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I. HIOACHUMTEJIbBHASA 3AIIMCKA
K aJanTHPOBaHHOIi padoyeii nporpamme no xumuu B 9 kinacce ’OY COLI ¢.Cko/ik0BO

Pabovas mporpamma 1o XMMuM cocTaBiieHa i 9 Kacca, B KOTOPOM Hapsy C HOPMOTUITMYHBIMU JE€TbMH, 00ydaeTcs peOEHOK ¢ OrpaHuYeHHBIMHU
BO3MOXHOCTAMU 3710poBbs (3I1P). [I1st Hero xapakTepHsl 0coOble 00pa3oBaTebHbIE MOTPEOHOCTH, Clieln (UK KOTOPHIX YUUTBHIBAECTCS MIPHU ONPEEIEHUU
BUJIOB JICATENBHOCTH. [lTaHMpyemMbIe pe3ylibTaThl OCBOCHHUS Kypca XUMHUHU B 9 Kitacce U 00bEM CoJiepyKaHusl, 00sI3aTeIbHBIN IS OCBOSHHSI 00yJarOIIUMCS C
3I1P B TekcTe paboyeil mporpaMMbl U IPUIIOKEHUSIX 8bloeneHbl Kypcugom. OCcTaabHON MaTepral peOEHOK 0CBauBaeT 0030pHO, a BpeMsi, OTBEJAEHHOE Ha €ro
3aKpeIJICHUE UCIIONb3YeTCs 711 OTPAOOTKU 0a30BBIX YMEHHM, TeKyIllee TOBTOPEHKE U MPOTEIeBTUKY. TakuM 00pazomM, 1aHHas paboyasi mporpamma siBisieTcs
aJanTUPOBAHHOM.

Caeenus 0 pe6éHKe, €ro aKTyajJbHOe COCTOsIHUE, TPO0OJIeMbL.

3azepkKa pa3BUTHsI TJaHHOTO peOEHKAa — CIIEACTBHE NEPEHECEHHBIX B PAaHHEM JIETCTBE 3a00JIeBaHUH, BIMAIOIINX HA pa3BUTHE MO3roBbIX GyHKIuil. HecmMoTps
Ha TO, YTO MEPBUYHO MHTEIJIEKT H HApyIIeH, peOEHOK B CHITY CBOCH MCTOLIAEMOCTH, PACCESTHHOCTU KpaiHe HEeMPOIyKTUBEH B MPOIiecce MIKOJ bHBIX 3aHATHI. B
oOyueHuu peOEHOK UCTIBITHIBAET OOJIbIINE TPYIHOCTH, OTJIMYAETCS MACCUBHOCTbHIO, O€31eSITENIbHOCThIO, O€3bIHUIIMATUBHOCTHIO0. CO B3pOCIIBIMH BEKJIMBA,
a/IeKBaTHO YYUTaBaeT CUTYyalMIo. be3 pykoBosiiero Bo3IeiicTBIS HEOpraHU30BaHHa, HelleJeHalNpaBlieHHa, OecriomonHa. [ maBHas mpobiiema B IKOJIe —
TpyaHocTH B 0OyueHuU. OHa BO3HHMKAET B CBSI3U CO CHIKEHHOM MOTHBAIMEH TOCTHKEHUS, OTCYTCTBHEM MHTEpeca K MpeAaraéMbIM 3aJaHUsIM, HEyMEHUEM U
HeKeJlaHuEeM MPeo0JIeBaTh BOSHUKAIOIIHNE MTPHU UX BBIOJHEHUU TPYIHOCTU. B COCTOSIHMY MOBBIIIEHHOTO YTOMIIEHHUSI OTBETHI peOEHKA CTAHOBATCS
He00TyMaHHBIMH, HeJlenbIMU. V3-3a 60S3HH OTBETUTHh HEBEPHO ydalllasicsi BOOOIE OTKA3bIBAETCSI OTBEUATh, TOBOPS «HEM 3HAIOM, «HE MOTY».

IToapocTok oOy4aercst B Hamiel mkosie ¢ 1 kmacca. 3aHMMaeTcs Ha TPOMKH, OUYeHb PeIKo — 4eTBEPKU. Peub pa3BuTa, HO BHUMaHUE HEyCTOWUnMBOE. UnTaer
MEJIEHHO, HO YTe€HUE 0co3HaHHOe. Ha HOByI0 HHpOpMAIUIO Ha YpOKax pearupyeT MmojJoxuTenbHo. Hukoraa He 3a1aét BOMPOCH 10 COACPKAHHUIO MaTepralia u
IO BBITIOJIHEHUIO 33a/]aHuil. 3HAHUS 110 TPeMETaM yI0BIeTBOpUTENbHbIe. Ha ypokax BBIONHSET 3aaHUs OY€Hb MEJIEHHO, JIOMYCKaeT MHOTO OIIMOOK, HE
CHOCOOHA CaMOCTOSTEIBHO BBIMOIHSTD 3a/IaHUs K MaTepuanaMm yueOHuka. MosKeT BBIOHUTH 3aJJaHUE C MMOMOIIBIO YYUTENs, IOl AMKTOBKY, HO 3a4acTyIO BCE
paBHO ¢ omuOKkaMu. B yueOHOM AedaTeIbHOCTH MPOSBISET CTapaTeIbHOCTh, HO HA YPOKaX MacCUBHA, OBICTPO YTOMIISIETCS, PEAKO AOJIENIBIBAET HAYATOE JI0
KOHIIA.

I/IHCI)OpMaI_[I/IIO, HAYHIYRO OT YUUTCIIA, YHCHUIA BOCIIPUHUMACT 3aMCIVICHHO U TaK KE eé nepepa6aTLIBaeT, a JJIA TIOJIHOT'O BOCIIPUATHUSA OHA HYXKXIACTCA B
HarIsIHO-TEeMaTHUECKOM OIope U B Hpeneanoﬁ paBBépHYTOCTI/I HHCTp}U(L[HfI. ClI0BECHO-I0THYECKOE MBIIIJICHUE HEIO0Pa3BUTO, [TIOBTOMY pe6éHOK J0JIr'O HE
MOKET OCBOUTH CBépHyTBIC MBICJIUTCIIBHBIC OIICpAllUN.

V yuarnelicss HapylIeH MO3TalHbI KOHTPOJIb HaJl BBIIOJIHAEMOH /1€ TEIbHOCTIO, OHA YaCTO HE 3aMEeUaeT HECOOTBETCTBUS CBOEH pabOTHI MPEAsIo KEHHOMY
o0pa3ily, He BCerJa HaXOUT JIOMYILEHHbIE OMIMOKH, a)Ke MOCIe MPOChObl YUUTENsI IPOBEPUTDH BHIIOIHEHHYIO paboTy. OHa O4YeHb PEIKO MOXKET aJIeKBATHO
OLIGHUTH CBOIO pabOTy M MPAaBHIHLHO MOTUBUPOBATh CBOIO OTMETKY.



Jlaxxe ecnu 3a1a4a «IpUHATa» peOEHKOM, TO BOSHUKAIOT TPYJHOCTHU IIPU €€ PELLIEHUH, TaK KaK HE aHAIM3UPYIOTCS €€ YCIIOBUS B LI€JIOM, HE HaMEYaroTCst
BO3MOJKHBIE IIYTH PELICHHS, IOTYYEHHBIC PE3YJIbTAaThl HE KOHTPOJIUPYIOTCS, & JOMYIICHHbIE OINOKH HE UCTIPABIISIOTCSI.

C nepBoro B3risiga Kaxercs, 4To y ped€Hka HabIoqaeTcs HHTEPEC K BBIIOJIHAEMOM paboTe, BMECTE € TEM, IIPH CTOJIKHOBEHUHU C TPYIHOCTSIMHU, HAPYILLIAeTCs
L[EJICHAIIPaBJICHHOCH AEATEIbHOCTH, CHUYKAETCSl aKTUBHOCTD, JEUCTBHSI CTAHOBSITCSI HEPEIIUTEIbHBIMU. B OOJBIINHCTBE ClTy4yaeB BHEUIHSS CTUMYJIALIUS U
CO3JaHME CUTYalluH yCIeXa yIydlIatoT IPOAYKTUBHOCTh PaOOThI. Pe3ynbTaThl 1€ATE€IbHOCTH BO MHOI'OM 3aBUCAT OT TOT0, HACKOJIBKO YUUTENIb TOMOYKET
peOEHKY MOOMIIM30Bab CBOW YCHIINS, HAUTH HOBBIE CTUMYJIBI ISl paOOTHI.

=

6.

Heau u 3anaum kypca xumun B 9 Kiiacce:

Gopmuposanue y ydamuxcs XAMAYECKONU KapTUHBI MUPa KaK OPTaHMYECKON YaCTH €T0 IEJIOCTHON €CTECTBEHHOHAYYHON KapTHHBI;

pazeumue IO3HABATEILHBIX HHTEPECOB, MHTEJUIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH yJalIuxcs B MPOIIECCe U3YUEHUS UMH XUMHYECKOW HAYKU 1
€€ BKJIaJla B COBPEMEHHBII HAYYHO-TEXHUYECKUN ITPOTPECC;

G opmuposanue BAXHEHIIINX JJOTHIECKUX OTEepaIliii MBIIIICHUS (aHAIu3, CHHTE3, 0000IIeHIE, KOHKPETH3aIlHs, CPABHEHHE U JIP.) B MPOIIECCE 1103 HAHMS
CHUCTEMbI BXKHEUIIINX MOHSITUH, 3aKOHOB U TEOPUH O COCTaBE, CTPOEHUHU U CBOMCTBAX XMMUUYECKUX BEILECTB;

gocnumaHue yoex IEeHHOCTH B TOM, YTO IPUMEHEHHUE MOJTYYCHHbIX 3HAHUHM U YMEHUHN N0 XUMUH SIBJISIETCS 00bEKTHBHON HEOOXOAUMOCTBIO JJIs
0e30macHO# pabOTHI C BEIIECTBAMH M MaTepHaliaMy B ObITY U Ha TIPOU3BOJICTBE;

npoexmuposarue N peanuzayus BbIMTYCKHUKaAMH OCHOBHOMW HIKOJIBI TMYHOM 00pa30BaTeabHONU TPAEKTOPHUU: BEIOOP Mpoduiis oOyueHus B cTapiieit
ITKOJIE YUIA TPO(ECCHOHATBHOTO 00pa30BaATEIHFHOTO YUPEIKICHUS

081a0enue KIIIOYEBBIMU KOMITETEHIUAMU (yueOHO-T103HaBATEIbHBIMU, HHPOPMAIIHOHHBIMU, IEHHOCTHO-CMbICIIOBBIMU, KOMMYHUKATUBHBIMH )

B unkito3uBHOM Kitacce, rae yuutcs pedénok ¢ 3P mpu u3ydyenun yueGHOTo Kypca XMMHUH CTaBSITCA T€ e yueOHO-BOCIUTATEIbHbIE 1IeNU U 3a1a4u. OTHaKO
O0COOCHHOCTH ICUXUYECKOT0 Pa3BUTHUS YUAIIErocs yKa3aHHOM KaTeropuu, Mpexae BCEro HeJJ0CTaToOuHasi COPMUPOBAHHOCTD MBICIIUTEIbHBIX ONIEpaLuii,
00yCcnaBIMBaIOT AOMOJHUTEIbHBIE KOPPEKIIMOHHBIE 3a/1a4H, HAIIPABJICHHbIC HA PAa3BUTHE MBICIUTEIbHON U PEYEBON JESTELHOCTH, Ha MOBBILLICHUE
M03HABATEIbHON aKTUBHOCTU PeOEHKA, Ha CO3/1aHUE YCIOBHI OCMBICICHHE BBITIONHAEMOM yueOHOM paboThl. B cBA3HM ¢ 0COOEHHOCTAMU MOBEICHUS U
JeSITeNILHOCTH STOTO MOAPOCTKA (PACTOPMOKEHHOCTh, HEOPTaHU30BAHHOCTH) HEOOXOAUM CTPOXKANIINN KOHTPOJIb 32 COOMIOICHHEM MPABUI TEXHHU KU
0€30MMacHOCTH MPH MPOBEACHUHU JTA00PATOPHBIX U MPAKTUYECKUX PabOT.

KoppeKkimoHHO — pa3BHBAKOIINE 32/1a4N:

OcHoBHoO 3afaueit 00yuenus nereit ¢ OB3 Buza sBisiercss GopMHpOBaHUE KOPPEKLIMOHHO-PA3BUBAIOLIETO TPOCTPAHCTBA Yepes:
1 )akTUBU3AIMIO TO3HABATEIbHOMN 1€ TEILHOCTH 00YYaIOIINXCS;

2)MOBBIIIEHNE YPOBHS UX YMCTBEHHOTO Pa3BUTHS;

3)HOpMaNM3aIMIo UX YUeOHOH e TeNbHOCTH;

4)KOpPEKIUIO HEJOCTATKOB SMOIIMOHAIBHO-TMYHOCTHOTO U COL[MAIBHOTO Pa3BUTHS;

5)oxpany U yKperjieHue (U3NIeCKOro 1 HEPBHO — IICUXHYECKOTO 3/I0POBbS;

6)coLMaNbHO-TPYIOBYIO A TAIHIO.

OcHoBoji 17151 pa3padoTKH JaHHOM NPOrpaMMBbl CTAJIH:



e OCHOBHas 00pa3zoBareIbHAas MPOrpaMMa OCHOBHOTO obtiero oopazoBanus [ BOY COII ¢.CkonkoBo;

e pabouas mporpamma o xumuu s 9 knacca 'BOY COIII ¢.CkonkoBo;

e mporpamma Jyist 00meo0Opa3oBaTenbHbIX yupexacauii. ABrop: ['abpuensa O.C. [Iporpamma xypca xumun st 8-11 xkmaccoB OY. M.: Jlpoda, 2017,

[Tmanupyemble pe3yabTaThl OCBOCHUS Kypca XUMuH B 9 Kitacce U 00bEM copiepkanus, 00s3aTeNnbHbli 17151 ocBoeHus o0yqatonumcst ¢ 3[1P B Texcre paboueii
ImporpaMmal U MPUITIOKCHUAX BbIACIICHBI KYPCUBOM. B MEPCUHC MNIAHUPYCMBIX PE3YJIbTATOB KYypCU60M BBIACIICHBI TC IIO3ULIUH, KOTOPBLIC HCO6XOIII/IMO n
AOCTAaTOYHO OCBOUTH B TCKYLICM y‘I€6HOM ronay. MaTepI/IaJI, KOTOpBIfI sIBJIsIeTCsT Hanbouiee TPYAHBIM JJIA 06yqa}0merocs1, CONIPOBOKAACTCA KOMMCHTAPUAMMU.

OcranpHOM MaTepHall peOEHOK 0CBanBaeT 0030pHO, a BpeMsi, OTBEIEHHOE Ha €0 3aKPETUIEHUE UCTIONIb3YETCs 17151 OTPabOTKMU 0a30BBIX YMEHUM, TEKYIIIee
MIOBTOPEHHE U MPONEAEBTUKY. TakuM oOpa3om, JaHHas paboyasi mporpaMma sBJII€TCS alallTUPOBAHHOM.

N3yuenne kypca xuMuu B 9 Ki1acce BXOJUT B 0053aTEIBHYIO YacTh y4eOHOTO MmIaHa mKojbl. [Iporpamma paccunrana Ha 1 rog —9 kmace. O6miee yncio

yaeOHBIX yacoB B 9 kiracce - 68 (2 4 B HEJIEINIO).

YMK Bkimrouaet cieayrontue nocoowus: 'adpuensa O.C. Xumus: 9 kirace : yaeOHUK T 0011eo0pa3oBaTeNIbHBIX yupexaeHuit. — M.: Jlpoda, 2018

Ilnanupyembie pe3yJibTaThl OCBOEHHSI Kypca XUMHM B 9 Kiacce.

BbInyCKHUK HAYYHTCSH:

Bbmycmum nojtyuum 603MOHCHOCHb HAYUUMBCA?

OcHOBHbIE MOHATHSI XUMHH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeACTABJIECHUIT)

* onucvieamsb  CEOUCMEA JICUOKUX, 8vlo0enss  Ux
CcyujecmeeHHble NPUSHAKU,

* Xapakxmepuzoeamv eewjecmea Nno CcOCMagy, CMpOeHUio U CEOUCMEaM, YCTaHABIUBAThH
IIPUYMHHO-CIICACTBEHHBIE CBA3M MEXKIY JaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

* PaCKpbIBATh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATUN «aTOM», «MOJIEKYJa», «XUMHYECKHU
JJIEMEHTY, «IIPOCTOE BELIECTBO», «CII0KHOE BELICCTBOY, «BAJICHTHOCTH), UCIIOJIb3Ys 3HAKOBYIO
CUCTEMY XUMHUH,

* U3006padicamv CoOCmag NPOCMetux 8ewecms ¢ NOMOUWbIO XUMUYECKUX YOpMYI U CYIHOCTb
XUMUYECKUX PEAKIUN ¢ TOMOIIBI0 XUMUYECKUX YPABHEHUN;

* GLIYUCTAMb  OMHOCUMENLHYIO MONEKVAAPHYIO U  MOJAPHYIO MACCbl  6ewecms, a TaKKe
MAacCCOBYIO JIOJI0 XMMHYECKOTO DJIEMEHTAa B COCAUHEHUSAX JUI OLEHKH MX IMPAKTUYECKOHN
3HAa4UMOCTH;

* CPABHUBAMb NO COCMABY OKCUObL, OCHOBAHUS, KUCIOMbL, COU,

* KJTacCU(UIIUPOBATH OKCUIbI U OCHOBAHHUS MO CBOMCTBAM, KUCJIOTHI M COJIU TI0 COCTABY;

® onucweledms cocmae, ceolicmea U 3HAYeHue (6 npupode u npaxmu%cxod oesimesibHOCmu

meépovlx, 2A3000pA3HLIX  BeUyecms,

s 2pamomno  obpawjamvcs ¢
NOBCEOHEBHOI IHCUZHU,

* 0CO3HABAMb  HE0OXOOUMOCb  COONMOOCHUS.  NPABUIL
9KOJI02UHEeCKU 0e30nacH020 No8eOeHUsl 8 OKpYjicaloujell
npupooHoll cpeoe;

* NOHUMAMb CMbICA U HeoOX00UMOCMb COONI0OEeHUs
NPeOnuUCanull, NpeorazaemMvlx 68 UHCMPYKYUSAX No
UCNONB308AHUIO IEKAPCME, CPeOCme ObIMOBOU XUuMuu u
op.;

* UCNONIL306AMb npuoopeméntbvie KIloyesbie
KOMNemeHmHoCmu npu BLINOAHEHUU
uccne008amenbCKux npoeKkmos no U3VHeHuio CoLcms,
Ccnoco608 Noy4enus: U pacno3Ha8aHus Geuecms,

* pazeueamv  KOMMYHUKAMUBHYIO — KOMNEMeHmMHOCMb,
UCNONB3YSL  Ccpeocmeéa  YCMHOU U NUCbMEHHOU
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yenoseKka) npoCmuvlx eujecms — KUCI0pood U 6000pood;

* TaBaTh CPABHUTEIHLHYIO XaPaKTEPUCTUKY XUMHUYECKHUX JIEMEHTOB U BAKHEHIINX COCTUHEHUI
€CTECTBCHHBIX CEMEHCTB IIETOYHBIX METAJUIOB U TaJIOTCHOB;

* N0JIb306AMbCA 1AOOPAMOPHBLIM 000PYO0BAHUEM U XUMUYECKOU NOCYOOU;

* IPOBOOUMb HECNIONHCHbIE XUMUYECKUEe ONblmbl U HAONI00eHUs 34 USMEHEHUSAMU CBOUCME
gewecms 6 npoyecce ux Npespaujenuti;, coondams Npasuia MexHUKU 0e30nacHocmu npu
nposedeHuu HabIIOOeHUll U ONbIMOG;

* pa3auyaTh SKCIEPUMEHTATBHO KHCIOTHI M MIENOYH, TOJB3YSICh HHIUKATOPAMH, OCO3HABAThH
HEO0O0XOMMOCTH COOJIOICHUSI Mep O€30TTaCHOCTH MPU OOPAIEHUH C KUCIOTAMH H IIEJI0UYaMHU.

KOMMYHUKAYUU npu pabome ¢ mexcmamu yuyeOnuxa u
O0ONONHUMENbHOU Jaumepamypoti, CNpasoyHbIMU
mabauyamu, NPoOAGIAMb 20MOBHOCMb K VBANCEHUIO
UHOU MOYKU 3PeHUs Npu 00CYHCOeHUU pe3Vibmamos
8bINOIHEHHOU PabOmul;

* 00LEKMUBHO OYEHUBAMb UHDOPMAYUIO O Beuecmsax u
XUMUYECKUX NpOYeccax, KpUmuyecku OMHOCUMbCS K

NCeBOOHAYUHOU  UHpopmayuu,  HedoOPOCO8ecCmHOU
pekname, Kacarowjenucss UCNONb308AHUS  PA3TUYHBIX
sewecms.

Ilepuonnuecknii 3aK0H U NepuoaMYecKas cucreMa xXumuiyeckux 3j1emenToB JI. U. MenaeneeBa. CTpoeHne BeliecTBa.

* KITaCCH(UIIMPOBATh XUMHUUECKHE AIEMEHTHl Ha METAJIIbI, HEMETAJUIBI, SJIEMEHTBI, OKCHUJIBI 1
TUAPOKCHIBI KOTOPHIX aM(OTEPHBI, © UHEPTHBIE DJIEMEHTHI (Ta3bl) JJIsi OCO3HAHMS BaXXHOCTH
YIOPSATOYEHHOCTH HAYYHBIX 3HAHUN;

* pacKphIBaTh CMBICH nepuoandeckoro 3akona J[. . Menaeneena;

* OnUCHLIBAMb U XAPAKMEPU308AMb MAOIUUHYIO (OPMY NEPUOOUYECKOU CUCTNEMbl XUMUYECKUX
NIEMEHMO8B;

* Xapakmepuzoeams COCMA8 AMOMHBIX s50ep U pacnpeodeieHue Yucia 31eKmpPoHO8 No
INEKMPOHHBIM CAOSAM AMOMO8 XUMUUECKUX DIIeMEHMO8 MAIbIX Nepuoo08 Nepuooudeckoll
cucmemvl, a MaKaice Kauius U Kaavyusi,

* pa3auyaTh BHUJIBI XUMHYECKOW CBSI3U: HMOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJICHTHYIO
HETOJISIPHYIO U METAJITMYECKYIO;

* n300paxkaTh JIEKTPOHHO-HOHHBIE (POPMYJIBI BEIIECTB, 0OPa30BaHHBIX XUMHYECCKHUMU CBS3SIMHU
pa3HOro BUJA;

* BBISIBJISITh  3aBUCUMOCTH CBOMCTB BEILIECTB OT CTPOCHHUS MX KPHUCTAUIMYECKUX PEHIETOK:
HMOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUIMUECKHX;

* Xapakmepuzoeams XumMudeckue OSIeMEeHmbl U UX COOUHEHUS HA OCHOBE NONONCEHUs
91eMEeHMO8 8 NEPUOOUYECKOTU cucmeme U 0COOEeHHOCMel CIMPOEeHUs UX AMOMO8,

* OIIMCBHIBATh OCHOBHBIE JTanbl OTKpbITHA [[. . MeHnneneeBbIM MEpUOINYECKOTO 3aKOHA HU
MEePUOTUIECKON CHCTEMBbl XUMHYECKHX DJEMEHTOB, >XU3Hb M MHOTOO0OpPa3HYyl0 Hay4YHYIO
JEATEIIBHOCTh YUEHOT0;

* XapaKTEPU30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE IMIEPUOJUYECKOTO 3aKOHA U
MEPUOIMYECKON CUCTEMBI XUMHUECKUX AieMeHTOB /I. Y. Meneneesa;

* 0CO3HABaTh HAyYHbIE OTKPBITUS KaK pPe3yabTaT JUIUTEIbHBIX HAOMIOIEHUH, ONBITOB, HAYYHOUI
MOJIEMUKH, ITPEOJOJICHHUS] TPYAHOCTEW U COMHEHHIA.

* 0CO3HABAMb 3HAYEHUEe MeOPeMmUUeckKUx 3HAHULl O
NPAKMUYecKoll 0estmenbHOCmU 4el08eKd,

* OnucCvIBaMb  U3YUEHHble O00beKmbl KAK — CUCTeMbl,
NPUMEHSISL I02UKY CUCTNEMHO20 AHAU3A,

* NpUMEHAMb 3HAHUSL 0 3AKOHOMEPHOCHISX
NepuoOUYeCcKol CUCTNEMbl XUMUYECKUX DNeMEHMO8 OISl
00bsACHEeHUsL U NPedBUOeHUs. CBOUCME KOHKDEMHbIX
sewecms;

* pazeueamv  UHMPOPMAYUOHHYIO — KOMNEMEHMHOCHb
nocpeocmeom — yenyonenus — 3HaHuill 00  ucmopuu
CMAHOBNIEHUSL  XUMUYECKOU  HAYKU, €€  OCHOBHbIX
NOHAMUL, NePUOOUYECKO20 3AKOHA KAK OOHO20 U3
BAJNCHEUWUX —~ 3AKOHO8  Npupoobl, a  makdxice O
COBPEMEHHBIX OOCMUICEHUSIX HAYKU U MEXHUKU.

MHoroo6pa3ue XuMH4YeCKMX peakuuid




* OOBSCHATH CyTh XUMHUUYECKUX MPOIECCOB M UX MPUHIIUIHAIBHOE OTJIMYKE OT (PU3UIECKUX;

* HA3b16aMb NPUSHAKU U YCTIO8USL NPOMEKAHUSL XUMUYECKUX PeaKyutl,

* YCMAaHAaBIUBAMs NPUHAONEHCHOCb XUMUYECKOU peakyuu K onpeoeiéHHOMY mMuny no 0OHOMY
U3 K1accupurayuonuvix npusnaxog:. 1) mo 4uciy U COCTaBy MCXOIHBIX BEIIECTB M MPOJIYKTOB
peakuu (peakiuuu COCIUHEHUS, Pa3IoKEHUs, 3aMelIeHus 1 0OMeHa); 2) TI0 BBIICIICHHUIO HIIN
MOTJIOLEHUIO TEIJIOTHI (PEeaKklUU 3K30TEPMUYECKHE U SHIOTEPMHUYECKHE); 3) IO U3MEHEHUIO
CTEIEHEW OKUCIIEHUS XMMUYECKUX 3JIEMEHTOB (PEaKLUU OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbIE);
4) o oOpaTUMOCTH Tpoliecca (peakiiuu 00paTuMbie U HEOOPATUMBIE);

* Ha3vleamb Paxkmopul, eIUAIOUWUE HA CKOPOCHb XUMUYECKUX PeaKyull;

* Ha3bIBaTh (DAKTOPBI, BIUSIOIIME HA CMELIEHUE XUMUYECKOIO PAaBHOBECHS;

* coCmasniams  YPAasHeHus: IeKmpONUMuU4eckol Ouccoyuayuu Kuciom, ujeiroyet, cojeu;
MIOJIHbIE M COKpalIEHHbIE MOHHBIE YPaBHEHMsI peakluii oOMeHa; ypaBHEHUS OKHUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH;

* IPOTHO3UPOBATh NPOAYKTHl XHUMHUYECKUX peakuuil mo Qopmynam/Ha3BaHUAM HCXOJHBIX
BEIECTB; ONPEAETATh UCXOIHbIE BellecTBa Mo (opMyliaM/Ha3BaHUSAM MPOJAYKTOB PEAKIIMH;

* COCTaBJISITh ypPaBHEHHUS peakiuii, COOTBETCTBYIOIIMX IOCIEI0BATEIbHOCTH («LEMOYKE))
MpeBpALEHUI HEOPraHNYECKUX BEIIECTB Pa3IMYHbIX KIacCOB;

* BBIABIIATh B IIPOIIECCE OKCIIEPUMEHTa TMPU3HAKHU, CBUJETENbCTBYIOIIME O TPOTEKAaHUU
XUMHUYECKOHN PEaKIInu;

* IPUTOTOBJISITH PACTBOPHI C ONPEICTEHHOW MAaCCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA;

* OIIPENIeNATh XapaKkTep Cpelbl BOJHBIX PACTBOPOB KUCIOT U IIEJI0OUEH 110 U3MEHEHHUIO OKPACKH
WUHMKATOPOB;

* IPOBOJUTh KAa4ECTBEHHbIC pEaKLUU, MOJITBEP)KIAIOIINEe HaJu4he B BOJHBIX PacTBOPax
BEIIECTB OT/EJIbHbIX KATHOHOB U aHUOHOB.

* cOCmMaenams  MOJNEKYJAPHble U NOJHble  UOHHbIE
VPaHeHUsl N0 COKPAWEHHBIM UOHHBIM YDABHEHUAM,

* NPUBOOUMb NPUMEPbLL  PearKyuti, NOOMEEPHCOAIOUIUX
CYWecmeosanue  83aUMOCBA3U  MeHCOY — OCHOBHBIMU
KIACCAMU HEOP2AHUYECKUX 8eUeCmE,

* NPOCHO3UPOBAMb pe3yibmamol 8030eticmeus
PAa3uunblx  ()akmopos Ha  uMeHeHue - CKOpOCmu
XUMUYECKOU peakyuu,

* NPOCHO3UPOBAMb pe3yibmamol 8030eticmeus

Pa31TUYHbIX qbakmopoe HA CcmeujeHue Xumudeckozo
pasHoeecusl.

MHuoroo0pa3ue BelecTn

* onpeoensimsv  NPUHAOAEHCHOCMb HEeOP2AHUHECKUX Beujecme K OOHOMY U3  U3YUEHHBIX
KAACCOB/2PYNN: Memaiivbl U HEMEemalibl, OKCUObl, OCHOBAHUSL, KUCIOMbl, COU;

* COCTaBJISATH (POPMYIIBI BEIIECTB M0 MX HA3BAHUSM;

* ONPEACIIATH BAJICHTHOCTh U CTENIEHb OKUCIICHMS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBJATh (POPMYNIBI HEOPTaHMYECKUX COCAMHEHHMH 10 BAJICHTHOCTSAM U CTENEHSIM
OKHUCJICHHS DJEMEHTOB, a TaKXke 3apsjaM HOHOB, YKa3aHHBIM B TaOJHIle PacTBOPHUMOCTH
KHCJIOT, OCHOBAHUM U COJICH;

* OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHUS (DU3MYECKUX M XUMHYECKUX CBOWCTB TPOCTHIX
BEIIECTB (METAJUIOB M HEMETaJUIOB) M WX BBICHIUX OKCHIIOB, OOpa30BaHHBIX 3JIEMEHTAMHU
BTOPOT'O U TPETHETO MEPUOIOB;

* Ha3bpIBaTh OOIIME XMMHYECKHUE CBOICTBA, XapaKTEpPHBIC ISl TPYNI OKCHUAOB: KHCIOTHBIX,

* NPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA Beujecmes Ha
OCHOBE UX COCMABA U CIMPOEHUSL,

* NPOCHO3UPOBAMb CNOCOOHOCMb BeUecmed NPOoSGIIMb
OKUCIUMEbHbIE UTU 80CCMAHOBUMENbHBLE CEOUCMEA C
YUémom cmenemnell OKUCIEHUsL dNIeMEHMO8, 8X00SUUX 6
e2o cocmas;

* BbIAGIAMb CYUECMBOBAHUE 2EHEMUYECKOU 83AUMOCEA3U
Mmexncdy sewgecmeamu 8 pady: Npocmoe Geujecmeo —
OKCUO — 2UOPOKCUO — COJIb,

* Xapakxmepuzoeambo ocobvle ceolicmeda
KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCTION,




OCHOBHBIX, aM()OTEPHBIX; * NPUBOOUMb NPUMEPLL YPABHEHUL PeaKyUll, edcaujux 8
* Ha3pIBaTh OOIIME XMMHUYECKHE CBOWCTBA, XapaKTEpHbIE Ui KaKIOTO M3 KIACCOB | OCHOBE NPOMbBIUIEHHLIX CHOCOO08 NONYUEeHUs AMMUAKA,

HEOPraHUYECKUX BEIECTB: KUCIOT, OCHOBAaHUH, COJIEH; CepHOll KUCTIOMbl, YY2YHA U CIMATU,

* IPUBOJMUTH MPUMEPBI PEaKIUi, MOATBEPKAAIONINX XUMUYECKAE CBOMCTBA HEOPTaHMUYECKHX | ® ONUCHIGAMb (pusuueckue U Xumuyeckue mnpoyeccsi,
BEILECTB: OKCUIOB, KUCJIOT, OCHOBAHUM U COJIEH; ABNAIOWUECS  YACMbIO  KPY20BOPOMA  6euecms 8
* OIIPENENSATh  BEIIECTBO-OKUCIUTEIb M BEIIECTBO-BOCCTAHOBUTENb B  OKUCIMTEIBHO- | npupoode;

BOCCTAHOBUTEILHBIX PEAKIIUSX; * 0p2aHU308b16aMb, NPOBOOUMb VUEHUUECKUe NPOEeKmbl
* COCTaBJISITh OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIN OanaHc (A7 H3y4EHHBIX peakUuuid) MO | 1O  UCCIe008aHUIO  CBOUCME  Beujecms,  UMEerouUx
MPEIJIOKEHHBIM CXEMaM peaKIIHii; 8AJICHOE NPaAKmMu4eckoe sHadenue.

® HpOBO)II/ITB J'Ia60paTOpHI)I€ OIIBITHI, HOI[TBep)KI[aIOHII/IG XUMHUYCCKHUEC CBOfICTBa OCHOBHBIX
KJIACCOB HEOPraHUYECKUX BEUIECTB;
* MPOBOJNTH JTAOOPATOPHBIE OTBITHI TIO TIOJTYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB:
BOJIOPO/Ia, KACIOPO/Ia, YTIEKUCIIOTO ra3a, aMMHaKa; COCTABJISATh YPaBHEHUSI COOTBETCTBYIOLINX
peaKuum.

e Omnpenenars NPUHAIIEHKHOCTh OPraHUYECKUX BEUIECTB: MPEACIIbHBIE YIIIE€BOIOPO/IbIL:

METaH, JTaH,;

HEMpeIebHbIC YIIIEBOJOPOIbI: ATUJIEH, AllETUIICH;
CIIUPTHI, KApOOHOBBIE KUCIIOTHI, OMOJIOTMYECKH BaXKHBIE BEIIECTBA: YTIICBOIBI, XKUPHI, OCIIKH.

JInyHocTHbIE:
® B I[EHHOCTHO-OPUEHTAIITMOHHON c(hepe — YyBCTBO TOPJAOCTH 32 POCCHHCKYIO XMMUYECKYIO HAYKy, T'YMaHU3M, OTHOIICHHE K TPY.Y,
LIETICYCTPEMIICHHOCTb;

e (opmupoBaHUE IIEGHHOCTH 3I0POBOTO M Oe30macHOro oopas3a KHU3HU; YCBOCHUE MPABUI UHAWBHIyaJIbHOTO M KOJUIEKTUBHOTO OE30MIaCHOTO MOBEICHUS B
Ype3BbIYAITHBIX CUTYALUSX, YTPOKAKOUINX KU3HU U 3J0POBBIO JIFOJIEH;

® B TPYIOBOIi c(hepe — roTOBHOCTh K OCO3HAHHOMY BBIOOPY AalibHEHIIeH 00pa30BaTeIbHON TPACKTOPUH;

® B [I03HABATEJIbHOW (KOTHUTUBHOM, HHTEIIEKTYalIbHOW) c(hepe — yMeHHe YIpaBIsATh CBOCH MO3HABATEIBHON AESITETbHOCTHIO.

MeranpeaMeTrHsble:

® YMEHHE CaMOCTOSITENIFHO OMNpPEAeNATh IENH CBOEro OoO0y4eHHs, CTaBUTh M (OPMYyIUpOBaTh I ceOsS HOBBIE 3aJadM B yu€Oe U TMO3HaBATEIBLHOUN
JEATEIIbHOCTH, Pa3BUBATh MOTUBBI U UHTEPECHI CBOEH MO3HABATEIBHOU IEATEIIBHOCTH;

® YMEHHE CAaMOCTOSTEIBHO MJIAHUPOBATh IYTH JOCTHXKEHUS 1€JIeH, B TOM YKCie albTepPHATUBHBIE, OCO3HAHHO BRIOMPATh Hanbonee 3pPeKTUBHBIE CIIOCOOBI
pelieHns yueOHbBIX U M03HABATENBHBIX 33/1aY;

® YMEHUE COOTHOCUTH CBOM JICWCTBUS C IUIAHUPYEMBIMU peE3yJbTaTaMH, OCYLIECTBIISITh KOHTPOJIb CBOEH JEATENBHOCTU B IPOLECCE TOCTHKEHUS
pe3ynbTaTta, ONMpeaeNaTh CocoObl NEHCTBUI B paMKax MPEIOKEHHBIX YCIOBUN M TpeOOBaHMIA, KOPPEKTUPOBATH CBOU JIEHCTBHS B COOTBETCTBHH C
W3MEHSIOLIECUCS CUTYyallUe;

® BIIQJICHHEC OCHOBAMH CAaMOKOHTPOJSI, CAMOOIICHKH, MPUHATHS PEIICHHH W OCYIIECTBICHHS OCO3HAHHOTO BbIOOpa B y4eOHOW W MO3HABATEIHHOU
JIeSITeIIbHOCTH;



® YMECHHE ONIPEICNISATh MOHATHS, CO3/]aBaTh 000OIICHNUS, YCTAHABIIMBATh aHAIOTHH, KIACCU(PHUITUPOBATH, CAMOCTOSTEIHLHO BEIOUPATh OCHOBAHUS U KPUTEPHU
JIIsL maccmbnxaunm, YCTaHaBJIMBATh MPHUYUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH JIOTMYCCKOC PACCYXKICHHUEC, YMO3AKIIOYCHUC (I/IHI[}/KTI/IBHOG,
ACAYKTHBHOC U 110 aHaJIOI‘I/II/I) n AC€JIaTh BBIBOObI,
¢ YMCHHUC CO3/1aBaTh, IPUMCHATH U Hp606p330BI)IBaTI) 3HAaKU U CUMBOJIbI, MOJCIIN U CXEMBI JJI1 pCIICHUA y‘-I66HI)IX W II03HAaBaTCJIbHBIX 3a1a4,
¢ YMCHHUC OPraHU30BbIBATH y‘I€6HO€ COTPYAHUUICCTBO U COBMECTHYIO JACATCIbHOCTb C YUUTCIIEM U CBCPCTHHUKAMMU, pa60TaTB WHIUBUAYAJIBHO U B I'PYIIIIC:
HaXOJWTh OOIIee peleHue W pas3pemarbh KOH(PIUKTH Ha OCHOBE COTJIACOBAHUS IMO3WIUN M y4é€Ta MHTEPECOB; (GOPMYIHUPOBATH, aPTYMEHTHPOBATh U
OTCTauBaTh CBOE MHEHUC;
e (HopMHUpPOBAHHE U PA3BUTHE KOMIIETEHTHOCTHU B 00JIACTH UCIOJIb30BAHUS MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;
° (1)OpMI/IpOBaHI/IC M Pa3sBUTHUC DKOJOTMYCCKOro MBIINIJICHHA, YMCHHUE IMPUMCHATH €TO B HOSH&B&TGHBHOﬁ, KOMMyHI/IKaTI/IBHOfI, COIII/IZU'ILHOfI IMPAKTHUKE U
npodecCuoHaNIbHOM OPUEHTAIIHIH.
IIpeamerHbIe:
1.B no3naBaresbHOM cepe:
® /1aBaTh ONPEJEJICHUS W3YYEHHBIX MOHSITHH: «XUMHUYECKUN DIIEMEHT», «aTOM», «HOH», «MOJIEKYJa», «IPOCThIE U CI0KHBIE BEIIECTBA», «BEIIECTBOY,
«xummudeckas (opMmyna», «OTHOCHTENIbHAasi aTOMHas Macca», «OTHOCHUTENbHas MOJIEKYJSpHash Maccay, «BAJIEHTHOCTBY, «CTENEHb OKHCIICHUS),
«KpUCTAITIMYECKasi PpEHIeTKa», «OKCHUIBD», «KHUCIOTBI», «OCHOBAaHUSN», «COJN», «aM(OTEPHOCTbY, «UHIUKATOP», «IEPUOAMYECKUN 3aKOH»,
«reproauyeckasl TalNHIa», «M30TOMBDY, «XUMHUYECKAs CBS3b», «IJIEKTPOOTPHUIATEIBLHOCTbY», «XMMHUYECKas PEaKLHs», «XHUMUYECKOE YpaBHEHUE,
«TEHETUYECKAs CBA3b», KOKUCICHHUE, «KBOCCTAHOBIICHHUE), «AIEKTPOJIUTHYECKAs JUCCOLHUALM, «CKOPOCTh XMMUYECKON PEaKLIUn»;
OIMUCaTh AEMOHCTPALIMOHHBIE U CAMOCTOSTEIBHO MMPOBEICHHBIE XUMUUYECKHUE SKCIIEPUMEHTHI;
ONMUCBIBATh U Pa3INYaTh U3YYEHHBIE KJIACCHI HEOPTaHUYECKUX COETMHEHM, IPOCTHIE U CIIOKHBIE BEIIECTBA, XUMUYECKUE PEAKIUH;
KJIaCCU(UIIMPOBATH U3YUYEHHBIE OOBEKTHI U SIBICHUS;
e jieaTh BBIBOJBI U YMO3AKIIOUEHHS U3 HAOMIOCHUH, N3y4EeHHbBIX XUMUYECKUX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BEILECTB MO
AQHAJIOTUU CO CBOMCTBAMU U3YYEHHBIX;
® CTPYKTYPHPOBATh N3YYEHHBIN MaTeprall U XUMUYECKYI0 HH(OpMAIIHIO, TOTYYEHHYIO U3 APYTUX UCTOUYHUKOB;
® MOJEJIIUPOBATh CTPOCHUE ATOMOB 3JIEMEHTOB 1-3 Mepuoa0B, CTPOCHUE MPOCTHIX MOJIEKYI;
2.B 1eHHOCTHO — OPMEeHTAIMOHHOII cepe:
® aHANU3MPOBAThb W OICHUBATh MOCIEACTBUS IS OKpYXKaroliel cpeipl ObITOBOM U TMPOU3BOJICTBEHHOM [AEATEIHHOCTH 4YEJIOBEKA, CBSI3aHHOM C
nepepaboTKOMN BEIIeCTB;
3. B Tpynosoii cdepe:
® IPOBOJIUTH XUMUYECKUN IKCIIEPUMEHT;
4. B cdepe 6e301aCHOCTH KU3HEACATEIbHOCTH:

¢ OKa3bIBaTh IICPBYIO MOMOLIL ITPU OTPABJICHUAX, OKOTaX U APYTIUX TpaBMaX, CBA3aAHHLIX C BCIICCTBAMU U J'Ia60paTOpHBIM 060py,[IOBaHI/ICM

I11. Ocnosnoe coJep:kaHue Kypca XumMuM B 9 KJacce

Beenenne. O0masi XxapakTepuCTHKA XMMHYECKHX 3J1eMEHTOB M XUMHYecKuX peakuuii. [lepuonnyecknii 3axon u Ilepuoanyeckasi cucrema



xumunueckux 3jaemenToB JI. U. Menaeneea (10 4)

XapakTepucTuka 3JIEeMEHTa 1Mo ero noJiokeHuto B [lepumoamueckoit cucreme xumuueckux sneMentoB [[. M. MenneneeBa. CBoMCTBa OKCHJIOB, KHUCIOT,
OCHOBaHUU W COJICH B CBETE TCOPUU IJICKTPOIUTHUECKON TUCCONUAIIMN M OKUCICHHUS-BOCCTAHOBICHUs. [IOHATHE O TIEPEeXOTHBIX AMeMeHTaXx. AM(OTEPHOCTD.
I'eneTnyeckuil psa nepexoqHoro sieMeHTta. Ilepuonnueckuii 3akoH U [lepuoguueckas cucrtema xumMudeckux 3ieMeHToB [[. M. MenneneeBa. Xumudeckas
OpraHu3alusl KUBOW M HEKUBOW MPUPOAbl. XMMUYECKUN COCTAB Spa, MAHTHU M 3€MHOM KOpbl. XMMHUYECKUE BJIEMEHTHI B KIJIETKAX >KUBBIX OPraHH3MOB.
Makpo- u MukposnaemeHnTsl. O000IIeHHE CBEICHUN 0 XUMUYECKUX peakiusax. Kiaccupukanus XMMUYECKUX PEaKIUi MO pa3InYHbIM IPU3HAKAM: «UUCIO U
COCTaB pearupyronmx U OOpa3ymIIUXCsS BEIIECTB», «TEIUIOBOM 3(dekT», «HampaBlieHHE», «H3MEHEHHE CTEICHEH OKHCIICHHUsS JJIEMEHTOB, OOpa3yOIIHUX
pearupyrome BeliecTBa», «(paza», «HMCMoJb30BaHUE KaTaimzaTopa». [loHsATHE O CKOpoCcTH XUMHUYECKOW peakiuu. DakTopbl, BIUSIONIMNE HAa CKOPOCTH
XUMUYEeCKuX peakiuil. Karanuzatopsr u karanus. UHruOuTOphl. AHTHOKCUIAHTHI.

JdemoHcTpauuu.

Pazmuunsie popwmer tabmumer J{. . MenneneeBa. Mojenn atoMoB 3JeMeHTOB 1—3-T0 mieprooB. Mojienb CTpOSHUS 3eMHOTO Iapa (MOMepedHbil pa3pes).
3aBUCUMOCTh CKOPOCTH XHMHUYECKOW PEaKIMu OT MPHUPOJbI PEArupYIOMIUX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOW pEaKkIuu OT KOHIEHTPAIlHH
pearupyronx BEMIECTB. 3aBUCHUMOCTh CKOPOCTH XHMHYECKOW PEaKIMu OT TUIOMIAJN COMPUKOCHOBEHHUS PEarupyroliuX BEMIECTB («KHIISIIUN CIOW»).
3aBHCHMOCTb CKOPOCTH XUMHYECKOM PEaKIIMU OT TEMIIEPATyphl PEArnpyIOIIMX BEIIECTB. | OMOT€HHBIN U IreTepOreHHbIN KaTanu3bl. DepMEeHTaTHBHBIN KaTaaus.
WNurubuposanue.

JlaGopaTopHble ONBITHI.

1. TlonmydyeHue TUAPOKCUIA IIMHKA M MCCIEIOBAHUE €ro CBOMCTB. 2.MonenupoBanue noctpoenus [leproandeckoi cuctemMbl XUMU4Yeckux sieMeHToB J[. U.
MenneneeBa. 3. 3amenieHue xene3oM Meau B pactBope cyinbdarta menu (I1). 4. 3aBUCHMOCTh CKOPOCTH XUMUYECKOW PEAKIIMU OT MPHUPOJIBI PEarupYIOIINX
BEILIECTB HA IPUMEPE B3aMMOIECHCTBUS KUCIOT C METaJUIaMHU.

5. 3aBUCHMOCTh CKOPOCTHM XMMHYECKOW PEaKIUMU OT KOHUEHTPALMU pPEearupyrollnX BEIIECTB HA MPUMEPE B3aMMOJCUCTBHS IIMHKA C COJITHOW KHCJIOTOH
Pa3IMYHON KOHUEHTPALINH.

6. 3aBUCHMOCTb CKOPOCTH XMMHMYECKON peakuuy OT IUIOMIaJAd CONPUKOCHOBEHUS PEArupyrolluxX BeEHecTB. 7. MOJENMpPOBAHME «KUIIALLIETO CIOS». 8.
3aBUCUMOCTh CKOPOCTH XMMUYECKOW peaklMy OT TeMIIepaTyphl pearupyoiux BeulecTB Ha pumepe B3auMoaericteus okcuaa meau (II) ¢ pactBopom cepHoit
KHCJIOTHI pa3InyHOM Temmeparypbl. 9. PasznokeHue nepokcuza BoAopoa ¢ nmoMoimipio okcuaa mapranna (IV) m karamaser. 10. OOHapyxeHHe Karajiasbl B
HEKOTOPBIX MUILEBHIX MpoaykTax. 11. MHrubupoBanue B3aMMOIEHCTBHS KUCIOT C METANIaMU YPOTPOIIUHOM.

Tema 1. Merasuibl (18 4)

[Tonoxenue metaioB B Ilepronnueckoii cucreme xumuueckux 3meMenToB Jl. 1I. MenzaeneeBa. Metamnnueckass KpUCTAIMYECKAsl pELIETKA U METaJuIMdecKas
XxuMHuueckas cBs3b. O0mue ¢uznueckue cBoiictBa MeramioB. CruiaBbl, UX CBOMCTBA M 3HAaYeHHE. XMMUYECKHE CBOWCTBAa METAJIOB KaK BOCCTAHOBUTENECH, a
TaK)Ke B CBETE UX IMOJOXKEHUS B DIEKTPOXHUMHUYECKOM PsIy HampsDKeHU metauioB. Kopposus MeTamioB M cnocoObl 0OpeOBI ¢ HEll. MeTamnsl B pUPOJIE.
OOu1re cnocoObl UX MOJTYYEHUSI.

OO0mas XapakTepHCTHKA IIEJOYHBIX MeTaioB. Metamnsl B mpupoae. Obmme crnocoObsl ux momydenus. Ctpoenue aromos. lllenouynsie metamnsl —
MpOCThIE BellecTBa. BaxxHeilne coeqMHEHUS IIEeNOYHBIX METAIOB — OKCHJIbI, THIPOKCHIBI U COJH (XJIOpHUAbI, KapOOHATHI, Cynb(aTbl, HUTPATHI), UX
CBOICTBa U MPUMEHEHUE B HAPOJHOM X03siicTBe. KanuiiHbie ynoOpeHusl.

O0mas xapakTepucTHKA 3JIEMEHTOB IJIaBHOM noarpynnsl Il rpynmner.

Crpoenue atomoB. [1lenouHo3eMenbHbIE METAIbl — MPOCThIE BEIIECTBA. BaxkHeline coeIMHEHUS 1eI0YHO3EMENbHBIX METANIOB — OKCH/IbI, THIPOKCUbI U
COJIU (XJIOPUIBI, KapOOHATHI, HUTPATHI, CyIb(aThl, (hocdaThl), X CBOMCTBA U MPUMEHEHUE B HAPOIHOM XO3SHCTBE.

ANOMUHHI.



Crpoenue aroma, (pu3muecKkre m XMMHYECKHE CBOWMCTBA MpPOCTOro BemiecTBa. COSNMHEHUS AFOMHUHUS — OKCHJI M THIPOKCHI, UX aM(OTEPHBIN XapakTep.
Baxneiimme conu amomMunus. lIpumenenne anroMuHus U €ro COeAMHEHU .

Keaeso.

Crpoenue aToMa, pU3MUECcKHe M XHMUYECKHe CBOMCTBA MPOCTOro BemecTsa. I'enetndeckue psjpl Fe*? u Fe
Baxkneitmue conu jxene3a. 3HaUCHHE JKeJie3a U €r0 COSTUHEHUHN Il PUPOJIbI M HAPOJHOTO XO3SIMCTBA.
JeMoHcTpanum.

OOpa31pl WETOYHBIX U MIETOYHO3EMENbHBIX MeTa/utoB. O0Opa3ubl crutaBoB. B3anMoaelcTBUe HATPUs, JTUTUS M KaldblUa C BOAOH. B3anMoaeiictBue HaTtpus u
MarHus ¢ KHUCJIopoioM. B3anmoielictBre MetaiioB ¢ Hemetaiamu. [lonyuenue ruapokcuaos xenesa (I11) u (11D).

JlabopaTopHble ONBITHI.

12. B3aumopeiicTBHE pacTBOPOB KUCIOT M cojed ¢ metamnamu. 13. O3HakomieHue ¢ pydamu sxenesa. 14. OkpalimBaHue IJIaMEHH COJISIMU LIEJIOYHBIX
MeTtauioB. 15. B3aumoneiictBue kanbius ¢ Bojou. 16.Ilonydenne ruipokcuga KaabIus U UCCIEI0BAHUE €TO CBOMCTB.

17. IlonyyeHue ruipokcuaa aqlOMHUHUA U UCCIETOBaHUE €ro CBOWCTB. 18. B3ammopelcTBue keneza ¢ consiHOM kuciaoToi. 19. Ilomydenne rugpokcuioB
xene3a (I1) u (I1I) u u3yuenne ux CBONCTB.

Tema 3. Hemeranabl (284)

OO6mrast XxapakTepUCTUKAa HEMETAJJIOB: MoJiokeHue B [lepuoandeckoit cucreme xumudeckux aneMeHtoB JI. M. MenneneeBa,0cO0€HHOCTH CTPOCHUSI aTOMOB,
ANEeKTpooTpUIaTeNbHOCTh (D0) Kakmepa «HemeTaumuHocTHy, psang D0. Kpucramimyueckoe CTpoeHHE HEMETAIOB — TMPOCTHIX BEIIECTB. AJUIOTPOTIHS.
®u3nyeckne CBOMCTBA HeMeTaIoB. OTHOCUTENBHOCTD MOHATUN «METAJD» U «HEMETAIL.

Bonopoa.llonoxenune Bogopona B Ilepuonnueckoit cucreme xumudeckux sneMeHToB J[. M. MenneneeBa. CtpoeHue aromMa M MOJIEKyJbl. Du3znyeckue u
XUMHUYECKHE CBOWCTBA BOJIOPOJIA, €r0 MOJYyYEHHUE U IPUMEHEHHE.

Bona.

Crpoenue moiekynsl. Bogopoanas xumuueckasi cBa3b. Ouznueckue cBOCTBa BOJbl. AHOMAaJINKM CBOKMCTB BOABIL. ['uapoduibHbie U THIPO(OOHbIE BelIecTBa.
Xumuyeckue cBoicTBa Bojabl. KpyroBopot Bojsl B mpupone. BomoouncTka. Asparus Boasl. beitoBeie GpuinbTpsl. MuHepanbHbie BOJbL. JIucTUIIMpOBaHHAS
BO/JIa, €€ MOJy4YEHUE U IPUMEHEHUE.

O0mas xapaKkTepuCTHKA raJioreHoB.

Crtpoenue atomoB. [IpocThie BeliecTBa U OCHOBHBIE COEIUHEHUS TAJIOT€HOB, UX CBOMCTBA.

Kpatkue cBenenus o xjiope, Opome, drope u iozae. [IpumMeHeHne raloreHoB 1 UX COSAMHEHUN B HAPOJIHOM XO3SHCTBE.

Cepa.

CrpoeHue atoma, aJuIOTPOIUs, CBOMCTBa U MpuMeHeHne pomoOuueckoit cepbl. Okcuasl cepsl (IV) u (VI), ux nmonydenue, cBoictBa u npuMmeneHue. CepHas
KHCJIOTa U €€ COJIM, X IPUMEHEHUE B HAPOJIHOM XO03siicTBe. [[pOon3BOACTBO CEPHOM KUCIOTHI.

A3o0T.

CrpoeHue aTomMa U MOJIEKYJIbI, CBOMCTBA MPOCTOrO BEIIECTBA. AMMHUAK, CTPOCHHME, CBOMCTBA, MOJYy4eHHE U NMpuMeHeHue. Colln aMMOHUS, UX CBOWCTBA U
npumenenne. Okcuapl azota (II) u (IV).

A3OTHas KHCTIOTa, €€ CBOMCTBA M MpUMeHeHHe. HUTpaThl 1 HUTPUTEHI, MpoOIeMa UX coJepKaHus B CETbCKOXO3SIMICTBEHHOM MPOAYKITUH. A30THBIE YIOOpEHUSI.
Dochop.

CrpoeHue aToMa, aJUIOTpOMUs, CBOMCTBa Oenoro u kpacHoro ¢ocdopa, nx npumenenue. OcHoBHbIE coenuHeHUs: okcua gochopa (V) u oprodochopnas
kucnota, pocdarsl. DochopHsie yroOpeHUs.

Yraepoa.

+3



Ctpoenue aToMa, aJutoTpoIus, cBoiicTBa Moauukanmii, npumenenne. Oxcunsl yriuepoxaa (I1) u (IV), ux coiictBa u npumenenne. KapOoHaTsl: KalnbLuUT, €O/a,
[IOTAlll, X 3HaYEHHE B IIPUPOJIE U )KU3HU YEJIOBEKA.

Kpemnuuii.

CrpoeHue aroma, KpUCTaNIMYECKUN KpeMHUH, ero cBoiictBa u npuMmenenue. Oxceun kpemuus (IV), ero npupoansie pazHoBuAHOCTH. CuiMKaThl. 3HaYECHUE
COCIMHEHUHN KPEMHUS B )KUBOU U HEKMBOU npupoje. [IoHsaTHEe 0 CHIIMKaTHOW IPOMBIIITIEHHOCTH.

JdemoHcTpaumnu.

OO0pa31pl TaJOreHOB — IMPOCTHIX BEIIECTB. B3anMoAelCTBIE TaJIOTEHOB C HATPUEM, C aIOMHUHHEM. BrITecHeHHE XJIopoM OpoMa WM MOAa U3 PacTBOPOB UX
conei. BzaumopeiicTeue cepbl ¢ METALIaMH, BOJIOPOJIOM M KUCIOPOJAOM. B3amMoaencTBue KOHUEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ Meablo. [lormomenue
yIJIeM pacTBOPEHHBIX BEUIECTB WM T'a30B. BoccraHoBienne mean u3 ee okcuaa yriem. O0pasisl MPUPOIHBIX COSMHEHUN XJIopa, cephl, (hocdopa, yriepona,
kpeMHus. OOpa3iipl BAKHEUITUX JIJIsT HAPOJIHOTO XO35HCTBA CyNlb(aToB, HUTPATOB, KapOOHATOB, (pocharoB. OOpa3Iibl CTEKIIA, KEPAMHUKH, IIEMEHTA.
JlabopaTopHble ONBITHI.

20. Ilonyuenne m pacmno3HaBaHue Bojopoaa. 21. MccrnegoBaHne MOBEPXHOCTHOTO HATSKEHUsS BOJIbI. 22.PacTBopeHHME NepMaHTraHaTa Kaiaus WIM MEIHOTO
Kymopoca B Bojze. 23. 'mapatarus 06e3BoxeHHOT0 cynbdarta meau (I11). 24. M3roToBneHune rurmcoBoro oTrevarka.

25. O3HaKoOMIIEHHE C KOJUIEKIHEH ObITOBBIX (GMIBTPOB. 26. O3HAKOMIJIEHHE C COCTaBOM MUHEpaIbHOU BOJIbL. 27. KauecTBeHHas peakiys Ha rajJoreHH I-MOHBI.
28. Tlomyuenue u pacno3HaBaHue kucioposa. 29. 'openue cepbl Ha Bo3ayxe W B kuciopojae. 30.CBoiicTBa pazbaBiieHHON cepHOM KUCIOTHL. 31. U3yuenue
cBoiicTB ammuaka. 32. Pacnio3HaBanue cosieir ammoHnus. 33. CBoiicTBa pa3zbaBieHHOI a30THOM KkucHOThl. 34. B3aumoeiicTBue KOHLIIEHTPUPOBAHHON a30THOMN
KHCIIOTHI ¢ Menpto. 35. T'openne dochopa Ha Bo3ayxe W B kuciaopojne. 36. PacnmosnaBanue docdartos. 37. 'openue yrins B kucinopone. 38. IlomydeHue
YTOJILHOM KUCTIOTHI U M3ydeHue ee cBoucTB. 39. Ilepexon kapOoHATOB B THAPOKAPOOHATHI.

40. Paznoxenue ruapokapoonara Hatpus. 41. [losrydeHne KpeMHEBOH KHCIOTHI M U3YYCHHUE €€ CBOMCTB.

Tema 5. IlepBoHayaJbHbIE cBeleHHUsI 00 oprannvyeckux Bemecrpax (10 yacon)
BemectBa opraHndyeckue 1 HEOPraHUIECKHUE, OTHOCUTEILHOCTh TMOHATHS «OPTaHMYECKHUE BeIIeCTBay. [I[puunHbl MHOT0OOpa3ust OpraHuueCcKuX
CoeTMHCHUH. XMMUYECKOE CTPOECHUE OPTraHUYCCKUX COCTMHEHU. MOJIEKYISIpHBIE H CTPYKTYPHBIE (POPMYIIBI OPraHUYECKUX BEIECTB.

MertaH 1 3TaH: CTpoeHue MOJIeKy/. ['opeHue MmeTana u 3tana. JleruapupoBanue 3tana. [I[pumMeHeHne MeTana.

XUMUYECKOe CTpOSHUE MOJIEKYIIbl ATHIIeHa. J{BoliHas cBsi3b. B3aumoseiicTBue stusena ¢ Bojoil. Peakuuu nonumepusaiuu stusieHa. [lonustunen
U €ro 3HaYCHHE.

[TonsaTHE O MpeneNbHBIX OAHOATOMHBIX CITUPTaX HA MIpUMEpax METaHOoJa M 3TaHoIa. TpeXaTOMHBIN CIIUPT - TIIUIEPHH.

[TonsTHe 006 ampaeruaax Ha MpUMepe YKCYCHOTo anbaeruaa. OKUCICHUE anbaeruaa B KUCIIOTY.

OAHOOCHOBHBIE MpeieTbHbIE KAPOOHOBBIE KUCIOTHI Ha MPUMEpPE YKCYCHOM KUCIOTHL. Ee cBoiicTBa u npuMmenenune. CTeapruHOBasi KUCIOTa Kak
MIPEJICTaBUTENb KUPHBIX KAPOOHOBBIX KUCIOT.

Peakiuu sTepudukanum 1 MoHATHE O CIOXKHBIX dupax. JKUpbl Kak CI0XKHbIC YPUPHI TIHIIEPHUHA U )KHPHBIX KUCIIOT.

[TonsTue 06 amuHOKHUCIOTaX. Peakiinu nonukoHaeHcauu. benku, ux crpoenne u Ouosioruyeckasi poib.

[Tonstue 06 yraesoaax. I'moko3a, ee cBolicTBa M 3HaUeHKE. Kpaxman u mneioso3a (B cpaBHEHNH), X OMOJIOTHYECKas POJIb.

JlemoHcTpanmu. Mojenu MoJieKysl MeTaHa U IPYTHX yrIIeBOJ0pOI0B. B3anMoaelicTBue aTuieHa ¢ OpoMHOM BOJIOIM U pacTBOPOM MEpMaHTaHaTa
kanus. OOpa3ipl ATaHoJIa U ThuiepruHa. KadecTBeHHas peakiis Ha MHOTOAQTOMHBIE CrIUPThI. [losydeHune ykecycHO-3TuiioBoro a¢upa. OMblIeHNE
xupa. BzanmoeiicTBre IIF0K03bI ¢ aMMHAYHBIM pacTBOPOM OKcua cepedpa. KauecTBeHHast peakius Ha kpaxmai. Jloka3aTenbCcTBO HATMYHS
(GYHKIMOHATBHBIX TPYII B pAaCTBOPaX aMUHOKHUCIOT. [ opeHne 6eiKoB (IepcTu iU NTHYbUX NepbeB). L{BeTHbIE peakiuu OeNKOoB.



JlaboparopHbie onbIThI. 14. MI3roToBICHNE MOIENeH MOJIEKYIT yriaeBoAopo1oB. 15. CpoiicTBa rounepuHa. 16. BzanMoaeiicTBre TIIFOKO3BI €

ruapokcuoM menu (11) 6e3 HarpeBanus u npu HarpeBaHuu. 17. BzaumoeiictBue kpaxmaia ¢ HOI0M.

O0o00menne 3HaHNH 10 XMMHH 32 KYPC OCHOBHOM HIKOJIBI. (2 1)

TemaTnyeckoe IVIAHUPOBAHUE YYeOHOT0 MaTepuaia

Ne Ha3Banue riassl KomnuecTtso [IpakTnueckue KontponbHsbie
TJIaBbl 4acoB paboThl paboThI
1 Beeaenne. Obmas 10 Nel
XapaKTEPUCTHKA XUMUYECKUX
9JIEMEHTOB U XUMHYCSCKUX
peakuuid. [leprnoanueckuii
3aKkoH U Ileproanueckas
CHCTEMAa XMMHYECKUX
anemenToB JI.M.Menaeneera
2 Mertaiist 18 Nel-3 No2
3. Hemeramisr 28 Ne4-6 Ne3
4 [TepBoHauanbpHBIC CBEICHUS 00 10
OPraHM4YeCKUX BEIIECTBAX
6. O0o001enye 3HaHUH 10 XUMHUN 2
3a KypC OCHOBHOM IIKOJIbI
Htoro 68 6 3

Onucanue y4yeOHO-METOAUYECKOr0 M MATEPHAIbHO-TEXHUYECKOro olecneyeHust
Y4eOHO — MeTOANYECKOE O0ecIIeueHne
1.IIpumepHas mporpaMMa OCHOBHOTO 00111ero 00pa3oBaHusi 0 XUMHH (0a30BBIA YPOBEHbD);
2.ABtopckas nporpamma O.C.I'abpuensna, cootBercTByromas @enepanbHoMy ['ocynapcTBeHHOMY 00pa3oBaTeIbHOMY CTaHAAPTY OCHOBHOTO O OIIero
oOpa3oBaHus U AomylieHHas MuHuCTepcTBOM 00pa3zoBanus U Hayku Poccuiickoit ®@enepanuu (O.C.I'abpuensn [Iporpamma kypca xumuu i 8-9 kinaccos
oOmeobpa3zoBarenbHbIx yupexaenuit / O.C.I'abpuensn. — M.: [lpoda, 2017 r.).
3.Tabpuenan O. C., Ocmpoymosg HU. I'. HacronbHas kHUra yuurtens. Xumus. 9 k i1.: Mertonuueckoe nocodue. — M.: [Ipoda, 2018 r
4.Xumus. 9 k 1.: KontposibHble 1 mpoBepounblie paboThl k yueObHuky O. C. I'abpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u 1p.
— M.: [Ipoda, 2018r.
S5.I'abpuenan O. C., Ocmpoymos U. I'. I3yqaem xumuto B 9 k 11.: Jlugakrudeckue marepuansl. — M.: bauk mmoc, 2016 T.
6./ abpuenan O. C., Bockoboiinukosa H. Il. Xumus B TecTax, 3agadax, yhnpaxkHeHusx. 8— 9 ki — M.: Jlpoda, 2017 r.
MarepuajbHO-TeXHHYECKOe o0ecrevyeHne:
Jns oOy4yeHMs ydalMxcs OCHOBHOM IIKOJIBI B COOTBETCTBMM € TpeOoBaHusMH DenepasbHOTO rocyJapCTBEHHOTO OOpa30BaTEeNbHOIO  CTaHJapTa
Heo0X0/IMMa peanu3anus JesTeIbHOCTHOTO MOAXoJja. JlesTenpHOCTHBIN Moaxon TpeOyeT MOCTOSIHHOM Omopsl mporecca oOydeHUsT XMMUU Ha JIEMOHCTpa-



IIUOHHBIA OSKCIEPUMEHT, TNPAKTHUYECKUE 3aHATHA M JIaDOpPAaTOPHBIC OIBITHI, BBINOJHSIEMbIE Yydamumuca. KaOWHeT XuUMHM ~ OCHAIIEH KOMIUIEKTOM
JEMOHCTPAIIMOHHOTO M J1a0OpaTOPHOTO O0OPYHOBAaHHS IO XUMHH JUII OCHOBHOW IIKOJNbI. B KaOMHETe XMMHUHM  OCYIIECTBISIIOTCA KaK ypodHas, Tak W
BHEYpOUHast pOpMBbI y4eOHO-BOCITUTATEIBHON AEATENLHOCTH ¢ ydamumucs. OcHaleHne B O0JIbIIei yacTu cooTBEeTCTBYeT llepeunio o6opynoBaHus KabuHeTa
XAMUU M BKIIOYAET pa3IMyYHbIE THIIBI CPEeACTB OOydeHHs. Boibplryro 4acTe O0OOpYJOBAaHHUsS COCTABISIOT Y4EOHO-TIPAKTHUECKOE M y4eOHO-TabopaTopHOe
000pyZI0BaHUE, B TOM YHCJI€ KOMIUIEKT HATYPAIbHBIX 00BEKTOB, MOEIH, MPHOOPHI M HHCTPYMEHTHI ISl IIPOBEICHHSI IEMOHCTPAIMA U PAKTHYECKUX 3aHSATHH,
JI€MOHCTpallMOHHbIE TaOJIUIIbI, BUIEO, ME/IMA OCHALICHHE.

B xoMIieKT TeXHUUECKUX ¥ WH(POPMAIIMOHHO-KOMMYHUKATHBHBIX CPEACTB OOYUYEHHUSI BXOJAT: anmnaparypa Ul 3alluceid 1 BOCIIPOU3BEICHHS ayAuo- 1
BUJICOMH(DOPMALIMH, KOMIIBIOTEP, MYyJIbTUMENA TPOEKTOP, TIOCKA C UHTEPAKTUBHOW MPUCTABKOM, KOJIJIEKIUS MEANA-PECYPCOB, BbIX0 B MIHTEpHET.

Hcnonb30BaHNE JIEKTPOHHBIX CPEJICTB 00yUEHUS TO3BOJISIIOT:

® aKTUBHU3UPOBATH JESITEILHOCTh 00YUYaAIOLIUXCS, MTOIYy4aTh 00Jiee BEICOKHE KaUEeCTBEHHBIE PE3Y/IbTAThl 00yUEeHHUS;
e 1pu nmoarotoBke Kk EI'D oGecneynBaTh caMOCTOSITENTLHOCT B OBJIQJICHUH COJIEPIKaHUEM Kypca .

e (opmuposats UKT - KOMIIETEHTHOCTH, CIIOCOOCTBYIOIIYIO YCIIEITHOCTH B YU€OHOU JeSITENIbHOCTH;

e (opmupoBats YV /I;

Hamypanvuvie 00vexkmul

HatypanbHble OOBEKTHI, HCHIOJb3yeMble B OOYYEHHHM XHMHH, BKJIIOYAOT B Cce€0sl KOJUIEKIIMM MHMHEPAJIOB M TOPHBIX IMOPOJ, METAUIOB M CILJIaBOB,
MUHEpaJIbHBIX YI0OpEeHH, MIacTMacc, Kayq4yKoB, BOJIOKOH U T. 1.

O3HakoMJIEHHE yJaluxcs ¢ 00pa3laMy UCXOJHBIX BEUIECTB, MOJYNPOAYKTOB U FOTOBBIX U3EIUNA MO3BOJISIET MOTYYUTh HATISIIHOE MPECTaBlIeHuEe 00 ATHX
MaTepuaiax, iX BHEITHEM BHUJIE, a TAK)KE O HEKOTOPBIX (PU3NYECKUX CBONCTBAX.

Xumuueckue peakmugot u mamepuaivl

OOpaimienre co MHOTHMHU BellleCTBaMHU TpeOyeT CTpOroro COOMIOACHHS MpPaBHJI TEXHUKH O€30MaCHOCTH, OCOOEHHO MPU BBIMIOJHEHUH OIBITOB CaMHUMU
yuanumucs. Bece HeoOxo1MMble MEpBI ITPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIUX JTIOKYMEHTAX U MHCTPYKIIHSX.
Xumuueckaa nabopamopnan nocyoa, annapamsl u npudopsvl

Xumuueckas nocyja noapa3ieisieTcsl Ha ABE IPYNIbL: AJis BHIIOJIHEHUS ONBITOB YYAIIUMUCA U IEMOHCTPALIMOHHBIX OIBITOB.

[Tpubopsl, anmapaTsl ¥ YCTAHOBKH, UCIIOJIb3yEMbIE Ha YPOKAX XHMMHUHU, TIOJIPA3ACISIOT HA OCHOBE MPOTEKAIOIIUX B HUX (U3NYECKUX U XUMHUUYECKUX .

Mooenu

OObekTaMu MOICTTUPOBAHUS B XMMHH SIBIISIOTCS ATOMBI, MOJIEKYJIbI, KPUCTAJIIBI, 3aBOJICKUE amlapaThl, a TAKKE MPOUCXOISIINE MTPOLIECCHI.

B npenonaBaHuy XMMHUHM UCHONB3YIOTCS MOJIENN KPUCTAJUIMUECKUX PEIIETOK anMasa, rpaduTta, cepbl, Gocdopa, okcuna yraepona(1ly), moBapeHHOU com,
TpJa, Hoja, Kene3a, Meld, MarHus, Habopbl MoJieNieil aTOMOB JJIsi COCTABJICHHUS IIAPOCTEPIKHEBBIX MOIETIEH MOJIEKYI.

Yueonwvie nocooua na newammnoii ocnose

B mponecce oOyueHuss XUMUN HCTIONB3YIOTCS CIEAYIONINE TaONUIIBI MTOCTOSIHHOTO SKCIOHUpoBaHus: «llepuoanueckas cucreMa XUMUYECKHX DJIEMEHTOB
JI.1. MenneneeBay, «Tabnuiia pacTBOPUMOCTH KUCIIOT, OCHOBAHUH U cOJel», «DMEKTPOXUMUUECKHI Psiji HAMpsHKEHUH MeTaiuioBy, «KpyroBopoT BelecTB B
MIPUPOJIE» U JIP.

JlJis opraHu3anuyi CaMOCTOSITENFHONW pabOThl OOYUAIONIMXCS HAa YPOKaX HMCIOJIb3YIOT Pa3HOOOpa3HbIE AUIAKTUYECKUE MaTepHalbl: TETPAAu Ha MedaTHOM
OCHOBE WJIH OT/IeTIbHbIC pabodre TUCTHl — WHCTPYKIINH, KAPTOUKH C 33/IaHUSMU Pa3HOU CTETIEHU TPYTHOCTH JUIS U3yYSHHsI HOBOTO MaTepHalla, CaMOIIPOBEPKH
Y KOHTPOJIA 3HAaHUU y4aIluXxcs.



Jnst oGecriedenns 6€30MacHOTO TpyAa KaOWHETe XMMHH UMEeTCs:
IIPOTUBOIIOKAPHBII MHBEHTAPh

alITCUKYy C Ha60p0M MCIUKAMCHTOB U ICPECBA30YHBIX CPCICTB,
MHCTPYKIIHIO TI0 NIPaBMIaM 0€3011aCHOCTH Tpy/Ia ISl 00yJaromuXx cst
)KYpHaJI pErUCTPALMU HHCTPYKTAXKA MO MpaBuiiaM 0e30MacHOCTH Tpy/ia.



Paboueii mporpaMmoii npeaycMOTpeH cJIeIyI i TeMAaTHYeCKUi MJ1aH.

No | Tema u Tun ypoka Hara DJIeMeHTHI COJlep:KaHUA ILnanupyeMsble pe3ybTaThl
o/ IIpeamerHbIe Mertanpeamerubie Y'Y J{ JINYHOCTHBI
I e VY]
BBe)Ie}me. Oﬁlllaﬂ XapPpaKTEPUCTUKA XUMHUICCKHUX JIEMEHTOB U XUMHUYECCKHUX peammii. Hepuogmqecmli/i 3aKOH U nmepuoanvecKasi CucreMma
xumMudyeckux 3jaemMeHToB JI.U.Menaeneena. (104.)
1. | Xapakrepucruka Bsoxueni uacrpykrax no OT u Th. Hayuamca: xapakrepru3oBaTh PerynsiTuBHBIE: CTaBST y4eOHbIC DopMUPYIOT
XHUMHYECKOTO XapakTepUCTUKA XUMHYECKOTO XUMUYECKHE 2JIeMEHTHI 1-3 —1o 3a/1a4yd Ha OCHOBE COOTHECEHUSA TOrO, OTBETCTBEHHOE
dJeMenTa 1o nojoxenusio s IICXI nepuroza 1o ux nojaokenuto [ICXD | 4To ysKe U3BECTHO M YCBOEHO OTHOILICHHE K
SJICMCHTA Ha AN Menneneesa. J.1. Menneneena. y4alumMcesi, ¥ TOTo, 4To eIé YUEHUIO
OCHOBAaHMH €TO JIeMOHCTpALIKA: MOJICIIM ATOMOB Ionyuam 603MoAHcHOCTL HEM3BECTHO
IIOJIOXKCHUS B anementos 1-3 —ro neprozos HayuyumbsbCs. ONMMACBIBATh U3YUCHHBIC ITo3HaBaTeJbHBIE:CAMOCTOSITENILHO
HepHo TUYECKON O0BEKTHI KaK CUCTEMBI, IPUMEHSISI BBIICISIOT H (POPMYIUPYIOT
crcTeMe JIOTMKY CUCTEMHOTI'0 aHaJH3a [I03HABATENIBHYIO LIEIb
J1. V.. Menneneesa KommyHnukaTuBHbIe: QOPMYIHPYIOT
COOCTBEHHOE MHEHHE U TIO3MIIMIO,
3a/1a10T BOIPOCHI, CTOAT IMOHATHBIE JJIS
napTHepa MOHATUS
2. | CBolicTBa OKCHJIOB, XHUMHYecKre CBOHCTBA OKCHJIOB, Hayuamcsa: na3piBath o011111E PeryasTuBHbIE: CTaBAT yueOHYIO IIpossisror
KHCJIOT, OCHOBAHUIA U OCHOBAHHH , KUCJIOT, COIICH B CBETE XUMUYECKHE CBOMCTBA KUCIOTHBIX, 3a7ia4y, ONPEAEISAIOT YCTOWYUBBIN
o TEOPUH SJICKTPOIUTHICCKOU OCHOBHBIX OKCHJOB, KMCJIOT, MOCJIE/IOBATENLHOCTD MPOMEKYTOUHBIX | y4eOHO —
COJICH B CBETC Teop?I/I AucConManyy 1 OKUCICHHUA- OCHOBAHUI U COJIEN ¢ IO3ULIUU LeJel ¢ y4eTOM KOHKPETHOIO [1I03HABaTENbHbI
SJIEKTPOIUTHICCKON BOCTaHOBJICHHS TDJI; npHBOAUTE IPUMEPHI pe3yNbTaTa, COCTABISIOT IUIaH 1 1 uHTEpEC K
JUCCOIIMALNHA U peakuuii, NOATBEPKAAIOIINX AJTOPUTM AEUCTBUI HOBBIM
OKUCJICHUS - XUMHMYECKHE CBOMCTBA: OKCUJIOB, Ilo3naBaTenbHbIE: criocobam
BOCCTAHOBJICHUS KHCIIOT, OCHOBAHUH, CONIEH; CaMOCTOSITENIBHO BBIIEISAIOT peleHus 3ana4d
ONPENETISATh BEIECTBO — OKHCIUTENb | (OPMYIHPYIOT TO3HABATEIBHYIO LETIb,
U BEILIECTBO —BOCCTAHOBUTEID B UCIIONB3YS OOIIHE IPUEMBI PEIICHUS
OBP; 3amay
Tonyuam eozmodicnocmo KoMmyHuKaTHBHBIC:
Hayuumuvcs: TpOrHo3upoOBaTh KonTpons u onienka neicTBui
CIIOCOOHOCTD BEIIECTBA ITPOSIBIISATH mapTHepa
OKHCIIUTENbHBIE WIH
BOCCTaHOBUTEIIBHBIE CBOMCTBA C
Y4ETOM CTETIEHEH OKUCIEHUS
3JIEMEHTOB, BXOJSIINX B €r0 COCTaB
3. | AMboTepHBIE OKCHIBI [ousTHE 0 IEPEXOTHBIX DMEMEHTAX. Hayuamca: xapakrepru3oBaTh PeryasiTuBHbBIC: IIpossnsror
¥ THIAPOKCHIBI AmboreprocTs. ['eneTnaeCKUH psijt XMMHUYECKHE CBOMCTBa aM(OTepHBIX | [IpHHUMAIOT M COXPAHSIOT YIEOHYIO JI0OpoXKenaTenb
TEPEXOAHOI03ICMCHTA. OKCHJIOB Y TUJIPOKCHU/IOB; 3a7a49y, YYUTBHIBAIOT BBIICICHHBIC HOCTb,0T3HIBUUB
Jlab.onprt: 1.Iomydenne ruapoxcuia UCIIOJIB30BaTh NIPH XapaKTEPUCTUKE | yYUTEIEM OpPUEHTUPHI ICICTBHS B OCTB, KaK




I[HKA U UCCIICIOBAHNE €T0 CBOMCTB BEIIIECTB MOHATHE «aM(OTEPHOCTHY, | HOBOM YUEOHOM MaTepHaic B [IOHUMAaHUe
MIPOBOAUTD OTIBITHI, COTPYIHUYECTBE C YUUTEIIEM YYyBCTB
MOATBEPKIAIOIINE XUMUUECKUE I[Ho3naBarenbHbIE: JpYTUXTIIOAEH U
CBOIicTBa aM()OTEPHBIX OKCHIOB 1 CraBst 1 popMyITUpYIOT IpodieMy conepeXxuBaHUE
THUIIPOKCHUJIOB; ypOKa, CAaMOCTOSITENIbHO CO3Ja0T uMm
Tonyuam eo3moacnocme AJTOPUTM AEATENIbHOCTH NPU PELIEHUN
Hay4umsCcs: 0OCO3HABATh 3HAUEHHE po0JIEMbI
TEOPETUYECKUX 3HAHUMN AT KommyHukaTuBHbIe:

MPAaKTUYECKOH NesTeIbHOCTH [IposIBISIIOT aKTUBHOCTH BO

YeJioBeKa B3aMMOJICHCTBUY JUTSI peLLICHUs
MO3HABaTENbHBIX U
KOMMYHHMKATHBHBIX 3a7a4(3aat0T
BOITPOCHI, (POPMYIHPYIOT CBOU
3aTpyAHEHUS, IpeIaratoT MOMOILb B
COTPYIHUYECTBE)

4. HepI/IO JIMYECKAN Crpykrypa [ICXD JI.U. Menpeneena. Hayyamcsa: onuceiBath U PeryjisiTuBHbBIC: Ornpenenstor
3aKOH U Crpoenne atoma. GU3NIECKUHA CMBICT XapaKTepHU30BaTh TAOIUYHYIO ITnaHupyrOT CBOM ACHCTBUS B CBOIO JIMYHYIO
I TIOPSZIKOBOT0 HOMEPA, HOMepa neprona, | gopmy [ICXD JI.U. Menneneesa; COOTBETCTBUH C IMOCTABIIEHHOMN MO3ULIHUIO,

CpUOIICCKAT HOMEpa IPYIIILI XAMUYECKOT O SJIEMEHTA | nenaTh YMO3AKIIIOUEHHUS O XapakTepe | 3aJayel U yCIOBHUAMU ee peau3aliu aJIeKBaTHYIO
CHCTEMA B I[ICXD LU Menneneesa. IIpHanHbl | y3vienenms cBOMCTB XHMHUECKHX nuddepentmpo
. . Menneneea B M3MCHCHIT CBOMCTB XHMHUCCKIX 3JIEMEHTOB ¢ yBeIndeHHeM 3apanos | Tlo3HaBaTelbHbIE: CTABAT BAHHYIO
CBETE YUEHHSA O i[);;h;z;”;iBHH Fg;(ncli);in;zf;iﬁ; ATOMHBIX sL1ep. 1 QOPMYIHPYIOT LEIH U TPOoOIIeMbI CaMOOLIEHKY
CTPOCHHH aToOMa noarpymmax [ICX? JLHL Mereneesa, Tonyuam 603MoHcHOCTb YPOKa; 0CO3HAHHO H IPOU3BOILHO CBOI/IX6 YCIEXOB

JleMOHCTPAILISE: s THHES hOPMEI HAYUUMbCS, TPUMEHSTD SHAHUS O CTPOST B yCTHOW M MUCbMEHHOW opme | B yuebde

TaONuI] NEPHOTNYECKOH CHCTEMBI. 3aKOHOMEPHOCTAX IEPHOANYECKON

JIa6.onbIT: 2.MoaenupoBaHue CUCTEMBbI XUMHUYECKUX JJIEMEHTOB KommynuKkaTHBHBIe: .

nocTpoenns [1epuoanuecKoii cucTeMbl | T 0ObACHEHHS M PEBHICHHUS Branenne MOHOIIOTTHECKOM 1

A.N. Menzneneesa CBOJCTB KOHKPETHBIX BELIECTB JIMAIIOrHIECKOi GopMamu peun

5. | XumMuueckas XuMHYECKasi OpraHu3alysl )KUBOU U Hayuamcsa: xapakrepu3oBartb PeryasituBHbIe: paboTaTh 10 IDIAHY, DopMupoBaHue
OpraHH3aIUs KUBOM HEXUBOW NMPUPOBI. XI/IMI/I‘ICCIEI/Iﬁ XUMUYECKHUM COCTAB KMBOM E(neTKM; UCTIONB3YS CIIEIUAIFHO MOJOOpaHHbIE | OTBETCTBEHHOTO

M COCTaB sJIpa, MAHTUH U 36MHOM KOpBL. | COCTaB SiApa, MAHTUM 36MHOM KOPBL; | CPENCTBA. Y MEHUE OLEHUTH CTENIEHb OTHOLLIEHUS K
1 HEXKUBOU TIPUPOJLbI XHUMHUYECKHUE DIIEMEHTHI B KIIETKaX Tonyuam 6o3moodicnHocms ycnexa WM Heycrexa CBOer YUEHHIO

JKUBBIX OpraHU3MOB. Makpo- u
MHKPODIIEMEHTHL.
Jdemoncrpaumsa:Mopens CTpoeHus
3€MHOTO II1apa B MOMEPEIHOM
paspese

Hay4dumvcs: OOBSICHATh MHDP C TOYKH
3pE€HUA XUMHH

JIEATENbHOCTH
ITozHaBaTe/IbHbIE: AHATN3UPOBATH,
CpaBHHBATH M 0000IIATh H3yICHHBIE
noHsTHsl. CTPOUTH JIOTHIECKOE
paccyXJIeHne, BKIII0Uasi yCTAHOBJICHUE
MPUYUHHO — CJIEAICTBEHHBIX CBSI3EH.
[MpencTBnsaTh MHGOPMALIUIO B BUIE
pHCYyHKa

KoMmyHuKaTHBHBIC:

OTcranBaTh CBOIO TOUKY 3PCHUS,
MPUBOANTH APTYMEHTHI, TIOATBEPKAAs
ux (pakramu




6. | Kmaccuduxanus O06o00tmIeHNE CBEeIeHHI 0 XUMUIEeCKUX | Hayuamcs: ycTaHaBINBATh PerynsiTuBnbie: Ormpenenstor
XHUMHYECKHX PeaKLuit peaKIusIx. Knaccnq)pixaum MPHHAVICHKHOCTE XHMHIECKOH Berapuraror Bepcum peneHus 5 BHYTPEHHIOIO
XMMHUYECKHUX PEAKIM 110 Pa3InYHbIM | PEaKknuH K ONpeAeIEHHOMY THITY 110 | IPOOJIeMbl, OCO3HABATh KOHEYHBIH TIO3UIIHIO
11O pasINIHEIM OCHOBaHMSIM: OITHOMY M3 KJIacCH(IMKAIMOHHBIX pe3ysbTar o0ydJaromuxcs
OCHOBAaHMAM COCTaBY M YMCITY PEATHPYIOUIUX U MPU3HAKOB: 1) M0 YUCITY U COCTABY Ha YpOBHE
00pa3yromuXxcs BEMECTB, TEIUIOBOMY | MCXOJIHBIX BEIIECTB M MPOIYKTOB IMoznaBaTenbHbIE: TIOJIO>KUTETHHOT
a¢dexry, peakuuy (peakuy CoeTMHEeHHS, Br1OuparoT 0OCHOBaHUS M KPUTEPHU VTSI | O OTHOIIEHHS K
HaIpaBJICHUIO, I3MEHEHHIO CTETNIEHeH | pasJioKeHHMs], 3aMEIlIeHNsI 1 0O0OMeHa); | Kiaccudukamu 00pa3oBaTeIbHO
OKHCIICHHSI 3JIEMEHTOB, 00pa3yIoIInX 2) 1O BBIICTICHUIO WITH [Tpeobpa3zoBeiBaTh HHPOPMALIUIO U3 My TIpoIeccy,
pearupyrolye BemiecTsa, gase, TIOTJIOIIEHHIO TETUIOTHI (peaKiuu OJTHOT'O BU/Ia B IPYrOM U BBIOMPATH IUIs | MOHUMAIOT
UCIIOIb30BAHMIO KaTaJIu3aTopa. 9K30TEpPMHUUYECKUE H ce0st ynobHyto Gpopmy pukcanmm HEOOX0/IMMOCTh
JIa6. onbITHI: JHJIOTEPMHUYECKHE); Tpe/ICTaBIeHNs THPOpMaIUN yYEeHUS
3. 3aMelneHue xKene3oM Meau B 3) Mo M3MEHEHHUIO CTeneHen
pactBope cynbdara meau (II) OKHCJICHUSI XMMUYECKUX 3JIEMEHTOB | KoMMyHUKaTUBHBIE:
(peakiuu OKHUCIUTETHHO- OTtcTauBaTh CBOIO TOUKY 3PEHHUS,
BOCCTaHOBUTEIILHEIE); NIPUBOAUTE aPTYMEHTBI, IIOATBEPKAAs
4) 1o 0O6paTUMOCTH TMpolecca ux ¢akramu. PaznuuaTe B yCTHOHM peun
(peakuuu oOpaTUMbIe U MHEHHE, JI0Ka3aTeNbCTBA, TUIIOTE3bI,
HeoOpaTHMEIE); Teopuu
Ionyuam 603M0ICHOCTb HAYYUBCA:
COCTaBJISITh MOJICKYJISIPHBIE U
TMOJIHbIE MOHHBIE YPaBHEHUSI 10
COKpAIIICHHbIM HOHHBIM
YpaBHEHHUSIM.
7. | IloHsiTHE O CKOPOCTH ITonsiTHE O CKOPOCTH XUMUYECKON Hayuamcs: na3biBath (akTopsl, PerynsiTuBHbie: [IposBisirtoT
XUMHYIECKO peaxuun. QakTOphl, BIUAIOIUE HA BJIMSIOIINE HA CKOPOCTh CamocTosTenbHO 00HaPyKHUBAIOT U YCTOWYIHBBIN
CKOPOCTb XUMHMYECKUX PEaKIUii. XMUMUYECKOH peakiiy U OOBSICHIThH (dhopMynmupyloT npodiemy. y4eOHO —
peakiuu JeMoHcTpanum: UX BJIMSTHHE Ha CKOPOCTh [T03HABATENIbHBI
3aBUCHMOCTb CKOPOCTH XMMUYECKOI peakiiy; Ha3bIBaTh IMo3naBaTenbHbIE: it uHTEpEC K

XUMHYECKOH peakuy OT IPUPOIBI
pearupyrommx BemecTs.
3aBHUCHMOCTD CKOPOCTH XUMUYIECKOM
peaxyy OT KOHIIEHTPAIHH
pearupyromnx BemecTs.
3aBHCHMOCTh CKOPOCTH XUMHUYECKON
peaxIyu OT TUIOIIAIH
COIIPUKOCHOBEHHS PEarHp yFOIIIX
BEIICCTB («KUTSIINN CTION).
3aBUCHMOCTH CKOPOCTH XHMHUIECKOM
peaxmnuu ot

TEMIIEePaTypPhl Peartp yIOITIX
BEIIIECTB.

JIab. OnbITHI:

4. 3aBUCHMOCTb CKOPOCTH
XUMHYECKON pEaKIiu OT

(haKkTOpPHI, BIHAIOINE HA CMEIICHIE
XUMIYECKOTO PaBHOBECHSI.

Tonyuam o3modcrnocme
HAY4UmbsCs. TTPOrHO3UPOBATH
pe3ynbTaThl BO3ACUCTBUS
pa3nu4HBIX (PaKTOPOB Ha N3MEHEHHE
CKOPOCTH XUMHWYECKOH peaKiuny;
MPOrHO3MPOBATH PE3YIbTATHI
BO3JICHCTBHS PA3ITUYHBIX (HJaKTOPOB
Ha CMEIIEHUE XUMUIECKOTO
paBHOBeECHS

BBISBISIFOT IPUYMHBL U CIIEACTBHA
saBieHuid. CTPOST JOruuecKue
paccyXIeHusl, yCTaHABIUBAIOT
MPUYUHHO — CIIEACTBEHHBIE CBA3U

KommyHukaTuBHbIE:

YYUTHIBAIOT Pa3HBIC MHEHUS U
CTpEeMSATCS K KOOPAWHALINK PA3ITUIHBIX
TIO3UIIMH B COTPYIHUYIECTBE,
(hopMynHpyIOT COOCTBEHHOE MHEHHE 1
TIO3UIIHIO

HOBBIM OOIIM
crocobam
pelieHus 3a1a4




TIPUPOBI PEaruPYIOIIUX BEIICCTB Ha
TIpUMepEe B3aNMOJICHCTBUU KHCIIOT C
MeTauiaMHu. 5. 3aBUCHMOCTD
CKOPOCTH XUMHUYCCKOU PEAKIIUH OT
KOHIICHTPALUHN pearup yroIux
BEILIECTB HA MPUMEPE
B3aHMOJCHCTBUS IIUHKA C COISTHOMN
KHUCIIOTOM pa3iMyHON KOHIICHTPAIUH.
6. 3aBHCUMOCTb CKOPOCTH
XUMHYECKON pEakIiy OT TUIONIAIN
COINPHUKOCHOBEHHUS PEArHp YFOITUX
BEIIIECTB.

7.MopenupoBaHue «KUIISIIETO CI0s.
8. 3aBUCHMOCTH CKOPOCTH
XUMUYECKON pEeaKLUU OT
TeMIlepaTypbl pearupykoliuxX BEIIeCTB
Ha TIpUMepe B3aUMOJIEHCTBUS OKCHIA
meau( 1) ¢ pacTBopoM cepHoi
KUCJIOTHI Pa3IMYHON TeMIIepaTyphl

8. | Karanuzaropsl Karanuzatops! u kaTanus. Hayuamcsa: ucrionb3oBath IpH PerynsituBHbIe: VYcBoenue
WHru6uropsl. AHTHOKCHAAHTEI. XapaKTEPUCTUKE NTPEBPALICHUH VY4UTHIBAIOT NPABUIIO B IUIAHUPOBAHUM | IIPABUII
JeMoHcTpanum: BEILIECTB MOHATHS «KAaTaJInu3aTopy, U KOHTpOJIE croco0a pelieHus, UHIUBUIYaJIbHO
I'oMoOreHHsli1 U reTeporeHHbINn «MHTHOHUTOP», «aHTHOKCUIAHTHDY, OCYILIECTBJISIOT IIOIIArOBbII KOHTPOJIb | IO U
KaTtanu3bl. DepMEHTaTUBHBIN MPOBOJUTH HECIIOKHBIE XMMUUECKHE 0e30macHoOro
kartanu3. IHrubuposaHue. OIIBITHI M HAOJIOAECHUS 32 Ilo3naBaTenbHbIE: MIOBEJICHHS
J1a0.onbITHI: W3MEHEHUSIMH CBOMCTB CBOMCTB CaMOCTOATENbHO CO3AAI0T AITOPUTM BUC,
9. Paznoxenue BEIIECTB B MIPOLIECCE PEBPALIEHUH, | AEATENLHOCTHT IIPU PELICHUH MPOOIeM | YrOKAIOIIHUX
TIEPOKCUJIa BOJOPOAA € ITOMOILBIO cobmonats mpasmwia Th u OT. Pa3JINYHOrO Xapakrepa JKU3HU U
okcuza mapraaua (IV) u xaranasbl Tonyuam o3modcrnocme KoMmMyHUKATHBHBIE: 3I0POBBIO
10. O6HapyxeHne KaTana3bl B HayuumCcs: TPaMOTHO oOpamatecsi | JloroBapuBaroTCst 0 COBMECTHOMN Tmoaen
HEKOTOPBIX MHUILEBBIX TPOAYKTAX. C BEIIECTBAMH B ITOBCEJHEBHON JIEATENIHOCTH, IIPUXOAT K 00IEeMy
11. MarubupoBanue B3aUMOACHCTBHUA | KU3IHU PELIEHUI0, B TOM YHUCIIE U
KHCIIOT C METaJlJIaMH YPOTPOIIMHOM CTOJIKHOBEHHIO HHTEPECOB
9. | O6o06mEHNE U Hayuamca: o000marte 3HaHUS U PeryasiTuBHbIE:
CHCTeMATU3aIUs MPEJICTABIATE HX CXEM, Taluu, BHVOC}IT HE0OXOIMMBbIe KOPPEKTHBHI B
. Npe3eHTanni JICWCTBHE TTOCIIE €TO 3aBEPIICHNS Ha
3HaHHU 110 TEMC
OCHOBE €T0 M yJeTa XapakTepa
«BBenenue» C/ICNTAHHBIX OIIHOOK
Ilo3naBarenbHbIC:
CTposT peueBoe BBHICKa3bIBAaHNE B
YCTHOM ¥ IHCBMEHHOH (popme
KomMMykaTHBHBIE: KOHTPOIHPYIOT
JICWCTBHS TapTHEpa
10. | KontpoabHas KonTpons npeaMeTHsIx u Hayuamca: npuMeHsTh ony4yeHuble | PeryJsiTMBHBbIE: OCYIIECTBIISIOT Beipaxaror




paboraNel METaNpeIMETHBIX YICOHBIX ISHCTBUN | 3HAHHA U CPOPMUPOBAHHBIC YMEHUS | TIOIMIATOBBIA M MTOTOBBIA KOHTPOJb IO | aJIeKBaTHOE
O Teme o TeMe « Beenenue. JUTS PEIICHUsT yIeOHBIX 3a/1a9 pe3yabTaTy MTOHUMAaHWe
B OO0mras xapaKTepUCTUKA XUMUICCKUX [o3naBaTenbHbBIE: MIPUYHH ycIiexa
«BBCACHUC AJIEMEHTOB ¥ XUMHUYCCKHUX PEAKITHIA. CTPOSIT PeYCBOC BHICKA3EIBAHKC B 1 Heycrexa
Ilepnoauueckuii 3akoH u YCTHOM U TIMCEMEHHOH (opme yaeOHOI
[Tepuonuueckas KoMMyKkaTHBHBIE: YIUTHIBAIOT JIESITETBHOCTU
cHCTEMa XUMHUYCCKUX DJIEMCHTOB pa3HbIC MHEHUSI M CTPEMSITHCS K
. U. Menneneesa» KOOpJIMHAIIMU Pa3JINYHbIX TO3UIMH B
COTPKYJTHHYECTBE
Tema 1. Metauibi(184.)
11. | Tlonoxeuue ITonoxxeHrue MeTauioB B Hayuamcs: xapaktepu3oBaTh PerynsiTuBHbie: Ornpenenstor
3IIEMEHTOB-METAILIOR Ilepuomudeckoii cucreme METaJUTHI 110 UX MOJIOKCHHUIO B [TpUHUMAOT ¥ COXPAHSIOT YICOHYIO CBOIO JINYHYIO
I . XUMHMUYECKHX 3JIEMEHTOB [ICX3 JI.N.Menneneena, 3aj1a4y, MIaHUPYIOT CBOU JIEUCTBUS B TO3UILIHIO,
B LICpHOMICCKON J. 1. MenpaeneeBa. Merannnueckas OMUCHIBATh CTPOCHUE COOTBETCTBHUHM C ITOCTABJIEHHOH 3ajadel 1 aJIeKBaTHYIO
CHUCTEMC KpHCTaJINYecKas pelieTka 1 (u3HYECKHE CBOICTBA METAIIOB, | YCIOBHMSAMM €€ Pealu3aliy nuddepeHInpo
}1. W. MenneneeBa u MeTaJlJInYeCKass XUMHUYCCKas CBA3b. OOBSICHATH 3aBUCUMOCTh CBOWCTB | Ilo3HaBaTe/IbHbIE: BaHHYIO
0COOEHHOCTH Oo1rue ¢husnvecKkrue CBONCTBa METaJIJIOB OT UX MOJIOKEHUS Hcnone3yroT 3HAKOBO — CHMBOJINYECKHE CaMOOLIEHKY
CTPOCHUS UX METAJIOB. [ICXD JI.M.Menneneera; cpencTBa CBOHX YCIIEXOB
Cru1aBBl, UX CBOWCTBA M 3HAYCHUE. THonyuam eo3moarcHocms KommykaTuBHbIe: B yuelbe
aToMoOB. Du3nueckue )
\, JeMoHcTpanum: Hay4umCs: MPOrHO3UPOBATh ApPryMEHTHPYIOT CBOIO MO3UIIHIO U
CBOUCTBA MCTAJIOB. OO6pas3iibl CIUIABOB CBOMCTBA HEM3y4EHHbIX KOOPAMHHUPYIOT €€ C HO3UIUHU IAPTHEPOB B
CnaBsl 3JIEMEHTOB M UX COCIUHEHUI Ha | COTPYIHHYECTBE
OCHOBE 3HaHUU O
MIEPUOITYECKOM 3aKOHE.
12. | XuMHueckue XUMHUUYECKUE CBOMCTBA METAJUIOB KaK | Hayuamcsa: onuchIBaTh CBOMCTBA | Pery/isiTUBHBIE: DopMupyroT
CBOICTBA METALUIOB BOCCTAHOBUTEJIEH, a TAKKe B CBETE X | BEIIECTB Ha OCHOBe HaOmogeHuii | [locraHOBKa yueOHOI 3a1aun Ha OCHOBE YMEHUS
MIOJIOKEHUSA B DJIEKTPOXUMHUUECKOM 3a WX TPEBpAIICHISIMH, COOTHECEHHS TOT0, YTO U3BECTHO U HCIIONB30BaTh
pAdy HaNpsDKEHUH METaJlIoB. JEMOHCTPHPYEMBIMH YIHUTENEM, | YCBOCHO , M TOTO, YTO €IIIe HEM3BECTHO 3HAHHS B OBITY
Jemoncrpauuu: B3aumoneiicteue HCCIIE0BaTh CBOMCTBA BEIIECTB IMo3naBaTe/ibHbIE:
METAJJIOB C HEMETaJUIAMHU. B XOJI¢ BHIITOJTHEHHUS BeiBmkeHne rumnores, X 000CHOBaHHE,
JIa0. onbIThl: 12.B3amMoneiicTBue 71a60paTOPHOTO OTIBITA, AETATh JI0Ka3aTENbLCTBO
PAacTBOPOB KHUCIIOT M COJIEH ¢ BEIBOZIBI O 3aKOHOMEPHOCTSIX
MeTaJuIaMu CBOICTB MeTaJlJIOB B neprofax 1 | KoMmMykaTHBHbBIe:
TpyIIax. Y4aBCTBYIOT B KOJUISKTHBHOM
Honyyam eo3modrcHocms 00CyXKIeHIHN npobiem, TIPOSIBIISIIOT
Hay4umuCs: POTHO3UPOBATH aKTUBHOCTh BO B3aWMOJCWUCTBUHM LIS
XUMIYECKHE CBOWCTBA pemeHns KOMMYHUKATHBHBIX u
HEM3yYCHHBIX 3JICMEHTOB U MX MTO3HABATEIFHBIX 3a/1a9
COEJIMHEHUI Ha OCHOBE 3HAHUI O
TIEPUOJIITIECKOM 3aKOHE.
13. | MeTasuisl B IPHPOJIE. Mertamiet B mpupogae. Obmime Hayuamca: coctaBnsTh PeryasituBHbIE: Tl'opnocts 3a

Oo61ue
COCO0BI UX
MOJTy4eHUS

CITOCOOBI MX TTONy9IEHHUSL.
JIa6. onbIThI:
13. O3HaKOMIIEHHE C pyJaMU JKele3a

YpaBHEHMS PEakIni , JIeKAIINX B
OCHOBE TTOTY4EHHS METaJIJIOB.
Tonyuam eo3mooicHocmb

YUuTBIBAIOT NPaBWIO B IUIAHUPOBAHUU U
KOHTpOJIE criocoda IeicTBHs
Ilo3naBaTenbHBIE:

POCCHICKYIO
HayKy




14. OkpamvBaHue IUIAMEHHU COJSIMHU
LIEJIOYHBIX METAJIIOB

Hay4umbocs: NIPUBOANUTD
MPUMEPBl YpaBHEHUI peaKiuid,
JISKAIIHUX B OCHOBE
MPOMBIIIJIEHHBIX CTTIOCO00B
MOTY4YEHHUS YyT'yHa U CTaJlu.

Hcronb3yroT mOUCK HeOOX 0uMOit
nH(popManuy 115 BHITOHEHHUS Y4eOHbIX
3aJJaHui C MCTIONIb30BaHNEM yueOHOH
JIUTEpaTypHI

KommykaTuBHbIe:

YYUTBIBIOT pa3Hble MHEHHS M CTPEMSTHCS
K KOOpAWHAILINY Pa3JInYHBIX TIO3ULNH B
COTPYIHUYECTBE

14. | PemeHue pacueTHBIX PacuerHsle 3aaun M0 ypaBHEHHAM Hayuamcsa: pewaThb pacueTHbie | PeryasiTuBHBIE: OsnazieHue
3371249 C OHATHEM XMUMHYECKHX PEaKInii, MPOTEKAIOMINX | 3a7a4 1Mo YPABHEHHAM OLEeHI/IBaIOT MPABHIILHOCTD BBIMOMHEHHS HaBbIKAMH JUIS
0 C y4acTHEeM METaJIOB U UX XUMHYECKHX PEaKIuii, JICHCTBHS Ha YPOBHE aJIeKBaTHON MPaKTHYECKOH
Maccosds 0on COCJIMHCHUI MPOTEKAIOIIHX C Y4acTHEM PETPOCIIEKUBHOMN OIIEHKH JIeATETBHOCTH
8b1X00a NPOOYKMa METAJUIOB ¥ UX COSAUHEHHUM. Io3HaBaTeJbHbIE:
Tonyuam eo3modarcrocmo Bei6upator Hanbonee apdexTrBHbIC
HAy4umsCA: peraTh CIOCOOBI PEIliCHHsI 3a/1a4, KOHTPOIHUPYIOT
OJIUMITHA THBIC 38a4H. 1 OLICHUBAIOT MPOIECCHHU PE3YIbTAT
JeATETbHOCTH
KoMMyKaTHBHBIE:
KoHTponupyoT neiicTBus napTHepa
15. | IToHsTHE O KOPPO3UH Koppo3ust MmeTayuioB u criocoos! Hayuamca: ucnonp30BaTh Npy PeryjasiTuBHbIE: YMenue
METALIOB Oopb0ObI ¢ Hel XapaKTepPUCTUKE METAJUIOB M MX | Pa3znnyaror criocob u pe3ynbTaT ACHCTBHSA | MHTETPUPOBAThH
COeMHEeHU OHATUSA «Koppo3us | [o3HaBaTeJbHbBIE: HOJTyYEeHHBIE
METaJUIOBY, «XUMHUYECKast Brazgeror o0mmM nprueMoM pereHust 3HaHUS B
KOPPO3Us», 3am1a4 MPaKTUYECKUX
«QIICKTPOXUMHYECKast KomMmykaTuBHbIE: YCIIOBHSAX
KOPPO3UsD», HAXOIHUTH CIIOCOOBI JloroBapuBaroTcsi 0 COBMECTHOH
3aIIUTHI METAJUIOB OT KOPPO3HH. | AEATEIBHOCTM, HPUXOIAT K 00ImeMy
Tonyuam 803mM0xcHOCTD pELICHUIO
HAy4umocA | IPAMEHSTh 3HAHHS
0 KOPPO3HH B KHU3HH.
16. | Ileno4nbIE METAILIBL: OO01ast XxapakTepUCTHKa [IETOYHBIX Hayuamwca: naBatb PeryasTuBHbIE: PasBurue
o6Ias MeTaJuIoB. MeTasuisl B IPUPOJE. XapaKTEPHCTUKY LIETOYHBIM [TnaHnpyIOT CBOM AEHCTBHS B CBSI3H C OCO3HAaHHOTO,
OO01ue crnocoObl X MONTYyYCHHS. MeTaJulaM 110 X MOJDKEHHIO B MIOCTaBJICHHOM 3a/1a4ei ¥ yCIOBUAMHU ¢ YBaXXHUTEIEHOTO
XapaKTCpuCTHKa CtpoeHne aToMOB. I[ICX5 .M. Menneneesa, pemeHns u
lleno4yHBIe METAIIIBI — MPOCTHIE MCCIIeIOBATh CBOHCTBA IMo3HaBaTebHbBIE: J0OpoKeTaTesb
BEILIECTBA IIENOYHBIX METAIJIOB — KaK CraBAaT U GOpMYIUPYIOT LEIH 1 HOTO
NPOCTHIX BEIECTB. npoOIeMBI ypoKa OTHOLICHHS K
Tonyuam 603morcHOCHb KommykaTuBHbIe: JIpyromy
HayyumuCsi: TpaMOTHO AJICKBAaTHO HCIIONB3YIOT PEUYCBBIS yenoBeky. Ero
o0pamnaThes ¢ BEIIECTBAMU B cpencrtsa s 3QPEKTUBHOTO pelICHHs MHEHHIO,
TIOBCETHEBHOM KHU3HH. KOMMYHUKATHBHBIX 337144 CIIOCOOHOCTH
BECTH JUAJIOT C
JIpYrUMHA
JIFOIbMHU
17. | Coenunenus BaxxHeiimue coelMHEHHs MIENOYHBIX | Hayuamcs: XapakTepu3oBaTh PeryasiTuBHbIe:




mICJI0OYHBIX MECTAJIJIOB

METaJJIOB — OKCHU/IbI, THUAPOKCHIBI 1
coJ (XJI0pUbL, KapOOHATHI,
Cynb(aThl, HUTPATHI), UX CBOHCTBA U
MIPUMEHEHNE B HAPOJHOM XO3SIHCTBE.
Kanuiineie ynoOpeHws.
JdemoncTpauuu:

OO0pa3IIbl MIETOYHBIX U
[IET0YHO3EMEIIbHBIX METaJUIOB.
BzanmopaeiictBue HaTpus, TUTHS C
BOJIOW. B3anmoneiicTBue HaTpus C
KHCIIOPOAOM

(hm3mIecKkue U XUMHYCCKHE
CBOICTBa OKCHIOB U
THIIPOKCHUJIOB IIEITOUHBIX
METaJUIOB, COCTABIIATh
XUMHYECCKHE YPaBHCHUS,
XapaKTepU3YIOIINe CBONCTBA
MIETIOYHBIX METAJIOB, PEIIaTh
«IIETIOYKWY TIPEBPAICHHN.
Honyuam so3moicHocms
HayuumCsi. COCTABJIATH
«IIETIOYKUY TIPEBPAIICHU.

Y4YNTHIBAIOT NPaBHUJIO B IUIAHUPOBAHUH U
KOHTpOJIE CrIoco0a pereHus
Ilo3naBaTenbHbIC:

Hcronb3yroT mONUCK HeOOX 0MMOit
nH(popManuK 115 BHITOTHEHHUS Y4eOHbIX
3a/laHnH C MCIOJIb30BaHUEM yIeOHOM
JIUTPATYPHI

KommykaTuBHbIe:

YYNUTHIBAIOT pa3HbIE MHEHUSI U CTPEMSITCS
K KOOpAWMHAILIMY Pa3JInYHBIX TIO3UIINH B
COTPYIHUYECTBE

18. | lllemouno3eMeIbHBIE OO01m1ast XapaKTEpUCTUKA DIICMCHTOB Hayuamuca: naBatb PerynsiTuBHbIe: Pa3zButue
MeTasIbl: 0bmIas riaBHOM noarpynmsl 11 rpymmsr. XapaKTEePUCTUKY [TnaHupyroT cBOM NEHCTBUS B CBSI3H C OCO3HAHHOT O,
CtpoeHue aToMOB. I1e7I0YHO3EMENTbHBIM MeTalaM MOCTaBJIEHHON 3aaueil U yCIOBUSIMU ee YBaKUTEIBHOTO
XapaKTepUCTUKA
IIenoyno3zemenbHble o ux nomwkeHuo B [ICXD pelieHus u
METaJIJIbl — TPOCThIE BEILIECTBA. JI.N.MeHnneneena, ITo3naBarebHBIE: JIOOp OKeNIaTelNhb
XapaKTepu30BaTh coCTaB aTOMOB, | CTaBAT U GOPMYIUPYIOT EIH U HOTI'O
HCCIIeIoBaTh CBOMCTBA npoOJIeMBbI YpoKa OTHOIIIEHHS K
IIETOYHBIX METaJIOB — KakK KoMMmykaTHBHBIE: JIPYTOMy
MPOCTBIX BEILECTB. AJIEKBaTHO HUCIIONIB3YIOT PEUCBbIC yesoBeky. Ero
Ionyuam 6o3moorcHoCmb cpencrtsa s 9 (GEKTUBHOIO peLIeHHs MHEHHIO,
HAy4umsCs: TPaMOTHO KOMMYHHUKAaTUBHBIX 337124 CIIOCOOHOCTH
00pallaThsCs ¢ BELECTBAMU B BECTH JTUAJIOT C
MIOBCEJHEBHOM JKU3HU JIPYyruMHU
19. | Coenunenus Baxwneiime coequHeHus Hayuamcsa: xapakrepu3oBaTh PerynsiTuBHbie: JIFOABMU
I1ET0OYHO3EMEITBHBIX LIETI0YHO3EMETbHBIX ¢br3HYecKre 1 XUMHYECKHe Y4uUTHIBAIOT NPABUJIO B IIAHUPOBAHUU U
METaJJIOB — OKCHJIbL, TUAPOKCUIBI U | CBOMCTBA OKCHUIIOB U KOHTpOJIE CII0c00a peleHus
MeTalios conu (XJIopuasl, KapOOHATEHI, THUIPOKCUIIOB Ilo3naBaTenbHbIE:
HUTPATHL, cynb(atsl, pocdaTbl), UX | MIETOYHO3EMEIBHBIX METAILIOB, Hcrionp3yroT MOUCK HE0OX OMMOH
CBOICTBA M IPUMEHEHHE B HAPOAHOM | COCTaBIISITH XMMHUECKUE MHGOPMALIUH JUTS BHITIOIHEHUS Y4eOHBIX
XO03sICTBE. YpaBHEHUS, XapaKTEPU3YIOILIHE 3a/IaHMi C MCIONH30BaHNEM YUeOHO
JdemoncTpanuu: CBOMCTBA ILEJIIOYHBIX METAIJIOB, JIUTPATYpPhI
B3aumoneiicTBue Kanblys ¢ BOAOH. pemarh «UEIOYKI» KommykaTtusHble:
B3zauMmonelicTBue Maraus ¢ MIPEBPALLIECHUM. YUUTBIBAIOT pa3HbIE MHEHUS U CTPEMSITCS
KHCITOPOZIOM. Ionyuam 603mooicHocmb K KOOpAWHALIMY Pa3INYHBIX IO3UINH B
JIa6. onbIThI: HAY4umvcs: COCTABIIATH COTPYIHUIECTBE
15. BzaumogeiicTBre KaabIUs C «ILETIOYKW» MPEBPALLEHUIT
Bonoii. 16. [Tomyuenne ruapokcuaa
KaJIbIs U UCCIIEOBAaHUE €r0
CBOWCTB
20. | AmroMuHuH — Crpoenue aTroMa, pU3NIECKHE U Hayuamuvca: naBatb PerynsituBHbie: DopMHPYIOT
T1ePEXOIHBII XUMHMYECKHE CBOMCTBA AIIOMUHUS KaK | XapaKTepUCTUKY almoMuHus mo | [Imanupyror CBOH neﬁSTBm c HHTEpEC K
MIPOCTOrO BELIECTBA ero nomxenuto B [ICXD MOCTaBJIEHHOM 3a7aueil U YCIIOBUSIMH €€ KOHKPETHOMY
dMeMeHT. Pusnyeckue J .M. Menpeneesa, pelIeHHs], OLEHUBAIOT MPABUIBLHOCTh XUMHYECKOMY




U XUMHYECKHE XapaKTepHU30BaTh COCTaB aTOMa, | BBINOIHEHHS JEUCTBUS JJIEMEHTY
CBOMCTBA aTFOMUHIISL xapakTepuzoBath Guzndeckre 1 | Ilo3HaBaTeabHbIE:
XUMHUYECKHE CBOMCTBA CaMOCTOATENBHO BBIAEISIOT U
[Tomyuenue u
AIIOMUHNS, O0BSCHSTH (hopMyIHPYIOT TO3HABATEIBHYIO €T,
NPUMCHCHHUE 3aBMCUMOCTb CBOKWCTB AJIFOMUMHUS | UCTIONB3YIOT OOIIME PUEMBI PELICHUS
AITIOMUHUS ot ero nonoxenus B [ICXO 3a1a4
JI..MeHaeneeBa, 00bACHATh KommykaTtuBHble:
MPUYUHBI XUMUYECKOH JlomyckaroT BO3MOXHOCTb Pa3IUYHbIX
WHEPTHOCTH aTIOMHHUS. TOYEK 3PEHUs, B TOM 4HCIIE HE
THonyuam 6o3modcnocms COBIAAOIINX C UX cOOCTBeHHOM. U
HAy4umsCs: TPaMOTHO OPHEHTUPYIOTCS Ha TIO3UIMIO apTHEpa B
o0palaTbcs ¢ BelecTBaMH B OOIIIEHNN W B3aMMOJICHCTBUU
MOBCEAHEBHOM KU3HU
21. | Coenuuenus CoenuHeHus altOMUHUS — Hayuamca: xapakTepu3oBath PerynsituBHbIe: dopmupyror
ATIOMUHEST — OKCHJI ¥l THAPOKCU/, UX aM(OTEPHbIH | (U3NYECKUEe U XMUMHUUYECKUE VY4YUTBIBaIOT NPaBWIIO B IIAHUPOBAHUH U yMEHHUE
xapakrep. Baxheiiue conu CBOICTBA OKCUJA U TUAPOKCUAA KOHTpOJIE CrIoco0a peleHuns UHTEIPUPOBATh
OKCHJT U THAPOKCH/I, .
N AITFOMMHUSL. AIFOMHHUS, COCTaBIISTh Ilo3naBaTeJbHBbIE: HOJTY4YEHHBIE
MX aM(pOTePHBIiT [IpuMeHEHHE AFOMHHKS U €10 XMMHUYECKHE YPABHEHHU, VIConb3yioT MOMCK HEOOX OIMMON 3HAHUS B
XapakTep. COCIMHEHU. XapaKTEepU3YIOIME CBOMCTBA uH(popManuK 1715l BHITIONHEHUS Y4eOHBIX INPKTUYCCKYIO
JIab. onbIThI: AITIOMHHUS, peliaTh «LEHNOYKI» | 3aJaHHUi C UCTIOJIIb30BaHHEM ydeOHOU SKU3HD
17.1lonyuenue [IPEBPALLEHUM. JIUTPATyphI
THJPOKCU/IA AITFOMUHUS U Honyuam sozmoacnocmo KomMmykaTnBHBIC:
UCCIIEIOBaHNE HAy4umsCs. COCTaBIISATH KonTponupyroT neiicTBre naptHepa
€ro CBOMCTB. «ILIEMOYKW» NMPEBPAILEHHH
22. IIpakTnyeckas Ocy1miecTBieHNE IETOYKH Hayuamca: obpammatbes ¢ PerynsituBHbie: PasBurne
paGora Nel XMMHUYECKUX nabopaTopHbIM 00opyAoBaHUeM | OCyIIECTBIISIOT HOMIATOBbIM KOHTPOJIb 0 | KOMMYHHUKaTHB
MIpeBpaIeHui Y HarpeBaTeIbHBIMU IPUOOpaMH | PE3yNIbTaTy HOTO
OcymiecTBiieHUE
B COOTBETCTBHH C TIpaBHIaMU KOMITOHEHTA B
OCTIOYKHA XUMUYCCKUX TEeXHHUKH 0€30MacHOCTH, Io3HaBaTeNbHbIE: OOIIEHNH 1
MpeBpaIleHUN OIMCBHIBATH XUMUIECKHUN Branetor o0mumM npueMoM penieHus COTPYJHHUIECTBE
SKCIIEPUMEHT C TIOMOIIBIO SI3bIKa | 3a/1a4 co
XMMUH, JENaTh BHIBOABI MO KommykaTuBHbIe: CBEPCTHUKAMHU U
pe3ynbTaTaM SKCIEepPUMEHTa. YYNUTHIBAIOT Pa3HBIC MHEHUS U CTPEMSITCS | YUUTEIIMHU
Ionyuam 603mooicHocmb K KOOpAWHALINY Pa3INIHBIX TO3UINH B
HAY4UmbsCs: OCO3HABAThH COTPYIHHIECTBE
HEOOXOIUMOCTE COOJIFOIEHUS
npaBun [b u OT st coxpaneHus
3/I0POBBSI OKPYXKAIOIIUX.
23. | YKeneszo — nneMeHT Pacnonoxxenue xenesa B IICXO.H. Hayuamuca: naBatb PeryasituBHbBIC: DopMHPYIOT
VIlIrpynmsr Menzeneesa u crpoenue ero aToma. XapaKTEepPUCTUKY JKene3a 1o ero | I[ImaHupyroT cBom aeiicTBus ¢ HHTEpEC K
6 . DusmuecKie U XUMIIECKHE CBOHCTBA nomkenuro B [ICXD MOCTAaBJIEHHON 3a7a4eil U yCIIOBUSIMH €€ KOHKPETHOMY
ObOMHON HKCJI€3a — HPOCTOr0 BEHICCTBA J.1.Menneneesa, pELIEeHuUs, OLIEHUBAIOT IPABUIBHOCTD XUMUYECKOMY
HOArpYHIIbL. XapaKTePU30BaTh COCTAB aTOM4, | BBINIOIHEHHS JEHCTBHS SIIEMEHTY

dusznueckue n

XapakTepHu30BaTh PU3NIECKHE 1

ITo3naBaTenbHbBIE:




XUMHYECKHE
CBOMCTBA KeJe3a.
Haxoxxnenne B
MPUPOJE.

XUMIUYCCKHIE CBOWCTBA JKeNe3a,
OOBSICHATH 3aBUCHMOCTH CBOWICTB
JKelre3a OT ero MONOKCHUS B
TICX5 I.1.Menneneena,
HCCIICIOBATh CBOWCTBA JKelle3a B
XOJIC BBITIOTHCHUS
71a00paTOPHOTO OIIBITA,
OITUCHIBATH X UMUYECKHI
JKCIICPHUMEHT.

Honyuam so3modzicnocmo
HayuumuCsi: TPAMOTHO
00paIaTbcs ¢ BEIECTBAMU B
TTOBCETHEBHOW KHU3HU

CaMOCTOATENNBHO BBIJICISAIOT U
(hopMYyIMPYIOT MTO3HABATEIEHYIO EITh,
HCTIOJIE3YIOT OOIIUE MMPUEMBI PEIICHUS
3aJaq

KommykaTuBHbIe:

JlomyckaroT BO3BMOXXHOCTh Pa3IMyHbIX
TOUYEK 3pPEHUs, B TOM YHUCIIE HE
COBITAJIAIOIINX C UX coOCTBeHHOM. U
OpPUEHTHPYIOTCS Ha TIO3ULIMIO MapTHEpa B
OOILIEHNH U B3aMMOJENCTBUN

24. | CoenuueHus xenes3a I'enetuueckue psaasl Fe?*u Fe®* Hayuamcs: xapaktepu3oBaTh PerynsiTuBHbie: Pa3zButue
+2,43 ux Baxxneilue conu jxeneza. 3HaueHUeE (usnueckue 1 XUMHYECKUE Y4UTHIBAIOT IPABWIIO B IUIAHUPOBAHUU U OCO3HAHHOIO,
xKenesa CBOWCTBA OKCHJIOB U KOHTpOJIE CrIoco0a peleHuns YBaKUTEIBHOTO
Ka4€CTBE€HHOC o
U €r0 COCAUHEHUU ISl IIPUPOIBI U TUJIPOKCHJIOB JKele3a, ITo3naBaresbHBIE: U
OIIPEACIICHUE. HApOJIHOTO XO3SHCTBRA. COCTABIIATh XUMHYECKUE HCrionb3yloT MOMCK HEOOX OIUMOi N0OpOKENnaTenhb
I'enetnyeckue pAAbI JdemoncTpauuu. YpaBHEHHUS, XapaKTEPU3YIOLIUE uH(popManuK 1715l BHITIONHEHUS Y4eOHBIX HOTI'O
Fe *2 i Fe *3, BzaumonelicTBre MeTaIIOB © CBOMCTBA COEJIMHEHUH Keme3a, 3a/IaHUI C UCTIONB30BAHNEM yIeOHOMN OTHOILLICHHUS K
Hemetamamu. [lorydenue MIPOBOJHTH Ka4EeCTBEHHbIE JUTPATYPHI JIPYTOMY
runpokcunos xenesa (I11) u (I1). peakuuy, NOATBEPKAAIOIINE KommykaTuBHbIe: yenoBeKy. Ero
JIab. onbITHI: HaJIM4Ke B BOJHBIX PacTBOpax VYYUTBIBAIOT pa3HbIe MHEHHUS U CTPEMATCA | MHEHHIO,
18. B3aumozencTue xene3a ¢ KaTHOHOB eJle3a, pelaTh K KOOPJIMHAIIMY PA3JINYHBIX TTO3UINN B CIOCOOHOCTH
COJISTHOM KUCIJIOTOH. «UETIOYKW» MPEBPALLEHUH. COTPYIHUYECTBE BECTH AMAJIOT C
19. TlonyueHue TUAPOKCHIOB Xene3a | [lonyuam o3moacHOCHb JIPYTUMHU
(IT) u (IIT) 1 u3y4eHHE UX CBOWCTB. Hay4umvCcs: COCTaBIIATH JIOIEMU
«UETIOYKN» MPEBPALLEHUH,
COCTABIIATH MOJIEKYIISIPHBIE U
TIOJTHBIC HOHHBIE YPaBHEHHUS T10
COKpAIIICHHBIM HOHHBIM
YpaBHEHHSIM
25. | IpakTHYecKas Ilony4yeHnne u cBOWCTBA COENUHEHNI Hayuamca: obpammatbes ¢ PerynsituBHbie: OsBnazgenue
paGora Ne2 METaJIJIOB nmabopaTopHeIM 00opynoBaHueM | OCYIIECTBIIAIOT MOMIATOBEI KOHTPOJb 110 HaBBIKAMH 151
W HarpeBaTeNbHBIMU IPUOOpaAMHU | PE3YIIbTaTy MIPAKTHIECKOH
ITony4yenue u
B COOTBETCTBHH C TIPAaBHIIAMHU eI TETHFHOCTH

CBOMCTBA COeIMHEHUN
METAJIOB

TEXHUKH 0€30MMacHOCTH,
OIMHUCHIBATH XMMHUCCKUH
9KCIIEPUMEHT C TIOMOIIBIO S3BIKa
XUMUH, JIe7aTh BEIBOJBI 110
pe3yabpTaTaM 3KCIIepUMEHTA.
Honyuam eo3modicnocms
Hayuumscs: 0CO3HABATH
HEOOXOTMMOCTH COOFOICHUS
npasun b u OT s coxpaHeHus

IHo3naBarenbHbIE:

CtposiT peueBoe BbICKa3bIBaHUE B YCTHON
1 TIHCBMEHHOU (hopMme
KommykaTuBHbIe:

YUHUTHIBAIOT pa3HbIC MHCHHS U CTPEMSATCS
K KOOPJIWHAIINN PA3INIHBIX TIO3UIHN B
COTPYJIHUYECTBE




310pOBbsI OKPYKAIOIIHX.
20. IpakTHueckas Pemenue skcriepuMeHTaIbHBIX Hayuamcs: obpamarbcs ¢ PerynsiTuBnbie: OsnajeHue
paGora Ne3 3a/1a4 Ha paclo3HaBaHUE U nabopaTopHbsIM 00opynoBaHueM | OCyIIECTBISIOT MOMIATrOBBIH KOHTPOIb O HaBBIKaAMU JJI51
P MOJTyYeHHUE COEAUHEHUI METAIIIOB Y HarpeBaTeIbHBIMU IIPHOOpAaMH | PE3YIIbTATy MIPAKTUYECKON
CIICHHC B COOTBETCTBHH C MPaBUIIaMU JIeSITeIbHOCTU
SKCIICPUMCHTAJIbHBIX TEXHUKH 0€30MaCHOCTH, Io3HaBaTeJbHbIE:
3aJaa4 Ha OIMMUCHIBATH XUMHUECKUH [IpoBoAsT cpaBHEHHUE U KIaCCUDHUKAIIHIO
pacrio3HaBaHUE U SKCIEPUMEHT C MOMOIIBIO A3bIKA | IO 3aJJaHHBIM KPUTEPHIM
TOJTydCHHE XUMMH, A€NaTh BBIBOJBI IO KommykaTuBHbIe:
COEJMHEHUN E’Yej;’ﬂl:’;f:i;ﬁ?;%iﬁma I[O}"OBapI/IBaIOTCH 0 COBMECTHBIX
METaJIOB Hayl)t}umbc;z: 0CO3HaBaTh JICHICTBHAX B PASIIHHHEIX
CUTyalusIX
HEO00X0IMMOCTb COOJIFOJICHHUS
npaBui b u OT s coxpaHeHus
CBOETO 37I0POBBS U
OKPY’KaIOIIHX.
27. | O6o0uIeHnE 3HAHUN Hayuamcs: 0600mate 3HaHust 1 | PeryasiTuBHble: Bripaxator
1o TeMe «MeTaJ-IHI)I» MpEACTABIIATh UX CXEM, Ta6J'lI/ILI, BHocsr HeO6XO}II/IMI)IC KOPPEKTHUBEI B AICKBATHOC
Mpe3eHTani JIeMCTBHE TOCTIE €ro 3aBepIlieHHs Ha NOHUMAaHHe
OCHOBE €T0 U y4eTa XapaKTepa CACIaHHbIX | NPUYUH Yycliexa
oMb oK U Heycrexa
IHo3naBarenbHbIE: y4eOHOH
CrpoAT peueBoe BHICKAa3bIBAHUE B YCTHOW | NEATENbHOCTU
W MMCbMEHHOU (opme
KoMMykaTHBHBIE: KOHTPOIUPYIOT
JICHCTBUS IapTHEPA
28. | KonTpoabHasn KoHTpons npeMeTHbIX U Hayuamca: npumensTs PeryasiTuBHbIE: IIpossisror
paGora Ne2 MeETaIpeIMETHBIX YIeOHbIX AeHCTBUN n((l))nyquHLIe 3HaHUA U OcCyIIeCTBIAIOT UTOTOBBII U TOIIArOBBI | OTBETCTBEHHO-
1o Teme «MeTabD c(OpMHUpPOBAaHHBIE YMEHHUS TS KOHTPOJIb IO PE3YIbTATY CTb 32
1o reme «MeTaien peneHus yaeOHbIX 3a7a4 Ilo3naBaTenbHbIE: pe3ynbTaThI
CTpoAT peueBoe BbICKa3bIBAHUE B YCTHON
U IHCBMEHHOH (hopme
KoMMykaTHBHBIE: KOHTPOIHPYIOT
JICHUCTBUS IApTHEPA
Tema 3. Hemeranbi(284.)
29. | OOmasa OO1mas xapakTepuCcTHKa HEMETAIIOB: | Hayuamcsa: naBatb onpenencHus | PeryJsiTuBHbIe: DopMHpOBaHUE
XapaKTePHCTHKA nonoxenue B [leproanueckoit MOHSTHUAM [InanupyroT cBOM AEMCTBUS B CBSI3U C | TOTOBHOCTH U
CHCTEME XMMHUYECKHX IIEMEHTOB «IEKTPOOTPHLIATEIBHOCTEY» « MIOCTaBJICHHOM 3a/jauei ¥ YCIOBHAMH | CIIOCOOHOCTHU K
HEMCTaJLIOB . . MenneneeBa, 0COOEHHOCTH AJIOTPONHUS» XapaKTepU30BaTh €€ peleHus 00y4eHHIO U
CTPOEHUS aTOMOB, HEMETaJlIbl o X nonoxeHuto B | [lo3naBaTesbHbIE: CaMOPA3BUTHIO U

3NeKTpooTpuIaTensHocTh (D0) Kak
Mepa «HEMETAJUIMIHOCTI, psix 0.

KpI/ICTaJ'IJ'II/I‘IeCKOG CTPOCHUC
HEMCTAJJIOB — MPOCTBIX

BewecTB. Ayorponusi. Puzndeckue

T[ICXD I.1.Menneneena,
OIMMCHIBATH CTPOCHHE
(hmzmyeckne CBONUCTBA
HEMETAJLJIOB, O0BICHATE
3aBHCHMOCTH CBOMCTB

CraBst 1 GOpMyTUPYIOT IENU 1
poOJIeMBbI YpOKa
KommykaTuBHbIe:
AJIEKBaTHO HCIIONB3YIOT pEUEBHIC
cpencTBa st 3 (heKTHBHOTO

caM000pa30BaHUIO Ha
OCHOBE MOTHBALIUH K
00y4eHHIO U
TIO3HAHHIO




CBOMCTBA HEMETAILJIOB.
OTHOCHUTEIHLHOCTh ITOHSATHH «METaJLD»
n «HEMCTAJLID»

HEMETAIIJIOB OT MX TOJI0KEHUS
TICXD
J.M.MeHneneeBa;cocTaBisiTh
Ha3BaHUS COCIMHEHUN
HEMETaJUIoB 1o (hopMyrie U
(hopMyII 10 HA3BAHUIO, HAYYATCS
JTaBaTh OMPEIICICHUS
«aIUTOTPOITHS», «aJUTOTPOITHEIC
MOAN(DHUKALIII.

Tonyuam 6o3moocnocms
Hayuumuvcs: MIPOrHO3UPOBATH
CBOWCTBA HEU3YUCHHBIX
3JIEMEHTOB U UX COSIUHEHHI Ha
OCHOBE 3HAHUH O
MIEPUOTUYCCKOM 3aKOHE

PpCHICHU ST KOMMYHUKATHUBHBIX 3a/1a4

30. | OO01Me XuMHUYECKUE OO011He XMMUYECKUE CBONCTBA Hayuamcsa: xapaktepu3oBaThb PeryasiTuBHbIC: Pa3zBuBator
CBOICTBA HEMETaJJIOB CTPOEHHE HEMETAILIOB, 00IIHe [ToctaHOBKa yueOHOM 3a/1a4n Ha OCO3HAHHOE
XUMHYCCKHEC CBOMCTBA OCHOBEC COOTHECCHUA TOro, 4To OTHOIICHHUEC K CBOUM
HEMECTAJIJIOB.
HEMETaJJIOB, ONKCHIBATh OOIME | M3BECTHO U YCBOCHO , M TOTO, YTO COOCTBEHHBIM
Hemeraiurel B XUMHYECKHE CBOMCTBA ellle HEM3BECTHO TIOCTYTIKaM
npupoac u CHoco0bI HEMETAJJIOB C ITIOMOIIBIO A3bIKa Ilo3naBarenbHbIe:
WX TTOJTYICHHUS XUMHH, COCTABIIATh yPaBHEHHUS BelnBrmKeHHE TUIIOTES, UX
XUMHMYECKHUX PEaKIHH, 000CHOBaHUE, T0KA3aTEIbCTBO
XapaKTEePU3YIOIUX XUMUYECKHE
CBOICTBA HEMETAIIOB UX KommykaTuBHbIe:
COCIMHEHUI Y4aBCTBYIOT B KOJUIEKTUBHOM
THonyuam eosmodarcnocmo 00CyXJeHIH TIPO0IIeM, IPOSIBIISIOT
HAY4UmvCs: MPOrHO3UPOBATh aKTUBHOCTb BO B3aUMOZCHCTBUM IS
CBOICTBA HEU3YYEHHBIX pelleHnss KOMMYHUKaTHBHBIX U
SJIEMEHTOB M MX COCJMHEHUN Ha | MO3HABATENIbHBIX 33134
OCHOBE 3HAHUU O
HNEPUOJNYECKOM 3aKOHE
31. | Bomopon ITonoxxenue Bogopoaa B Hayuamca: xapakTepu3oBaTtb PerynsituBHbie: DOpMHPYIOT
Ilepnoauueckoii cucreme BOZIOPOJ, 110 €T0 MOJOKEHUIO B Pasnmugator criocod u pe3ynbrat KOMM YHUKaTUBHBIH
XUMHUYECKUX DJIEMEHTOB TICXD M..N.Menneneena, IEUCTBUS KOMIIOHEHT B
. . MenneneeBa. Ctpoenne atroma XapaKTEpU30BaTh CTPOCHUE IHo3naBarenbHbIE: o0IIeHNH 1

u Monekynbl. duznueckue u
XHMHYECKHE CBOMCTBA BOJOPOAA, €ro
TOTy9eHNEe ¥ MPUMEHEHNE.

JIa0. onbIThI:

20. [omyuenne

1 pacrio3HaBaHUE BOAOPOA

aToMa BOAOpPOa, OOBACHSITD €ro
BO3MOJKHBIE CTEIIEHN OKUCIIEHU,
XapaKTepHU30BaTh

(hm3mIecKre M XUMITYECKHE
CBOHCTBa BOJOpPO/A, OOBICHATH
3aBHCHMOCTH CBOWMCTB BOJOPOAA
oT nonokenus ero B [IICXD
J.M.Menneneena, onuchiBaTh
nabopaTopHBIC 1

BrnanmeroT obumM npreMoM pereHus
3a1a4

KommykaTuBHbIe:
JloroBapuBaroTcsi 0 COBMECTHOMN
JIESITENIbHOCTH MO/ PYKOBOJCTBOM
YUHUTENS

COTPYIHHYECTBE CO
CBEPCTHHUKAMU B
nporiecce
o0pa3oBaTensHON
JIeSITEIbHOCTH




MIPOMBITIJICHHBIC CIIOCOOBI
MOTYYCHHUS BOJIOPOA .
Honyuam eo3moorcnocms
Hayuumscsi: OOBSICHATH
JIBOMCTBEHHOE TTOJIOKEHHE
Bonopona B [ICX0D
J.N.Menpaeneesa, rpaMOTHO
o0paImnaTbcs ¢ BEMeCTBAMU B
MOBCETHEBHOM JKU3HU

32. | Bona Crpoenue Mornexysbl. Bomoponnas Hayuamcs : xapaktepnu3zoBath PerynsituBHbie: Nmerot nenoctHoe
XMMHUYECKas CBsI3b. PU3nuecKue CTPOEHHE MOJIEKYJIbI BOJIOPO/Ia, [TnaHupyrOT CBOM NEWCTBHS B CBS3HM C | MHUPOBO33pPEHUE,
CBOICTBa BO/IBI. AHOMaJIMU CBOWCTB (u3nueckre U XUMHYECKUE TIOCTaBJICHHOM 3a/laueil U YCIOBHAMHU | COOTBETCTBYIOIIEE
BoJbl. ['MapodunbHbIe 1 CBOICTBA BOJIBI, OOBSICHATD ee pelIeHus COBPEMEHHOMY
rUIPOoGOOHBIC BEIIECTBA. AHOMAJIMU BOJIBI, CIIOCOOBI Io3naBaTenbHbBIE: YPOBHIO Pa3BUTHS
XHUMHYECKUE CBOUCTBA BOABI. OYMCTKH BOJBI, IPUMEHSATH B CraBst 1 GopMyITUPYIOT LIENU U HayKU
KpyroBopot BojisI B IpUpOJIE. OBITY QOUIIBTPBI TSI OYUCTKH npoOJIeMBbI YpoKa
Bomoouncrka. Aspaiust BOJIbI. BOJZIBL, TIPAaBUJIBHO UCHONB30BaTh | KoMMykaTHBHbBIE:
beiToBBIE QUIBTPBI. MHUHEpabHBIE MUHEpaJIbHYIO BONY, BRIMONMHATh | KOHTponupyloT neiicTBus mapTHepa
BOIbI. HI/ICTI/IJ'IJ'II/IpOBaHHaH BOJa, €€ PacyeThl 110 YpaBHEHUAM
MOJIyYeHUE U TIPUMEHEHUE. XUMHUYECKHUX PEaKIHH,
Jla6. onbIThI: MPOTEKAMOIIHUX C Y4aCTHEM BOJIBL.
21. UccnenoBaHue moBepXHOCTHOTO THonyuam eo3modicHocme
HATSHKEHHS BOJBI. Hayyumscsi: 00bEKTHBHO
22. PacTBOpeHHEe IepMaHraHaTa OlIeHMBaTh MH(OpMALIUIO O
KaJiMs WM MEHOTO Ky[opoca B BEILIECTBaX U XMMHUYECKHX
Boze. 23. 'uapaTtanus mporeccax, KpUTHIECKH
00e3BOXKEHHOT0 CynbdaTa OTHOCHTBCSI K TICEBIOHAYYHOI
menu (II). 24. M3roroBnenue undopmanum,
THIICOBOTO OTIHeYaTKa. 25. HeoOpOCOBECTHOM peKiIaMe
O3HaKOMIIEHHE C KOJUIEKIINENR
OBITOBBIX (PIITBTPOB.
26. O3HaKOMJICHHE C COCTABOM
MMHEPAJIBHOM BOZBI
33. | "'anorensr: oOmas OO0mras xapaKTepUCTHKA TaJIOTCHOB! Hayuamcsa: xapakrepu3oBaTthb PerynsiTuBHbie: [IposBnstoT
XapaKTepUCTHKA CTPOCHHE ATOMOB; TIPOCTHIC BEILIECTBA | CTPOCHHE MOJIEKYJI FaJIOreHOB, [Tnanupyrot CBOM JICHCTBHS B CBS(3H C | OKOIIOTHYECKO®
¥ OCHOBHBIE COCTUHEHHS T'aJIONCHOB, OIMUCHIBATH (PU3UUCCKHIE U MOCTABJICHHOM 3a/1aueii U YCIIOBUSMHU | CO3HAHHE

ux corictBa. KpaTkue cBeneHus o
xIope, Opome, ¢Tope u Hoxe.
[IprMeHeHre TaJOreHOB U

WX COCTMHEHUI B HAPOJTHOM
XO03sICTBE.

JdeMoHcTpanum:

OO0pa3IIsl TaJOreHoB —

MPOCTHIX BEMIeCTB. B3anmmoelicTpre
TaJIOTCHOB C HATPUEM, ATFOMUHHUEM.

XUMHYECKHE CBOMCTBA
rajoreHoB Ha OCHOBE
HaOJIIOAEHNH 3a UX
TIPEBPAICHUSIMHA BO BPEMsI
JIEMOHCTPAIIMOHHBIX OIBITOB,
O0BSICHSITH 3aBUCHMOCTEL CBOMCTB
TaJIOr€HOB UX OT ITOJIOKEHUS B
TICXD JI.1. Menneneena,
COCTABJIATH (POPMYIIBI

ec peIleHUs
Ilo3naBarenbHbIC:

CraBst 1 GOpMyTUPYIOT IENN 1
po0JIeMBbI YpOKa
KommykaTuBHbIe:

AJIEeKBAaTHO HCIIONB3YIOT peUeBbHIC
cpencTBa st 3(h(HheKTHBHOTO
penieHust KOMMYHUKaTHBHBIX 337124




Britecuenue XJIOpOM 6p0Ma nim ﬁoz[a
H3 pacTBOPOB HUX conen

COCJIMHECHUI TATIOTEHOB U 110
(dopmynam naBaTh Ha3BaHUS
COCJIMHECHUSIM TaJIOr¢HOB
Honyuam 6o3modncnocms
HAay4umbcs: OCO3HABaTh
HE00X0IMMOCTb COOJIFO/ICHUS
MIPaBUI 3KOJIOTHUECKON
0e30MacHOCTH MpH 0OpaIeHUH C
raJjoreHaMu

34. | Coenuuenus OCHOBHBIE COEIMHEHHUS TaJIOI'€HOB: Hayuamca: yctaHaBnuBaTh CBA3b | PeryJsiTHBHBIE: Bocnuranue
rAJIOTEHOB raJIoreHOBOJIOPOIbI, CONU MEX]Ty CBOMCTBAMM CO€AMHEHUH | YUUTHIBAIOT MPAaBUJIO B OTBETCTBEHHOTO
raJIOTeHOBOOPOAHBIX KUCIIOT. U MX TIPUMEHEHHEM, U3y4aTh TUIAHUPOBAHUH U KOHTPOJIE CIIoco0a | OTHOLIEHUS K
JdeMoHcTpanum: CBONCTBA COCTMHEHUH TaJIOT€HOB | PEeIICHUs TpUpoJIe
O0pa3ubl MPUPOHBIX B XOJI€ BHIOJHEHHS Ilo3naBaTenbHbIC:
COEIMHEHUH XJIopa. J1abOpPaTOPHBIX OMBITOB , Hcnone3yroT MoucK Heo0X0auMon
JIab. onbIThI: Tlonyuam o3modcnocms nHpopManuK 115l BHITIOTHEHUSI
27. KauecTBeHHas peakiys Ha Hay4umCcs: UCIOIb30BATh yueOHBIX 3aJJaHU C HCTIOJIb30BAHHEM
rajJjoreHU-uOHEI NpUOOpeTEeHHbIE KOMIIETEHIINH yueOHOM TUTPATypEHI
TIPY BBITIOTHEHUH TIPOEKTHBIX KomMmykaTHBHBIE:
paboT 1Mo U3y4EHHIO CBONCTB U VY4UTHIBAIOT pa3HbIC MHEHUS U
CIoco00B MONYYEHHUS U CTpEMSATCS K KOOPAUHALUU
pacno3HaBaHUs COEIUHEHUI Pa3JIMYHbIX NTO3ULUI B
raJjoreHoB COTPYJHHYECTBE
35. | IlpakTHuyeckas Pemienue skcriepuMeHTanbHbIX 3a0a4 | Hayuamca: obpaiaTses ¢ PeryasiTuBHbIE: OsnazeHue
paGora Ned o Teme «lIloarpymma rajJoreHoB» nabopaTopHbIM 00opyaoBaHueM | OCyIIECTBISIOT HOMIArOBbIH HaBBIKAMH JJIs
P Y HarpeBaTeIbHBIMU IPHOOpaMH | KOHTPOIb 110 PE3YIIbTATy MPaKTHYECKOH
CIICHHC B COOTBETCTBHH C TpaBHIaMU JIEATEIbHOCTH
SKCICPUMCHTAJIbHBIX TEXHHUKH 0€30I1aCHOCTH, IMo3HaBaTeabHBIE:
3a7a4 1o TeMe ONUCHIBATH XUMHYECKUN IIpoBoasT cpaBHEHUE H
«[Toarpymmna 9KCIIEPUMEHT C TIOMOIIBIO S3bIKA | KJIACCH(HKAIMIO 10 33aHHBIM
FAJIOT€HOBY XHMMUH, JENaTh BHIBOABI MO KPHUTEPHUSIM
pe3ynbTaTaM 3KCIEepPUMEHTA. KommykaTuBHbIe:
Tonyuam osmodncnocms Haxonsat obmiee pemenne yaeOHOM
HAY4UmbsCs: OCO3HABAThH 3a1a9u
HEOOXOIUMOCTE COOJIFOIEHUS
npaBun [b u OT st coxpaneHus
CBOETO 37I0POBbS U
OKPY’KaIOIMINX
36. | Kucnopon CrpoeHne aToMa 1 alIOTPOIHS Hayuamecs:, PeryasituBHbBIC: CrpemiieHne K
KHCIIOpPO/Ia; CBOIMCTBA M IPUMEHEHHE | XapaKTepHU30BaTh CTPOCHUE Pazmiuarot crioco0 u pe3ynbrar 3/I0pOBOMY 00pazy
€ro aJUTOTPOIHBIX MOIU(PUKAIIIHA. MOJIEKYJBI KHCIIOpPOAA, JIEUCTBHSA JKU3HA

Jla0. onbIThI:
28. Iomyuenne
1 pacrio3HaBaHHUE KHCIOpPOa

COCTaBJISITh XUMHUIECKHE
YpaBHEHHMS, XapaKTepH3YIOIIe
XUMHUYECKHE CBOWCTBA
KHCII0pO/ia, OOBSICHSTh

Ilo3naBaTenbHbIC:

Brnaneror obumM nprueMom pereHus
3ama4

KommykaTuBHbIC:




MPUMEHEHUE aJUTOTPOITHBIX
Moau(UKanni KUCIOopo/a,
OIMMCHIBATH JIAOOPATOPHEIC U
MIPOMBITIJICHHBIC CIIOCOOBI
TIOJTYYSHHUS KHCIIOPOJa .
Ionyuam 603modicHocms
HAy4umsCsl: TpaMOTHO
o0paImnaTbcs ¢ BEMeCTBAMU B
MOBCETHEBHOM JKU3HU

JloroBaprBaroTCcsi 0 COBMECTHOM
JIEITEILHOCTH 0] PYKOBOACTBOM
YUUTEIS

37. | Cepa, ee puzuuekue u CrtpoeHue aToMa U aiotponus cepol; | Hayuamcs:, PerynsiTuBHbIe: DopMUPYIOT OCHOBBI
XUMHUECKHE CBOICTBa M IPUMEHEHUE XapaKTepHu30BaTh CTPOECHHE Paznuyaror cnoco6 u pe3ynbTar 9KOJIOTHUECKOT0
. POMONYECKOH Cephl. MOJIEKYJIBI Cepbl OOBSICHSTD JIeUCTBHS MBILIICHUS
CBOUCTBA JdeMoHcTpanum: 3aBUCHMOCTh CBOICTB cephl 0T ee | [lo3HaBaTebLHbBIE:
BsaumoneiicTBue cepsl nonoxenus B IICXD JI.U. Brianetor o0mmm npuemMom peneHus
C MeTaJlJIaMH, BOJOPOIOM U MeHpeneeBa, COCTaBIATh 3a1a4
KHCIJIOPOJIOM. XMMUYECKHE YPaBHEHHUS, KomMmykaTHBHBIE:
JIab. onbIThI: XapakTepu3yrolye XuMudeckue | JloroBapuBaroTcs 0 COBMECTHOM
29. T'opeHue cepbl Ha BO3yXe U B CBOWCTBA CEpbl, OOBACHITH JIeITENIbHOCTH, MIPUXOJIS K 00IIeMy
KHCIIOpo/ie MIPUMEHEHHUE aJUTOTPOITHBIX pelIieHno
Moau(pUKaLUi cepbl
Ionyuam 6o3mooicHoCmb
HAy4umsCs: TPaMOTHO
o0pariaTbcs C BEIeCTBaMU B
MOBCEIHEBHOM KU3HU
38. | CoenuHeHus cepbl Oxcunst cepol (IV) u (VI); ux Hayuamecs:, PeryasiTuBHbIE: DopMUpPYIOT UHTEPEC
MOTy4eHHE, OITHCBHIBATh CBOWCTBA Y4UTHIBAIOT MPaBHUIIO B K KOHKPETHOMY
CBOIfCTBa U IPUMEHEHHE COEIMHEHUH Cepbl, COCTABIISTh IUIAHUPOBAHUU U KOHTPOJIE criocoda | XUMHUYECKOMY
ypaBHEHHMS peakiu, peleHus JJIEMEHTY, MOUCK
COOTBETCTBYIOIIUX «LIETIOUKE) IMo3naBaTenbHbIE: JIOTIOJTHUTENBbHOMN
MIpEBPALLCHUN Hcronp3yroT mouck HeoOX oauMoit uH(popMaIINH O HEM.
Tonyuam o3modcrnocme nHGOPMALUH JUTS BHITIOTHEHUS
HAYy4umsCs.: TIPOrHO3UPOBATH y4eOHBIX 3aJJaHUH C HCTIOIb30BAHIEM
XUMUYECKHUE CBOICTBA BEIIECTB yaeOHOM TUTpaTypsI
Ha OCHOBE HX CBOMCTB U KommykaTtuBHble:
CTPOEHUS KonTponupyrot nefictBue naptHepa
39. CepHa;[ KHUCJIOTAa KakK CepHas[ KHUCJIOTAa KaK 3JIEKTPOJIUT U €€ Hayltamc;z:, PerJIﬂTHBHble:

QJICKTPOJIAT U €€ COJIN

COITH, X IPUMEHEHNE B HAPOTHOM
XO3SHCTBE.

JdeMoHcTpanum:

OO0pa3ubl MPUPOTHBIX
coenmHEeHUH cepbl. OOpa3IpI
BaXHEHIIMX I HAPOTHOTO
XO03sicTBa Cyab(aToB.

JIab. onbIThbI:

ONKCHIBATH CBOMCTBA CEPHOM
KHCIIOTBI, B XOJI€ TPOBEACHUS
71a00paTOPHBIX OITBITOB ,
MPOBOJIUTH Ka4ECTBEHHYIO
peakuuio Ha cynbdar - HoH
Ionyuam 603modicHocmb
HayuumsCs: XapakTepu30BaTh
0co0bIe CBOWCTBA

Pasnmugator criocod u pe3ynbrat
IEUCTBHS

Ilo3naBarteabHbIE:

BrnanmeroT oOumM npreMoM peteHus
3a7a4

KommykaTuBHbIe:
JloroBapuBaroTcsi 0 COBMECTHOM
JIESITETHLHOCTM, TIPUXOIAT K 00IIEeMy




30. CaoiicTBa pa30aBIeHHON CEPHOI KOHIIEHTPUPOBAHHOH CEpHOI peleHnto
KHCITOTBI KHCIIOTHI
40. | CepHast KHCIIOTa Kak CepHas KHCIIOTa KaK OKHCIUTENb. Hayuamcs :coctaBnsTh PerynsituBHbIe: HcnpiThIBatOT
OKUCIIUTE. IIponsBoncTBo cepHoit KUCTIOTHL U ee | ypaBHeHHs OBP ¢ ydactuem IInaHupyroT cBOM NEHCTBUS B YyBCTBO I'OPJIOCTH 3a
o TvaeHie 1 NIpUMEHEHNE CEPHOIf KHCIIOTEL, ONUCHIBATE COOTBETCTBUH C IOCTABIICHHOM POCCHICKYIO HAYKY
¥ . 005acT TIPUMEHEHUs CepHOU 3a/a4ell ¥ yCIOBUAMU €€ peanu3aluu
HPUMCHEHHUE CCPHOU KHMCJIOTBI Io3naBaTeJbHbIE:
KHCJIOTBI Tonyuam eo3modcnocme Branetor o0mmM npuemMoM pemeHust
Hay4umuvcs: TPUBOAUTH 3a1a4
MIPUMEPbI YpaBHEHUH peakiuii, KommykaTuBHbIe:
JIeXKalUX B OCHOBE KonTonupytot aelictBus napTepa
MIPOMU3BOJICTBA CEPHON KUCIIOTHI
41. | IlpakTHYecKast Pemenne skcnepuMeHTaNbHBIX 33134 | Hayyamcs: oOpamaThes ¢ PeryasiTuBHbIE: YMeroT ynpaBniarh
paGora Ne5 no TeMe «Iloarpyrmma kucmopona» nabopatopHbeiM 00opynoBanueM | OcCyIIeCTBISIOT MOIIATOBBIH cBoei
P W HarpeBaTelbHBIMU PHOOPAMH | KOHTPOIIb 110 PE3YNITATY MI03HABaTENbHOI
CIICHIC B COOTBETCTBHH C MPaBUIIaMHU JIESITETBHOCTBIO
SKCIICPUMCHTAJIbHBIX TEXHUKH 0€30MacHOCTH, Io3HaBaTe IbHbIE:
3aJa4 110 TEME ONKCHIBATH XUMHUYECKUI CTposT peueBoe BbICKa3bIBaHUE B
«[Toarpymma IKCIEPUMEHT C TIOMOIIIBIO SI3bIKA | YCTHOM M MHChbMEHHOH (opme
KHCIOPOIa» XMMUH, J€NaTh BHIBOABI MO
pe3ysibTaTaM SKCIIEPUMEHTA. KomMmykaTnBHBIC:
Ionyuam 6o3moorcHocmb VY4UTHIBAIOT pa3HbIC MHEHUS U
HAy4umsCcs. OCO3HaBaTh CTpEeMSTCS K KOOPAUHALUU
HEOOXOIUMOCTE COOJIFOIEHUS Pa3IIYHBIX TO3UIIUH B
npaBuwi b u OT 1iist coxpaHeHus | COTPYIHHYECTBE
CBOETO 3[I0pPOBbS U
OKPY’KaIOIINX
42. | A30T ¥ ero cBOMCTBa Crpoenne aToMa M MOJIEKYJIBI a30Ta; Hayuamcs:, PeryasiTuBHbIE: DOpMHPYIOT HHTEPEC
CBOICTBA a30Ta KaK IPOCTOI0 XapaKTepHU30BaTh CTPOCHHE [TnarupyrOT CBOM EWCTBHS B CBSI3M C | K KOHKPETHOMY
BEIIIECTBA aToOMa M MOJIEKYJIBl a30Ta, MIOCTaBJICHHOH 3aJauei ¥ yCIIOBHAMH | XUMHUIECKOMY
OOBSCHATH 3aBHCUMOCTb CBOWCTB | €€ PELICHUS JJIEMEHTY
a3oTa OT €ro MOJOKEHHS B ITo3HaBaTesbHBIE:
[ICX5 O.W. Menzeneesa, CraBar 1 GopMyIHPYIOT HETH U
COCTaBJISITh XUMHUIECKHE poOIeMbI YpOKa
YpaBHEHHS, XapaKTePH3YIOIIIe KommykaTuBHbIe:
XMMHYECKHE CBOMCTBA a30Ta AJIEKBAaTHO HCIIONB3YIOT PEUCBHIC
Ionyuam 603moocHoCmb cpencTBa s 3¢ heKTHBHOTO
HAy4UmsCs: TPaMOTHO penieHust KOMMYHUKaTHBHBIX 33712
o0paIaThbCs ¢ BeecTBAMH B
TIOBCEJTHEBHOM JKU3HH
43. | AMMHUaK 1 ero AMMMaK, CTpOEHUE, CBOMCTBA, Hayuamcsa: onuceiBath cBolicTBa | PeryisiTuBHbIE:

coequuenus. Conu
aAMMOHUS

MNOJTYUYCHUC U IIPUMCHCHUC. Comnu
aAMMOHU:, UX CBOMCTBA U
IIPUMCHCHMUC.

aMMHaKa B X0/JI€ MMPOBCACHUA
J'Ia60paT0pHI>IX OIIBITOB,
IMPOBOJUTH KAYCCTBCHHYIO

[T1aHUPYIOT CBOM JICHCTBHS B CBSI3H C
MOCTABJICHHO# 3a/1aueii U yCIIOBUAMHU
ee pellCHUs




JIa0. onbITHI:
31. U3yueHue cBOWCTB aMMHaKa.
32. Pacnio3HaBaHMe COJIeH aMMOHUS

PeaxIHIo Ha HOH -aMMOHUS
Honyuam eo3moorcnocms
Hay4umsCcs: IPUBOAUTH
MIPUMEPBI YPaBHEHUH peaKLuii,
JISKAIIHUX B OCHOBE
MPOMBIIIICHHBIX CITIOCO00B
NONY4YEHHUsI aMMHUaKa

Ilo3naBaTenbHbIC:
CraBst 1 QopMyITUPYIOT LIENU |
po0JIeMBI YpOKa
KommykaTuBHbIe:

Kontponupyror aeiictBus naptHepa

44. | Oxcumpl a30Ta Oxcuapt azota(ll) u (1V) Hayuamcs:, PerynsiTuBHbie:
OIUCBIBATh CBOMCTBA YuuTHIBaIOT MPaBUIIO B
COEJMHEHUH a30Ta, COCTABIATh TUIAHUPOBAHWH U KOHTPOJIE criocoda
YpaBHEHHUS peakLui, peleHus
COOTBETCTBYIOIIUX «IETIOUKE» Ilo3naBaTenbHbIC:
MIpeBpaIeHUHA Hcrnonb3yroT MOUCK HeOOX OAUMOi
THonyuam 6o3mooicHocme nH(popManuK 1151 BHITIOTHEHUS
Hay4umucs: TPOTHO3UPOBATH yueOHBIX 3aJJaHU C HCTIOIb30BAHHEM
XMMHYECKHE CBOICTBA BELIECTB y4eOHOU TUTPATypBhI
Ha OCHOBE MX CBOICTB U KoMMmykaTHBHBIE:
CTPOCHUS KoHTponupytoT neiictBue napTHepa
45. | A30oTHAS KUCIOTA KaK A3OTHas KUCIIOTa KaK 3JIeKTpOoNIuT, ee | Hayuamcs:, PerynasiTuBHbIC:
SNIEKTPOJIHT, & CBOICTBA U IPUMEHEHNUE. OIKCHIBATh CBOKWCTBA a30THOM Pagnma}oT Croco0 u pe3ysbTaT
JemMoHcTpanuu: KHCIIOTBI, B XOJI€ ITPOBEIEHUS JiercTBUs
TIpUMCHEHHIE O06pa31ipl BaXKHEHIIINX 71a00paTOPHBIX OIBITOB Ilo3HaBaTenbHbIE:
JUISL HAPOJIHOTO XO03s1iicTBa HUTPATOB. | [lonyuam 603modcHOCHb Brazgeror o0mmM nprueMoM pereHust
JIa0. onbITHI: HAY4Umvcs: COCTaBIATh 3a/1a4
33. CgoiicTBa «UEMOYKW» MPEBPALLEHUN 10 KommykaTuBHbIe:
pa3z0aBiIeHHOM a30THOM KHCIOTHI a3oTry JloroBapuBaroTcsi 0 COBMECTHOM
JIEATENIEHOCTM, MPUXOIAT K 00IEMY
pELICHUI0
46. A30THAas KUCJIOTa KaK A30THas KACIOTa KaK OKACITHTEb. Hayuamc;z COCTaBJIATH Pel“yJ]ﬂTl/lBl-lble:
OKHCIIUTEID, €6 HwutpaTs! 1 HUTPUTHI, IpobIIeMa UX ypaBrerust OBP ¢ ygactiem [InanupyroT cBOM NEUCTBUS B
COZIEPKaHMUS B C/X MPOLYKIHH. A30THOM KUCIIOTHI, TIPUMEHSTh COOTBETCTBHH C ITOCTABICHHOMN
TOTyHdeHHC A3oTHbIe ynoOpeHns COJIM a30THOW KHCIIOTHI B 3aJadell ¥ yCIIOBUSMH €€ peaTn3aiun
JeMoHcTpanum: MPAaKTUYECKOH NeATENbHOCTH, Ilo3naBaTenbHbIE:
Bsaumoneiicteue MIPOBOANUTH KAUECTBEHHYIO BrnanmeroT obumiM npreMoM peteHus
KOHLEHTPUPOBAHHOM a30THOM PEaKLHMIO Ha HUTPAT - HOH 3a1ay
KHCITOTBI C MEJIBIO. THonyuam eozmodicnocme KommykaTuBHbIe:
JIa6. onbIThI: Hay4umuCs: XapaKTepu30BaTh KonTonupyrot aelictBus napTaepa
34. BzanmopeiicTere 0CcOo0BIE CBOMCTBA
KOHLEHTPHUPOBAHHOMN a30THOI KOHUEHTPUPOBAHHOM a30THOM
KHCIOTBI C MEJBIO KHCIIOTBI
47. | docdop. Crpoenne aToMa 1 aJJIOTPOIHS Hayuamca: PerynsituBHbie: DopMHPYIOT HHTEPEC
CoeuHeHus ¢ocdopa, coiicTa 6en0ro u XapaKTepU30BaTh CTPOCHUE IInaHupyrOT CBOM JEWCTBUS B CBSI3U C | K KOHKPETHOMY
kpacHoro ¢ocdopa, nx npuMeHenue. | aroma pocdopa, 0OOBICHITH MOCTAaBJIEHHOM 3a7a4eil U YCIIOBUSIMH | XUMUYECKOMY

docdopa. [Toustue o

OcHOBHbIE COCOAMHCHUS. OKCHU

3aBUCHMOCTh CBOMCTB (hochopa

ee pellCHUs

QJICMCHTY, IOUCK




bochopHbIX tdoctopa (V) u oprodochopras kuc- | ot ero monoxkerus B [ICXD JI.1. | Ilo3naBareabHbIE: JIOTTOJTHUTETBHOM
YIOOPEHUSX nota, ¢pocdatsr. DocdopHbIe MeHzeneeBa, COCTaBIATh CraBst 1 QopMyITUPYIOT LIENU | nHpopManum o HeM.
ynoOpeHusi. XMMHUYECKHE YpaBHEHHUS, po0JIeMBI YpOKa
JemoncTpanuu: XapakTepusyromye xumuideckue | KommykaTuBHbIe:
OO0pa3ubl MPUPOIHBIX CBOICTBa a30Ta AJIEKBaTHO HCIIONB3YIOT pEUEBHIE
coeauneHU hocdopa. O6pasIs! B pe3ynbTaTe NPOBEACHUS cpeactBa it 3GEKTHBHOTO
BaXHEHIIMX 11 HAPOITHOTO 71a00paTOPHBIX OIBITOB, penieHrsl KOMMYHUKaTHBHBIX 33714
xo3stiicTBa (ocdaros. MPOBOJIUTH Ka4ECTBEHHYIO
Jla6. ombIThI: peakuuro Ha Qocdar - HoH
35. Topenue docdopa Ha Bozayxe u B | [lonyuam 03moHCHOCHb
KUCIIOpO/Ie. HAYYUmbCsl: ONKCHIBATDH
36. PacriosnaBanue docdaros (hu3MIeCcKHe U XUMHUYCCKHE
MPOLECCHI, SIBIISIOIINECS YaCThIO
KPYTrOBOpOTa BELIECTB B ITPUPOJIE
48. | Yruepon CrpoeHue aToMa 1 aJIOTPOIHs Hayuamcs: XxapakTepu3oBaTh PeryasiTuBHbIE: dopmupyror
yriieposia, CBOMCTBA €ro CTpPOEHHE aToMa yriiepo/a, PaznuuatoT ciocod 1 pe3yabTaT UHTEpecC K
Moau(pUKaUi U UX PUMEHEHHE. OOBSICHSATH 3aBUCUMOCTh CBOWCTB | NEHCTBHUS KOHKPETHOMY
Jemoncrpannu: yriieposia OT ero IOJIOKEHUS B Ilo3naBaTesbHbIE: XHUMHUYECKOMY
IornomeHue yriieM pacTBOPEHHBIX I[ICX5 I.U. Menneneena, BrageroT o0muM nMpremMoM pelieHus | 3JEMEeHTY, IIOHCK
BEILIECTB WJIM Ta30B. BocCcTaHOBIIEHHE | COCTABIISATH XMMHUUECKUE 3a1a4 JIOTIOJTHUTEbHOMN
MEJU U3 €€ OKCHJIA YIJIEM. yYpaBHEHHMS, XapaKTepPH3YIOLIUe KommykaTuBHbIe: UH(POPMALUH O HEM.
JIab. onbIThI: XUMHMYECKHE CBOMCTBA yriaeponga | JloropapuBaroTcs 0 COBMECTHOM
37. T'opeHue yriisi B KUCIOPOJIE IHonyuam eo3modicHocme JIeITENIbHOCTH T10]] PYKOBOJICTBOM
HAYYUmsbCsl: OINKICHIBATD yUUTENS
(uznueckre U XUMHYECKUE
MPOLECCHI, SBJISIOIINECS YaCThIO
KPYTrOBOpPOTa BELIECTB B IIPUPOJIE
49. | Okcuapl yriepoa Oxcunst yraepona (II) u (IV), ux Hayuamecs:, PeryasituBHbIe: DopMUpPYIOT yMEHHE
CBOICTBa ¥ IPUMEHEHUE OIUCHIBATH CBOWCTBA OKCUJIOB Y4UTHIBAIOT MPABIIIO B HCIIONb30BaTh 3HAHUS
yIJIEpo/ia, COCTABIISATh TUIAHUPOBAHUH U KOHTpPOJIE criocoda | B ObITY
YpaBHEHUS pEAKLUH, pelieHus
COOTBETCTBYIOIIUX «LIETIOUKE) IMo3naBaTenbHbIE:
MIPEBPALLEHUN . IPOBOIUTH Hcronp3yroT mouck HeoOX oauMoit
Ka4eCTBEHHYIO PEaKIIUIO 10 uH(popMAaLIUK IS BHITIOTHEHHS
Pacro3HaBaHUIO YIIIEKUCIIOTO yueOHbBIX 33J]aHUI C HCTIOIb30BAHIEM
rasa y4eOHOM TUTPaTyphI
THonyuam eo3modicnocme KommykaTtuBHble:
HAYYUmMbCsl: IPOrHO3UPOBATH KoHTponupyroT neiicTBre napTHepa
XMMHYECKHE CBOMCTBA BEIIECTB
Ha OCHOBE MX CBOWCTB U
CTPOCHUS
50. | YrogbpHas KUCJIOTA U YromnpHas xkucnora. Conu yroapHOH Hayuamcs: PerynsiTuBHblie: DopMUPYIOT YMEHHUS
eé COJIM. KHCITOTBI: KaJIBIUT, COJa, MOTAIl, UX JIaBaTh ONpPEEEeHUs MOHATHAM | PasnmyaioT cmocol u pe3yabTaT UCTIONb30BATh 3HAHMS
3Ha4YEHHE ¥ NPUPOJIE U KU3HH <GKECTKOCTH BOJIBD ,0NMCHIBATH JIeUCTBHS B OBITY
XKectkocTb BOJBI U 9 .
YeJIOBeKa. CBOICTBA YTOJIbHOM KUCIIOTHI, ITosHaBaTesbHBIE:




CII0co0EbI €8

JKecTkocTh BOIBI U CIIOCOOEI ee

COCTaBJISITh YPaBHCHUS peaKHPIfI,

Biranetor o0mmM npuemMoM peneHus

YCTPAaHEHHUS yCTpaHEeHHUsL. COOTBETCTBYIOIINX CLCTIOTKEY 3a1a4
JemoncTpanuu: MPEBpaILEHNl , COCTaBISITh KommykaTuBHbIE:
OO0pa3Isl IPUPOAHBIX COCTUHCHUH Ha3BaHMsI COJIEH yroIbHOU JloroBapuBaroTcsi 0 COBMECTHOM
yriepona. O0pa3upl BOXHEWIINX ISl | KHUCIOTBHI, JIEATENIEHOCTM, TPUXOAT K 00IEMY
HapOJHOT0 X03scTBa KapOOHATOB. MPOBOJIUTH Ka4ECTBEHHYIO penIeHno
JIab. onbIThI: peakuio Ha KapOoHAT - HOH
38. Ilony4yeHue yronbHOM KUCIOTEL U | Tlomyuam 6o3moocnocmy
uzydyenue ee cBoictB. 39. [lepexon HayyumsCs: MPOrHO3UPOBATH
KapOOHATOB B TUIPOKAPOOHATHI. XMMHYECKHE CBOMCTBA BEIIECTB
40. Pas3noxxeHue ruapokapooHaTa Ha OCHOBE MX CBOMCTB U
HaTpHs CTPOCHUS
51. | Kpemuwmit CtpoeHue aToMa KpeMHHUS; Hayuamcs:, PerynsituBHbIe: dopmupyror
KPHUCTaJNTMYECKUH KPEMHUIA, ero XapaKTepHU30BaTh CTPOCHHE AJIeKBaTHO BOCIIPUHUMAIOT HHTEpeca K
CBOMCTBA U IPUMEHEHUE aToMa KpeMHUs, OOBSICHITh MPEITI0KEHNS U OLEHKY YUHUTENS U KOHKPETHOMY
3aBHCUMOCTH CBOMCTB KpEMHUA OJHOKJIaaCHHUKOB XUMHUYECKOMY
ot ero nonoxenud B [ICXD J[.U. | Ilo3naBaTedbHbIE: 3JIEMEHTY, ITOUCK
MeHpeneeBa, COCTaBIATh Bri6upatot Hanbonee 3pheKTHBHBIE | TOMOJIHUTEIBHON
XMMHUYECKHE ypaBHEHUS, CIIOCOOBI PEIIeHHs 3a/1ay, uH(pOpPMAIUH O HEM.
XapaKTePU3YIOIINEe XUMHYECKIE | KOHTPOIHUPYIOT M OIICHUBAIOT
CBOWCTBA KPEMHHUS MIpOIIeCC M Pe3ybTaT AeSITENbHOCTH
THonyuam eo3modarcHocms KommykaTuBHbIe:
Hay4umucs: TPaMOTHO JloroBapuBaroTCs 0 pacnpenencHun
o0pariaTbcs ¢ BEIECTBaMU B (hyHKIMI 1 polieil B COBMECTHOIM
MTOBCEIHEBHON KU3HU JIESITETbHOCTU
52. | CoenurHEHHUS KPEMHHUS Oxcun kpemuus (IV), ero mpuponnsie | Hayuames:, PeryasiTuBHbIE:
pazHoBUAHOCTH. CHIIUKATHIL. OIMMCHIBATh CBOICTBA OKCHIA YUHTHIBAIOT MPaBUIO B
3HaueHne COeIMHEHNH KPEMHUS B KPEMHUS, COCTABIISATh YPAaBHEHUS | IUIAHHUPOBAHUH U KOHTPOJIE CIIOC00a
JKMBOI U HEXXMBOW MIPUPOJIE. peaKuuii, COOTBETCTBYIOLIUX pelieHus
JeMoHcTpanum: «UEMOYKe» NPEBPAIECHUN . Ilo3naBaTenbHbIE:
OO6pa3Isl IPUPOAHBIX COSTUHEHUH MIPOBOJUTH KAYECTBEHHYIO Hcronp3yroT mouck HeoOX oauMoit
KpEMHUS. PeakIio Ha CHJINKAT - HOH uH(pOopMAaLIUK JJIS1 BHITIOTHEHHS
JIa6. onbIThI: Tonyuyam sozmoorcnocmo y4eOHBIX 3aJJaHUi C UCTIOIb30BaHIEM
41. IlomygeHre KPEMHEBOU KACIOTHI Hayuumuvcs: TpOrHo3upoOBaTh yaeOHOM TUTPaTyphI
U U3YYEHHUE €€ CBOWCTB XUMHMYECKHE CBOMCTBA BEIECTB KommykaTtusHble:
Ha OCHOBE MX CBOMCTB U YUuTBIBaIOT pa3HbIE MHEHUS U
CTpOCHUS CTpeMSTCS K KOOPIUHAIINN
pa3JIMYHBIX MMO3ULUI B
COTPYIHHUYECTBE
53. | Cunmukartuas ITonsiTie 0 cUIMKaTHON Hayuamcsa: npaktuyeckomy PerynsiTuBHblie: DopMUpyIOT
IIPOMBIIIICHHOCTD npoMbInuIeHHOCTH. CTEKII0, IeMEHT, MPUMEHEHUIO COSANHEHNI Paznugaror cnoco6 u pe3ynpTar TIOHNMaHHe

KEpaMHKa.
JdeMoHcTpanum:
OO0pa3Iisl cTeKIa, KePaMUKH, IIEMEHTA

KpEMHUSA

Hozzy!tam B803MOIHCHOCMb
Haydyumabspcs. TPOrHO3UPOBATH
XHMUYSCKHE CBOMCTBA BCIICCTB

neicTBhS

ITo3naBaTenbHBIE:

BrnaneroT oOumM npreMoM penieHus
3amaq

0COOEHHOCTEN KU3HU
U TPY/a B YCIOBHSX
uHpopmaTuzamu
oO1ecTa




Ha OCHOBE MX CBOWMCTB U
CTpOEHUS

KommykaTuBHbIe:
JloroBapuBarOTCa 0 COBMECTHOU
JIESITEIbHOCTH 0] PyKOBOJCTBOM
yUuTens

54. | IIpakTHuyeckas [Nonyuenne, cobupanue u Hayuamcsa: obpamaTscs ¢ PeryasiTuBHbIE: OsBnazneHne
paGora Ne6 pacrio3HaBaHHE nabopaTopHbsIM 00opyaoBanueM | OCyIIECTBISIOT HOIIArOBBIHA HaBBIKaMU JJI51
il ra3oB W HarpeBaTeJIbHBIMU IIPHOOPAaMH | KOHTPOIb 110 PE3YIIbTATY MIPAKTUYECKOH
OJIy4cHHC, B COOTBETCTBHH C IIpaBUIIaMU JIeSITebHOCTU
cobupanue u TEXHUKH 0€30IaCHOCTH, Io3HaBaTeJbHbIE:
pacCiio3HaBaHUEC ra3oB OIMUCBIBATh XUMHUUECKHH CTposT peueBoe BbICKa3bIBaHUE B
9KCIIEPUMEHT C TIOMOIIBIO SI3bIKa | YCTHOW M NMCbMEHHOH (opme
XUMMH, 1€1aTh BBIBOJIBI MO KommykaTuBHbIe:
pe3yabpTaTaM 3KCIEpUMEHTA. VY4UTBIBAIOT pa3Hble MHEHUS U
THonyuam 6o3mooicHocme CTpeMsTCs K KOOpJIMHAIUU
Hay4umsCs. OCO3HABaTh Pa3IMYHBIX O3UIUH B
HEOOXO0IMMOCTb COOJIFOJICHHUS COTPYAHUYECTBE
npaBuia b u OT s coxpaHeHus
CBOETO 37I0POBBS U
OKPY’KaIOIINX
55. | O0o01IeHue mo Teme Hayuamca: o006mats 3HaHusA 1 | PeryasituBHbIe: Beipaxkarot
«HeMeTaibi» IPENCTaBIATh X CXeM, Ta0nul, | BHocAT HeoOXoaumble KOPPEKTHBEI B | aleKBaTHOE
Mpe3eHTalni JIEMCTBHUE IIOCIIE €r0 3aBEPIIEHNA HA | IOHUMAaHKWE IPUYUH
OCHOBE €r0 y4eTa CIeJIaHHbIX ycIiexa 1 Heyclexa
oMb oK yueOHOM
Ilo3naBarenbHbIe: JIeSITEIbHOCTU
CrpoAr peueBoe BHICKAa3bIBAHUE B
YCTHO# 1 UCbMEHHOM (hopme
KommykaTnBHBIC:
Koppektupyrot neiictBus napTHepa
56. | KonTpoJabHasn KoHTpons npeaAMeTHBIX U Hayuamcsa: npumeHsTh PerynsiTuBHBIE: OCYIIECTBISIOT [IposBisiroT
padota Ne3 ro Teme METaIPEIMETHBIX YIEOHbBIX ACHCTBUH | TOMydEHHBIC 3HAHUSA U MOUIATOBBII M UTOTOBBII KOHTPOIb OTBETCTBEHHOCTb 32
H o Teme «Hemerans c(OpMHUpPOBAaHHBIE YMEHHUS TS IO PE3YJIBTaTy pe3ynbTaThI
«HeMeTalIB peneHus yaeOHbIX 3a7a4 Ilo3naBarenbHbIC:
CTPOSIT PEYEBOE BBICKA3BIBAHNE B
YCTHOM U THCBMEHHOH (popme
KoMMyKkaTHBHBIE: yUUTBIBAIOT
pa3HbIE MHEHUS H CTPEMSATHCS K
KOOpJAWHAIMU Pa3]INYHBIX TO3ULHN B
COTPKYJTHHYECTBE
Tema 5. [lepBoHavasibHbIE cBeleHUs 00 opranuveckux Bemecrsax (104.)
57. | IIpenmer opranuueckon Teopust XUMUYECKOTO CTPOCHUS XapakTepu3oBaTh OCHOBHBIE PeryasituBHbBIC: IIpossnsror
XUMHU. OpPTraHUYECKUX COEIUHEHUM MONOXKEHUS TEOPUH CTPOCHHUSI. IInanupyroT cBOM OEHCTBUS B OTBETCTBEHHOCTH 32
A M. byrneposa. CocTaBnsTh NOJNHBIE U COOTBETCTBHH € IOCTABJICHHON pe3yabTar

OCHOBHBIE MOJIOKEHUS] TEOPUU
crpoerust CTpykTypHbIe (JOPMYJIBL.

COKpamIéHHbIe (HOPMYITBI
YTIIEBOJOPOJIOB.

3az[aqef/'1 1 YCJIOBUSIMU €€ pCain3aliin
ITo3naBaTenbHbBIE: CTABAT




HepBOHa‘laJ'IBHBIe CBCACHHUA O
CTPOCHHUU OPraHNYCCKUX BCIICCTB.

1 GOPMYITAPYIOT IETH U TPOOIIEMBI
YpOKa; OCO3HaHHO U MPOU3BOJIBLHO
CTPOSIT B YCTHOM U MMUCHbMEHHOU
hopme

KoMMmyHuKkaTHBHBIC:

Bnanenne MoHoOrH4UeCKOM U
JTNATTIOTHYECKON (hopMaMH peun

58. | IpenensHble [IpenensHble yrneBogopoasl. Meran. | Ha3bIBaTh 1 3amuchIBaTh PeryasiTuBHbIE:
YTJIEBOAOPOIBL. OrtaH. (hopMynbl (MONEKYIISIPHBIE H Paznugaror cnoco6 u pe3ynpTar
CtpoeHue MOJIEKyN METaHa U 3TaHa. CTPYKTYpPHBIE) Ba)KHEHIINX JercTBus
dusnueckre CBOCTBA MeTaHa, 3TaHa | MpeACTaBUTENEH MpeleNnbHbIX Ilo3naBaTenbHbIC:
[IpuMeHeHne MeTaHa, STaHa. YIJIEBOAOPOIOB. Brianetor o0mmm npuemMom peneHus
XapakTepu3oBath (HpU3HYECKUE 3a1a4
CBOMCTBa METaHa U HTaHa. KommykaTuBHbIe:
JloroBapuBaroTcs O COBMECTHOM
ACATCIIBHOCTU IO PYKOBOJACTBOM
YUUTEIS
59. | HenpenenbHeie HenpenenbHble yrieBoaopoasl. Paznnyats npenenbHbIE U PeryisiTuBHbBIC:
YTIE€BOAOPOABI. DTUIIEH. OTuneH. HeTpe/ieNbHbIE YTIEBOAOPO/IBL. Paznnyator criocod u pe3yabrat
J1. BzauMoelicTBre 3THIICHA C Ha3zpiBaTh 1 3anuchIBaTh IEUCTBHUS
OpOMHOIA BOZIOW U paCTBOPOM (opMyIIBl (MONEKYIIPHBIE U IHo3naBarenbHbIE:
NEpMaHraHaTa Kajus. CTPYKTYpPHBIE) Ba)KHEHIINX Brazgeror o01mmM nprueMoM pereHust
CrpoeHne MOJIEKyJIbI 3THIICHA. NPEACTaBUTEINEH HENPEAEIbHBIX | 3a1a4
JIBoitHas1 CBsI3b. XMMUYECKHE YIJIE€BOIOPOIOB. KommykaTuBHbIe:
CBOMCTBa 3TUJIEHA (TOpEHHE, Habmronate 3a xomom Kontpomupyrot aeiicTBus napuepa
B3aMMOJIEICTBHUE C BOJIOM, OpOMOM). XUMHUYECKOI0 SKCIIEPUMEHTA,
Peaknuus nonumepusanuu OIUCBIBATH €TO U JIENIATh BBIBOJBI
Ha OCHOBE HAOIIOACHUI.
OHUKCHPOBATH PE3YIbTATHI
SKCIEPUMEHTA C MIOMOILBIO
PYCCKOTO S3BIKa, a TAKXKE C
MOMOIIBI0 XUMHYECKUX (POPMYIT
Y ypaBHEHUI.
60. | Couptsr. Kucnoponconepxkaimue opranndeckre | XapaKTepU30BaTh CIUPTHI KaK PeryasiTuBHbIE:

coeaunaeHus. Crimptel. MetaHo,
STaHOI, TIHIEPHH.

CrmpThI — IPENICTABUTENN
KHCIIOPOACOAEPKAIINUX OPraHUYECKIX
coequHeHn. Ousndeckue u
XUMUYECKHE CBOMCTBA CIIUPTOB.
du3nonornueckoe JeCTBHE Ha
OpraHHU3M METAHOJIA U ATAHOJA.
TpéxaTOMHBINA COMPT INIULEPUH.

KHACIIOPOJICOMEPIKATIINE
OpTaHUYECKUE COCTUHCHIS.
Knaccudumposats ciupTsI 110
aTOMHOCTH.

HassiBath npencraButenei
OJTHO- U TPEXATOMHBIX CITUPTOB U
3aIMCHIBATh X (POPMYIIBL.

Pasnmugator criocod u pe3ynbprat
IEUCTBUS

Ilo3naBaTeabHbIE:

BrnanmeroT oOumM nprieMoM pernieHus
3a1a4

KommykaTuBHbIe:
JloroBapuBaroTcsi 0 COBMECTHOM
JIESITETHHOCTH TI0J] PYKOBOJICTBOM
YIUTENsSA




61. | [IpenensHble KapOoHoBBIE KHCITOTEL. YKCYCHas, XapakTepu30oBaTh KapOOHOBEIE PeryasiTuBHbIE: NmeroT nenoctHoe
OJTHOOCHOBHBIE aAMUHOYKCYCHasl, CTeapUHOBAs U KHCJIOTBI KaK Pazniyarot crioco0 u pe3ynbrar MHUPOBO33pEHHE,
KapOOHOBBIE KHCIIOTHI. OJIEMHOBAs KUCIIOTHI. KHCJIOPOJCOAEpKAILUE JEHUCTBHSA COOTBETCTBYIOIIEE

YkcycHas KUcnora, e€ CBOMCTBA U OpPraHUYECKUE COCIUHCHUS. Ilo3naBaTenbHbIC: COBPEMEHHOMY
NIpUMEHEHHe. YKCyCHas KUCIoTa — HasbiBaTs mpencraButeneit Brianeror oOmmM preMoM pemeHusl | YpOBHIO Pa3BHTHS
KOHCEpBAHT MUILEBBIX MPOAYKTOB. IpeAeabHbIX U HEMpPEeaeIbHbIX 3a1a4 HayKd
CreapuHOBas KUCI0Ta — KapOOHOBBIX KHCIIOT KommykaTuBHbIe:
TIPE/ICTaBUTENh KUPHBIX KAPOOHOBBIX | 3aIMCHIBATh UX (POPMYIIBL. Kontponupyror aeiictBus naptHepa
KHCIOTHI.
62. | Crnoxubie a¢upsl. XKupsl. JKups! B mpupozie U uX NpuMeHeHHe XapakTepu30BaTh KUPHI KaKk [IposBnstor
CIIOXKHBIE YPUPEI J00pOXKeTaTeTbHOCT
63. | AMUHOKHCIIOTHI U OENKH. Benku, ux crpoenue u ouosornueckas | XapakTepu3oBaTh PeryasiTuBHbIE: ,OT3BIBUNBOCTD, KaK
pOJb. AMHHOKHUCIIOTBI KaK Pa3znuuaror criocod U pe3ynabrat MIOHUMAaHNE YYBCTB
opraHnyeckre aM(oTepHbIe JeUCTBUS JIPYTUXJIIOAEN U
COEAMHEHUsI, CIIOCOOHbIE K Ilo3naBaTeJbHBbIE: coTepeXUBaHue UM
peaKsIM IOJIUKOH/IEHCALVH. Briagierotr o0IHMM MPUEMOM PEIICHHSI
OnuceIBaTh TPU CTPYKTYPHI 3a7a4
0€JIKOB U NX OHOJIOTHYECKYIO KomMmykaTHBHBIE:
pob. KoHTponupyroT JecTBHs MapTHEpa
64. | YrueBoasl. I'mioko3a, ee Grooruyeckas poib. XapakTepu30BaTh TIIOKO3Y KaK PerynsituBHbIe:
MOHOMEp CIOXKHBIX YIJICBOZIOB. Paznugaror croco6 u pe3ynbpTar
IEUCTBHUS
ITo3HaBaTenbHBIE:
Brazgeror 00mmM nprueMoM pereHust
3a/1a4
KomMmykaTnBHBIC:
KonTtponupyror aeficTBus nmaptHepa
65. | Iommmepsr. Ilpeocmasnenus o nonumepax na XapakTepu3oBaTh MOJIUMEPHI U PeryasiTuBHbIE: Beipaxaror
npumepe nOIUIMUIEHA. PeaKnuio MoIMMepU3aIvu. Pazniuarot crioco6 u pe3ynbrat aZIeKBaTHOE
Peaxuys monuMepu3aiy 3TUIICHA. Pazniuate moHATHA MOHOMED, JEUCTBHSA MOHMUMaHHE TPHYNH
[TonuaTniieH u ero 3HaYECHHUE. HONHUMED, CTETIEHDb Ilo3naBaTenbHbIE: ycIexa u Heyclexa
MOTMMEPH3AIIHH. Brnagetor o0muM npueMoMm pemeHus | yaeOHoU
3agad JIEATEIHOCTH
KommykaTtuBHble:
KonTponupyror neiictBust naptaepa
66. | O000IIEHnE IO TEME PerynsiTuBHbBIE: OCYIIECTBISIOT

«[lepBoHavaIbHBIE
cBeIeHUs 00
OpraHU4eCKuX
BEIIECTBAX)»

MOLIArOBBIA M UTOTOBBIA KOHTPOJIb
O PE3YNbTaTy

Ilo3naBaTenbHbIC:

CTPOSIT PEYEBOE BBICKA3BIBAHNE B
YCTHOM U THCBMEHHOH (popme
KommykaTuBHbIe:

DopMynHUpyIOT COOCTBEHHOE MHEHHE
U TIO3ULIIO




67

68

O06o00menne 3HaHUN
3a KypC OCHOBHOM
HTKOJIBI




MartepuajibHO-TEXHHUYECKOE o0ecneuyeHre Y4eOHOro nmpeamera
HarypanbHbie 00bEKTHI:
e  KOJUJIEKLIMU MUHEPAJIOB U TOPHBIX OPOJL
e METAJUIOB U CIUIaBOB
e MHHEpaIbHbIX y100peHuit
e IUIACTMAacCC
e KayyyKoOB
e BOJIOKOH U T. [I.
XUMHUYECKUE PEaKTUBbI U MaTepHaJIb:
Haubonee yacTo ncnosib3yemMble peakTUBBI U MaTepUabI:
e MPOCTHIE BEIIECTBA - ME/lb, HATPHI, KaJbLIHI, AITFOMUHUN, MarHUM, XKEJI€30, IMHK, CEpa;
e oxcunsl — meau (1), kaneuus, xxenesa (I1I), maraus;
e KHUCIOTHI - COJISTHAsI, CEpHasi, a30THAas;
e  OCHOBAHMS - TUAPOKCH/ HATPUS, THAPOKCHU]T KaJIbIHsl, TUAPOKCH Oapus, 25%-HbIil BOJHBIA PacCTBOP aMMHUAKa;
e comu - xsopunsl HaTpus, meau (1), sxeneza(Ill); HuTpatel kanus, HaTpus, cepedpa; cyabdarel menu(ll), xenesa(Il), xeneza(Ill), amomMunus, aMMoHuS,
Kasvsi, OpOMUI HATPUS;
Xumudeckas jabopaTopHas 1Mocy/a, annaparsl 1 IpuOOphI
Mopenu
VYueOHble TOCOOUs Ha MEYaTHOM OCHOBE

DKpaHHO-3BYKOBBIE CPEJICTBA OOyUCHHUSI.
TexHuuecKue cpeacTBa 00yUCHHS.

Jlutepatypa, ucnosb3yemasi yUuTeIeM:
- OCHOBHas 1umepamypa
1. T'abpuensu O.C. I[Iporpamma kypca xumun ajs 8-11 kitaccoB 001eo0pa3oBaTebHBIX yupexkaeHuin. — M.: Jlpoda;
2. T'abpuensan O.C. Xumus: 8 kiacc : yueOHUK Ui 0011e00pazoBaTebHbIX yupexkaeHuit. — M.: JIpoda.
- QONONHUMENbHAS TUMepamypa
1. l'abpuensu O.C. U3yuaem xumuto B 8 ki1.: nuaaktuueckue matepuaisl / O.C. I'abpuensn, T.B. CmupHoBa. — M.: bruk mitoc
2. Xumus: 8 Kinacc: KOHTPOJIbHBIE U TpoBepouHbie paboThl kK yueOHuKy O.C. ['abpuensna «Xumus. 8 knace» / O.C. I'abpuensn, I1.H. bepeskun, A.A.
VYmakoBa u ap. — M. : Ipoda;
3. I'abpuensn O.C., BuckooOoitnukosa H.I1., SmykoBa A.B. HacronpHast kaura yuutens. Xumus. 8 ki1.: Mertoandeckoe nocodue. — M.: Jlpoda;
4. I'abpuensn O.C., Pynos H.H., TonkynoB B.J. Xumuueckuii skcriepuMeHT B 1koste. 8 kiaace. — M.: JIpoda
5. Anxumuk (http://www.alhimik.ru/) - oauH U3 Ty4IInUX caliTOB PyCCKOSA3BIYHOTO XMMHUYECKOro MHTepHeTa OpueHTHUPOBAHHBINA Ha YUUTENS U YUCHHKA,
IIPENOaBaTeNs U CTYACHTA.
2. Jluteparypa, peKOMEHIyemas Uil yJaruxcs.
- OCHOBHaAs Tumepamypa
Iabpuensu O.C. Xumust: 8 kacc : yueOHUK A5t 001eo0pa3oBaTenbHbIX yupexkaeHuit. — M.: Jlpoda.
- 0OnoIHUMENbHAR TUmepamypa



1. XKypnan «Xumus B ILIKOJIEM;
2. Kontpen - Xumus ais Beex (http://kontren.narod.ru). - mHpopManmoHHO-00pa3oBaTeNbHBINA CANUT VI TEX, KTO U3y4aeT XUMHUIO, KTO €€ MPENoaeT, Uil BCeX

KTO UHTEPECYETCS XUMUEH.
3. Anxumuk (http://www.alhimik.ru/) - oauH U3 Ty4IIUX CATOB PYCCKOS3BIYHOTO XUMHUYECKOro MIHTEpHETa OpUEHTHPOBAHHBINA HA YUUTENS M YUCHHKA,
MIPEeTo1aBaTelis U CTYJCHTA.
4. DHIMKJIONEAUYECKUH CIIOBApPh FOHOIO XMMHKA
3. Memunapecypchl.
e (D «Heopranuueckasi XuMHusi», U3aT€ITCTBO «Y UUTEIbY
e (D «llIxomna Kupuina u Medoaus», n31aTeabCTBO «Y YUTEh
o Xumus. [IpocBemienue «Heopranuueckas xumusi»,. 8 kiacc. (Ha 2-X JUCKax)
e Xumus (8-11 knacc). BuptyansHas madopatopust (yueOHOE IEKTPOHHOE U3/IaHUE)



