXXHEHIIMX U1l HAPOIHOTO Ionyuam 603mooicHocmb KommykaTnBHBIC:
x03s1iicTBa CyIb(aToB. Hayuumucs: XapakTepu30BaTh JloroBapuBaroTcsi 0 COBMECTHOM
JIad. onbITHI: 0coObIe CBOMCTBA JESITETPHOCTM, IIPUXOMAT K 001IIeMy
30. CBoiicTBa pa30aBICHHONH CEPHOIt KOHIIGHTPHUPOBAHHOM CEpHOIt pernIeHuto
KHCITOTBI KHCIIOTHI
40. | CepHas KHCIIOTa KaK CepHast KHCIIOTa KaK OKUCIIUTEINb. Hayuamcsa :cocTaBisiTh PerynsituBHbIe: HcneiThIBatoT
OKHUCIIATEND. IIpomsBoncTBO cepHoOit KUCTIOTH U ee | ypaBHeHus1 OBP ¢ yuactuem [InanupyroT cBOM NEUCTBUS B YyBCTBO T'OPJIOCTH 32
I IIPUMECHEHHE CEpPHOM KHCIIOTHI, ONHCHIBATh COOTBETCTBHH C ITOCTABICHHOMN POCCHICKYIO HAyKy
OJIyHdCHHUC H . 005acTé MPUMEHEHHS CEPHOU 3aJadell ¥ yCIIOBHUSMH €€ pean3aiin
NPUMEHEHNUC CEPHOU KHCIIOTBI Io3naBaTeJbHbIE:
KHMCJIOTBI Ionyuam 6o3modicHocmb Brnaneror o6umM nprueMom pereHus
HAYYUumbCs.: TPUBOTUTH 3agad
MIPUMEPHI YpaBHEHUH peakLni, KommykaTtuBHble:
JIeXKAIX B OCHOBE KonTonupyrot aeiicTBus napTaepa
MPON3BOJICTBA CEPHON KHCIIOTHI
41. | IlpakTHYecKasi Pemenne sxciepuMeHTanbHbIX 3a1a9 | Hayuamcs: odpamarbes ¢ PerynsituBHbie: YMeroT yrnpasisTh

10 TEMC «Hoarpyr[r[a KHCJIIOpOoaa»

1a00paTOpHBIM 000PYIOBaHUEM

OCYIIICCTBJ'I?HOT IIOIIAr OBBIN

CBOCH




padora Ne5 W HarpeBaTeJIbHBIMU IIPHOOPAaMH | KOHTPOIIb 110 PE3YIbTATY [I03HABATEIbHON
Permrenme B COOTBETCTBHH C TpaBUIIaMU JIESITETbHOCTBIO
TEXHUKH 0€3011aCHOCTH, Ilo3naBaTenbHbIC:
OKCHECPUMCHTATIBHBIX OIUCBIBATh XUMHUUECKHN CTposT peueBoe BbICKa3bIBaHUE B
3a/1a4 110 TCMC 9KCIIEPUMEHT C IIOMOIIBIO SI3bIKA | YCTHOW M MMCbMEHHOH (hopme
<<H0)1rpynna XUMUH, [eJ1aTh BBIBOJIBI 110
KHCIIOPOIa» pe3yabpTaTaM 3KCIeprUMeHTa. KommykaTuBHbIe:
THonyuam eo3mooicnocme Y4UTBIBAIOT pa3Hble MHEHUS U
HAy4umsCs. 0CO3HABaTh CTpeMsTCs K KOOpJIMHAIUU
HEO00X0IMMOCTb COOJFOJICHHUS Pa3INYHBIX TO3UINH B
npaBuia b u OT i coxpaHeHHUs | COTpYIHUYECTBE
CBOETO 37I0pPOBBS U
OKPYKaIOIINX
42. | A30T 1 ero CBOMCTBa CtpoeHue aToMa U MOJIEKYJbI a30Ta; Hayuamcs:, PeryisTuBHbIC: DopMUPYIOT HHTEPEC
CBOMCTBaA a30Ta KaK MPOCTOTO XapaKTepU30BaTh CTPOCHHE [[naHupyIOT CBOM AEHCTBUS B CBA3H C | K KOHKPETHOMY
BEILECTBA aToMa M MOJIEKYJIBI a30Ta, MOCTaBJIEHHOM 3a/la4yell U YCIOBHSMHU | XUMHYECKOMY
OOBSICHATH 3aBUCUMOCTb CBOWCTB | €€ PELICHUS JJIEMEHTY
a30Ta OT ero MOJIOKEHHUS B ITo3HaBaTebHBIE:
I[ICXD5 I.U. Menneneena, CraBst u GopMyIUPYIOT LIENU 1
COCTaBJISITh XUMHUYECKHE po0IeMBl ypoKa
yYpaBHEHHMS, XapaKTepPH3YIOLIUe KomMmykaTnBHBIC:
XMMUYECKHE CBOMCTBA a30Ta AJIEKBaTHO HUCIIONB3YIOT PEUCBbBIC
Ionyuam 603mooicHoCMb cpenctsa s 3G PEeKTHBHOTO
HAy4umsCs. TPaMOTHO pelIeHst KOMMYHHKATUBHBIX 3aa4
o0parnaTbcs C BEIIeCTBAaMH B
MOBCEIHEBHON XKU3HH
43. | AMMHAK 1 €ro AMMUax, cTpoeHre, CBOCTBa, Hayuamca: onuceiBaTh CBOMCTBa | PeryjisiTUBHBIE:
coequnenus. Comu noydeHue u npuMmeHenue. Conu aMMHMaKa B XOJI€ ITPOBEICHUS [TnanupyrOT CBOM IEHCTBHSA B CBSI3H C
aMMOHHS, UX CBOMCTBA U 71a00paTOPHBIX OIBITOB, MIOCTaBJICHHOW 3aJja4uell U yCIOBUSIMU
aMMOHHS IIPUMEHEHHE. MPOBOJUTH Ka4ECTBEHHYIO €€ peleHus
JIad. onbITHI: peaKUMIo Ha HOH -aMMOHHUS Ilo3naBaTenbHbIE:
31. U3y4eHue CBOMCTB aMMHUaKa. THonyuam eozmodicnocmo CraBar 1 GopMyIHPYIOT eI U
32. Pacno3HaBaHue coneil aMMOHUS HAY4umvCs. NIPUBOANUTD poOIeMBbI YpOKa
MPHUMEPHI YPaBHEHHI PEeaKLuii, KommykaTtuBHble:
JIeKAIIUX B OCHOBE KonTponupyror neicTBust napTHepa
MPOMBIIIJIEHHBIX CITOCOO0B
TIOJTY4CHHS] aMMHUaKa
44. | Oxcuasl a30Ta Oxkcupet azora(ll) u (1V) Hayuamcs:, PerynsituBHbI€:

OIIMCEIBAaTh CBOMCTBA
COCZ[I/IHCHI/Iﬁ a30Ta, COCTaBJIATh

YuuTeIBaroT IIpaBuJIoO B
TJIAHUPOBAHUU U KOHTPOJIC crocoda




YpaBHEHHUS peaKLui,
COOTBETCTBYIOIIUX IIETIOUKE)
MpeBpaleHui

THonyuam eo3mooicHocmy
Hayuumbvcs: TPOrHO3UPOBATH

pelIeHAS
Ilo3naBaTenbHbIC:

Hcnonb3yroT MOUCK HEOOX OUMOit
HH(POPMAIIUH JUTS BBITIOTHCHHS
YUeOHBIX 3a/IaHUH C HCIIOJIh30BAHUEM

XMMHYECKHE CBOMCTBA BEILIECTB yueOHOM JTUTPATypBbI
Ha OCHOBE MX CBOWCTB U KommykaTnBHbI€:
CTPOEHHS KonTponupyroT nefictBue napTaepa
45. | A30THAs KUCJIOTA KaK A3OTHas KUCJIOTA KaK dJIEKTPONIUT, ee | Hayuamcs:, PerynsiTuBHbI€:
SNEKTPOJIHT, €& CBOICTBa M IPUMEHEHUE. OITMCHIBATh CBOWCTBA a30THOM Pa%HI/I'-IaIOT croco0 U pe3ynpTar
JdeMoHcTpanum: KUCJIOTBI, B XO/I€ TIPOBENICHHUS JISUCTBHUS
TIPUMCHEHHE OO0pa3iibl BKHEHIITHX J1a00pPaTOPHBIX OMBITOB ITo3HaBaTeqbHbIE:
JUISl HAPOJTHOT'O XO3sICTBA HUTPATOB. | [lonyuam 603modicHoCcb BriageroT o0mmM npremMom penieHus
JIab. onbIThI: HAYYUmbCs: COCTABISIT 3a1a4
33. CaoiicTBa «IIETTOYKWY MPEBPAIIeHUH 110 KoMMmykaTHBHBIE:
pa30aBIICHHOW a30THOW KHUCIIOTHI a3ory JloroBapuBaroTcs O COBMECTHOM
JEATENBHOCTM, IPUXOIAT K 00IeMy
pELICHUIO
46. | A30oTHAA KMCJIOTA KaK A30THast KMCIO0Ta KaK OKHCIIUTEb. Hayuamcsa :cocTaBisITh PerynsituBHbIe:
OKHUCIUTEND, 68 Hutpatsl 1 HUTpUTHI, IpobIIEMa UX ypaBuerus OBP ¢ ygactuem [InanupyroT cBOM NEUCTBYS B
COZICp)KaHHUS B C/X MPOIYKLIUH. A30THOM KUCIIOTBI, IPUMEHSTh COOTBETCTBHH C IIOCTABICHHON
HoJTyacHne A3oTHbIE yn0OpeHUs COJIM a30THON KHCIIOTHI B 3a/1aueil U yCIOBUSIMU €€ peau3alnun
JeMoHcTpanum: MPAKTUYECKOM NEATENbHOCTH, Ilo3naBaTenbHbIE:
BszaumonerictBue IIPOBOJMTEH Ka4ECTBEHHYIO Brianetot o0mmm npuemMom pereHus
KOHLIEHTPUPOBAHHOM a30THOMI peakLuIo Ha HUTPAT - HOH 3a7a4
KHCIIOTBI C MEJIBIO. Ionyuam 603mooicHocms KommykaTnBHBIC:
JIa6. onbIThHI: HAy4umuCs: XapaKTepu3oBaTh KonTonupyrot aelictBus naptaepa
34. B3zaumoneiicteue 0CcO0BIE CBOMCTBA
KOHLIEHTPUPOBAHHOMN a30THOMI KOHLEHTPUPOBAHHOM a30THOM
KHCIIOTBI C MEZIBIO KHCIIOTBI
47. CDOC(I)Op. CrpoeHne aToMa 1 aJIOTPONHS Hayuamca: PerynsiTuBHbie: DOpMHPYIOT HHTEPEC
CoeMHEHHs ¢ocdopa, coiicTa 6emoro u XapaKTepPHU30BaATh CTPOCHHE [TnarupyrOT CBOM IEWCTBHS B CBSI3HM C | K KOHKPETHOMY
KpacHoro (ocdopa, ux npuMeHEeHHE. aTtoma ¢ocdopa, OOBICHITH TIOCTAaBJICHHOH 3a/1a4ell ¥ YCIOBUSIMH | XUMHYECKOMY
ocdopa. [onsrne o OCHOBHBIE COSTUHEHUS: OKCHT 3aBHUCHMOCTH CBOMCTB (hochopa ee pemeHus AJIEMEHTY, TTOUCK
(ocdopubix docdopa (V) u opropocdopHas kuc- | ot ero nonoxenus B [ICXD JIL.U. | Ilo3naBaTeabHbie: JOTIOJTHUTENBHOM
yIOOpEeHUIX nota, pochatsr. PocdopHbIe Menneneesa, COCTaBIATh CraBst 1 GOpMyTUPYIOT IENN 1 nHpopManuu o HeM.

ynoOpeHusi.
JdeMoHcTpanum:
OO0pa3ubl MPUPOTHBIX

XUMUYECKHE YpaBHEHMSI,
XapaKTepU3YIOIINE XUMHUYECKHE
CBOICTBA a30Ta

poOJIeMBbI YpOKa
KommykaTuBHbIe:
AJIEeKBaTHO HCIIOJIB3YIOT PEYEBhIE




coeauneHu hocdopa. O6pasIs!
Ba)KHEHIIINX ST HAPOJHOTO
X03sTiCTBa (pocdaToB.

JIab. onbIThI:

35. T'openue pocdopa Ha Bo3IyXe U B
KHCIIOpOJIE.

36. PaciosnaBanue gochaton

B pe3yJIbTaTe MPOBEACHHS
71a00pATOPHBIX OIBITOB,
MPOBOJIUTH KAYE€CTBEHHYIO
peakimro Ha ¢ocdat - HoH
Tonyuam 6o3modsicHocme
HAy4umvCsl: OMICHIBATH
(husnuecKkre 1 XUMHUYECKHE
MPOIIECCHI, SIBIISFOLINAECS YaCThIO
KPYroBOpOTa BEIIECTB B MPHPOJIE

cpeactBa st 3G GHEKTHBHOTO
peleHnss KOMMYHUKATUBHBIX 33]1a4

48. | Yruepon CrtpoeHue aToMa U aJIJIOTPOITHUS Hayuamcs: xapaktepu3oBaTh PerynsiTuBHbie: DopMuUpyroT
yriepoia, CBOICTBa ero CTpOEHHE aToMa yrieposa, Paznuuatot criocob u pe3yibrar UHTEpecC K
Moau(UKaIUi U UX IPUMEHEHHE. OOBSICHATH 3aBUCUMOCTb CBOWCTB | JICHCTBHS KOHKPETHOMY
JdeMoHcTpanum: yriepoja OT ero MOJ0KEHUs B Ilo3naBaTesabHBIE: XHUMHUYECKOMY
IornomeHue yriieM pacTBOPEHHBIX I[ICX5 I.U. Menneneena, BrageroT o0muM MpueMoM pelieHus | 3JIeMEHTY, OUCK
BEIIIECTB WJIH ra3oB. BoccTaHOBIEHHE | COCTAaBIIATh XUMHUECKHE 3a1a4 JIOTIOJTHUTENbHON
Me/IM U3 €€ OKCH/IA YTIIEM. YpaBHEHHsI, XapaKTepH3YIOI1e KommykaTHBHBIE: UH(OPMALINH O HEM.
JIab. onbIThI: XUMHMYECKHE CBOMCTBA yriaepona | JloroBapuBaroTCsi O COBMECTHOM
37. T'openue yrisi B KUCIOPOJE Ionyuam 6o3moorcHoCmb JIEATENIbHOCTH 110]] PYKOBOACTBOM
HAy4umvCs. ONUCHIBATH YUUTENA
(uznueckre U XUMHYECKUE
MPOLECCHI, SBJISIOIINECS YACThIO
KpYTroBOpOTa BELIECTB B IPUPOJIE
49. | Okcuapl yrieposaa Oxcuap! yrnepoaa (1) u (1V), ux Hayuamcs:, PeryasiTuBHbIE: DOpMHUPYIOT YMEHHE
CBOIfCTBa U MPUMEHEHHUE OIMCBHIBATH CBOMCTBA OKCHJIOB Y4UTHIBAIOT MPABUIIO B UCTIOIb30BaTh 3HAHUS
yTJIepoJia, COCTaBISTh IUVITAaHUPOBAHUH M KOHTPOJIE criocoda | B OBITY
YpaBHEHUS pEaKLUi, pelieHus
COOTBETCTBYIOIINX IICMTOYKE ITo3HaBaTesbHBIE:
MIPEBPALLEHUN . IPOBOIUTH Hcnonp3yroT mouck HeoOXoauMoit
Ka4eCTBEHHYIO PEAKLIHIO 10 nHGOPMALUH JUTS BHITIOTHEHUS
pacro3HaBaHUIO YIJIEKUCIIOTO y4eOHBIX 3a/IlaHHUH C HCIOIb30BAHHEM
rasa y4eOHOM TUTPaTyphI
THonyuam eozmodicnocmo KommykaTtuBHble:
HAYy4UumsCs. TTPOrHO3UPOBATH KonTponupyroT nelictBue nmapTaepa
XMMHYECKHE CBOMCTBA BEIIECTB
Ha OCHOBE HX CBOMCTB U
CTPOCHUS
50. | YrogbpHas KUCJIOTa U VYrombHas kucnora. Cou yrombHOM Hayuamcs: PerynsiTuBnblie: DopMUPYIOT YMEHHUSA
eé COJIML KHCITOTBI: KaJIBIUT, COJa, MOTAIl, UX JlaBath onpeseieHus mousitusM | Paznngaror cocod u pe3ysibrat WCTIO30BaTh 3HAHUS
3Ha4YEHHE ¥ NPUPOJIE U KU3HU <GKECTKOCTH BOJIBD ,0NHICHIBATH JIEUCTBHS B OBITY
KecTkocTh BOJBI U . o .
YCJIOBECKaA. CBOMCTBA YrOJIbHOM KHCJIOTHI, ITo3zHaBaTeJIbHBIC:




CII0CO0EbI €8

JKecTkocTh BOIBI U CIIOCOOEI ee

COCTaBJIAATb YPABHCHHUA peaKHHﬁ,

Banetor o0mmM npuemMom peneHus

yCTpaHeHHs YCTpaHEHHUS. COOTBETCTBYIOIINX CLCTIOTKEY 3a1a4
Jemoncrpanun: TpeBpAaIIEeHNH , COCTaBIISTH KommykaTuBHbIe:
OO0pasibl MPUPOIHBIX COCTUHCHUN Ha3BaHMs COJIEH yrolbHON JloroBapuBaroTcsi 0 COBMECTHOM
yriepona. O0pasisl BOKHEHIINX YIS | KHCIIOTEHI, NESITETPHOCTM, TIPUXOAT K 00IIEeMY
HApPOITHOTO X035AHCTBAa KapOOHATOB. MPOBOJIUTH KaYECTBEHHYIO pEIICHUEO
JIab. onbIThI: peakiuio Ha KapOoHaT - HOH
38. Ilony4yeHue yroiabHOU KUCHOTEI U | [lonyuam 603modicHOCMb
u3zydenue ee cBorcts. 39. Ilepexon Hayuumuvcs: MPOrHO3UPOBATH
KapOOHATOB B THIIPOKapOOHATHI. XUMHYECKHE CBONCTBA BEIIICCTB
40. Pa3noxeHne ruapokapooHaTa Ha OCHOBE MX CBOWMCTB H
HaTpus CTPOCHU A
51. erMHHI)'I CrtpoeHue aToMa KpeMHHUS; Hayyamcs:, PeryasiTuBHbIC: DopMuUpyroT
KPUCTAJTHUECKUIN KPEMHHUH, €ro XapaKTepU30BaTh CTPOCHHE AJICKBaTHO BOCIIPUHHUMAIOT UHTEpeca K
CBOMCTBA U MPUMEHCHUE aToMa KpEeMHUs, O6’b${CH${Tb MPEATTONKCHUA U OI_IeHKy y‘{I/ITeJ'IH n KOHerTHOMy
3aBHCUMOCTH CBOMCTB KpEMHUA OJHOKJIaaCHHUKOB XI/IMI/I'—IeCKOMy
ot ero nonoxkenus B [ICXD JI.. | ITo3naBarejbHbIe: JJIEMEHTY, IIOUCK
MenieneeBa, COCTaBISTh Beioupator Hanbosnee a3pdexTuBHbIe | ITOMOIHUTEIBHOU
XUMHYECKHE YpaBHEHUS, CIOCOOBI pelIeHH s 3a1a4, uHpopmanum o Hem.
XapaKTepU3YIONINe XUMUYECKHE | KOHTPOIHMPYIOT M OL[CHUBAIOT
CBOWCTBA KPEMHHUS MIpOIIeCC M Pe3ybTaT AeSTEbHOCTH
THonyuam eo3modzrcHocms KommykaTuBHbIe:
Hay4umucs: TPaMOTHO JloroBapuBaroTCs O pacnpeneieHun
o0parIaTbcs C BEIIeCTBAMH B (yHKIMH ¥ polieit B COBMECTHOM
TTOBCEAHEBHOM KU3HH JIESITETbHOCTU
52. | CoenuHeHUs KPEMHHS Oxcun xpemuus (1V), ero npupogusie | Hayuamcs:, PeryasiTuBHbIE:
pazHoBugHOCTH. CHIIMKATHL. OIMMCHIBAThH CBOIMCTBA OKCHIA YUHUTHIBAIOT MIPABIIO B
3HadyeHNE COCTUHEHN KPEMHUS B KPEMHHS, COCTaBIIATh YPaBHEHNS | TUIAHUPOBAHWHU M KOHTPOJIE crrocoda
’KMBOM U HEXXUBOW IIPUPOJIE. peaKuyii, COOTBETCTBYIOIINX pelieHus
JdemoncTpauuu: «IIETIOUKE)» MPEBPALLEHU . IMo3naBaTe/ibHBIE:
OO0pa3IIsl IPUPOAHBIX COSTUHEHUH MIPOBOJHTH KaYECTBEHHYIO Hcnonp3yroT mouck HeoOXoauMoit
KPEMHHSL. PeaKIIo Ha CHIINKAT - MOH WHPOPMALINH [T BEITIOTHEHHS
JIa6. onbIThHI: Honyyam eo3modcHocms y4eOHBIX 33/1aHUI C HCIOIh30BAHNEM
41. IlomygeHre KpEMHEBOU KACIOTHI Hay4umucs: NPOrHO3UPOBATH y4eOHOM TUTPaTyphI
U U3YYEHHUE €€ CBOICTB XUMHMYECKHE CBOMCTBA BEIECTB KommykaTtuBHble:
Ha OCHOBE MX CBOMCTB U YUuTBIBAIOT pa3HbIE MHEHUS U
CTpOCHUS CTpeMSTCS K KOOPIMHAIINN
Pa3IIYHBIX TTO3HITU B
COTPYIHUYECTBE
53. | Cunmukartaasg TlonsaTre o cmIMKaTHOM Hayuamcsa: npakTuyeckoMy PerynsitTuBnblie: DopMUpyIOT




[IPOMBIIIIEHHOCTD NpOMBINIIEHHOCTU. CTEKII0, IEMEHT, MIPUMEHEHHUIO COEeANHEHUN Paznuyaror crocod u pe3yibrat MIOHUMaHHe
KepaMHuKa. KpEeMHUS JiercTBus 0COOEHHOCTEH JKU3HH
JdemoncTpauuu: THonyuam 6o3moocnocms IHo3naBarenbHbIE: U TPY/a B YCIOBUSIX
OOpa3upl cTeKa, KepaMUKH, IEMEHTa | HAYyYumbsCs. TPOrHO3UPOBATH Brazeror o01mmM npreMoM pelteHis | HHbOpMaTU3aluu
XUMHMYECKHE CBOMCTBA BEILIECTB 3a1a4 obmecTBa
Ha OCHOBE MX CBOICTB U KommykaTuBHbIe:
CTpOEHUS JloroBapuBaroTCsi O COBMECTHOM
JIESITEBHOCTH MO/ PYKOBOACTBOM
yUuTens
54. | IpakTuyeckas [Nonyuenwne, cobupanue u Hayuamcs: obpamarecs ¢ PeryasiTuBHbIE: OBnaneHue
paGora Ne6 pacro3HaBaHue nabopatopHbiM 00opyaoBanueM | OCyIIECTBISIOT MOIIATOBBIH HaBBIKAMU IS
I rasoB W HarpeBaTelbHBIMU PHOOPAMH | KOHTPOJIb 11O PE3YIILTATY IIPAKTUYECKON
OﬂyquHe, B COOTBETCTBUM C IpaBUIaMU JACATCIBbHOCTH
cobupanue u TEXHUKH 0€30MacHOCTH, Ilo3HaBaTeJbHbBIE:
pacCrio3HaBaHUEC ra30B ONUCHIBATH XUMHUYECKUI CTposT peueBoe BbICKa3bIBaHUE B
HKCTIEPUMEHT C TIOMOIIIBIO sSI3bIKa | YCTHOW M MMChbMEHHOH (opme
XMMUH, J€NaTh BHIBOABI MO KommykaTuBHbIe:
pe3ysibTaTaM KCIIEPUMEHTA. VY4UTHIBAIOT pa3HbIC MHEHUS U
Ionyuam 6o3moorcHocmb CTpEeMSTCS K KOOPAUHALUU
HAy4umsCcs. OCO3HABaTh pa3UYHBIX NO3ULKH B
HEOOXOIUMOCTE COOJTFOIEHUS COTPYIHUYECTBE
npaBuwi b u OT st coxpaneHus
CBOETO 3/I0POBbsI U
OKPY’KarOIINX
55. | O0o061IeHue mo teme Hayuamca: 0600math 3HaHuA 1 | PeryisiTuBHbIE: Beipaxaror
«HeMeTamsy IPENCTaBIATh UX cXeM, Tabmu, | BHocAT HeoOXOomMMBIE KOPPEKTUBEI B | aJEKBATHOE
Npe3eHTanni JIEWCTBHE TTOCTIE €TO 3aBEPIICHNS HA | IOHWMaHHE IPUINH
OCHOBE €T0 y4eTa CICIaHHbIX ycriexa 1 Heyclexa
oIMooK yaeOHOI
ITo3HaBaTesbHBIE: JIEATENbHOCTH
CtpoAT peueBoe BHICKAa3bIBAHNE B
YCTHOM U THCBMEHHOH (popme
KommykaTtuBHble:
Koppektupyrot neiictBust napTHepa
56. | Konrpoabnas KoHTpons npeaMeTHsIX 1 Hayuamcsa: npuMeHsTH PeryasiTuBHBIE: OCYIIECTBISIOT IIpossnsror
pa6ora Ne3 1o Teme METaIpeIMETHBIX yIeOHBIX JEHCTBUI | MONyYCHHBIC 3HAHUS U TIOIIATOBBII M UTOTOBBIN KOHTPOJIb OTBETCTBEHHOCTH 32
o Teme «Hemeranasn c(OpMHUPOBAHHBIE YMEHHUS /IS O PE3YNbTaTy pe3yabTaThI

«HemeTamie»

peuicHus y‘Ie6HLIX 3aga4

IHo3naBarenbHbIe:
CTPOSIT PEYEBOE BBHICKA3bIBAHHE B
YCTHOM W MNCBMEHHOU (hopMe




KoMMyKkaTHBHBIE: YIUTHIBAIOT
pa3Hble MHEHHUS U CTPEMSTHCS K
KOOpJMHAIINH Pa3IUYHbIX O3UIIUN B
COTPKYIHUYECTBE

Tema 5. O0001eHMe 3HAHUI 110 XUMMHU 32 KYPC OCHOBHOI 1K0JIbL. [loaroroska k urorosoii arrecranuu ('HA) (104.)
57. | Ilepuomuueckuit [eproauyeckuii 3aK0H H Hayuamca: 0600maTh PeryasiTuBHbIE: [MposBistoT
39KOH H [epuoauueckas cucrema UH(DOPMAIIHIO TI0 TEME B BUIIC [InaHupyIOT CBOM JCHCTBUSA B OTBETCTBEHHOCTh 32
XUMHYECKHX 3JIEMCHTOB CXEM, BBIMONHSITH TECTOBBIC COOTBETCTBHH C TIOCTABICHHON pe3yabTar
[Tepnognueckas y y
. Y. Menneneesa. ®usnueckuit 3aaHus 3aJa4ueil U YCIOBUSIMU €€ peau3aiiu
cucrema CMBICI TIOPSIIKOBOTO HOMEPA Io3HABATENbHBIE: CTABST
. Y. Menneneesa B 3JIeMEHTa, HOMEPOB TIEPUO/IA U 1 QOPMYIIUPYFOT LIEIH U IIPOOIEMBI
CBeTe TeOpI/H/I TpYNIIBL. YpoOKa; OCO3HAaHHO U ITPOU3BOJIBHO
CTpOGHI/Iﬂ aToMa CTPOAT B YCTHOU U TUCbMEHHOU
hopme
KoMMyHHKATHBHBIE:
Biagenue MoHOJIOrHYecKoOn 1
JIMajioruueckoi hopmamMu pedu
58. 3aKOHOMepHOCTI/I 3aKOHOMEPHOCTH Hayuamcsa :0600math PerynsiTuBHbIC:
H3MEHEHNs CBONCTB M3MCHEHHS CBOICTB DJIEMEHTOB U X | MH(OPMALHIO 110 TeMe B BHAE Pasznuuaror crioco6 u pe3ynpTat
COEJMHEHUH B IEPHOJAX U IPYyNNax B | CX€M, BBIIOIHATH TECTOBYIO JeHCTBUS
9JICMCHTOB U UX o
N CBETE MPEJCTaBICHUH O CTPOCHUH padory, IMo3HaBaTeabHBIE:
COCANHCHNH B aTOMOB JIEMEHTOB. 3HAYCHHE Brageror o0UMM MPHEMOM PENIEHHUs
IepuoJax u rpymiax IIepunoguueckoro 3akoHa 3a71a4
B CBETe KommyxkaTuBHbIe:
IIPEACTABICHHIT O JloroBapuBaroTcsi 0 COBMECTHOM
JEATENbHOCTH MO PYKOBOJICTBOM
CTPOCHHU aTOMOB
YUHUTEIS
9JIEMEHTOB. 3HaYCHUE
HCpI/IOI[I/I‘-ICCKOFO
3aKOHa
59. | Buibl XUMUYECKHAX Bubl XuMUYECKUX CBA3EH U TUIIBI Hayuamca: 0600mats PerynsituBHbie:
CBSI3€l M THIIEI KPHCTAIUTHIECKX PEIIETOK. MH(POPMALIUIO TIO TEME B BUIIE PaEqua}oT CrIoco0 u pe3ynbTaT
B — B3auMocBsI3b CTPOCHHS M CBOWCTB TaOJIMLIBI, BEIONHATH TECTOBYIO | IEHCTBHS
puc e BEILIECTB paboty IMo3naBaTesbHBIE:
PCIICTOK. BrasieroT o0IMM IPHEMOM PelieHuUs
B3anmocss3b 3amadq
CTPOCHHUA U KOMMyKaTl/lBHLIe:
CBOICTB BEIIECTB KonTtponupyror aeicTBus napHepa
60. Knaccn(byucaung Knaccudukarms XuMradecKmx Hayuamcsa: o60o6mats PerynsitTuBnblie:




XUMHUYECKUX PEaKINil
10 Pa3JIMYHbIM

peaKuuii o pa3IMYHBIM TpU3HAKAM
(umcio ¥ cocTaB pearupyromux 1
00pa3yIomuXxcs BEIECTB; HAINIUE

I/IH(I)OpMaHI/IIO 10 TCMEC B BUJC
CXEM, BBIIIOJIHATH TCCTOBBIC
3aJaHus

Pasmuyatot criocob u pe3yasTat
neicTBHS
ITo3naBaTenbLHbBIE:

TpU3HAKAM. rpaHMIBl pa3zaena ¢as; Banetor o0mmM npueMoM peneHus
Teru1oBoi 3ddeKT; n3MeHeHue 3a1a4
CTENeHEeH OKHUCIIEHHs] aTOMOB, KommykaTnBHbI€:
UCTIOJIb30BaHKE KaTaIu3aTopa; JloroBapuBaroTCsi O COBMECTHOM
HarpaBJieHUE POTEKaHus). JIESITEBHOCTH MO/ PYKOBOACTBOM
YUUTENS
61. CKOpOCTB CKOpOoCTh XMMUUECKUX PEaKIHi U Hayuamcsa: 0600matpb PerynsiTuBHbie: Nmerot nenoctHoe
XUMHYECKHX PeaKIuii (axTopsl, BIUSIOUINE HA Hee nH(popMaIuio 1o Teme B B Paéﬂl/l‘{a}OT croco0 U pe3ynbTar MHUPOBO33pEHHE,
CX€EM, BBITIOIHATH TECTOBYIO JCHUCTBUS COOTBETCTBYIOILIIEE
paboty Ilo3naBaTeJbHbIE: COBPEMEHHOMY
BrageroT o0mmM MpueMoM pelieHus | ypOBHIO pa3BUTHS
3a1a4 HaYKH
KommykaTHBHBIE:
KonTponupyroT neiicTBus naptHepa
62. | Knaccuduxarms IIpocTeie U ClOXKHBIE BELIECTBA. Hayuamca: o60bmatp [IposBisitoT
HEOPraHUYECKHX Mertaiibl 1 HEMETalIbl , COCTaB, HH(POPMALHIO IO TEME B BUIIE J0OpOXKeTaTeTbHOCTD
Knaccudukanys CX€M, BBINIOIHATH TECTOBYIO ,OT3BIBUUBOCTD, KaK
BEILCCTB paboty MTOHUMaHHE TYBCTB
JPYTUXJIIOAEN U
63. | CaoiicTBa OO1Me XMMUYECKHe CBOMCTBa Hayuamca: 06001maThb PerynsituBHbIe: COTIEpEKMBAHHIE UM
HEOPTraHUIECKUX OKCHJIOB M TUIIPOKCHIOB (OCHOBaHMH, | MH(OpMAIHIO [0 TeMe B BU/IE Pasznuuaror crioco0 u pe3ynpTat
KUCTIOT, aM(OTEePHBIX THIPOKCHIOB), | CXeM, BHIIIOIHATH TECTOBYIO JEUCTBUSA
BCLICCTB comu B cBete TO/] paboty Ilo3naBaTenbHbIE:
Brnaneror obumM nprueMom pereHust
3agad
KommykaTnBHbBIE:
KonTponupyror neicTBust napTHepa
64. | 'eHeTnyeckue I'eneTnueckue psapl MeTama, Hayuamca: 0600mats PeryasiTuBHbIE:
PSUIBI METaIlIa, HEeMeTaJula ¥ IePEX0IHOr0 MeTajia uH(pOpMALHIO IO TEME B BUJIE PaEJII/I‘IaIOT Croco0 1 pe3yabpTaT
CX€M, BBITIOIHATH TECTOBYIO JIEUCTBHSA
HEMCTAJllIa U
paboty IMo3HaBaTeabHbIE:
nepexXoaHOro MeTajlia Bnazielor o61IUM IIPUEMOM PELIEHHUS
3agad
KommykaTuBHbIe:
Kontponupyror aeiicTBus napTHepa
65. | Tpenunr- TpeHUHr-TeCTUPOBaHUE IO PeryasituBHbBIC: Beipaxaror
BapuaHTam [ 1A mponuisix et u Pazmiuarot criocob u pe3yabTaTt aZIeKBaTHOE
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Bapuantam ['MA
MIPOLIBIX JIET U
JIEMOBEPCUU

JIEMOBEPCHH

JiercTBUs
Ilo3naBaTenbHbIC:
Banetor o0mmM npuemMoM peneHus
3a1a4
KommykaTuBHbIe:
Kontponupyror aeiictBus napTHepa

66.

KounTpoibHas
padota Ned
Pemrenne I'MA

TectupoBaHue N0 BapuaHTaM
I'MMA nemoBepcuu

Hayuamcsa: npumeHsTh
MONTy4YEHHbIC 3HAHUSA U
c(hOpMHUPOBaHHBIC YMEHHUS JIS
peleHNs YUeOHBIX 3a1a4

PerynsiTuBHBIE: OCYIIECTBISIOT
MOIIATOBBIN W UTOTOBBIM KOHTPOJIb
0 Pe3yNbTaTy

ITo3naBaTeabHbBIE:

CTPOSIT PEYEBOE BHICKA3bIBAHHE B
YCTHOI U TIMCBMEHHOH (hopme
KommykaTuBHbBIE:

DopMynUPYIOT COOCTBEHHOE MHEHHE
1 TIO3ULIHAIO

MOHUMAaHHE TPHYHH
ycrexa M Heycrexa
yaeOHOI
JIESATENLHOCTH
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