MYHHIHUIIAJIBHOE ABTOHOMHOE OBIIEOBPA3OBATEJIBHOE
' YYPEX/JIEHHE
«TMMHA3HA Ne 33» r. IEPMHA

ITpuHsATO HA MeJaroru4eckoM coBeTe Yr1Bepkaa
MPOTOKOJ Ne AALDY «'umnuazus Ne33»

oT «éﬁ» &%{cwﬂ-«; 2018 r. Z

Pabouasi nporpamma
H KaJleHJapHo-TeMaTH4YecKoe MJIaHHpPOBaHHe
y4e0HOro npeaMera « XuMHUsI»
aas 9 kaacca

Cocrasuresns: Jlopomenko C.A..

r. [lepmp
2018 rox



PABOYAS ITPOI'PAMMA 110 XUMHHA 9 KJI. I1O ®I'OC ( k yueonuxy O.C. I'abpuensina)
IHosicHuTeILHAA 3aIUCKA

Pabouas nporpamma ajist 9 kitacca oO11e00pa3zoBaTeNbHBIX YUPEKICHUM
(6a30BBIi YPOBEHb ).
Pabouass mporpamMma cocTaBieHa B COOTBETCTBHH C TpeOoBaHusmu DenepaqbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 00IIero 00pa3oBaHus BTOPOro mokosieHus, [IpumepHoit mporpaMMbl OCHOBHOTO OOIIIETr0 00pa30BaHUs 110
XUMuU U aBTopckoi [Iporpammel kypca xumun s 8-9 kiaccoB 001eo0pa3oBaTeNbHbIX yupexaeHui(6a3ossiii yposens) O.C.
["abpuensna (2012roxa). Hactosmas nporpaMma yuyuThIBaeT pekoMeHaanuu [IpuMepHoil mporpaMMbl 10 XUMUU JIJIsi OCHOBHOM
TITKOJTBI.

Pabouas mporpamMma 1o XMMUHU: KOHKPETU3HPYET MooxkeHuss DyHIaMEeHTaIbHOTO sjipa CoAep>KaHusd OOy4YeHHUsS] XUMUU C
YUYETOM MEXKIIPEIMETHBIX CBSI3€H YYEOHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA; OIpPENeNsieT IOCIe0BATEIbHOCTD
U3Y4YCHUS €UHUI] COIepKaHUsl 00ydeHUsT XUMUU U (popMupoBanus (pa3BUTHs) OOIIUX YUEOHBIX U CIEUPUIECKUX TMPEIMETHBIX
YMEHHIA;, Ta€T OPUECHTHPOBOYHOE pacmpeiesieHne y4eOHOTO BPEMEHH 110 pa3ieiaM U TeMaM Kypca B MOAAJIbHOCTH «HE MEHEe.

CopepkaHue TporpaMMbl HampaBiIC€HO HAa OCBOEGHHME 3HAHMM M HA OBJAJCHHE YMEHUSMH Ha 0a30BOM YpOBHE, YTO
cootBeTcTByeT (OOpa3oBareiabHOM mporpamMMe Mmikojbl. OHa BKIIOYAET BCE TEMbl, MPEAYCMOTpEHHbIE (DelepanibHbIM
roCy/IapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO OOIIEr0 OOpa3oBaHHsl MO XMMHUU U aBTOPCKOW MPOTrpamMMoit
y4eOHOro Kypca.

[IporpamMmma kypca «XuUMHUW» TMOCTPOCHA HAa OCHOBE CIUPATBLHOW MOJENH, MPEeIyCMaTpPHUBAIONICH MOCTETICHHOE pPa3BUTHE U

yriyOJieHne TEOPETUYECKHUX NIPEICTABICHUN MTPU JIMHEMHOM 03HAKOMIIEHHH C SMIIMPUYECKUM MaTepUaioM



B npeamMeTax CCTCCTBCHHO-MATCMATUYCCKOI'O UKJIa BEAYINYIO POJIb UI'PACT ITO3HABATCIIbHAA ACATCIIBHOCTE U COOTBCTCTBYIOIIIUC

el mo3HaBaTeIbHbIC YUeOHbIC IEUCTBUSA. B CBSA3U C 3TUM OCHOBHBIMHU LeJISIMH 00Yy4YeHHUs] XMUMUU B OCHOBHOM IIKOJIE SIBJSIFOTCSI:

1) popmMupoBanue y 00y4aromuxcsi yMeHus BUACTh U MIOHUMATh IIEHHOCTh 00pa30BaHMsl, 3HAUMMOCTh XUMUYECKOTO 3HAHUS JIJIS
KQXJIOTO YeJOBeKa HE3aBUCUMO OT €ro NnpodecCUOHAIBHON NESITeIbHOCTH; YMEHUSI pa3inyaTh (DaKThl U OIEHKH, CPAaBHUBATh
OIICHOYHBIE BBIBOJIbI, BUJIETh HUX CBSI3b C KPUTEPUSIMU OIICHOK U CBSI3b KPUTEPHUEB C OMPEACIICHHOM CHCTEMOMN II€HHOCTEH,
dbopMyIMpoBaTh U 0OOCHOBHIBATH COOCTBEHHYIO MO3UIIHIO;

2) (opMupoBaHHe y 00yYarOUIUXCS IEJIOCTHOTO MPECTABICHUS O MUPE U POJIU XUMHUU B CO3/IaHUU COBPEMEHHOMN €CTECTBEHHO-
HAyYHOW KapTUHBI MHUPA; YMEHUS OOBICHATH OOBEKTHI M MPOIECCHl OKPYKAIOIMIEH eWCTBUTEIBHOCTH — MPUPOTHOM,
COIMATILHOM, KYJITYPHOM, TEXHUUECKOUN CPEIbl, UCIIOIB3YS I OTOTO0 XUMUYECKUE 3HAHUS;

3) mpuoOpeTeHre OOYYArOIIMMUCS OTBITa PAa3HOOOpPA3HOW NEATEIHLHOCTH, MO3HAHWS M CaMOMO3HAHUS; KIFOUEBBIX HABHIKOB
(KJTFOYEBBIX KOMIETEHTHOCTEH), UMEIOIUX YHUBEPCAIHHOE 3HAUCHUE JISl PA3JIMYHBIX BUJOB JIEATEILHOCTH: PEIICHUS MPOOIeM,
NPUHATHUSL PEIICHHM, MOUCKA, aHaiu3a M o0paboTKM HHQOpMAIUK, KOMMYHHKATHUBHBIX HABBIKOB, HAaBBIKOB HW3MEPEHUH,
COTPYAHHYECTBA, 0€30MaCHOTO 0OpaIeHHs C BEIIECTBAMU B MTOBCETHEBHOMN KU3HHU.

3apavyamu n3ydeHus y4eOHOro npeamera «Xumusa» B 9 kacce ABISIOTCS:

yueOHbIe: (OpPMUPOBAHUE CUCTEMbI XUMHUECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHOHAYYHOU KapTUHBI MUPAa;
pa3BUBAOIIME: PA3BUTHE JIMYHOCTH OOYYAIONIUMXCS, WX MHTEIJIEKTyalbHOE ¥ HPABCTBEHHOE COBEPIICHCTBOBAHMUE,
dbopMupoBaHUE Yy HUX T'yMAaHUCTHYECKUX OTHOIIEHWH U SKOJIOTHYECKH I1€7eCO00pa3HOTO MOBEACHUS B OBITY U B TPYIOBOM

ACATCIIBHOCTH,



BOCIUTATeJbHbIE: (HOpMUPOBaHNE YMEHUIN 0€30MacCHOTO OOpaIeHUs C BEIIeCTBAMH, UCIIOJIb3yEeMbIMH B TIOBCETHEBHOM KU3HU;
BbIPa0OTKa MOHMMAaHUS OOIIECTBEHHON MOTPEOHOCTH B PA3BUTUM XMMHUHU, & TaKKe (OPMUPOBAHUE OTHOILIECHUSA K XUMHUHU KaK K

BO3MOXHOU 00nactu Oyaynieil NpakTUYECKOM 1eITeTbHOCTH.

OO01as xapakTepuCTHKA Y4e0HOro npeamera «XumMus»
B cootBercTBHU ¢ DenepanbHBIM TOCYIaPCTBEHHBIM 00pa30BaTebHBIM CTAaHAAPTOM OCHOBHOI'O 00111ero 00pa3oBaHus yyaliuecs
JOJDKHBI OBJIQZIETh TAKUMH [03HABATEIbHBIMU Y4€OHBIMU JEHCTBUSIMHU, KaK yMEHHE (OpMYJIUpPOBaTh MPOOJIIEMY U THUIIOTE3Y,
CTaBUTh LIETHU U 33J]a4H, CTPOUTH TUIAHBI JOCTUKEHUS LIeJIeH U PEIIeHUs MOCTABIEHHBIX 3a/1a4, TPOBOJUTh SKCIIEPUMEHT U HA €ro
OCHOBE JIeJIaTh BBIBOJIBI M YMO3AKIOYEHUS, IIPEICTABIISATh UX U OTCTauBATh
CBOI0 TOYKy 3peHus. Kpome sToro, ywammecss IOJKHBI OBJIAJETh NpPHUEMaMH, CBSI3aHHBIMU C OIPEICICHHEM MOHSATHM:
OrpaHUYMBaTh HX, OMHUCHIBaTh, XApAaKTEpU30BaTh M CpaBHHUBaTh. (CleOBATENbHO, NMPU HW3YYEHUHU XMMHUHM B OCHOBHOM IIKOJIE
yyaliecs: JIOJDKHBl OBJAJeTh Y4YEOHBIMU JACHCTBUSIMM, MO3BOJISIIOIIMMHU KM JIOCTUYb JIMYHOCTHBIX, HPEAMETHBIX U
MeTanpeIMETHBIX 00pa30BaTENbHBIX PE3YJIHTATOB.
[Ipennaraemass mporpamMma IO XMMHUHU pacKpbIBaeT BKJaJ y4eOHOro MpeaMera B JOCTHKEHHE LeJe OCHOBHOTO OOILEro
oOpa3oBaHMsI U ONPEEIIAET BaXKHENIINE COEP/KATENbHBIC IMHUU IPEIMETA:
* BelleCTBO — 3HAHMS O COCTABE M CTPOEHUU BELIECTB, UX BAKHEUIINX (PU3NUECKUX U XUMUYECKHX CBOMCTBAX, OMOJIOTHYECKOM
JICHCTBUH,

XMMHUYeCKasi peakuuss — 3HaHUS 00 YCJIOBHSX, B KOTOPBIX MPOSBISIOTCS XMMUYECKHE CBOMCTBAa BEUIECTB, CIOCOOAX

YHpaBJICHUSA XUMHWYCCKUMU ITPOLCCCAMMU,



NpUMeHeHUe BellecTB — 3HAHUS M OMNbBIT MPAKTUUYECKOW JAESITEeIbHOCTH C BELIECTBAaMH, KOTOpble Hauboyiee 4Yacrto
yHOTPEOIISIFOTCS B MOBCETHEBHOM KU3HU, IIMPOKO UCIOJIb3YIOTCS B IPOMBILIUIEHHOCTH, CEIHCKOM XO3sIIICTBE, HA TPAHCIIOPTE;

SI3bIK XMMHM — CHCTEMa BAXKHEHIIMX MOHATUNH XUMHUM M TEPMHUHOB, B KOTOPBIX OHHM ONHUCHIBAIOTCS, HOMEHKJIATypa
HEOPraHWYECKUX BEIIECTB, T. €. UX Ha3BaHHs (B TOM YHCIE M TPUBHUAIBHBIE), XUMUYECKHE (HOPMYJIBI U ypaBHEHHS, a TaKKe
npaBuia nepeBojia HGOPMALIMK C €CTECTBEHHOTO SI3bIKA HA SI3bIK XUMUU U 0OPATHO.
[Ipu oTOope conepkanus, KOHKPETU3UPYIOIIETO MPOrPaMMy, YUUTHIBAIOCH, YTO Mepel OOIMMM 00pa30BaHUEM HE CTOUT 3ajada
npodeccroHanbHON MOATOTOBKM O0YYAIOIIMXCS. DTO ONMPENENUIo MOCTPOCHHE Kypca Kak OOUIEKYIbTYPHOTO, HAMPaBICHHOTO,
OpexJie BCero Ha (pOpMUPOBAHHME U Pa3BUTUE MHTEpPECA K M3YUYCHHIO XMMHUU. YUTE€HAa OCHOBHAs OCOOEHHOCTh MOAPOCTKOBOIO
BO3pacTa — HaAyvajo Mepexoia OT JETCTBA K B3POCIOCTH, KOTOPBIN XapaKTepU3yeTcs pa3BUTHUEM O3HABATEIbHOU cephl.
Ha »srane ocHoBHOro oOuiero cpeaHero oOpa30BaHHsS MPOUCXOJUT BKIIOYEHHE OOy4YaOMIMXCA B TNPOEKTHYIO H
UCCIIEIOBATEIBCKYIO0 JAESITENbHOCTh, OCHOBY KOTOPOM COCTAaBJISIOT TaKUE YHUBEpCAJIbHbIE ydeOHBIE ACHCTBUS, KaK YMEHHE
BUJIETh TPOOJEMBI, CTAaBUThb BOIPOCHI, KiIacCU(UIMPOBATh, HAOIIONATh, MPOBOJIUTH OKCIEPUMEHT, JeliaThb BBIBOJLI U
YMO3aKJIIOUEHHUS, OOBSICHATH, JOKa3bIBaTh, 3AIUIIATE CBOU UJEH, AaBaTh onpeaeiaeHus NoHATUusAM. Crofia ke OTHOCSITCS IPUEMBI,
CXOJHBIE C OINpPEACIICHUEM MOHATHI: ONHMCAHKUE, XapaKTEPUCTUKA, Pa3bsICHEHHE, CPAaBHEHHE, pazinyeHue. @opMUpPOBaHUE ITUX
YHUBEPCAIbHBIX YUEOHBIX NEHCTBUI HAUMHAETCS elIé B HaYaJIbHOM IIKOJIE, @ B Kypce XMMHUU OCHOBHOM IIKOJIbI IPOUCXOIUT UX
pa3BUTHE U COBEPIICHCTBOBAaHUE. B CBA3M C 3TUM pe3epBHBIE Yachl MNIAHUPYETCS] UCIOIb30BATh HA (DOPMUPOBAHUE U PA3BUTHE

YMGHHﬁ HpOGKTHOﬁ u HCCHCﬂOB&TCHBCKOﬁ ACATCIbHOCTH, YMCHHUC BUICTDH HpO6JI€MI>I, ACJIaTb BBIBOABI 1 YMO3AKIIIOYCHU .

MecTo y4eOHOro npeamera B yueOHOM IJIaHe



OCc00EHHOCTBIO CcOfepKaHUA Kypca «XUMUS» SBISIOTCS TO, 9TO B 0a3MCHOM y4eOHOM (00pa30BaTeIbHOM) IIJIaHE STOT MPEAMET
HOSIBJISIETCS TIOCTIEAHUM B PSIIy U3yUYEHUsI €CTECTBEHHOHAYUYHBIX NUCUUIUIMH. [laHHAs HE0OXOAMMOCTb OCBOEHUS OOBSCHSAETCA
TEM, 4TO HIKOJBbHUKU JOJDKHBI 00JIaIaTh HE TOJBKO ONMPEACIICHHBIM 3aIlacoM MPEABAPUTEIBHBIX €CTECTBEHHOHAYYHBIX 3HAHUM,
HO W JIOCTaTOYHO XOPOIIO Pa3BUTHIM aOCTPAKTHBIM MBINIJICHUEM. YUalUMUCA YK€ HAKOIUICHBI 3HAHMS IO CMEXHBIM
JUCITUIUIMHAM TMKJIa: OWOJOTWH, (U3MKH, MaTeMaThKu, reorpaduu, cHOpMUPOBAINCH yMEHUS aHAIM3UPOBaTh, BECTH
HaAOJII0/ICHHSI, CPABHUBATH OOBEKTHI HAOIFOACHUS.

B coorBercTBHM C y4eOHBIM IJIAaHOM Ha HM3y4Y€HUE XUMHUHU B 9 Kilacce OoTBOAMTCS 2 4yaca B Hezaento, 70 4acoB B roj, IpH
HOPMAaTUBHOU MPOJOJDKUTEIIBHOCTH YyueOHOro roja 35 yueOHbIX HeAelb. B COOTBETCTBUU CO CIOXKHUBILIEUCS TPAKTUKON
OpraHu3allii OCHOBHOTO OOIIero o0pa3oBaHUss B O00pa30BATENbHBIX YUPEKACHHUSIX OOIIero oOpa3oBaHus peaibHas
IPOJIOJDKUTEIBPHOCTh YYeOHOTO T0/Jla MEHBIIIE HOPMATHBHOW W cocraBisieT 34 ydeOHble Hemenu. Takum oOpa3oMm, Bpems,
BEIJIENIIEMOE Pab0YMMU yueOHBIMY TJIAHAMH Ha M3Y4YeHUE XUMHUH B 9 Ki1acce Ha MpaKTUKE paBHO 68 dacam.

C yuéroMm Hen30eXHBIX IMOTePh YUYEOHOTO BPEMEHH, BBI3BIBAEMBIX pPA3THYHBIMA OOBEKTUBHBIMHU TPUYMHAMHU, a TaKKe
HEOOXOMMOCTH BBIJCICHUS JOMOTHUTEIIBHOIO BPEMEHH Ha HW3YYEHHE OTHACIBHBIX BOIMPOCOB Kypca XHMHH TPOTPaMMOU
PeTyCMOTPEH OOJIBIIONH 00BEM pPEe3epBHOTO BPEMECHH -6 Y4acoB.

[Iporpammoii nperycMOTpEHO NpOBEICHHUE:

KOHTPOJIbHBIX padoT — 4,

MPaKTUYECKUX PaboT — 6 4acoB.

Cpok peanu3aiuy nNporpaMmbl — OJUH Y4€OHBIH TO/I.



DopMbl, METOIbI M CPEACTBA 00yUYeHHs, TEXHOJIOTUHN
B nanHoM kiacce BeAyIIMMU METOJAMU O0YUYEHUS MPEAMETY SIBISIOTCA: O0BSCHUTEIbHO-UIUTIOCTPATUBHBIN U PENPOAYKTUBHBIMH,
XOTSI UCIIOJNB3YETCSI M YaCTUYHO-TMOMCKOBBIN. Ha ypokax HCHONB3YIOTCS AJIEMEHTHI CIEAYIOIIUX TEXHOJOTHM: JUYHOCTHO -
OpUEHTHUPOBaHHOE 00yueHue, o0ydyeHue ¢ npuMeHenueM onopubix cxeM, KT, mpoekTHas AesITENbHOCTb.

Ucnons3yrores crenyromue GopMbl 00ydeHHs: YueOHbIE 3aHATUS, PKCKYPCUHU, HAOJIOJEHUS, OIBIThI, SKCIIEPUMEHTHI, paboTa
C y4eOHOU M JTONOJIHUTEIBHOM JINTEpaTypOil, aHAJIN3, MOHUTOPHHI, UCCIEA0BATENbCKas padoTa, mnpe3eHTanus. OnpeaeneHHoe
MECTO B OBJIAJICHUM JaHHBIM KYpPCOM OTBOJUTCS CaMOCTOSATEIBbHON paboTe: MOATrOTOBKAa TBOPYECKUX pabOT, COOOIICHHIH,

pedeparos.

DopMbI NPOMEKYTOYHON M UTOTOBOM ATTECTALUM
[IpomexxyTouHast arTecTalus MPOBOAUTCS B opMe:
- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOSITENIbHBIX padoT;

- IPAKTUYECKUX;

- TBOPYECKHUX padoT.

VYyanuecs npoxoaaT UTOroByo arrectanuio — B Bujae [ UA.



O6yuenue Benércs mo yuebnwmky O.C.I'aOpuensH «Xumus 9 Kiacc», KOTOPHIA COCTABISIET €IWHYIO JMHHUIO y4eOHHKOB,

COOTBCTCTBYCT (I)C,ZlepaJIBHOMy rocya1apCTBCHHOI'O O6p3.30BaTCJ'II>HOFO CTaHdapTa BTOPOI'O ITOKOJICHUA 0a3oBOro YPOBHA H

peanusyet aBTopckyto nporpammy O.C.I'abpuensina( 2012r.)

OTianunTe/IbHBIE 0COOEHHOCTH Padoyveil MPOrpaMmMbl 1 ABTOPCKOM

OcHOBHOE COJIepKaHNE aBTOPCKOW MOJTHOCTHIO HAIJIO OTPAKEHUE B TAHHOM pabodeil mporpamMme.

B paGouyio mnporpaMMmy mo XMMHUU BHECEHbl U3MEHEHHUs MO CPABHEHMIO C aBTOPCKOM: W3

pesepBa goOapieHo 1 vac Ha

«Metamnbs» u go6asieH lyac Ha IIpaktukym 1 «CBolcTBa METaIOB U MX COe€IMHEHUI». OCHOBHOE OTIMYME TAaHHOM pabouei

IpPOrpaMMbl OT aBTOPCKOM COCTOUT B TOM, YTO B aBTOPCKOHM MporpamMme MpaKkTUYECKHe padOThl CrPYIIUPOBAHBI B OJIOKH -

XUMUYECKUE TMPAKTUKYMBI, KOTOPbIE MPOBOJISATCS TOCIE M3YYEHHsS HECKOJIbKHX pa3leioB, a B paboueld mporpamMme 3TU Ke

OpaKTHYECKHUe pabOThl TAI0TCA MOCE U3yUYEHHUsI KOHKPETHOM TeMbI. DTO TIO3BOJISET JIy4Yllle 3aKPEHUTh TEOPETUUECKUN MaTepHa

Ha TIIPAKTHUKC HW IIPOBCPUTDL IIPAKTHYCCKUC YMCHHUSA H HABBIKM HCIIOCPCACTBCHHO IIO ,Z[aHHOP'I teme. YToOBI ITPOBCCTHU

MPaKTUYECKYI0 PabdOTy MO KOrAa-TO M3YUYEHHOW Teme, TpeOyeTcs IOMOJHHUTEIbHOE BpEeMs ISl TTOBTOPEHHUS TEOPETHUUYECKUX

OCHOB, YTO UCKJIFOYAETCs B JAHHOW pabodueit mporpaMme.

Pa3znen

KosunyecTBO 4acoB B
aBTOPCKOW MporpaMmme

KosmvecTtBo 4acoB B padouei
nporpamMmme

1. Bgemenune. OOmas  XapakTepUCTHKa  XHMHYECKUX
AJIEMEHTOB U XMMHYECKUX peakiuid. [lepuonnueckuii 3aKoH u
[Tepuoanueckas cucrema XUMHYECKUX DJIEMEHTOB

10

10




JI.1I.MenpaeneeBa

2.Metamnsl 14 14 +1 +2+1
3.IIpaktukym 1 «CBOMCTBA METAIIJIOB U KX COCAUHECHUIN» 2 -
4.HemeTtael 25 25+3
5. IIpaktukym 2 «CBOMCTBAa HEMETAIIOB U KX COECUHECHHIN 3 -
6.000011eH1e 3HaHUN IO XUMHH 32 KypC OCHOBHOM IITKOJIBI.

10 10
[Togroroska k ' MA.
Peseps 6 4
Hroro: 70 70

Pe3yabTaram ocBoeHHMsI Kypca XUMHMHU

HpPI HN3yUCHUHU XHUMHU B OCHOBHOM IIIKOJIe 0OOecIieunBacTCs JOCTHKCHHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX H IIPCIMCTHBIX

pe3ynbTaToB.

JInu"HocTHBIC:

® B IICHHOCTHO-OPUEHTAIMOHHON c(pepe — YyBCTBO rOP/IOCTH 33 POCCUUCKYIO0 XUMHYECKYIO HAyKy, TyMaHU3M, OTHOIIICHUE

K TPYZy, UEJICYCTPEMIIEHHOCTb;

e (opmupoBaHHe IEHHOCTH 3I0POBOTO U O€30MaCHOTO 00pa3a KU3HH; YCBOCHUE MPABUI MHAUBUIYAIBHOTO U

KOJUIEKTUBHOT'O OS3011aCHOTO ITOBCJICHUA B HPGSBLIqaﬁHLIX CUTyaluAX, YI'POKAOIMUX JKU3HU U 3JOPOBbLIO JIIO,Z[GP'I;

® B TPYyI0BOH chepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOPY JlajbHEHIIIEH 00pa30BaTeIbHON TPACKTOPUH;




® B [1I03HABATEJIbHON (KOTHUTUBHOM, MHTEIJIEKTYyalbHOW) c(hepe — yMEHHUE YNPaBIsATh CBOEH O3HABATEIbHON
NEATEIBHOCTBIO.

¢ (opMHUPOBAHHE OCHOB IKOJIOTHUECKOHN KYJIbTYpPbl, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO SKOJIOTHUECKOTO
MBIIUICHUS, PA3BUTHE OIBITAa SKOJIOTMYECKHU OPUEHTUPOBAHHON PEIIEKCUBHO-OIICHOYHON U MPAKTUYECKON AESITeTbHOCTU

B JKXU3HCHHBIX CUTYAllUAX,

MeTtanpeaMeTHbIe:

® YMEHHE CaMOCTOSITEILHO OMPEAEIIATh 1IE]IN CBOEr0 O0yUYEeHUsI, CTaBUTh U (POPMYIUpPOBATh JJ1sl ce0s1 HOBBIE 3a7]auu B yUEOe 1
NO3HABATEJIbHOM JESTEIbHOCTH, Pa3BUBATh MOTHBBI U HHTEPECHI CBOEH MTO3HABATEIBHOM IE€ATEIbHOCTH;

® YMEHUE CAMOCTOSITENIbHO IUIAHUPOBAaTh MYTH JOCTUXKEHHUS II€JIei, B TOM YHCIJI€ aJbTE€pPHATUBHbBIEC, OCO3HAHHO BHIOMPATH
HauOosnee 3 (HEeKTUBHBIE CIOCOOBI PEIICHHS YUEOHBIX U MO3HABATEIbHBIX 33/1a4;

® YMEHHE COOTHOCUTH CBOM JEHUCTBUSl C IJIAHUPYEMBIMU PE3yJIbTaTaMU, OCYLIECTBIISITh KOHTPOJb CBOEH NESITEIbHOCTH B
npolecce JAOCTUKEHUSI pe3yJibTara, ONpeAesaTh CocoObl NEHCTBUN B paMKax MPEasIOKEHHBIX YCIOBHM UM TpeOOBaHUH,
KOPPEKTHUPOBATH CBOM JICMCTBUSL B COOTBETCTBUM C U3MEHSIOLICICS CUTYallUEH;

® YMEHUE OLICHUBATh IPABUIILHOCTD BBIIIOJIHEHUS YU€OHOM 3a1aun, COOCTBEHHbIE BO3MOKHOCTH €€ pEeLICHUS;

® BJIa/ICHUE OCHOBAMH CaMOKOHTPOJISl, CAMOOLIEHKH, IIPUHATHUS PELICHUIH U OCYIIECTBICHUS OCO3HAHHOTO BHIOOpa B yueOHOM
Y TTIO3HABATEIbHOM JAEATEIbHOCTH;

® YMCHHUE OMPENEISITh TOHSITHS, CO3/1aBaTh OOOOIIECHWS, YCTaHABIWBATH AHAJOTWHU, KIACCU(DHUIIMPOBATH, CaAMOCTOSITEIIHEHO

BBIOMpATh OCHOBAaHUS W KPUTEPUHU IS KiIacCU(PHUKAIMK, YCTAHABIWBATH MPUYMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH



JIOTUYECKOE PACCYkACHUE, YMO3aKIIOUeHHE (MHIYKTUBHOE, 1EIyKTUBHOE U 10 AHAJIOTMH) U JENATh BBIBOJIBI;

® yMEHHUE CO3/1aBaTh, MPUMEHATh W MPEOOpPa3OBbIBATh 3HAKM M CHMBOJIBI, MOJEIM M CXEMBbI IJIS PELICHUS y4eOHBIX U
[I03HABATEIBHBIX 3a/1a4;

® YMEHHUE OPraHU30BBIBATH YU€OHOE COTPYIHUYECTBO U COBMECTHYIO AESTENBHOCTb C YUUTENEM U CBEPCTHUKaMH; pabOTaTh
MHIMBUIyaJIbHO U B TpYMIE: HaXOJIUTh OOllee pelieHne U pa3pemaTb KOH(QIMKTh Ha OCHOBE COTJIaCOBAHMS MO3ULIUN U
y4€Ta UHTEPECOB; (OPMYIUPOBATH, APIYMEHTUPOBATh U OTCTaWBATh CBOE MHEHHE;

® YMEHHE OCO3HAHHO UCIIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUU € 3a1a4€¥ KOMMYHUKALIUU JIJIS1 BBIPAXKEHUS CBOUX
YyBCTB, MBICIIEH U IOTPEOHOCTE; INIAHUPOBAHUS U PETYIISILIUU CBOCH NIEATETbHOCTH; BIaJICHHE YCTHON U MUCbMEHHOM

pPEYbI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYbIO;

e (opMupoBaHME U pa3BUTHE KOMIIETCHTHOCTH B OOJIACTH HCIIOJIb30BaHUS HWHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH;
e (hopMHUpPOBAaHKE U PA3BUTHE DKOJIOTHYECKOTO MBIIIUICHHSI, yMEHUE MPUMEHSTh €0 B MTO3HABATEILHON, KOMMYHHKATUBHOM,

COIMAJIbHON MTPaKTUKE U MPOGECCHOHATBHON OPUEHTAIIHNH.

IIpeaxmeTHbIEe:
1.B nmo3naBaTebHOM cepe:
® J1aBaTh OMNpPECICHUS U3YYCHHBIX MOHITUN: «XUMUYECKUN AIEMEHT», «aTOM», «HOH», «MOJIEKYJIa», «IIPOCThIC U CIIOKHBIE

BCIICCTBa», «BCIICCTBO», «KXHMMHUYCCKaA CI)OpMYJIa», «OTHOCHUTCJIbHAA aTOMHaA MacCCa», «OTHOCHUTCIIbHAA MOJICKYJISAPpHAA



MaccCa», «BAJICHTHOCTB», «CTCIICHb OKHCICHHUI», «KPHUCTANIMYCCKAA PCUHICTKA», «OKCHAbD), «KHCJIOTBD», «OCHOBAHHA,
«COJIN», «aM(I)OTepHOCTB», «MHOUKATOP», ((HCpI/IO,Z[I/I‘ICCKI/Iﬁ 3dKOH», «TICPHUOANYUCCKAA Ta6J'II/ILIa», «HM30TOIIBID»,
«XUMHUUCCKAA CBA3b», «IJICKTPOOTPULHATCIBHOCTLY), «XUMHUUCCKAA PCAKIHA», KXHUMHYCCKOC YPABHCHHC», «KI'CHCTUYCCKAA

CBS3b)», KOKUCIIEHUE», «BOCCTAHOBICHUE), «QJIEKTPOJIUTUUECKAs TUCCOLMALUA», KCKOPOCTh XUMUYECKON PEAKIIUN»;

® ONMcCaTh JEMOHCTPALMOHHBIE U CAMOCTOSATEIBHO MTPOBECHHBIE XUMUYECKUE DKCIIEPUMEHTHI;

® ONMCBIBATh U PA3IMYaTh W3YyUYECHHBIE KIACCHl HEOPIaHUYECKUX COCIMHEHUH, IPOCTHIE U CIOKHBIE BEIECTBA, XMMUYECKUE
peakuuu;

e KJIacCU(pUIMPOBATh U3yYEHHbIE OOBEKTHI U SIBJICHUS;

e [leaTh BBIBOJBI M YMO3AKJIIOUEHHUS M3 HAONIOACHUN, HM3YyUYEHHBIX XHMHUYECKHX 3aKOHOMEPHOCTEH, MpPOTHO3UPOBATH
CBOMCTBA HEM3YUYECHHBIX BEILECTB 10 AHAJIOTUU CO CBOMCTBAMU U3YYEHHBIX;

® CTPYKTYpHpPOBATh U3YUYEHHBIN MaTepral 1 XUMUYECKYI0 HHPOPMALIHIO, MOJYYEHHYIO U3 IPYTUX UCTOYHUKOB;

® MOJICJINPOBATHh CTPOECHHUE ATOMOB 3JIEMEHTOB 1-3 IEprUOA0B, CTPOSHHUE MPOCTHIX MOJIEKYJI;

2.BlIeHHOCTHO — OPUEHTAIIMOHHOM cepe:
® AHANIM3UPOBATh W OIIEHUBATH IOCJEJCTBUS ISl OKPY’KAIOIIEH Cpellbl OBITOBOM M TPOW3BOJICTBEHHOW MESITEIHHOCTH
YeJI0BeKa, CBA3AHHOU ¢ TIepepadOTKOI BEIIECTB;
3. B Tpynosoii cepe:

® IPOBOJAUTH XUMUYECKUAN SKCIIEPUMEHT;



4. B cepe 0e30MaCHOCTH KU3HEAEATETHLHOCTH:

e OKa3bIBATL IICPBYIO IIOMOINbL IIPHU OTPABJICHUAX, OKOTIaX WM APYIrHX TpaBMaX, CBA3AHHBIX C BCHICCTBAMU U Ha60paTOpHBIM

000pyTOBaHUEM.

TemaTn4yeckoe NJIAHUPOBaHUE Y4eOHOr0 MaTepuaIa

Ne Ha3Banwue rinasbl KommuectBo | IIpaktudeckue | KoHTponbHBIC
TJIaBBI 4acoB paboThI paboThI
Brenenue. OOmas 6 Nel
XapaKTEPUCTHKA

XUMHUYECKHX DJICMEHTOB U
XAMUYECKUX PEAKLIHM.
[lepuoauueckuii 3aK0H U
[Tepuoauueckas cucrema
XUMHUYECKUX DJICMEHTOB
JI.1.MenneneeBa

1. MeTtamuiel 18 Nel-3 No2

3. Hemeramsl 28 Ne4-6 Ne3




5. O00011EeHME 3HAHUI TTO 10 No4
XUMUH 32 KypC OCHOBHOM
mKoJbel. [loaroroBka K

I'MA.
6. | Pezepn 4
Uroro 70 6 4

OcHOBHOE coaeps:kaHHue Kypca

BBenenne. O01masi XxapakTepucTHKA XMMUYECKHUX 3JIEMEHTOB M XUMHYecKuX peakuuil. Ilepuoguveckuii 3aKoH u
ITepuoauueckasi cucrema

xumMuieckux jemeHToB JI. U. MengeneeBa (10 u)

XapakTepuCTUKa 3JIEMEHTA 10 €ro mojoxeHuro B Ilepmommueckon cucreme xumumueckux snemeHToB [[. M. Menneneena.
CBoiiCTBa OKCHJIOB, KHUCJIOT, OCHOBAaHHMM W COJIEl B CBETE€ TEOPUM DJIECKTPOJIUTUYECKON [HUCCOUMAIMU M OKHUCIEHUS-
BOCCTaHOBJICHUS. [loHsATHE O TEPEeXOAHBIX »dleMEHTaX. AMQPOTEpPHOCTb. ['€HETHMUECKUU psAJl MEePEXOJAHOT0 3JIEMEHTA.
[lepuonnueckuii 3akoH U llepumoguueckass cucrema xuMuyeckux siemeHToB J[. M. Menneneea. Xumuueckass opraHA3aus

YKUBOM M HEXKUBOU NPUPOABbL. XUMUYECKUN COCTAB s1pa, MAHTUU U 3€MHOU KOpPbI. XMMHUYECKUE DJIEMEHTBI B KIIETKAaX JKUBBIX



OpraHu3mMoB. Makpo- U MHKpodseMeHThl. OO0001IeHne CBeAeHU 0 XMMHMUYECKHUX peakuusax. Kiaccuduxamus XUMHUYECKHX
peakuuil 1O pa3Iu4HbIM IpPU3HAKAM: «UHUCIO U COCTaB PEATUPYIOLIUMX U 0Opa3yIoLUXCs BEIIECTB», «TEIUIOBOM 3(PQeKxT»,
HAMNpaBIICHUE», «HU3MEHEHUE CTENEHEH OKHUCIEHUS JJIIEMEHTOB, OOpa3yloOIIMX pearupyromue BemecTBa», «daszay,
«HMCIOJIB30BAHUE KaTanu3aTopa». IloHATHE 0 CKOpOCTH XUMHMUYECKON peakuyuu. DakTopsl, BIUAIOINME HA CKOPOCTh XUMUYECKUX
peakiuii. Katanuzaropsl u katanu3. MTHrMOUTOpPBI. AHTHOKCHUIAHTHI.

JdemoHcTpanuu.

Pasznuunsle popmbr Tabmune! [. Y. MenneneeBa. Moaenu aToMoOB 37€MEHTOB 1—3-ro nepuojioB. Mojenb CTpOEeHUsT 36MHOIO
mapa (monepevyHslid pa3zpes3). 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEeaKIMU OT MPUPOJIbl PEarupyroluX BEIIECTB. 3aBUCUMOCTh
CKOPOCTH XMMHMYECKOW PEAKUUU OT KOHIIEHTPALUH PEArupyOIINX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAaKLHMH OT
IUIOMAAN CONPUKOCHOBEHUS! PEArupyroIMX BEHIECTB («KUISIIIMHA CI0i»). 3aBUCUMOCTh CKOPOCTH XMMHYECKOW peakuuud OT
TEMIIEpaTypbl pearupyrolrx BeUIeCTB. | OMOreHHbIN U reTeporeHHbii katanu3bl. GepMenTaTuBHbIN Katanus. UHruOuposanue.
JlaGopaTopHble ONBITHI.

1. IlomyuyeHne rUAPOKCHAA LIMHKA W MCCIEAOBAaHUE €ro CBOMCTB. 2.MonennpoBanue noctpoeHus llepmoanueckoit cucTeMbl
xuMuueckux sneMmeHToB J[. M. MenneneeBa. 3. 3aMemenue xeine3oM mMeau B pactBope cyibdara meau (II). 4. 3aBucumocThb
CKOPOCTH XMMHUYECKON pEeaKUu OT MPUPOJIBl pEarupyrolnX BELIECTB HA IPUMEPE B3aUMOJIECUCTBUS KUCIOT C METAJUIAMM.

5. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIMN OT KOHIIEHTPALMN PEarupyrorX BEIIECTB HA IPUMEPE B3AMMOACHCTBHS IMHKA
C COJISIHOU KHCJIOTOM Pa3IMYHON KOHIEHTPALUU.

6. 3aBUCUMOCTh CKOPOCTHM XMMHMYECKOM pEaKUuy OT IUIOLIAAM CONPUKOCHOBEHHUS PEArupyrolux BewecTB. 7. MoaennupoBaHue

CKUTSIIETO CJos». 8. 3aBUCHMOCTh CKOPOCTH XMMHUYECKOW PEaKIMU OT TeMIEpaTypbl pEearupyromux BEUIECTB HAa IpUMEpE



B3auMojercTBusl okcuna Menu (II) ¢ pacTBOpoM cepHOM KHCIOTHI pa3iau4yHON TemmepaTypbl. 9. PasznoxkeHue nepokcuia
BOJIOpOJia ¢ TToMOIIbI0 okcuaa Maprania (IV) u karanasel. 10. O6HapykKeHHe KaTana3bl B HEKOTOPBIX MUIIEBBIX MpoaykTax. 11.
NurubupoBanuie B3aMMOACHCTBHS KUCIOT C METAJJIaMU YPOTPOITUHOM.

IIpeanMeTHBIE pe3yabTATHI 00y4YeHUSA

Ydaamuiics 10JIKeH ymembp:

WCIOJIb30BAaTh IIPU XAPAKTEPUCTUKE IIPEBPAIICHUN BEIIECTB MOHATHS: «XUMHYECKasl PEaKIUs», «PEAKIUU COCTUHEHUSD,
«PEAKIIUM PA3IOKECHUN», «PEaKIMU OOMEHa», «PEaKIMH 3aMEIICHUs», «PEaKIUH HEUTpaIu3alny, «IK30TEPMUUYECKUE
peakium», <OAHAOTEPMHUECKHUE  peaKIuu», «oOpaTUMbIe PpEAKIUW», «HEOOpATHUMBIE  pPEaKIUun», «OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIMW», «TOMOTEHHBIE PEAKIUW», «TETEPOrCHHBIE PEAKIUN», «KATAJTUTUYECKUE PEAKIIUN,
CHEKATATUTHYECKUE PEAKIIUN», «TETUIOBOM d(PHEKT XMMUYECKON peaKIun», «CKOPOCTh XUMHUYECKON PEaKITUN», «KaTaau3aTopy;
XapaKTEpPU30BaTh XUMHYECKUE SIIEMEHTHl |—3-r0 mEepuojoB MO WX MOJOXEHUI0 B lleproanueckor cucremMe XHMMUYECKUX
snemeHTOB J[. 1. MenaeneeBa: XuMHYECKUIN 3HAK, TOPSIKOBBIM HOMED, EPUOJ, TPyMIa, MOArpyMIa, OTHOCUTEIbHAS aTOMHAas
Macca, CTPOCHHME aroMa (3apsij s/pa, YMCIO MPOTOHOB W HEUTPOHOB B siApe, OOIIEe YHUCIO DJIEKTPOHOB, paclpeicsieHue
3JICKTPOHOB TI0 3JEKTPOHHBIM CJIOSIM, IPOCTOE BEIIECTBO, (JopMyJia, HA3BaHWE M THI BBICIIETO OKCHIA M THAPOKCHIA, JIETYIETO
BOJIOPOJTHOTO COEIMHEHHUS (1711 HEMETAIIOB));

XapaKkTepru30BaTh OOIHME XUMHUYECKHE CBOMCTBa aM(OTEPHBIX OKCHAOB W THUAPOKCHIOB; MPUBOJUTH MPUMEPHI PEaAKIUU,

IMOATBCPXKAAIOIMUX XMMHUYICCKUC CBOMCTBaA aM(i)OTepHI)IX OKCH 0B U THAPOKCHUIAOB,



JIaBaTh XapPAKTEPUCTUKY XUMHYECKHUX PEAKIHMN MO YUCIY M COCTaBY MCXOJHBIX BEIIECTB M IMPOJYKTOB PEAKIMHU; TEILUIOBOMY
addeKkTy; HampaBICHUIO NPOTEKAHUSI PEAKIIMHM; W3MEHEHUIO CTENEeHEW OKHCIEHUS 3JIEMEHTOB; arperaTHoMy COCTOSHHIO
VCXOJHBIX BEIIECTB; YUACTHIO KaTAIN3aTOPA;

OOBSICHATD U MPUBOJIUTH MPUMEPHI BIUSIHUS HEKOTOPHIX (haKTOPOB (IIPUPOJIa PEarupyroIIUuX BEIIECTB, KOHIICHTPAIUS BEIICCTB,
JaBJICHWE, TeMIepaTypa, KaTajau3aTtop, MOBEPXHOCTh COMPUKOCHOBEHUS PEarupyrolinux BEIIECTB) HAa CKOPOCTh XUMHYECKUX
peaKiuii;

HaOJII0/IaTh U ONUCHIBATh YPABHEHUS PEAKIIUA MEX/TY BEIIECTBAMH C TIOMOIIbIO €CTECTBEHHOTO (PYyCCKOT0 WIJIM POAHOTO) SI3bIKA U
SI3BIKAa XUMUH;

IIPOBOJIMTH OIIBITHI, IMOJATBEPKIAIOIINE XUMHUYCCKHE CBOMCTBA aM(POTEPHBIX OKCHIOB M THIPOKCHJIOB; 3aBHCUMOCTb CKOPOCTH
XUMHUYECKON peakiuu OT pazIMuHbIX (aKTOpoB (IIPUPOJA pPEarupyrolinxX BEIIECTB, KOHIEHTpAIlUs BEIIECTB, JaBJICHUE,

TeMIIepaTypa, KaTajau3aTrop, MOBEPXHOCTh COPUKOCHOBEHUS pEarupyOIINX BELIECTB).

MeTtanpeaMeTHbIe pe3yJbTaTbl 00y4eHHs

Ydamuiicst 10J12KeH ymemb:

OTIPECNIATh 11eJb YUEOHOU IeATEebHOCTH C IOMOIIBI0O YUMUTENSI M CaMOCTOATENIbHO, MCKAaTh CPEACTBAa €€ OCYIIECTBICHUS,
paboTasi Mo IUIaHy, CBEPATh CBOU ACHCTBHS C IIEABI0O U MPU HEOOXOJUMOCTU HUCIPABIATH OMIMOKKA C MOMONIBIO YUHUTENS U
CaMOCTOSATEIBHO;

COCTAaBJISAAITh aHHOTAIIUIO TCKCTA,



CO3/1aBaTh MOJENIM C BBLICICHUEM CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTa M MPEACTABICHHEM HUX B IPOCTPAHCTBEHHO-
rpaduuecKoil UM 3HaKOBO-CUMBOJIMYECKOH (opMme;

ONpeaeNsaTh BUIbI KIIACCU(PUKALNH (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYLIECTBJIATH NPSIMOE IEAyKTUBHOE JOKA3aTEIbCTBO.

Tema 1. Metasuibl (14 4)

[Tonoxxenne wmetammoB B llepuwoamueckoir cucrteme xumudeckux osaemeHtoB J[. WM. MenngeneeBa. Metammnyeckas
KpUCTA/NIMYECKasl pelieTka M MeTajuimueckas Xumuueckas cBszb. OOmue ¢usmueckue cBoiicTBa MeramuioB. CruiaBbl, UX
CBOMCTBA W 3HayeHHE. XUMHUYECKHME CBOMCTBA METAUIOB KAK BOCCTAHOBUTENEH, a4 TAKKE€ B CBETE HX IIOJOXKEHUS B
AIEKTPOXUMUYECKOM DSy HaIpsKeHUH MeTamioB. Kopposus meTaimioB u crioco0sl 00pbObI ¢ Hell. MeTaisl B mpupoae. O0miue
CHOCOOBI X MOJIYYESHHUS.

OO0mas XapaKTepuCTHKA IIEeJOYHbIX MeTal10B. Metamibl B npupozae. O0mue cnocoObl ux nomxyderus. CTpoeHHe aTOMOB.
[I{eouHBIE METANIBI — IMPOCTHIE BellleCTBA. BaxkHelIne COeTMHEHUS IETOYHBIX METALUIOB — OKCHJbI, TUIPOKCUIBI U COJU
(x70puabl, KapOOHATHI, CyJb(AThl, HUTPATHI), UX CBOMNCTBA U MPUMEHEHUE B HAPOJHOM X03siicTBe. KanuitHeie yaoOpeHus.
OO0umas xapakTepuCcTHKA 3JIEMEHTOB IJIaBHO# nmoarpynns Il rpynnsi.

Crpoenne artomoB. lllenoyHO3eMENbHBIE METAUIBI — IPOCTHIE BEUIECTBA. BakHeWIMe COEAMHEHUS IIEIOYHO3EMENIbHBIX
METAJJIOB — OKCHU/IbI, TUIPOKCUABI U CONU (XJIOPUBI, KApOOHATBI, HUTPATHI, Cyb(athl, (hocaThl), UX CBOWCTBA U IPUMEHEHUE
B HAPOJIHOM XO35HCTBE.

AJIIOMUHHUM.



Crtpoenue atoma, pu3nIecKue U XUMUYECKHE CBOMCTBA MPOCTOTO BemiecTBa. CoeuHEeHNs alFOMUHUS — OKCHUJ U THAPOKCHU]I, UX
ampoTepHbIi xapakTep. Baxueiiue conu amomunus. [[puMeHeHre antoMUHUS U €r0 COeIMHEHU.

Kene3o.

Crtpoenue atoMa, (pU3MUECKUE U XUMHUECKUE CBOMCTBA IPOCTOTO BemecTBa. [ 'enernueckue psasl Fe? u Fe®.

Baxueiimme conu xene3a. 3HaAYCHHE JKeJe3a U €ro COSAMHEHUN ISl TPUPOIbI M1 HAPOJHOTO XO3SMCTBA.

JdemoHcTpanum.

OO0pa3ipl METOYHBIX U HIEIIOYHO3EMENbHBIX MeTauioB. O0Opasiibl criiaBoB. B3anMozeiicTBue HaTpusi, TUTUS U KaJIbIHS C BOJOM.
B3anmoneiicTBue HaTpyus MU MAarHus C KUCIOPOAOM. B3amMonencTBHE METauIoB ¢ HemeTauiamu. llomydeHne ruapokcuzioB
wenesa (1) u (III).

JlaGopaTopHble ONBITHI.

12. B3aumopneiicTBUE pacTBOPOB KHUCJIOT W coyiell ¢ metamuiamu. 13. O3HakomiieHwe ¢ pyaamu xeinesa. 14. OxpammBaHue
IJIJAMEHHU COJISIMH IIEJTOYHBbIX MeTauioB. 15. B3aummopelictBue kanblus ¢ Bogoul. 16.1losnyueHue ruapokcuia KajlbLUs U
HCCIIeJOBaHUE €r0 CBOMCTB.

17. Tlomy4yeHue rupoKcua aJllOMUHUS U UCCIIEIOBAHUE €ro CBOMCTB. 18. B3anmoneiicTBUe kene3a ¢ CONMIHONW KUCIOoTou. 19.
[Tonyuenne runpokcuaos xenesa (I1) u (II1) u u3yueHune ux cBOMCTB.

IIpeaMeTHbIE pe3yabTAThI 00y4YeHUSA

Yyamuiics 10/KeH ymemp:

UCIIOb30BaTh IIPU XAPAKTEPUCTUKE METAVIOB M HUX COCIMHEHUM IOHATHS: «METAUIbD», «PAJ AaKTUBHOCTH METAJLIOBY,

«MICJI0OYHBIC MCTAIIbD», «CIIOYHO3CMCIbHBIC MCTAJIBDY, MCIIOJIB30BATh HX IIPH XAPAKTCPUCTHUKC MCTALJIOB, A4BaTb



XapaKTEPUCTUKY XUMHUYECKHX DJIEMEHTOB-METAIOB (IEJIOYHBIX META/UIOB, MarHus, KajblMs, aTIOMUHHMS, Kejle3a) MO HX
nosiokenuto B [lepuogudeckoi cucrteme xumudeckux sneMeHToB JI. M. MenaeneeBa (XuMUuecKuil 3HaK, MOPSIAKOBBIA HOMED,
NepuoJ, IpyIina, NOATrPyIIa, OTHOCUTENIbHAST aTOMHAsi Macca, CTPOCHHE aTtoMa (3apsll siapa, YUCIO MPOTOHOB U HEUTPOHOB B
sipe, 00IIee YUCII0 AIEKTPOHOB, pacIpeieicHUuE dJIEKTPOHOB 110 JIEKTPOHHBIM CJI0SIM), POCTOE BEIIECTBO, (hOpMYyJIa, HA3BaHUE
Y TUII BBICIIIETO OKCUJIA U TUAPOKCHUIA);

HA3bIBATh COCAMHEHUSI METAJNIOB U COCTABJISITH MX (DOPMYJIBI IO HA3BAHUIO,

XapaKTepu30BaTh CTPOCHUE, 00IIHME (PU3MIECKUE U XUMHYECKHUE CBOMCTBA MPOCTHIX BEIICCTB-METAIIJIOB;

OOBSICHSITh 3aBUCUMOCTb CBOMCTB (WJIM MPEICKA3bIBATh CBOMCTBA) XMMHUYECKUX 3JIEMEHTOB-METAIOB (paJnyc, METALNTNYECKUE
CBOMCTBA 2JICMEHTOB, OKHCIHTEIbHO-BOCCTAHOBUTEIBLHBIC CBOMCTBA 3JIECMEHTOB) M OOpa3yeMbIX MMH COSAMHEHHUM (KHUCIOTHO-
OCHOBHBIE CBOMCTBAa BBICHIUX OKCHIOB MU THAPOKCHIOB, OKHCIMTEIHHO-BOCCTAHOBUTEIbHBIC CBOMCTBA) OT IIOJOXKECHHUS B
[Iepnognueckoi cucrteme xumudeckux 3yeMeHToB . 1. Menneneesa;

OTHMCHIBATh OOIIME XMUMHYECKHE CBOMCTBA METAJJIOB C TMOMOINBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) s3bIKa U S3bIKA
XHMHU,

COCTaBJISITh MOJIEKYJISIDHBIC YPABHEHUS PEaKIUM, XapaKTEPU3YIOIIMX XWMHUYECKHE CBOMCTBA METAJUIOB M WX COCIUHEHWH, a
TaKXe JICKTPOHHBIE YPAaBHEHUSI IPOLIECCOB OKUCIICHUS-BOCCTAHOBIICHNUS;

YPaBHEHUS JJEKTPOJUTHYECKON AUCCOLMALMH; MOJEKYJISIPHBIE, IOJIHBIE U COKPAICHHBIE WOHHBIE YPABHEHUS PEAKLIUN C
Y4aCTHUEM JJIEKTPOJIUTOB;

YCTaHABIMUBATh MPUYUHHO-CJIEACTBEHHBIC CBSI3M MEXAY CTPOCHHEM aTOMa, XUMHUYECKOW CBSI3bI0, THUIIOM KPUCTALINYECKOU

PCHICTKHU MCTAJJIOB U X COGHHHGHHﬁ, nx O6IHI/IMI/I (bHBH‘-IGCKHMH N XUMHWYCCKHMMH CBOﬁCTBaMH;



OIMMCBIBATh XMMHUYECKHE CBOMCTBA MICJIOYHBIX M IISJIOYHO3EMEIbHBIX METAJJIOB, a TAKXKE aJIOMHUHMS U XKejIe3a U UX COCTUHEHUM
C TIOMOIIIBIO0 €CTECTBEHHOTO (PYCCKOT'0 WJIM POJAHOTO) S3bIKA U SI3bIKA XUMUU;

BBITIOJIHATh, HAONIOAATh M OMUCHIBATH XUMHUYECKUU DKCIEPUMEHT IO PACMO3HABAHUIO BAXKHEUIIMX KATHOHOB METAJIOB,
TUJIPOKCHJI-MOHOB;

AKCIIEPUMEHTAIBHO HCCJIEN0BATh CBOMCTBA METAJUIOB W HUX COCAWHEHWH, pellaTh SKCIEPUMEHTAJbHBIE 3aJayd 10 TEME
«MeTaib»;

OTMCHIBATh XUMHYECKUM SKCIIEPUMEHT C IIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) SI3bIKA U SI3bIKA XUMHUH;

IPOBOJUTH PACUEThl MO XUMHUYECKUM (PopMyjaM M YpaBHEHHUSIM PEAKIHUM, MPOTEKAIOIIMX C YYaCTUEM METAJIOB M HUX

COEIMHEHU.

MeTanpeameTHble pe3yJbTaThl 00yUYeHUs1

Ydamuiicsi 10J12KeH yMemy:

paboTaTh IO COCTABICHHOMY IUIaHY, UCIIONB3YS HAPSTy ¢ OCHOBHBIMU M JIOTIOJHUTEIBHBIC CPEICTBA (CIIPABOYHYIO JIUTEPATYPY,
cnoxubie mpubopsl, cpeactea UKT); ¢ moMormipio yuurtens oTOMpaTh JUisl pelieHus y4eOHBIX 3a7ad HEOOXOIMMBIE CIIOBApH,
SHUUKIIONEANH, CTIPABOYHUKHU, FIEKTPOHHBIE AUCKU;

COTIOCTaBIIATh U OTOMPATh WHPOPMAIHIO, TIOJYUYCHHYIO W3 PA3JTUYHBIX UCTOYHUKOB (CIOBApH, SHIUKIIONEINHU, CIPABOYHUKH,
AJIEKTPOHHBIE AUCKH, ceTh IHTEpHET);

IPEeICTaBIATh UHPOPMALIMIO B BUE TaOIUL, CXEM, OTIOPHOTO KOHCIIEKTAa, B TOM 4Kclie ¢ mpumeHeHueM cpencts UKT;



0(OPMIISITH CBOM MBICIH B YCTHOM M MHCHbMEHHOW PEYH C YUYETOM CBOUX YUYEOHBIX M KU3HEHHBIX PEUYEBBIX CHUTYaIUid, B TOM
yucie ¢ npumenenuem cpeacts UKT;

COCTaBJISITh PELICH3UIO HA TEKCT;

OCYIIECTBIISITh JOKA3aTENbCTBO OT MPOTUBHOTIO.

Tema 2. IIpaktuxkym 1. CBoiicTBa MeTa/UI0B U UX COeAMHEHHH (2 4)'

1. OcyuiecTBieHue UEMOYKH XMMHUYECKUX mpeBpaiieHuid. 2. IlomydeHue u cBoiicTBa coeAuHEHUU MeTaiuioB. 3. Pemienue
AKCIEPUMEHTAIIbHBIX 33/1a4 Ha PACIIO3HABAHUE U MOJYYEHUE COEAUHEHUI METAIIIOB.

IIpeaMeTHBbIE pe3yabTATHI 00y4YeHUSA

Ydamuiicst 10J12KeH ymemb:

oOpamarbcsi ¢ J1abopaTOpHBIM OOOpPYJOBAaHUEM M HarpeBaTeIbHBIMU TMPUOOPAMH B COOTBETCTBHM C TMpPAaBUJIAMU TEXHUKHU
0e30MacHOCTH;

Ha0JII01aTh 32 CBOMCTBAMHU METAJIOB U UX COCIMHEHUMN U SIBICHUSMHU, IPOUCXOISAIIUMH C HUMH,

OMUCHIBATh XUMHUYECKUM SKCIIEPUMEHT C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOIO) SI3bIKA U SI3bIKA XUMUM;

JIeJIaTh BBIBOJIBI IO PE3YJIbTATAM IPOBEAECHHOTO YKCIIEPUMEHTA.

MeTtanpeaMeTHblIe pe3yJIbTATHI 00yUeHUs

Yyammiics 10JIKeH ymemp:

OTIPEIENIATh, HCXOAS U3 yueOHOM 3a71auu, HEOOXOAMMOCTh UCTIOIb30BaHUS HAOTIOICHUS UITH KCIIEPUMEHTA.

Tema 3. Hemerasinl (25 49)



OO6miass xapakTepUCTHKa HEMETAJUIOB: TojiokeHne B Ilepwmommueckoit cucremMe xXuMuueckux diemenroB JI. .
MeneneeBa,0cO0EHHOCTH CTPOEHUSI aTOMOB, AJIEKTPOOTpHULaTebHOCTh (D0) KakMmepa «HEeMeTauIM4YHOCTHY, pan 0.
Kpucrannuueckoe CcTpoeHHE HEMETAIIOB — MPOCThIX BelecTB. Ajorponus. @DOu3nuecKhe CBONWCTBA HEMETAIOB.
OTHOCUTENBHOCTh MOHITUN «METAJUD» U «HEMETAILI.

Boaopoa.llonoxenue Bomopoaa B [lepuonnueckoit cucreme xumuueckux sneMeHToB J[. M. MenneneeBa. CTpoeHue aroma u

MOJICKYJIBL. duznyeckrue 1 XMMHUYECKUE CBOMCTBA BOAOpPO/J4a, €ro MOJYy4YCHHUC U IIPUMCHCHUC.

1 IIpu 1Byx4acoBOM IJIaHUPOBAHUU MPOBOJUTCS TOJIBKO MpaKkTUyeckass padora 3

Bona.

Crpoenue mosekynbl. BogopoaHas xumudeckas cBsi3b. Ou3nueckrue cBOMCTBA BOABI. AHOMAJIUN CBOMCTB BOABL. [ MapoduibHbIe
u tuapodoOHBIC BeliecTBa. XHUMHYECKHE CBOMCTBAa BOAbl. KpyroBopor Boawsl B mpupozae. Bomoouuctka. Aspanusi BOJBIL.
britoBbie punnbTpsl. MuHepanbhubie BOJbI. JUCTHILIIMPOBaHHAS BOJIA, €€ TTOJIyYEHUE U PUMEHEHHE.

OO0mas xapakTepuCTHKA raJiIOreHOB.

Ctpoenue atomoB. [IpocThie BENIeCTBa U OCHOBHBIE COEIMHEHUS TAJIOTEHOB, MX CBOMCTRBA.

Kparkue cBeaenus o xiope, o6pome, hrope u ioae. [IlpuMeHeHne raJoreHoB M MX COSIMHCHUIN B HAPOJHOM XO3SHCTBE.

Cepa.



Crtpoenune aTtoma, ayuIOTPOIHs, CBOWCTBA M MpUMEHEHHEe pomOmueckoit cepbl. Oxcunbl cepbl (IV) u (VI), ux momydenwue,
CBONCTBA U puMeHeHHe. CepHas KUCI0Ta U €€ COJIU, UX TPUMEHEHHUE B HAPOJAHOM X03sicTBE. [IpOM3BOACTBO CEPHON KHUCIOTHI.
A3or.

CrpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOTO BellleCcTBA. AMMHAK, CTPOEHUE, CBOMCTBA, MOJIydyeHUue U npuMenenue. Comau
aMMOHUSI, UX cBoMcTBa U npuMeHeHue. Okcuast azota (I11) u (IV).

A3OTHas KMCIIOTa, €€ CBOMCTBAa M MpPUMEHEHHE. HUTpaThl MU HUTPUTHI, MpOOIEMa UX COJEPKAHUS B CEIIbCKOXO3SMCTBEHHOM
IPOIYKIMU. A30THBIE YI0OpEHUS.

docdop.

CrpoeHue aroma, ajuIOTpOIuUs, CBOMCTBa 0Oeynoro u kpacHoro ¢ocdopa, ux npumeHeHue. OCHOBHBIE COEIUHEHUS: OKCH[
docdopa (V) u oprodhochopnas kucnota, pocdarsl. DochopHbie YI0OpECHHUS.

Yraepoa.

Crtpoenue aroma, ajiOTpoIus, cBoilcTBa Moaudukanui, npumeHenue. Oxcuawsl yriaepoga (II) u (IV), ux cBoiictBa u
npuMmeHeHue. KapOoHaThl: KaablUT, COJa, MOTAalll, UX 3HAYEHHUE B MPUPOJIE U KU3HU YEIOBEKA.

Kpemnuuii.

Ctpoenune artoma, KpUCTAIMYECKUNA KpeMmMHHUH, ero cBoicrtBa u npumeHeHue. Oxcun kpemuus (IV), ero mnpupoansie
pasHoBuAHOCTH. CHimKaTel. 3HAYE€HHWE COCOWHEHHMM KPEMHHsS B JKMBOM M HEXUBOM mnpupone. llonstme o cuimkatHOu
IIPOMBILIJIEHHOCTH.

JdeMoHcTpanuu.



OO0pa3Iel TATIOTEHOB — MPOCTHIX BEIIeCTB. B3anMoeiicTBrEe rajoreHoB ¢ HaTpueM, ¢ allfoMUHUEM. BriTecHeHne XjJopom Opoma
WIM HOJa W3 PAacTBOPOB HMX coisieid. B3ammopeicTBue cepbl ¢ MeTajlaMu, BOJOPOJOM M KHUCIOpoJaoM. BzaumoneictBue
KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTHI ¢ MeAbto. [lorioiienue yriieM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTaHoBieHUE
Meau u3 ee okcuga yriaem. OO0pas3ibl TPUPOAHBIX COSAMHEHHM XJopa, cepbl, ¢ocdopa, yriaepona, kpemuus. OOpasiibi
BOKHEUIIIMX JIJI1 HAPOJAHOTO XO35UCTBA CyJIb(aTOB, HUTPATOB, KapOOHATOB, (pocdaToB. OOpa3ibl CTEKIIA, KEPAMUKH, IIEMEHTA.
JlaGopaTopHble ONbITHI.

20. Tlonmyuenue u pacno3HaBaHue Bojopona. 21. HcciepoBaHue MMOBEPXHOCTHOTO HaTsbKeHMs Bonbl. 22.PacTBopeHue
NepMaHraHata Kajlus WM METHOro Kynopoca B Boze. 23. ['maparanusa o6e3BoxeHHoro cyibpara menu (II). 24. Uzrortosnenue
TUIICOBOTO OTIIEYaTKa.

25. O3HaKOMJICHHE ¢ KOJUICKIMEH ObITOBBIX (PHIbTpOB. 26. O3HAKOMJIEHHE ¢ COCTaBOM MHUHEpaibHOU BOAbL. 27. KauecTBeHHas
peakius Ha rajoreHua-uoHbl. 28. [lonydeHune u pacrno3HaBaHue kucioponaa. 29. 'opeHue cepbl Ha BO3yXEe U B KHUCIOPOJE.
30.CpoiicTBa pa3baBieHHONW cepHOM KucioThl. 31. M3ydenue cBoiicTB ammuaka. 32. Pacmos3naBanue coneit ammoHus. 33.
CaoiicTBa pa3daBiIeHHON a30THOM KUCIOTHL. 34. B3auMoielicTBie KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI ¢ Menblo. 35. ['opeHue
docdopa Ha Bo3ayxe u B kuciaopoze. 36. Pacno3naBanue docdaros. 37. 'openue yrisa B kuciopoje. 38. [lonmyuenue yroiabHoM
KHUCIIOTHI U u3ydeHue ee cBocTB. 39. [lepexon kapOOHATOB B rUAPOKapOOHATHI.

40. Paznoxxenue ruapokapobonara Hatpus. 41. [lonyueHrue KpeMHEBOM KHUCIOTHI U U3YyUEHHE €€ CBOMCTB.

IIpeameTHBIE pe3y/bTAThI 00y4eHUSs

Yyammics 10JKeH ymemp:



WCIIOJIb30BATh IIPU XAapPaKTEPUCTUKE METAJUIOB M MX COEAUHECHUN TMOHSATUA: «HEMETAUIbDY, «TaJOT€HbD), «aJJIOTPOIHBIE
BUJIOM3MEHEHHUS», «KECTKOCTh BOJbD», «BPEMEHHAs >KECTKOCTb BObD», «IIOCTOSIHHAS >KECTKOCTh BObD», «0OIIasi >KECTKOCTb
BOJIbDY;

JlaBaTh XapaKTEPUCTHKY XWMHUUYECKHX JJIEMEHTOB-HEMETAIJIOB (BOJIOPOJA, TajJOreHOB, KHUCIOpOAa, cephl, azora, (ocdopa,
yriiepojaa, KpeMHHUsI) M0 UX MoJjoxkeHuto B [lepuoanueckoit cucreme xumudeckux snemeHToB JI. M. MenaeneeBa (XuMuueckui
3HaK, MOPSAJIKOBBI HOMEp, MEPUOJ, TPYyIINa, NOATPYyNNa, OTHOCUTEIbHAS aTOMHAs Macca, CTPOEHUE aToma (3apsia siapa, YUCIo
IPOTOHOB M HEWUTPOHOB B fAJIpe, OOIIEE YHMCIO 3JIEKTPOHOB, PACIPEACIICHUE DJIEKTPOHOB MO 3JIEKTPOHHBIM CJIOSM), MPOCTOE
BeIlleCTBO, (hopMysia, Ha3BaHME U THUIl BBICHIETO OKCHUJIAa W TUIpOKcuia, ¢Gopmylia U XapakTep JETy4ero BOJAOPOIHOTO
COCJIMHEHUS);

Ha3bIBaTh COCAUHEHUSI HEMETAJIJIOB M COCTABJISATh UX (DOPMYIIBI 110 HA3BAHUIO;

XapaKTepHU30BaTh CTPOEHUE, 00mHe (U3NIECKUE M XUMHUECKIE CBOMCTBA MPOCTHIX BEIECTB-HEMETAJIIOB;

OOBSCHATh 3aBUCUMOCTh CBOMCTB (MJIM TPEACKa3blBaThb CBOMCTBA) XHMHYECKHUX JJIEMEHTOB-HEMETAJUIOB (paauyc,
HEMETAJJIMYECKUE CBONCTBA DJEMEHTOB, OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIC CBOWCTBA D3JIEMEHTOB) M 00pa3yeMbIX HMHU
COEAMHEHUN (KUCJIOTHO-OCHOBHBIE CBOWCTBA BBICHIMX OKCHUIOB M THAPOKCHAOB, JIETYYMX BOJIOPOJHBIX COCJAMHEHUU,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) OT mosiokeHust B llepuogumyeckoit cucreme xumuueckux snementoB . U.
Menneneena;

OMHCHIBATH OOIIME XUMHUYECKHE CBOWCTBA HEMETAJJIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) S3bIKA M SI3bIKA

XUMHH;



COCTABJISITh MOJIEKYJISIPHBIE YPaBHEHUS PEAKLUM, XapaKTEPU3YIOIINX XUMUYECKHE CBOMCTBA HEMETAUIOB M UX COEAUHEHUH, a
TAK)K€ IIEKTPOHHBIC YPABHEHMS IPOLECCOB OKUCIICHUSA-BOCCTAHOBIICHHS],

YPaBHEHUS DIIEKTPOIUTHYECKON IHCCOLUMALMU; MOJEKYJSIPHBIE, MOJHBIE M COKpPAUICHHbIE HMOHHBIE YPAaBHEHHSI PEAKIMUl C
Y4aCTHEM JJIEKTPOJIUTOB;

yCTaHaBJIMBATh NMPUUYUHHO-CIEJACTBEHHBIE CBSI3M MEXIY CTPOCHHEM aTOMa, XMMHYECKOW CBS3bIO, THUIIOM KPHUCTAJIMYECKOM
pEIIeTKH HEMETAIIOB U UX COSAMHEHUN, X OOIUMHU (PU3NIECKUMHU U XUMUYECKIMH CBOWCTBAMU;

OINUCHIBATh XMMHUUYECKHE CBOMCTBA BOAOPOA, FaJOr€HOB, KMCIOpOaa, cepbl, a30Ta, pocdopa, rpadura, anmasza, KpeMHUSI U UX
COEIMHEHH C MMOMOILIbIO €CTECTBEHHOTO (PYCCKOI0 MU POAHOTO) A3BIKA U SI3bIKA XUMUU;

OIUCHIBATh CIIOCOOBI YCTPAaHEHUS )KECTKOCTHU BOJIbI U BBITIOJIHATH COOTBETCTBYIOIUN UM XUMUYECKHUI SKCIIEPUMEHT;

BBITIOJIHATH, HAOIIOIaTh U ONMUCHIBATh XUMHUUYECKHUI HKCIIEPUMEHT MO PAaclo3HABAHMIO MOHOB BOJOPOJA M aMMOHUS, CyJbdart-,
KapOoHaT-, cuIuKat-, pocdar-, XJIopua-, OpoMuI-, HOAUI-UOHOB;

DKCIIEPUMEHTAJIBHO HCCIEA0BATh CBOMCTBA METAJUIOB M MX COCIMHEHHH, pelmaTh SKCIEPUMEHTANBHBIE 3aJaud [0 TEME
«Hemeramney;

ONKCBIBATh XUMHUYECKHI SKCIIEPUMEHT C IMIOMOILBIO0 ECTECTBEHHOTO (PYCCKOIO UM POJHOIO) SA3bIKA U SI3bIKA XUMUU;

IOPOBOJNUTH PACYEThl MO XUMHUYECKUM (OpMyJiaM M YpPaBHEHUSIM peakLui, MPOTEKAOIUX C y4acTHEM HEMETaIOB U HX
COCIMHEHU.

MeTanpeaMeTHblie pe3yJbTaThl 00y4YeHUsI

Y4amuiics 10JI2KeH ymemby:

OpraHU30BHIBATh YUeOHOE B3aMMOJICHCTBHE B TPyMIe (pacpenemsiTh PO, T0TOBApUBATHCS APYT C APYTOM H T. 1.);



IpeABUIETh (IPOTHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHUM;

MOHUMAaTh IPUYMHBI CBOETO HEYCIEeXa U HaXOUTh CIOCOOBI BHIX0/1a U3 3TON CUTYaIINH;

B JIAJIOT€ C YUWUTEJIEM YUYUTHCS BbIpA0AThIBATH KPUTEPUU OIEHKU U OMPEACNSITh CTENEHb YCHENTHOCTH BBITIOTHEHUS CBOEH
paboThl U PabOTHI BCEX, UCXO/SI U3 UMEIOIIMXCA KPUTEPHUEB, COBEPIIICHCTBOBATH KPUTEPUM OIICHKU U MOJIH30BATHCSI UMHU B XOJ€
OIICHKH M CaMOOIICHKH;

OTCTauBaTh CBOIO TOUKY 3PEHUS, apTyMEHTHUPYS €€;

MOJTBEPKIATh ApryMEHTHI (hakTamu;

KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO;

CIIylIaTh APYTHX, IBITAThCSI PUHUMATD JIPYTYIO TOUKY 3pEHUS, OBITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUSI;

COCTaBJIATH pedepat mo onpeaenaeHHo dhopme;

OCYLIECTBJISATh KOCBEHHOE PA3JEIUTEIBHOE 10KA3aTENBCTBO.

Tema 4. IIpakTukym 2. CBolicTBa cOeUHEHUIT HeMeTA/LI0B (3 1)’

1. Pemenue skcnepuMeHTaNbHBIX 3adad 1mo Teme «lloarpymnma ranoreHoB». 2. PemieHue sKcnepuUMEHTaNbHBIX 3ajlad 0
teme«lloarpynna kucnopoaa». 3. PemeHue sKcnepuMeHTaIbHBIX 3anady 1o teme «lloarpymma aszota». 4. Pemenue

OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TEMC «Hozxrpynna yriepoaar. 3. HOqueHI/IC, CO6I/IpaHI/I€ N paCIIO3HABAHHC T'a30B.

IIpeameTHbIe pe3yJbTATHI 00yUEeHUSA

Yyamuics 10JIKeH ymems.



obOpamarbcsi ¢ J1abopaTOpHBIM OOOpPYJOBAaHHEM M HarpeBaTeIbHBIMH IIPUOOPAMH B COOTBETCTBHHM C TMpPAaBHUIAMU TEXHUKH
0e30IacHOCTH;

Ha0II0/1aTh 3a CBOMCTBAMU HEMETAJUIOB U UX COCAUHEHUN U SIBJICHUAMU, IPOUCXOASAIUMU C HUMU;

OTIMCHIBATh XUMHYECKUH SKCIIEPUMEHT C IIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U SI3bIKA XUMHUH;

JIeTIaTh BBIBOJIBI IO PE3YJIbTaTaM IMPOBEAECHHOTO SKCIIEPUMEHTA.

MeTanpeaMeTHbIe pe3yJbTATHI 00yUeHUs

Ydamuiicst 10J19KeH ymems.

OTPENEIATh, UCXO/Is U3 YUeOHOM 3a/1aun, HEOOXOIUMOCTh UCIIOJIb30BAHUS HAOIIOICHUS WJIH DKCIIEPUMEHTA.

1 IIpu AByX4acoBOM IUTAHUPOBAHHUH MPOBOISTCS TOJIBKO MPaKTHUECKUE paboThl 1,2 1 5.

Tema 5. O0001IeHHe 3HAHUI 10 XMMUH 32 KYPC OCHOBHOI IKO0JbI. [loaroroska

K rocyaapcrBeHHoii urtoropoi arrecrauuu (I'MA) (10 u)

[Tepuonnueckut 3akoH u Ilepuonnueckass cucrema xumudyeckux diaemeHToB JI. WM. MenneneeBa. ®PU3MUYECKUN CMBICI
MOPSIAKOBOIO HOMEpa 3JIEMEHTa, HOMEPOB MEPHOJIa M TPYNNbl. 3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB JJIEMEHTOB M HX

COGI[I/IHGHI/Iﬁ B IICpHUOJAaX W I'PYIIINIax B CBCTC HpC}ICTaBJ’IeHI/Iﬁ O CTPOCHHUH aTOMOB 3JICMCHTOB.



3HaueHUE MEPUOANYECKOr0 3aKOHA. BUABI XUMUYECKUX CBSI3€H M TUITBI KPUCTAJUIMUECKUX PENIeTOK. B3anuMoCBsI3b CTpOEHUs U
CBOMCTB BemiecTB. Kiaccudukaius XUMHUYECKHUX pPEaKIHid MO pa3InYHbIM TpU3HAKaM (YHCIO W COCTaB PEarupyromux u
00pa3yroNIMXCs BEIIECTB; HAIMYUE

rpaHuilbl  pasfena  ¢as; TemioBoil 3(pGdeKT; M3MEHEHHE CTENeHEel OKHUCICHHS AaTOMOB; HCIOJIb30BaHUE KaTajau3aTopa;
HampaBjieHUEe TpoTekaHus). CKOPOCTh XMMHYECKUX peakiuid U (akTopbl, Biausmomme Ha Hee. OOpaTMMOCTh XMMHYECKHUX
peakiuii ¥ CriocoObl CMEMICHHUS XUMHYECKOTO PABHOBECHSI.

[IpocTeie U ClIOKHBIE BellecTBa. MeTauibl U HEMETaUIbl. | 'eHeTHYecKue psibl MeTallla, HEMETa/ula | TIePEeXOJHOTO MeTalla.
Oxkcunpii THAPOKCHUIBI (OCHOBAaHWSI, KHCIOTHI, aM(oTepHBbIE THIPOKCHABI), coir. VX cocrtaB, Kimaccupukamumss U 0OImme

XUMHUYECKHUE CBONCTBA B CBETE TCOPHUHU BHGKTpOHHTquCKOﬁ AuCconuanmnu.

JIN4HOCTHBIE Pe3yJIbTATHI 00yUeHUs

Yyamuics Q0JKeH:

3HAMb U NOHUMAMb. OCHOBHBIC UCTOPUYECKUE COOBITHUS, CBSI3aHHBIC C PAa3BUTHEM XUMUU U OOIECTBA; JOCTHXKEHUSI B 00JIaCTH
XUMHUH M KYJIbTYpPHBIC TPaJWIHUH (B YaCTHOCTH, HAyYHBIE TPAIUIIMHA) CBOCH CTpaHbI; OOIIEMHUPOBBIC JOCTHXKCHHUS B 00JaCTH
XUMUH,; OCHOBHBIE TIPUHIIUIIBI U MpPaBUja OTHOIICHUS K TPHUPOJIE; OCHOBBI 3J0POBOI0 00pasa >KM3HHU M 3JI0POBhecOeperaromumx
TEXHOJIOTHI;

MpaBWJIa TOBEACHUS B YPE3BBIYAMHBIX CHUTYAllHSX, CBS3aHHBIX C BO3JICMCTBUEM PA3JIMYHBIX BELICCTB; OCHOBHBIC IIpaBa M
00SI3aHHOCTH TpakJaHWHA (B TOM YMCIIE€ Y4Yallerocs), CBSI3aHHbIE C JIMYHOCTHBIM, MPO(ECCHOHAIBHBIM U KU3HECHHBIM

CaMOOIIPCACIICHUCM,



COIMAJIbHYIO 3HAYMMOCTD U COJIepKaHue podeccHii, CBI3aHHBIX C XUMUEH;

UCNBIMBIEAMb: YYBCTBO TOPAOCTU 32 POCCUMCKYI0 XMMHUYECKYI0 HAayKy W YBa)XX€HHE K UCTOPUU €€ pa3BUTHUS; YBaXKEHUE U
NPUHATHE JOCTHXKEHUW XUMHUHU B MUpPE; JIIOOOBb K MPUPOJIE; YBAKECHUE K OKPYX AIOIMKUM (y4alllUMCS, YUYUTEISAM, POJUTEISAM U
Ip.) — yYMETh CJIyIIaTh U CHBIIIATh MapTHEpa, MPU3HABATh MPABO KaXJIOr0 HAa COOCTBEHHOE MHEHHE, MPUHUMATh PEHICHUS C
Y4ETOM MO3UIUNA BCEX YYACTHUKOB; YYBCTBO MPEKPACHOTO M ICTETUUYECKUX YYBCTB Ha OCHOBE 3HAKOMCTBA C MUPOM BEIIECTB U
UX MpEeBpalleHU; CAMOYBaXXEHUE U YMOIIMOHATILHO-TIOJIOKUTEIbHOE OTHOIIIEHUE K ce0e;

npu3zHagamp: NEHHOCTH 3/I0POBBS (CBOETO M JAPYTUX JOJIEH); HEOOXOAMMOCTh CAMOBBIPAYKEHHUS, CAaMOPEATH3alli1, COIUATBHOTO
PU3HAHUS;

0CO3Haeams: TOTOBHOCTHb (MM HErOTOBHOCTh) K CAMOCTOSITEIbHBIM TIOCTYNKaM W JEHUCTBUSIM, OTBETCTBEHHOCTh 3a HX
pe3yJbTaThl; TOTOBHOCTh (WJIM HETOTOBHOCTH) OTKPBITO BBIPAXKaThb M OTCTAWBATh CBOIO IMO3UIIMI0O M KPUTUYHO OTHOCHUTHCS K
CBOUM IOCTYIIKaM;

nPOAGIAMb: HKOJOTHYECKOE CO3HAHUE; J00pOKeNaTeIbHOCTh, JIOBEPUE W BHHUMATEIBHOCTh K JIIOASM, TOTOBHOCTh K
COTPYJIHUYECTBY M JpYy>k0e€, OKa3aHWIO MOMOIIU T€M, KTO B HEW HyKJaeTcs; 000OIICHHBIN, YCTOMUMBBLIN W U30UpaTEIbHbIN
M03HABATENLHBIN WHTEPEC, NHUITMATUBY U JIIOO03HATEILHOCTh B M3YYCHUH MHUpa BEIECTB M PEAKIUM; IEeIeyCTPEMIICHHOCTh U
HACTOMYMBOCTh B JIOCTHKEHUU I1IeJIel, TOTOBHOCTh K IPEOJOJICHUIO TPYAHOCTEH; YOEkKIEHHOCTh B BO3MOKHOCTHU TO3HAHUS
IPUPO/IbI, HEOOXOJUMOCTH PA3yMHOT'O UCIIOJIb30BAHUS JOCTHKEHUN HAYKH M TEXHOJIOTUI JJIsl pa3BUTHS OOIECTBA;

yMemb: YCTAaHABJIMBATH CBA3b MEXKIY IIEJIbI0 U3YUYCHHS] XUMUU U T€M, JIJIsl Uer0 OHA OCYIIECTBIISIETCS] (MOTUBAMH ); BBITIOJHSTH
KOPPUTHPYIOIIYIO CaMOOIIEHKY, 3aKJIIOYAIONIyIOCS B KOHTPOJIE 3a IMPOIECCOM H3YUEHUs] XMMUU U BHECEHUU HEOOXOJIUMBIX

KOPPCKTUBOB, COOTBCTCTBYIOIIUX JSTallaM M criocodam HU3Y4YCHUS KypCa XHMMHUHU; BBLIIIOJIHATL PCTPOCIICKTUBHYIO CAMOOILICHKY,



3aKJIFOYAIONIYIOCS B OLICHKE IMPOLECCa U PE3yJIbTaTa U3YyUYECHUsI Kypca XMMUHU OCHOBHOM IIKOJIBI, ITIOJBEICHUNA UTOTOB HA OCHOBE
COOTHECEHMUS LIEJIEN U PE3yJIbTAaTOB;

CTPOUTH JKU3HEHHBbIE W NPOQPECCHOHATBHBIE IUIaHBI C YYETOM KOHKPETHBIX COLUATBHO-UCTOPUYECKUX, MOJUTHYECKUX U
SKOHOMHUYECKUX YCIIOBUH; 0CO3HaBaTh COOCTBEHHBIC IIEHHOCTH M COOTBETCTBUE UX

MPUHUMAEMBIM B JKM3HHU PELICHUSIM; BECTU JAUAJIOT HAa OCHOBE PABHONPABHBIX OTHOIIEHWW W B3aMMHOTO YBA)KCHUS; BBIJICIATH
HPABCTBEHHBIN aCMEKT MOBEJACHUS U COOTHOCUTh MOCTYNKU (CBOM W JPYTUX JIOJIEH) U COOBITUSI C MPUHATHIMH ITUYECKHUMU
HOpPMaMHu; B IIpeJieslax CBOMX BO3MOYKHOCTEM NMPOTUBOACHCTBOBATH JCUCTBUSIM U BIUSHUAM, IIPEACTABISAIOIMM YIrpo3y JKU3HH,

3I0POBBIO ¥ 0€30MACHOCTU JTUYHOCTHU U 0OIIEeCTRA.

I[Inanupyembie pe3yabTaThl 00y4YeHUS:

BbeInyCKHMK HAYy4YUTCH:

* OMHUCHIBATh CBOMCTBA TBEPABIX, KUIKUX, Ta3000pa3HBIX BEIECTB, BBIACISAS UX CYIIECTBEHHbIE IPU3HAKHY;

* XapaKTEPU30BaTh BEIIECTBA IO COCTABY, CTPOCHMIO U CBOMCTBAM, YCTAaHABIMBATH IMPUYMHHO-CIICICTBEHHBIE CBA3U MEXKIY
JAHHBIMU XapaKTEpPUCTUKAMU BEILECTBA;

* PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX MMOHATHU «aTOM», «MOJIEKYJIA», KXUMUYECKUH AIEMEHT», KIIPOCTOE BEIIECTBOY,
«CJIOKHOE BEILIECTBOY, «BAIIEHTHOCTH), UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMMUH;

* n300pakaThb COCTaB MPOCTEHIIMX BEUIECTB C MOMOILIBIO XUMHUYECKUX (POPMYN M CYIIHOCTh XMMHUYECKUX pPEaKUui C

IIOMOIIIbIO XUMUYECKUX YPABHEHN;



* BBIYUCIIATh OTHOCUTEIBHYI) MOJEKYJSIPHYIO M MOJISIPHYK) MacChl BEHIECTB, a4 TAKXKE MACCOBYKO MO XHUMHUYECKOIO
AJIEMEHTA B COCIMHEHUSX JJISI OLIEHKU UX MTPAKTHYECKON 3HAYMMOCTH;

* CPAaBHUBATH IO COCTAaBY OKCHJIbI, OCHOBAHUs, KUCIIOTHI, COJIU;

* KJTIaCCU(PUIIMPOBATH OKCHJIbl U OCHOBAHHMSI IO CBOMCTBAM, KHCJIOTHI U COJIM 110 COCTABY;

* MOJIb30BATHCS JTAOOPATOPHBIM 000OPYIOBAHUEM U XUMUYECKOU MOCYI0M;

* MPOBOJINTHh HECIOXXHBIC XUMHUYECKHE OMBITHI W HAOTIONEHUS 3a W3MEHEHUSMH CBOWCTB BEIICCTB B TIPOIECCE HUX
IpeBpaIleHUIt; COONIOAATh MPaBUIIa TEXHUKUA O€30MACHOCTH MPHU MPOBEACHUHN HAOIIOICHUN U OTIBITOB;

* pa3IMyYaTh HKCIEPUMEHTATBLHO KUCIOTHI U MIETOYH, TOJIb3YSICh UHANKATOPAMU;, OCO3HABATH HEOOXOJIUMOCTb COOJIOICHUS
Mep 0e30MacHOCTH IIPH OOPAIEHUU C KUCIOTaMH | IIEJI0YaMHU.

* pacKpbIBaTh CMBICI Nepuoandeckoro 3akona /1. 1. Menneneena;

* OIMMCHIBATh U XapaKTEPU30BaTh TAOTUIHYIO (OPMY TIEPHOTUIECKON CUCTEMBI XUMUYECKHUX DJIEMEHTOB;

* XapaKTEpPU30BaTh COCTaB ATOMHBIX SAEP U PACHPENEIICHUE YHUCIIA SJIEKTPOHOB I10 3JIEKTPOHHBIM CJIOSIM aTOMOB XUMHYECKHUX
3JIEMEHTOB MaJIbIX MMEPUOIOB EPUOJUUECKON CUCTEMBI, & TAKKE KaJus U KaJIbIIUs;

* pa3nuyaTh BUJIBI XUMUYECKOU CBSI3H: HOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO HETOJSPHYIO U METAJUIMYECKYIO;

* n300paxkaTh JIEKTPOHHO-UOHHBIE (POPMYIIbI BELIECTB, 00PA30BAHHBIX XUMUUYECKHUMH CBSI35IMU PA3HOTO BUA;

* BBISIBJISITh 3aBUCHUMOCTD CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAUIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX,
METAUINYECKHX;

* XapaKTEepHU30BaTh XUMUYECKUE FJIEMEHTHI U UX COCIMHEHUS] HA OCHOBE IOJI0KEHUSI DJIEMEHTOB B IEPUOAUYECKON CUCTEME U

0COOCHHOCTEH CTPOCHHS UX aTOMOB;



* XapaKTepU30BaTh HAYYHOE M MHPOBO33PEHUYECKOE 3HAUYCHUE NEPUOJUYECKOTO 3aKOHA M NEPUOAUYECKONM CHUCTEMBI
xumudeckux siemeHToB [l. . MenneneeBa; ® oOBACHATh CyTh XMMHUYECKHX MPOLECCOB M UX MPUHUUIHUAIBHOE OTIMYHUE OT
(du3nUecKux;

* Ha3bIBaTh PU3HAKU U YCJIIOBUS NPOTEKAHUS XUMUYECKUX PEAKLUN;

* YCTaHABJIUBATh MPUHAJICKHOCTh XMMHUYECKON pPEaKIMU K OMPEACTIEHHOMY THUITYy IO OJIHOMY U3 KJIacCHU(PUKAIIMOHHBIX
MPU3HAKOB: 1) MO YKMCIIy U COCTaBY MCXOJHBIX BEUIECTB U MPOJYKTOB PEAKIMU (PEaKIMU COCANMHEHUS, PA3JI0KEHUS, 3aMEILICHUS
U oOMeHa); 2) 10 BBIJCICHUIO WK TOTJIOIIEHUIO TEIJIOTHI (PEaKIMK SK30TEPMUUYECKHUE U IHAOTEPMUUECKHUE); 3) IO U3MEHEHUIO
CTEMEHEeW OKHUCJICHUSI XMMUYECKUX DJIEMEHTOB (PEaKIMu OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE); 4) IO 00paTUMOCTH Tpoliiecca
(peakmuu oOpaTuMbie U HEOOPATUMBIE);

* COCTABIIATh YPABHEHHUS DIJIEKTPOJIUTUYECKON IUCCOUMALMU KHUCIOT, IIEIOYEH, COJIEH; TOJHBIE U COKPAIIEHHBIE MOHHBIC
ypaBHEHHUS peakinii 0OMeHa; ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINI;

* IPOTHO3UPOBATH MPOAYKTHl XUMUYECKUX peakiuii mo ¢opMmysaam/Ha3BaHUSM HCXOJHBIX BEILECTB; ONPEICNSITh UCXOHBIC
BelllecTBa 0 hopMyJiaM/Ha3BaHUSM MIPOIYKTOB PEAKIIUU;

* COCTABJISITh YPAaBHEHUS! PEAaKIUi, COOTBETCTBYIOLIUX IMOCIEAOBATEILHOCTU (UEMOYKE») MPEBPAIICHU HEOPraHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB;

* BBISIBJISITH B ITPOLIECCE SKCIIEPUMEHTA MTPU3HAKHU, CBUAETEIbCTBYIOIIUE O MMPOTEKAHUN XUMUYECKON PEAKIINH;

* IPUTOTOBJISATH PACTBOPHI C ONPEAEIEHHON MAaCCOBOM J0JIEW pACTBOPEHHOIO BEIIECTBA;

* OMPEACNATh XapaKTep CPe/ibl BOJHBIX PACTBOPOB KUCIIOT U IIEIOUYEH IO U3BMEHEHUIO OKPACKH UHANKATOPOB;

® IIPOBOAUTDb KAUCCTBCHHLIC PCAKIINH, IIOATBCPKAAOINC HAJIUIHNC B BOJHBIX paCTBOPax BCIICCTB OTACIIBHBIX NOHOB



* OMNpEIEATh MPUHAIIC)KHOCTh HEOPTAHMYECKHUX BEIIECTB K OJJHOMY M3 M3YUYCHHBIX KJIACCOB/TPYII: METAILIBI 1 HEMETAJLIbL,
OKCHJIbI, OCHOBAHMS, KUCJIOTHI, COJIH;

* COCTaBJIAThH (DOPMYJIBI BEIIECTB M0 UX HA3BaAHUSIM;

* OMPEACNATh BAJIEHTHOCTh U CTENIEHb OKHCJICHUS DJIEMEHTOB B BEIIIECTBAX;

* COCTaBJIATh (POPMYJIbI HEOPraHUYECKUX COCAMHEHUW MO BaJEHTHOCTSAM W CTENEHSM OKUCIICHHS DSJIEMEHTOB, a TaKXKe
3apsiiaM MOHOB, YKa3aHHBIM B TaOJIUIE PACTBOPUMOCTH KUCJIOT, OCHOBAHUI U COJIEH;

* O0BSCHITH 3aKOHOMEPHOCTH U3MEHEHUS (PU3MUECKUX U XUMHYECKUX CBOMCTB MPOCTHIX BEHIECTB (METAIOB M HEMETAJLIIOB)
U UX BBICIINX OKCUIOB, 00pa30BaHHBIX 3JIEMEHTaMU BTOPOTO U TPETHETO MEPHUOJIOB;

* Ha3bIBaTh OOIIHME XUMUUECKHUE CBOMCTBA, XapaKTEPHBIC IS TPYII OKCHUIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME€ XUMHYECKHUE CBOMCTBA, XapaKTEpHBIC IJIs1 Ka)XXJOTO W3 KJIACCOB HEOPTraHUYECKUX BEIECTB: KHUCIOT,
OCHOBaHMH, COJICH;

* IPUBOJIUTH TIPUMEPHI PEAKIUM, MOATBEPKIAONIUX XUMHUYECKHUE CBOMCTBA HEOPraHMYECKUX BEIIECTB: OKCHAOB, KHUCIOT,
OCHOBAHUM U COJICH;

* OMPEACIATH BEIIECTBO-OKUCIUTEID U BEIIECTBO-BOCCTAHOBUTEIh B OKMCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUX;

* COCTaBJISATh OKUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIN OanaHC (11 U3yYEHHBIX PeaKInii) 1o MPeIJI0KEHHBIM CXeMaM PeaKIInii;

* IPOBOJIUTH JIA0OpPATOPHBIE OMbBITHI, MOATBEPKAAIONINE XMUMHUYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB HEOPTraHUYECKUX

BCIIIECTB;

BblnyCKHuK noaydum 603MONCHOCHIb HAYHUUMBCA?



* 2PAMOMHO 0OPAWAMBCA C BEUECMBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCMb COONOOEHUsL NPABUTL IKOJIOSUYECKU 0e30NACHO20 N0BedeHUsl 8 OKpyicaroujell. npupooHoll
cpeoe;

* NOHUMAMb CMBICA U HE0OXOOUMOCMb COOMOOCHU NPEONUCAHUL, NpedacaemvbiX 8 UHCMPYKYUSAX NO UCHOJb30BAHUIO
JleKapcma, cpeocme OblmosoL Xumuu u op.;

* UCNONBL308AMb NPUOOPEmMEHHbIE KII0Uegble KOMNEeMEHMHOCMU NPU BbINOJHEHUU UCCIe008AMEeNbCKUX NPOEKMOo8 No
U3YYEHUIO CBOLICE, CNOCOO08 NOJYUeHUsl U PACNO3HABAHUS 6eUjeCE,

* Pazeueamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3YSA CPeoCcmea YCMHOU U NUCLMEHHOU KOMMYHUKAYUU npu
pabome ¢ mexkcmamu Y4eOHUKA U OONOJHUMENbHOU AUMepamypou, CHPABOYHLIMU MAOIUYAMU, NPOAGIAMb 20MOBHOCMb K
VBAACEHUIO UHOU MOYUKU 3PEeHUsL NPU 0OCYHCOEHUU Pe3YTbMamos blNOIHEHHOU pabomul,

* 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeWecmeax U XUMUYECKUX Npoyeccax, KpUmuyecku OMHOCUMbCA K
nce8OOHAYUHOU UHDOpMAYUU, HeOOOPOCOBECMHOU peKame, KACAoWelcsl UCNOIb308AHUSL PA3IUYHBIX 8eLeCMS.

* 0CO3HABAMb 3HAYEHUE MeOPeMUYecKUX 3HaAHULL 0l NPAKMUYECKOU 0essmelbHOCMU Yel08eKa,

* ONUCHIBAMb U3VUEHHBIE 00BEKMbl KAK CUCTNEeMbl, NPUMEHSS JI02UKY CUCTNEMHO20 AHANU3A;

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCHAX NePUOOUHecKOU CUCeMbl XUMUYECKUX JJleMeHmo8 Oisi OObACHeHUs U
npeodBUOeHUs CEOLICNE KOHKPEMHbBIX 8eecms,

* Pazeueamv  UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEeOCMEOM  YeayOleHus 3HAHUL 00 UCmopuu CMAaHOBIeHUs.
XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMULL, NePUOOULECKO20 3AKOHA KAK 0OHO20 U3 BANCHEUUUX 3AKOHO8 NPUPOObL, A MAKdice O

CO6PEMEHHBIX 00CMUINCEHUSX HAyKu U mexnHuKku.



* cOCmasnams MOJEKYIAPHbIE U NOJHbIE UOHHbIE YPABHEHUSI NO COKPAUWEHHBIM UOHHbIM YPAGHEHUAM,

* IPUBOOUMb NPUMEPbl  PeaKyuil, NOOMBEPHCOAIOWUX CYWECNBOBAHUE B3AUMOCBAZU MeHCOY OCHOBHLIMU KIACCAMU
Heop2anuyuecKux 6ewecms;

* NPOCHO3UPOBAMb PE3VIbIMAMbl 8030CUCMBUSL PA3IUUHBIX (PAKMOPO8 HA USMEHeHUe CKOPOCMU XUMUYECKOU PeaKyull;

* NPOCHO3UPOBAMb PE3VIbMAMbl 8030€UCMBUSL PA3IUUHBIX (DAKMOPO8 HA CMeUeHUe XUMUYLEeCK020 PABHOBECUS.

* NPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA 8eUieC8 HA OCHO8E UX COCMABA U CMPOEHUSL,

* NPOCHO3UPOBAMb CNOCOOHOCIb BeUleCmBd NPOSAGISAMb OKUCIUMENbHbIE UTU B80CCIAHOBUMENbHbIE CEOUCMEA C YUEMOoM
cmenenel OKUCIeHUsL INEeMEHMO08, 8X00AWUX 8 e20 COCMA8;

* BLLABIAMb CYWECMBOBAHUE 2CHEMUUECKOU B3AUMOCEA3U MeHCOY BeuleCm8amu 6 psaody: Npocmoe Geujecmeo — OKCUO —
2UOPOKCUO — COTIb;

* 0P2aHU306b16aMb, HNPOGOOUMb VUEHUYECKUEe NPOeKmbl NO UCCIe008AHUI0 CBOUCME Belecms, UMeIWUX BAaXiCHOe

npakmuvdeckoe sHavernue.

Onucanue y4e0HO-METOAMYECKOT0 M MATEPHAIBLHO-TEXHUYECKOr0 oO0ecnevYeHus

Y4yeOHO — MeTOANYECKOE 00ecreYeHue

1.IlpumepHast mporpaMma OCHOBHOTO 00111er0 00pa3oBaHus Mo XuMuu (0a30BbI YPOBEHb);
2.ABtopckas mporpamma O.C.I'abpuensna, coorBeTcTByromias OenepanpsHomy ['ocymapcTBeHHOMY 00pa30BaTEILHOMY

CTaHJapTy OCHOBHOTO 00I1Iero o0pa3oBanus 1 fonyiieHHas MunucrepctsoM obpazoBanus U Hayku Poccuiickoit denepanuu



(O.C.I'abpuensa [Iporpamma kypca xumuu 1 8-9 kiaccoB ob6ieodpazoBarenbubix yupexaenuit / O.C.I'abpuensn. — M.:
Hpoda, 2012r.).

3.Iabpuenan O. C., Ocmpoymos HU. I'. HacTonbHas kHura yuutens. Xumus. 9 k 1.: Meroauueckoe nocooue. — M.: [Ipoda,
2010r

4. Xumus. 9 k 1.: KoHTpoapHbie 1 mpoBepoyHbie padoThl kK yueOHuky O. C. ['abpuensna «Xumus. 9 / O. C. I'abpuensn, 11. H.
bepeskun, A. A. Ymakosa u n1p. — M.: [Ipoda, 2009r.

S5.I'abpuenan O. C., Ocmpoymog U. I'. zyuaem xumuto B 9 k J1.: lunaktudeckue matepuansl. — M.: biauk miroc, 2009r.

6.1 abpuenan O. C., Awyrosa A. B. Pabouas tetpanb. 9 k 1. K yue6nuky O. C. I'abpuensna «Xumus. 9. — M.: Jlpoda, 2012r.

7.I'abpuenan O. C., Bockoboiinuxosa H. Il. Xumusi B Tectax, 3amadax, ynpaxkHeHusx. 8— 9 k. — M.: JIpoda, 2009r.

MarepuajbHO-TEXHHYECKOe O0ecredeHue:

Jlns oOydeHHs ydYaliuxcsi OCHOBHOM IIIKOJBI B COOTBETCTBUU C TpeboBaHusAMH DenepaibHOTO TOCyAapCTBEHHOTO
00pa30BaTENbHOIO  CTAaHJAapTa HEOOXOAUMMa pean3alus AESITEIbHOCTHOTO Moaxoja. JlesTelbHOCTHBIM MOAXoj] Tpedyer
MOCTOSIHHOM OIOPBHI Mpoliecca 00yYeHUs XUMUU Ha JEMOHCTPALIMOHHBIN SKCIIEPUMEHT, MPAKTHUYECKUE 3aHATHS U J1a0OpaTOpHbIE
OTBITHI, BBHIMOJHSAEMbIE YydyamuMmucs. KaOMHET XWMHHM  OCHAIlléH KOMIUIEKTOM JEMOHCTPAIMOHHOIO W J1abopaTopHOro

000pyIOBaHUS 110 XUMUU JUIsl OCHOBHOM IIKOJIBI. B kaGuHeTe XMMHM OCYIIECTBISIOTCS KaK ypoduHas, Tak M BHeypodHas (GOpMbI yueGHO-

BOCHHUTATEIBHOM AESITEILHOCTHU C y4yaliuMHucCs. OCHaH_ICHI/Ie B OoJblIEl YacTh COOTBCTCTBYCT HepeqHK) 060py,Z[OBaHI/IH KaOMHETa XMMHMHU U BKJIIOYAET



pa3UYHbIC TUIBI CPEACTB 00ydeHHus. boibiyio yacTe 000pYyAOBaHHS COCTABISIIOT yU4eOHO-TIPaKTHYECKOe U yueOHo-1abopaTopHoe 000pyioBaHuE, B
TOM YHUCJIE€ KOMIUIEKT HATypaJbHBIX OOBEKTOB, MOJENHU, MPUOOPHl U MHCTPYMEHTHI JJIsl MPOBEACHMS JEMOHCTpAlMi M MPaKTHYECKUX 3aHATUH,

JIEMOHCTPAIIMOHHBIE TAOJIUIIBI, BUEO, ME/Ia OCHAIIICHHE.
B xoMmiekT TeXHHMYeCKUX M MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX CPEACTB OOYUYEHHs BXOAT: ammapaTypa AJis 3amuceil U BOCTIPOU3BEICHUS

ayauo- M BHUJCOMH(pOPMAILIUU, KOMITBIOTEDP, MyJIbTUMEANA MPOEKTOP, JOCKAa C MHTEPAKTUBHOM NMPHCTAaBKOM, KOJJIEKIUS MeIua-pecypcoB, BHIXOJ B

HuTtepner.

Hcnonb30BaHue NIEKTPOHHBIX CPEICTB 00YUEHHUS MTO3BOJISIOT:

® aKTHBHU3UPOBATH ACSITEIHLHOCTh 00YYAIOIINXCS, MTOTyYaTh 0oJiee BRICOKHE KaYeCTBEHHBIE PE3YIbTaThl O0yUeHUS;
e 1pu noarotoske k EI'D obecneynBaTh caMOCTOATEIHHOCTh B OBIIAJICHUH CO/IEPKaHUEM Kypca .

e ¢opmupoBath UKT - KOMIEeTeHTHOCTD, CITOCOOCTBYIONIYIO YCIICITHOCTH B YU€OHOU IeITeTbHOCTH;

e (dopmuposats YVY/I;

Hamypansnsie 00vexmut

HatypanbHble 00BEKTBI, UCIOJIb3YEeMbIC B OOYYCHHUH XHMHUH, BKIIOYAIOT B CeOS KOJUICKIIMH MHHEPAJIOB M TOPHBIX IOPO/I,
METAJIJIOB U CIUTABOB, MUHEPATBHBIX YI0OPCHHMA, TITACTMACC, KAydyKOB, BOJIOKOH U T. .

O3HaKOMJICHHE ydalIuXcs C O0pa3laMHM HCXOJTHBIX BEIIECTB, TOJIYMPOIYKTOB M TOTOBBIX H3ACIUN TO3BOJSET IMOTYYHUTH

HarjsaHoe nmpeaCcTaBJICHUC 00 »THX MaTepuaiax, X BHCIIHEM BHUJC, 4 TAKIKC O HCKOTOPBIX (1)I/ISI/I‘ICCKI/IX CBOMCTBAX.

Xumuuecxuepeakmuebt u mamepuaiibl



OO6parmiesue co MHOTHMH BeIIECTBaMU TpeOyeT CTPOroro COOJIONCHHS IPaBUI TEXHUKH O€30MacHOCTH, OCOOCHHO IIpH
BBITIOJIHCHUH OIIBITOB CaMHMMH ydalluMucsa. Bce HeoO0XoauMble MeEpbl IMPEIOCTOPONKHOCTH YKa3aHbl B COOTBETCTBYIOIIHMX

JOKYMEHTAaX U HHCTPYKIUSAX.

Xumuueckasn nabopamophnan nocyoa, annapamsl u nPuOOPL
Xumudeckas mocy/ia nmoapa3ieNsseTcsi Ha ABE IPYIIIbL: 711 BHITIOJTHEHUS ONBITOB YYAIIMMUCS U IEMOHCTPALIMOHHBIX OMBITOB.
[Ipubopsl, anmapaThl ¥ YCTaHOBKH, HCIOJb3yE€MbIE Ha YpOKaX XUMHH, MOJPa3JeisaioT Ha OCHOBE MPOTEKAIONIMX B HHUX

CI)I/I3I/I‘IGCKI/IX U XUMHUYCCKHUX .

Mooenu

OObekTaMu MOJENMPOBAHUA B XUMHUHU SIBJISIIOTCS aTOMBI, MOJIEKYJIbl, KPUCTaJIbl, 3aBOJCKHME ammaparbl, a TaKke
IIPOUCXOJAIINE ITPOLECCHI.

B mpenogaBaHMM XUMUU MCIONB3YIOTCS MOJENIN KPUCTAIUIMUECKHUX PEHIETOK anmasza, rpadura, cepbl, ¢ocdopa, okcuaa
yraepona(ly), moBapeHHON conM, Jbaa, HOAa, >Kejle3a, MEIW, MarHus, HaOOpel MOJEIEH aTOMOB MJIsi COCTaBJICHMS
1apOCTEPKHEBBIX MOJEIEH MOJIEKYII.

Yueonvie nocooua na newamnoii ocnose

B mnpouecce 00yueHuss XMMHUU MCHOJB3YIOTCS CIEAYIOIME TaONMIbl MOCTOSHHOTO AKcrnoHupoBaHus: «llepuonnueckas
cuctema xumuueckux osnemeHtoB J.M. MenaeneeBa», «Tabauma pacTBOPUMOCTH KHUCIOT, OCHOBAHMM W  COJIEW»,

«DNEKTPOXUMUYECKUH Pl HAIPSAKEHU METaIoB», «KpyroBopoT BEMIECTB B IPUPOJE» U AP.



Jlist opraHuM3anuu camMoOCTOSATEIBLHOW paboThl OOydYalIMMXCS Ha YPOKax HCIOJIB3YIOT Pa3HOOOpas3HbIEe JIHIAKTHYECKUE
MaTepHuabl: TETPaJd Ha MEYaTHOW OCHOBE WJIM OTIEJbHbIE paboure JUCTbl — HHCTPYKIUHU, KAPTOUKHU C 33JIaHUSIMH pa3HOU

CTCIICHU TPYAHOCTH JJIA U3YUCHHA HOBOI'O MaTCpHrajid, CAMOIIPOBCPKH U KOHTPOJIA 3HAHUM ydyamuxcs.

s obecnieueHust 6€30mMacHOro Tpy/la KaOMHETe XMMUU UMEETC:
® TIPOTHBOIIOXXAPHBI HHBEHTAPb
® anTeyky ¢ HabOpPOM MEIUKAMEHTOB M MIEPEBI30YHBIX CPEJICTB;
® UHCTPYKIIMIO IO MpaBuiIaM 0€30IacHOCTH TPyAa IS 00YJIarOIIUXCS

® KypHaJ pErucTpalvi MHCTPYKTaXa Mo IpaBuiiaM 0€30MacHOCTH TPYy/Ia.



IloypouHoe IuIaHUPOBaHUE

No | Tema u Tun ypoka Hara DJIeMEeHTBI CO/IePKAHMUS Ili1anupyemMsblie pe3yabTarhl
o/ IpeametHbIe MeTtanpeamerHbie Y'Y J{ JINYHOCTHBI
. e YV
BBenenue. O0mas XapakTepucTHKA XMMUYECKHUX 3JIEMEHTOB M XMMUYeCKUX peakuuii. [lepuoanyeckunii 3aKoH U nepuognyecKas cucreMa
xummnuyeckux 3jieMeHToB [[.M.Menaeneena. (104.)
1. | XapakTepucTHKaXx1uM Beonnslii uncrpykrax no OT u Th. Hayuamca: xapakTepu30BaTh PeryisiTuBHBIE: CTaBAT yueOHbBIC DopMupyIOT
HYECKOTO dJIeMEHTa XapakTepucTHKa XUMHUIECKOr0 XMMHYECKHE 3JIEMEHTHI 1-3 —To 3aJa4l Ha OCHOBE COOTHECEHHS TOTO, OTBETCTBEHHOE
dJIeMeHTa 1o ronoxkeHusio B [ICXO reproa 1o ux monoxxeHuro [1ICXO 4qTO YK€ U3BECTHO U YCBOEHO OTHOIIIEHHE K
Ha OCHOBaHHUH CTO A.M. Meuneneesa. 1. Meneneena. y4anuMesl, U TOro, 4To emé YUEHHIO
) )
OJIOJKEHUS B JleMoHCTpanus: MO aTOMOB Honyuam 603moxcHoCmb HEHM3BECTHO
[Tepuoamueckoit areMeHTOoB 1-3 —ro neproznos HayuumbcA: OMUCHIBATH U3ydeHHble | Tlo3HABATEIbHBIE:CAMOCTOATENEHO
CHUCTEME 0OBEKTHI KK CUCTEMBI, TPUMEHSISI BBIJICIISIOT ¥ (YOPMYIIUPYIOT
1. . Menneneesa JIOTUKY CUCTEMHOT'0 aHaJIu3a NI03HABATENbHYIO 1eTb
KommyHukaTHBHBIE: OPMYIHPYIOT
COOCTBEHHOE MHEHUE U IIO3HLUIO,
3a1aI0T BOTIPOCHI, CTOSIT ITOHATHBIE /IS
TapTHEPA MOHATHS
2. | CoiicTBa OKCHJIOB, XUMHYECKHE CBOWCTBA OKCHIIOB, Hayuamcsa: na3piBath o0mue PeryisiTuBHBIE: CTaBsT yICOHYIO [posesatoT
KHCJIOT, OCHOBAHUIA 1 OCHOBAHHH , KHCIIOT, CONICH B CBETE XMMHYECKHE CBOICTBA KHCIOTHBIX, 3aJaqy, OIpeesoT YCTOWYIHBBIN
o TEOPHH JJICKTPOJIUTHICCKON OCHOBHBIX OKCHJIOB, KHCJIOT, MOCTIEIOBATENEHOCT TIPOMEXYTOUHBIX | y4eOHO —
COJIEH B CBCTC TCOpUU JIMCCOLMALIMH M OKHCITCHHS- OCHOBAHMiI ¥ coneii ¢ To3UIUK neneif ¢ y4eToM KOHKPETHOTO MO3HABATENNbHBI
SJICKTPOIUTHICCKOU BOCTAHOBJICHNUS T3/1; NpUBOAUTE IPHMEPEI pe3yJIbTara, COCTaBIIAIOT IUIaH U il uHTEpEC K
JUCCOLIMAIU U peakiuii, NOATBEPHKAAIOIINX aJrOpUTM ACHCTBUI HOBBIM
OKUCJICHUS- XMMHYECKHE CBOHCTBA: OKCHUJIOB, Ilo3HaBaTe/bHbBIE: crocobam
BOCCTAHOBJIEHHSI KHUCIIOT, OCHOBaHUH, COlel; CaMOCTOSITENILHO BBIACIISAIOT pelIeHus 3a1a4
OIIpeJIeIIATh BEIECTBO — OKUCIIUTENb | (HOpMYyIHPYIOT IO3HABATEIbLHYIO LEllb,
U BEIECTBO —BOCCTAHOBUTEIb B UCTIONB3Ys OOIIHE TIPHEMBI PEIICHUS
OBP; 3amay
THonyuam 8osmodicHocme KoMMyHuUKAaTHBHBIE:
Hay4umbcs: MPOTHO3UPOBATH Kontpous 1 orienka geiicTBuii
CTIIOCOOHOCTB BEIIIECTBA MPOSIBIISTH nmapTHepa
OKHCJINTEIBHBIC HITH
BOCCTaHOBUTEIIbHbIEC CBOICTBA C
YYETOM CTENEeHEN OKUCIICHUS
QJICMCHTOB, BXOJJAIIHUX B €0 COCTAaB
3. AM(bOTepHLIe OKCHJIbI IlonsiTHe 0 MepeXoAHBIX DJIEMEHTAX. Hayuamcs: xapakTepu3oBaTh PeryasituBHbIC: IIposiBnstoT
AmporeprocTs. ['eneTnuecknit psi XMMHYECKHE CBOICTBa aM(POTEpHBIX | [IpMHUMAIOT U COXPaHSIOT yYEOHYIO JoOpoXKenarTenb

Y TUAPOKCHIBI




MEPEXOHOI03JICMCHTA.

OKCHUIOB U TUAPOKCHUIOB;

3agavy, YUYUTbIBAIOT BBIJICITICHHBIC

HOCTb,0T3bIBYNB

Jla.ompiT: 1.ITonyuenne runpokcuna HCIOJb30BATh MPU XapaKTEPUCTHKE | YUUTEJIEM OPUEHTHPHI JCHCTBUS B OCTb, KaK
IIMHKA 1 HCCIIC/I0BAHHIE €TO CBOHCTB BEIIECTB NOHATHE «aM(OTEPHOCTH», | HOBOM Y4eOHOM MarepHaje B MNOHUMaHHUE
MIPOBOJUTH OIBITHI, COTPYAHUYECTBE C yUUTEIEM YyBCTB
MOATBEPKAAIONINE XUMUIECKUE Ilo3naBaTrenbHbIE: JpYTUXIIOAEH U
CBOICTBA aM()OTEPHBIX OKCHJIOB U CraBat u GopMyTHPYIOT IpodIeMy corepexuBaHue
TUAPOKCUIOB; YPOKa, CAMOCTOSITENIBHO CO3JIAI0T UM
Honyuam eo3moancnocms AJITOPUTM AESITENBHOCTU IIPU PELICHUN
Hay4umuvcs: 0CO3HAaBATh 3HAUCHUE poOIeMBI
TEOPETUYECKUX 3HAHUN IS KoMmyHukaTuBHbIe:
HpaKTquCKOﬁ JACATCIBHOCTHU HpOﬂBJ’IH}OT AKTUBHOCTH BO
YCJIOBCKaA B3aI/IMO}IeI‘/‘ICTBI/II/I JUTA peIICHUL
IIO3HAaBaTCIbHBIX U
KOMMYHHUKaTHBHBIX 3a/1a4(3a/1at0T
BOIPOCHI, (POPMYITUPYIOT CBOH
3aTpyAHEHUs, IPEUIaraloT IOMOIIb B
COTPYAHUICCTBE)
Hepno JIAYECKUI Crpykrypa [ICXD JI.1. Menzneneesa. Hayuamcsa: onuceiBaTh U PeryasituBHble: Omnpenensior
3aKOH U Crpoenue atoma. OU3MIECKUH CMBICI XapaKTepru30BaTh TAOIHIHYIO IInanupyroT cBOU OEHCTBUS B CBOIO JINYHYIO
Il TIOPAIKOBOr0 HOMEpA, HOMEpa NEpHoAa, | popmy [ICXD [I.11. Menneneesa; COOTBETCTBUU C MOCTaBJICHHON TIO3HUIIHIO,
cproaniecKas HOMEpA I'PYIIIBI XUMUIECKOI0 SJIEMEHTA | nenaTh YMO3aKIIOUEHUS O XapakTepe | 3ajayeil U YCIOBUAMM €€ peaau3aiuu aJIEKBATHYIO
cucTema B IICX3 JL.U. Mennencesa. lIpuiutbl | y3yvenenns cBOHCTB XHMHYECKHX nudpepeHnupo
. . Menneneesa B M3MCHCHUS CBOUCTB XUMUYCCKIX SIIEMEHTOB C YBeJInueHHeM 3apsiioB | Ilo3HaBaTe bHbIE: CTABST BAHHYIO
CBETe yHeHHS 0 ig;lﬁEI;Z?(BHHFE;(HCIS;QH;?&?z ATOMHBIX sLIep. u (bop%\/[yJ'H/Ipy}OT SN ¥ TPOOIICMBI CaMOOLECHKY
CTPOCHHH aTOMa norpymmax [ICX? JLH. Meneneesa, ITonyuam 603MoHCHOCI YPOKa; 0CO3HAHHO M IPOM3BOIEHO csonx6 yCIEeXoB
JleMoHCTpaIHSI: pastiHbie hopMbi HAYHUMbCA TIPHMEHSTD 3HAHHS O CTPOST B YCTHOM U IMUCbMEHHOW (opmMe | B yuebde
TaOJIUI] TEPUOTUUCCKON CHCTEMBI. 3aKOHOMEPHOCTSIX TMEPUOTUUECKOM
Jla6.onbIT: 2.MoaenupoBanue CHUCTEMBI XUMHUUYECKHUX DIIEMEHTOB KommynukaTuBhEIe: .
noctpoenus [leproguueckoit cucTeMpl U OOBSICHEHUS U TIPEABHUICHHS Branenne MOHPHOFquCKOH "
.. Menneneesa CBOWCTB KOHKPETHBIX BEIIECTB JuaNoreckoit popMamu pedn
XumMnueckas XuMHYeCcKasl OpraHu3alus )KUBOH U Hayuamcs: xapakrepu3oBaTb PeryasTuBHbIe: paboTaTh 110 IJIaHY, ®opMupOBaHUE
OpraHM3aIHs KUBOM HEXUBOU NPUPOABL. XI/IMI/I‘IGCIEI/II\/'I XUMHUYECKHUM COCTaB KUBOH KIETKY; | MCIONb3Ys CIELHAbHO mo00paHHBIE | OTBETCTBEHHOTO
M COCTaB sA1Ipa, MAHTUU U 36MHOU KOpPBI. | COCTaB siipa, MAHTUU 3€MHOM KOpBI, | CPEACTBA. Y MEHUE OLEHUTH CTEIIEHb OTHOIIEHHUS K
1 HEXXUBON IPHPO/IBI XUMHAYECKUE 3JIEMEHTHI B KJIETKAX Ilonyuam eo3moorcnocmo ycrexa WM Heyclexa CBOen YUYEHHIO

JKUBBIX OpraHu3MoB. Makpo- u
MUKPOIJIEMEHTEI.
Jdemoncrpanusi:Monens CTpoeHus
3€MHOTI0 I1apa B TONEPEeYHOM
paspese

HAy4umsvcs. O00BLICHATE MHUDP C TOUKH
3pCHUA XUMUHN

JIeSITEIbHOCTH
Ilo3naBaTenbHbIE: aHATU3UPOBATh,
CpaBHHMBaTh U 00001IATh U3yYECHHbIE
noHsATHs. CTPOUTH JIOTHYECKOE
paccyxJieHne, BKIIoYasi yCTaHOBIICHHUE
MPUYMUHHO — CJICACTBEHHBIX CBSI3CH.




[MpexacTBisaTh MHGOPMALIUIO B BU/IE
pHCYHKa

KomMmyHukaTHBHBIC:

OTtcTauBaTh CBOIO TOUKY 3pPEHUS,
MPUBOJUTH APTYMEHTBI, TOITBEPIKAAs
ux pakTamu

Knaccudukanus O0600meHne cBeleHMA 0 XUMUYeCKuX | Hayuamcs: ycTaHaBIUBATh PeryasTuBHbIe: Omnpenensior
XUMHYECKUX PEaKLHil PeaKIIsIX. Knaccmbnuxaunﬂ TPHHAUIEKHOCT XUMHICCKOH BriaBuraroT Bepcun penieHus § BHYTPCHHIOO
XUMHYECKHUX PEaKIHif [0 Pa3IYHbIM | PEakIiy K OIpeNeIEHHOMY THIY IO | TIPOOJIEMBI, 0CO3HABATH KOHCUHBII TTO3UIIHIO
1O pasiM4HBIM OCHOBAHUSIM: OTHOMY W3 KIJIaCCH()UKAITMOHHBIX pe3yabTar o0yJaromuxcs
OCHOBaHMAM COCTaBY U YHCJTy Pearupyiomux u NPU3HAKOB: 1) 110 YHCITy M COCTaBY Ha YpOBHE
06pa3yroumxcz BCUICCTB, TCIIJIOBOMY HNCXOJHBIX BCIICCTB U TPOAYKTOB ITo3naBarejibHbBIE: IIOJIOKUTECIIBHOT
addexty, peakiuu (peakiuu COeTUHEHUS, Br16uparoT 0OCHOBaHUS U KPUTEPHUU JIJIST | O OTHOLIEHUS K
HAIPAaBJICHUIO, H3MCHECHUIO CTEIICHEH | pa3jIoKEHUs, 3aMEIICHUS M O0MEHA); | KIacCU(pHUKAIMU 00pa3oBaTeIBLHO
OKHCJICHHS 3JIEMEHTOB, 00pa3yOLIINX 2) 1O BBIIEIICHUIO HITH [Tpeobpa3zoBeiBaTh HHPOPMALIUIO U3 My mporeccy,
pearupylomue BemecTsa, dase, TIOTJIONIEHUIO TETIOTHI (PeaKIun OJTHOTO BU/Ia B IPYTOH M BBIOMPATH VISl | MIOHMMAIOT
HCIIOJIb30BAHUIO KaTaJIM3aTOPA. 9K30TEPMHUUYECKHE U ce0s ynoOHyto popmy puxcarmn HEOOXOAUMOCTb
Jlad. onbITHI: SHIOTCPMHUYCCKUE); MpeCTaBICHAS NHPOPMAITUHI YYeHUS
3. 3aMelleHne KeJIe30M MeIU B 3) o M3MEHEHUIO CTEIICHEH
pactBope cynbdara menu (1I) OKHCIICHHUS XUMHUIECKHX 1eMeHTOB | KoMMyHUKAaTHBHBIE:
(peakiuut OKUCITUTEIHHO- OTtcranBaTh CBOIO TOUKY 3pPEHUS,
BOCCTaHOBHTEIIbHBIC); MIPUBOJIUTH APTYMEHTHI, IIOATBEPKIAs
4) mo oOpaTUMOCTH IpoIiecca ux (akramu. Pa3nuuare B yCTHOH peunt
(peakuuu obpaTUMBbIE U MHEHHE, JI0Ka3aTeIbCTBA, TUIIOTE3bI,
HeoOpaTHMEIE); TEOpHUH
Tonyyam eo3modrcnocme Hayuuvcs:
COCTAaBJISITh MOJIEKYJISIPHBIE U
TIOJTHBIE MOHHBIE YPaBHEHUS 110
COKpAIIeHHBIM HOHHBIM
YpaBHCHHSIM.
[ToHsATHE O CKOPOCTH [oHATHE O CKOPOCTH XUMHUYIECKOM Hayuamca: HazpBaTh (HakTOpHI, PeryasTuBHbIe: [posBusroT
XHMHIYECKOL peaxmyn. @aKTOPHI, BIUAIONINE HA BIUSIOIINE Ha CKOPOCTH CaMocTosITeThHO OOHAPYKUBAIOT 1 YCTONYUBBIN
CKOPOCTh XUMHUYECKUX PEaKIii. XUMHYECKOH peakIiy U OOBACHATH (hopMyIHpyOT IpOOIEMY. yaeOHo —
pearnn JeMoHcTpanuu: WX BIMSHHUE Ha CKOPOCTH TO3HABATEIHHBI
3aBUCUMOCTD CKOPOCTH XUMHUYECKOM peaKIuu; Ha3bIBaTh Io3naBaTte/ibHbBIE: 1 UHTEpEC K

XUMHYECKON peakIiuy OT MPUPOIBI
pearupyromumx BeIecTs.
3aBHCUMOCTb CKOPOCTH XUMHUYECKOM
peaxIyy OT KOHLIEHTPAI1H
pearupyromux BemecTs.

(axTopBI, BIUSIONIME HA CMEIICHHE
XHMHYECKOTO PABHOBECHS.

HOlel{am B0O3MOIMNCHOCb
Haydumuvcs.: IPOTHO3UPOBATH

BBISBIAIOT IPUYHHEL U CIIEICTBHUS
sBieHUH. CTPOSIT JOru4yecKue
pacCyKIcHUsl, yCTaHABIUBAIOT
MPUYUHHO — CJIEJICTBEHHBIE CBS3U

HOBBIM OOII[MM
criocobam
peleHus 3a1a4




3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakiuy OT IJIOUAan
COIPHKOCHOBEHUS PEarupyrommx
BEIIECTB («KHUIISILIUN CIIOM»).
3aBHCHMOCTH CKOPOCTH XHMHUYIECKOMH
peaxnuu ot

TEMIIepaTyphbl pearupyromnx
BEIICCTB.

Jla6. OnbIThI:

4. 3aBUCUMOCTD CKOPOCTH
XUMHUYECKOU peakIuu OT

TPUPOBI PEarupyIOIIUX BEIIECTB Ha
pUMepe B3aUMOJCHCTBUH KHUCIIOT C
MeTajlaMu. 5. 3aBUCHUMOCTh
CKOPOCTH XUMHUYCCKOW PEaKIUU OT
KOHIICHTPALIUHU PearupyroIInx
BEIICCTB Ha MpUMEpe
B3aUMOJEUCTBUS IIUHKA C COJISTHOM
KHUCJIOTON Pa3IMYHOW KOHLEHTPALIUH.
6. 3aBHCUMOCTH CKOPOCTH
XUMHYECKOH peakIiy OT TUIOIIAAN
COIIPUKOCHOBEHUS pearupyromumx
BEIIIECTB.

7.MonenupoBaHue «KHUIIALLETO CIOS.
8. 3aBUCHMOCTH CKOPOCTH
XUMHYECKON PEaKIul OT
TEMIIepPaTyphbl PCarupyrOIIUX BEIICCTB
Ha TIpUMEPE B3aNMOJCHCTBHS OKCHIA
menu( 1) ¢ pactBopom cepHOIt
KHCJIOTHI Pa3IMYHON TEMITEPaTypHI

pe3yJIbTaThl BO3IEUCTBUS
pa3IuyHbIX (PaKTOPOB HA M3MECHEHHE
CKOPOCTH XUMUYECKOH PeaKIuu;
MPOTHO3UPOBATh PE3YJIbTATHI
BO3JICHCTBUS pa3IMYHBIX ()aKTOPOB
Ha CMEIIEHUE XUMUYECKOTO
paBHOBeCHS

KoMMyHUKATHBHBIE:

Y4YuTHIBaIOT pa3Hble MHEHUS U
CTPEMSITCS K KOOPJIMHAIIUHU Pa3TUuYHBIX
MO3ULUHI B COTPYJHUYECTBE,
(hopMyIHPYIOT COOCTBEHHOEC MHCHHE U
MTO3UIIHIO

KaranmmsaTopsl

Karanuzaropsl u karanus.
WNHrnburopsl. AHTHOKCHIAHTEHIL.
JemoncTpanum:

I'oMOreHHbI U reTepOreHHbIH
katanu3bl. DepMEHTaTUBHBIN
karanu3. MTHrubupoBanue.
Jlab.onbITHI:

9. Paznoxenue

MIEPOKCUA BOJOPOJA C IOMOIIBIO

Hayuamcsa: ncnonp30BaTh pu
XapaKTepUCTUKE NPEBPALICHUN
BEIECTB OHATHUS «KaTaIU3aTOP»,
«MHTHOUTOD», AaHTHOKCHUIAHTHD»,
MIPOBOAUTH HECIOXKHbIE XUMUUECKUE
OIIBITHI U HAOJIOIEHUS 3a
H3MEHEHHUSIMHU CBONCTB CBOMCTB
BEILECTB B IpoIecce NMPEBpalleHUH,
cobmonats npaswuia Tb n OT.

PeryasituBHble:

YYUTHIBaIOT IPAaBUIIO B ITIAHWPOBAHIH
1 KOHTPOJIE Crioco0a pelieHus,
OCYIIECTBIISIOT MOLIArOBBIA KOHTPOJIb

Ilo3naBaTeJjibHbBIE:

CaMOCTOSITENFHO CO3IAI0T AITOPUTM
JIEATETBHOCTHT TIPU PEIICHUH MTPOOIeM
Pa3IMYHOrO Xapakrepa

YcBoeHme
MIPaBuUIl
WH/IMBU]yalIbHO
TOHu
6e30I1acHOro
IIOBCACHU S
BUC,
YTOKAFOIIHX
SKA3HU U




okcuja Maprauia (IV) u karanassl. Tonyuam eosmodcnocms KomMMmyHukaTHBHBIE: 3/10pPOBBIO
10. OOHapy>KeHHEe KaTajia3kl B Hayuumuvcsi: TPAMOTHO 00paIaThCs JloroBapuBaroTCsi 0 COBMECTHOI moaei
HEKOTOPBIX IHIICBBIX MPOIYKTAX. C BEIICCTBAMH B IOBCEIHEBHON JIESTEIBHOCTH, TIPUXOAT K 00IIEeMy
11. MarubupoBanue B3aUMOJICHCTBUS | JKU3HU PELIEHUI0, B TOM YUCIE U
KHCJIOT C METaJUIAMHU YPOTPOTIMHOM CTOJKHOBEHHUIO HHTCPECOB
9. | O6o061IEHNE U Hayuamcsa: 0600maTh 3HaHUS U PeryasTuBHbIE:
cHCTeMAaTH3aIUs TPECTABIIATE HX CXEM, Tadm, BHvocaT HEO0XOIUMBIC KOPPEKTUBHI B
. TIpe3CHTAIHIA JISHCTBUE TIOCIIE €TO 3aBEepIICHUS Ha
3HAHUU I10 TEMEC
OCHOBE €r0 U y4JeTa Xapakrepa
«Bsezerne» ClIeTTaHHBIX OIIHMGOK
Ilo3naBaTenbHbIe:
CtposT peueBoe BbICKa3bIBaHUE B
YCTHO U TMCbMEHHOH (opme
KoMMykaTHBHBIE: KOHTPOJIHUPYIOT
JICHCTBUS TapTHEpa
10. | KouTpoabHas KoHTpons npenMeTHBIX U Hayuamcs: npuMeHATh TIONy4YeHHBIC | PeryJsiTHBHBIE: OCYIIECTBISIOT Bripaxarot
paGoraNel METaNpeIMETHRIX YUYCOHBIX IEHCTBUN | 3HAHWSA U c(DOPMUPOBAHHBIC YMECHHUS | TIOIIATOBBIA M MUTOTOBEIA KOHTPOJb IO | aJIcKBaTHOE
mo TeMe « Benenue. JUTS pelIeHUs y4eOHBIX 3a1a9 pe3ynbTary ITOHUMAHKE
1o TeMe OO0mmas XxapaKTepUCTHKA XUMHYCCKIX IMo3HaBaTenbHbBIE: MIPUYHUH ycIiexa
«BsezerHne» 5J€MEHTOB ¥ XUMUYECKUX PEaKIMii. CTPOST pEUEBOE BHICKA3bIBAHHE B U Heycnexa
[epronnueckuii 3aK0H U YCTHOH U THCEMEHHOH popme yae0HOI
[lepuonngeckas KomMyKkaTHBHBIE: YUUTHIBAIOT TS TeTHPHOCTH
CHCTEMa XUMHYECKUX HIIEMEHTOB pa3HbIe MHEHUS U CTPEMSATHCA K
. 1. Menneneena» KOOpJAUHALUY Pa3INYHbIX NO3ULUI B
COTPKYAHUYECTBE
Tema 1. MeTawibi(184.)
11. | TTomoxeHnue IlonoxxeHue MeTaIOB B Hayuamcs: xapakrepu3oBaTb PeryasituBHble: Onpenensior
37eMEHTOB-METAIIOB Ilepuoguueckoil cucreme METAJIIIBI 110 UX TOJIOKEHUIO B [TpuHUMAIOT U COXPaHSIOT yueOHYIO CBOIO JINYHYIO
I o XUMHUYECKHUX DJIEMECHTOB TICXD JI..Menneneena, 3aj7ia4y, IUIaHUPYIOT CBOU IEUCTBUS B MO3ULUIO,
B LiepnoauHcckon M. . MenneneeBa. Metanueckas ONUCBIBATh CTPOCHUE COOTBETCTBUH C ITOCTABJICHHOM 3a/jayeil 1 | aJIeKBaTHYIO
CHCTEME KPHUCTAIIMYECKAs PENIeTKa U (usMUecKHe CBOHCTBA METAILIOB, | YCIOBUAMU €€ peaau3alyii nudpepeHnupo
. . MenneneeBa u MeTaJUTHYeCcKast XUMUIECKast CBA3b. 0OBSICHATH 3aBUCHUMOCTE CBOWCTB | Ilo3HAaBaTeJbHBIE: BaHHYIO
0COOEHHOCTH Oo6mme (huznyeckne CBOMCTBA METAJUIOB OT KX ITOJIOKEHUS Hcnonp3yroT 3HAKOBO — CUMBOJIHYCCKHE CaMOOIICHKY
CTPOCHHS HX METaJIJIOB. 3 TICXD I.1M.Menneneena; CpeacTBa CBOHUX YCIIEXOB
Cru1aBhl, X CBOWCTBA M 3HAYUCHUE. Tonyyam eozmodicnocmo KommykaTtuBHbIe: B yuebe

aToMOB. Ousnueckue
CBOMCTBAa METAJUIOB.
CntaBel

JdemoncTpauum:
OO0pa3sipl CIUIaBOB

Hay4umbsCcs: TIPOrHO3UPOBATH
CBOICTBa HEU3YUEHHBIX
3JIEMEHTOB M UX COCTUHEHUH Ha
OCHOBE 3HAaHUH O
NePUOTUIECKOM 3aKOHE.

ApPryMEeHTHPYIOT CBOIO MO3HIHIO U

KOOPJMHUPYIOT €€ C MO3UIIH ITAPTHEPOB B
COTPYIHUYECTBE




12.

XUMHYECKUE
CBOMCTBa METAJIOB

XUMHUUECKHE CBOMCTBA METAJIJIOB KaK
BOCCTAHOBHUTEJICH, a TAK)KE B CBETE UX
TIOJIOKEHHUSI B DJIEKTPOXUMHUECKOM
pALy HampsLDKEHUHA METalyIoB.
Jdemoncrpauun: Bzaumonelicteue
METAJIJIOB C HEMETAJIAMH.

JIa6. onbITel: 12.B3anmoneticteue
PpacTBOPOB KUCHOT U COJIEH €
MeTallJIaMu

Hayuamcs: onuceiBaTh CBOHCTBA
BEIIECTB HAa OCHOBE HAOJIIOIEHUIHA
3a UX NpPEeBpallICHUIMH,
JIEMOHCTPUPYEMBIMU YUUTEIIEM,
HCCIIEIOBATh CBOMCTBA BEIICCTB
B XOJI€ BBHIIIOJIHEHUS
71a00paTOPHOTO OIIBITA, IETaTh
BEBIBOJIBI O 3aKOHOMEPHOCTSIX
CBOWCTB METAJIOB B IEpHOJAX 1
rpymmax.

Tlonyuam 603moocHocms
HAYUUmMuvCs: IPOTHO3UPOBATH
XUMHUYECKHUE CBOMCTBA
HEU3YYEHHBIX PJIEMEHTOB U UX
COEeIUHEHNH Ha OCHOBE 3HAHHUM O
MEPUOIUYECKOM 3aKOHE.

PeryasiTuBHbIe:

IMocTraHOBKa y4eOHOI 3ajaUu HA OCHOBE
COOTHECEHUS TOr'0, YTO U3BECTHO U
YCBOEHO , M TOTO, YTO €lIe HEU3BECTHO
ITo3naBaTeanHbIE:

BriaBrmkeHue rumnores, uX 000CHOBaHME,
JI0Ka3aTeIbCTBO

KommykaTuBHbIE:

Y4aBcTBYIOT B KOJUIGKTUBHOM
o0cyXIeHnn npooem, TIPOSIBIISTIOT
AKTHUBHOCTbH BO B3aHMO}IeﬁCTBHH JIIsL
peuicHusA KOMMYHUKAaTUBHBIX )44
MO3HABATENILHBIX 32144

DopMuUpyrOT
yMEHHS
HCIIOJIb30BATh
3HaHHA B OBITY

13. | Mertamibl B Ipupo/Ie. Mertamiet B mpupozae. Oomiue Hayuamcsa: cocraBnarb PeryasituBubie: T'opaocts 3a
O6ume CIIOCOOBI MX TIOJTyYEHUSI. YPaBHEHUS PEAKIH , JIeKAMNX B | YUUTHIBAIOT NPABHUJIO B INTAHMPOBAHUU H POCCHICKYIO
6 JIa6. onbITHI: OCHOBE TTOJIyYE€HHsI METAJIJIOB. KOHTpOJIE Crloco0a efcTBUs HayKy
CHOCOOBI X 13. O3HakomiteHue ¢ pynamu xene3a | Iloayuam 603modcHocmb Ilo3naBartenbHbIe:
HNOTy4CHUA 14. Oxpalupanyue NIaMeHM CONAMU | HAYYUMbCA: IPUBOIUTD Hcnonb3yroT moucK HeoOX0aMMo
IIETOYHBIX METAIIIIOB MIPUMEPBl ypaBHEHHUH peaKini, uH(pOpMaLUH IS BBITIOIHEHUS yIeOHBIX
JIe)KAIUX B OCHOBE 3a/laHMH C MCIIOIB30BAHNEM YIEOHOM
HPOMBIIIICHHBIX CIIOCOOOB JUTEPATYPBI
TIOJTIyYEeHHs YyTyHA U CTaIIH. KommykaTuBHbIE:
VYUUTBHIBIOT pa3Hble MHEHUS U CTPEMSTHCS
K KOOPAMHAIIMY Pa3INuHbIX TIO3UIHUH B
COTPYIHHYECTBE
14. | Pemienue pacyeTHBIX PacuerHsble 3a/1a4u 110 ypaBHEHUAM Hayuamcs: pemartb pacueTHbIC PeryasiTuBHbIE: OgnasieHne
37124 ¢ MOHATHEM XMMHYECKHUX PEAKLUH, IPOTEKAIOMNX | 3a/a4H I10 YpaBHEHHAM OuveHI/IBa}OT TPaBHJILHOCTD BBITOMHEHHA HaBBIKAMH JUIL
) C yJacTHeM METAJJIOB M X XMMHYECKHUX PEAKIUH, JICWCTBHS HAa YPOBHE a/ICKBaTHON MIPaKTHYECKOH
Maccosas 0onA COEIMHEHUH MIPOTEKAIOIINX C yJaCTHEM PETPOCTICKUBHON OLICHKH JeATEIBHOCTH
661X00a NPoOyKma METAIUIOB M UX COCTUHCHUI. Io3HaBaTeabHbBIC:
Honyyam eo3modcHocme Bri6uparot Hanbonee 3¢ hekTuBHBIE
HayyumuCcs: peuarhb CIOCOOBI pelIeHHs 33134, KOHTPOJIUPYIOT
OJIMMITHAJTHbIC 33/1a4H. Y OIICHUBAIOT MPOIECCHH PE3yIbTaT
JIeSITeIbHOCTH
KommykaTnBHbIE:
KoHTpoNMpYIOT JIeicTBHS apTHEPA
15. | [lonsitue o Koppo3uu Koppo3ust MeTaioB u Criocoobl Hayuamcsa: ucnonp3oBath nNpH PerysasiTuBHbIE: Ymenue




METALIOB 00pBOBI ¢ Hei XapaKTEepHUCTHKE METAJITIOB U UX PaznuyatoT cnocob u pe3ynbTar JAeHCTBUS | UHTErpUpOBaTh
coeuHeHu nouatus «koppos3us | Ilo3HaBaTeJbHbIE: MIOJTyYCHHBIE
METaJLIIOBY, «XUMUYECKas Brnaneror o0myM npueMoM pereHus 3HAHUA B
KOPpO3HsD», 3ajgau MIPAKTHUYECKUX
«3JEKTPOXHUMHYECKAS KommykaTuBHbIe: YCIOBHAX
KOPpO3UsD», HAXOJHUTh CIIOCOOBI JloroBapuBaroTcst 0 COBMECTHOM
3aIIUTHl METAJUIOB OT KOPPO3HH. | IESATEIBHOCTM, IIPUXOIAT K 00IIEMy
Tonyuam 8osmooicHocme pELICHUIO
Hayyumscs | MPUMEHATH 3HAHUSA
0 KOPPO3HHU B KH3HU.
16. | IllenmoyHbIe METAILIBI: OO6mmas xapakTeprUCTHKA METOIHBIX Hayuamyvca: naBath PeryasitTuBHble: PazButne
obmias MeTaJlJI0B. MeTaibl B IPUPOAE. XapaKTEPUCTHUKY HIETOYHBIM [InanupyroT cBOU AEHCTBUS B CBSI3U C OCO3HAHHOTO,
OO1mue crnoco0bl UX MONTYUYSHHUSI. MeTajulaM I10 UX MOJDKEHUIO B MOCTaBJIEHHOH 3a1a4el U yCIOBHSIMHU ee YBaKUTEIHEHOTO
XapaKkTepuCTHKa C . TICXD JI.M.Menneneepa CIICHUS u
TPOEHHE aTOMOB i , p
[IlenouHble MeTAIIBI — MPOCTHIE HCCIIeIOBaTh CBOMCTBa ITo3naBaTenbHbIC: JoOpoXKenaTensb
BelIeCTBa LIEIOYHBIX METAJUIOB — KaK CraBsit 1 GOpMYIUPYIOT LEH U HOTO
MIPOCTBIX BEILECTB. po0JIeMbI ypoKa OTHOIIECHHUS K
THonyuam 8osmodicHocme KommykaTnBHbIE: JIpyromMy
HAy4umsCs: TpaMOTHO AJIEKBAaTHO HCTIOJIB3YIOT PEUEBBIC yenoBeky. Ero
oOpamiaTbcs ¢ BemecTBaMH B cpenctea st 3pPpeKTUBHOTO pemeHns MHEHHIO,
TIOBCETHEBHOM JKN3HHU. KOMMYHHUKAaTHBHBIX 33/1a4 CIIOCOOHOCTH
BECTHU JHAJIOT C
JpYTUMHA
JIFOAbMU
17. | Coenunenus Baxnelimue coefMHeHUs WENOUHbIX | Hayuamcsa: XapakTepu3oBaTh PeryasituBHbIe:

IICJI0OYHBIX MCTAIJIOB

METAJIJIOB — OKCHUJBL, TUIPOKCUIBI U
COJIH (XJIOPHIBI, KapOOHATEHI,
CyJb(aThl, HUTPATHI), UX CBOWCTBA U
MPUMEHEHHE B HAPOJJHOM XO3SIHUCTBE.
Kanuitaeie ynoOpenus.
JdemoncTpauum:

OO0pa31bl MEeTOYHBIX ’
IIEJIOYHO3EMEIBHBIX METAJIIOB.
B3aumonelicTBue HaTpus, JINTUS C
BOJI0M. B3aumoseiicTBue HaTpus ¢
KHCIIOPOJIOM

(bu3nueckre ¥ XUMHUYECKHUE
CBOWCTBA OKCU/IOB U
THIPOKCUIOB IIEJIOYHBIX
METaJlIOB, COCTABIIATh
XHUMHYECKHE YPaBHEHUS,
XapaKTepu3yIoIue CBOMCTBA
IIETOYHBIX METAJIOB, PEIIATH
«UETIOYKM TPEBPAICHUI.
Honyuam 603modsicHoCmb
Hay4umscs: COCTABISThH
«LIETIOYKU» NIPEBPALLEHUM.

YYuTHIBaIOT MPABWIO B TNIAHUPOBAHUU U
KOHTpOJIE CIIOC00a pelIeHHs
Ilo3naBaTenbHbIe:

Hcnonp3yroT NOMCK HEOOXOTUMOT
WH(POPMAIIUH TSI BEITIOTHECHUS YIeOHBIX
3aJJaHul C UCTIOIh30BaHUEM YICOHOM
JUTPATYPEI

KommykatusHbIe:

YYuUTHIBAaIOT pa3Hble MHEHHUS U CTPEMSTCS
K KOOPAWHAINH PA3TUIHBIX TO3UIIH B
COTPYAHHUYECTBE




18. | lllemoyHO3eMENbHEIC OO1mas xapakTepuCTHKa 3JIEMEHTOB Hayuamvca: naBath PeryasituBHbIE: Pa3Butne
METaJIbL: 00MIas IJIaBHOU noArpynnst II rpynmst. XapaKTEPUCTUKY IInanupyroT cBOU ACHCTBUS B CBSI3U C OCO3HAHHOTO,
CrtpoeHue aTOMOB. LIeJI0YHO3EMENBHBIM MeTajlIaM MOCTaBJIEHHOM 3a1a4ell U yCIOBUSIMHU €€ YBa)KUTEIBHOTO
XapaKTepucTiKa [lenouno3emenbHbIE o ux noyxexuto B IICXD pelieHus u
MeETaJlIbl — IPOCTHIE BEIIECTBA. J.M . Menpaeneesa, IloznaBaTteabHbIC: Jo0poXKenaTens
XapaKTepu30BaTh COCTaB aTOMOB, | CTaBAT U GOPMYIHPYIOT LETH U HOTO
HCCIIE0BaTh CBOICTBA poOJIeMBI ypoKa OTHOILLIEHHS K
LIEJIOYHBIX METAIUIOB — KaK KommykaTuBHbIe: Jpyromy
IIPOCTBIX BEILECTB. AZIEKBAaTHO HCTIOJIB3YIOT PEUEBBIC 4enoBeky. Ero
THonyuam eosmodrcnocms cpeacTBa A 3GGEKTUBHOTO PELICHUS MHEHHIO,
Hay4umucs: TPAMOTHO KOMMYHHUKAaTHBHBIX 33124 CIOCOOHOCTH
oOpamrarbes ¢ BEIECTBAMHU B BECTH JHAJIOT C
IIOBCEIHEBHOU JKU3HU JpyruMu
19. | Coenunenus Baxnelimue coenuHeHuUs Hayuamcs: xapakrepusoBaTb PeryasituBHbIe: JIFOAbMH
IETOYHO3EMETBHBIX LIeJT0YHO3EMENbHBIX (du3nuecKkre 1 XUMHUYECKHUE VY4UTBIBAIOT MPaBUWIIO B IUIAHUPOBAHUU U
METaJlIIOB — OKCHUJIbIL, THAPOKCHIBI U | CBOMCTBA OKCHJIOB U KOHTpOJIE CIIOC00a pelIeHH s
MCTaIlIoB COJIH (XJIOpPHIBI, KapOOHATHI, THUIPOKCUIOB IloznaBaTtenbHbIC:
HUTpaTHl, cyibdaTsl, pocharsl), UX | IIEIOYHO3EMENHHBIX METAIIOB, Hcnone3yroT morck HeoOX0anMOoH
CBOWCTBA M MPUMEHEHUE B HAPOAHOM | COCTaBISITh XHMUYECKUE nH(pOpManUK IS BBITOJIHEHUS yIeOHBIX
XO3SMCTBE. YPaBHEHMSI, XapaKTEPU3YIOLIHE 3aJaHui ¢ UCHOIb30BaHNEM YUCOHOM
JemoncTpanuu: CBOWCTBA LIEJIOYHBIX METAIIOB, | JINTPATyphl
BsaumopeiicTBue KaabIus ¢ BOJOM. pelarh «UemouKm» KommykatuBHbIe:
BzaumonelicTBue Marausi ¢ TpeBpaIleHnui. YUuTHIBaIOT pa3Hble MHEHUS U CTPEMSITCS
KHCIIOPOJIOM. Tonyuam eosmodcnocms K KOOPAWHAINK PA3TUYHBIX TO3UIIH B
Jla6. onbITHI: Hay4umvcs: COCTaBIATH COTpYAHUYECTBE
15. BzaumogencTBre KaabIUs C «UETOYKN» IPEBPALLEHUI
Bojoi. 16. [lonyyenue ruapoxrcuaa
KaJIbIMs U UCCIEJOBAHUE €T0
CBOWCTB
20. | ATIOMHUHHUN — Crpoenne aTroma, puznueckue u Hayuamuca: naBatb PeryasTuBHbIC: DopMUPYIOT
TIePEXOIHBII XHUMHYECKHE CBOWCTBA AIIOMUHHUA KaK | XapaKTepUCTUKY amoMuHus mo | [Imanupyror cBoH Z[efl(jTBHS[ c HHTEpEC K
MIPOCTOrO BEIECTBA ero nopkeruto B [ICXD MOCTaBJICHHOM 3a1a4el U YCIOBUSIMH €€ KOHKPETHOMY
aneMenT. Pusnueckue
JA.M.Menneneesa, peLIeHts, OLICHUBAIOT IPAaBUIBLHOCTh XUMHUYECKOMY
U XUMHYIECKHUC XapaKTEepH30BaTh COCTAB ATOMA, | BBINOJHEHHMS JCHCTBHS 3JIEMEHTY

CBOICTBa aTIOMUHUSL.
[Tonyuenue u
MIpUMEHEHUE
AITIOMUHUS

XapakTepu30BaTh HU3NICCKHUE U
XUMHUYECKUE CBOMCTBA
ATFOMUHUS, OOBSICHATD
3aBUCHUMOCTb CBOMCTB aTIOMUHUS
ot ero noyioxkeHus B [ICXD

ITo3naBaTenbHbIE:

CaMOCTOSITEIBHO BBIIEIIIOT U
(hopMyYITHPYIOT TO3HABATEIILHYIO 11EJTh,
HCTIONB3YIOT OOIIUE MPUEMBI PCIICHHS
3a7a4




J .M. MennaeneeBa, 00BACHATD
MPUYUHBI XUMHYECKON
WHEPTHOCTH AJTFOMHHUSI.
Tonyyam eozmodicnocmo
Hayuumuscs: TPAMOTHO
o0palaThcs ¢ BEIECTBAMH B
[TOBCETHEBHOM JKU3HU

KommykaTuBHbIe:

JlomyckaioT BO3BMOXKHOCTh Pa3InYHBIX
TOYEK 3PEHHUS, B TOM YHCIIEC HE
COBITIAJAOIIMX C UX cOOCTBeHHOM. U
OpPUEHTHUPYIOTCS Ha MO3ULIMIO TAapTHEPa B
OOILIEHNH M B3aUMOJICHCTBHH

21. | Coenuuenus CoenuHeHNs aTFOMUHUS — Hayuamca: xapakTepu3oBaTrhb PeryasTuBHbIC: DopMHUPYIOT
ATFOMHHIS — OKCHUJ ¥ THAPOKCH, NX aM(OTEPHBIA | (Pu3nIecKrue 1 XUMHUYECKHE YYUTBHIBAIOT NIPAaBUIIO B IIIAHUPOBAHUH U yMEHHE
xapakrep. Baxkneiimue comu CBOMCTBa OKCHJIA U TUAPOKCHIA | KOHTPOJIE CIIOCO0a PELICHUS HMHTETPUPOBATh
OKCHJT U THIPOKCH/I, .
. AIFOMUHUSL. AJIFOMUHUS, COCTaBIATh IToznaBartenbHbIC: TIOJTyYEHHBIE
X aM(pOTepHbIit TTpUMeHEHKE ATIOMMHUS U ETO XUMHYECKUE yPABHEHHUS, Hcronb3yroT MOMCK He0OX0AMMO 3HaHHsA B
XapakTep. COCIUHEHU. XapaKTepU3YIOLIUE CBONCTBA nH(pOopManUK JJIs BBITTIOJIHEHUS yueOHBIX MPKTUYCCKYIO
JIa0. onbITHI: aIIIOMUHUS, PEIIaTh «LEMNOYKW» | 3aJaHuil ¢ UCIIOIb30BaHHEM y4eOHOU SKU3HD
17.IlonyueHnue MpeBpaIeHHH. JIUTPATypPbI
TUAPOKCUJA aTIOMUHUA U Tonyuam eozmooicnocmeo KommykaTuBHBbIe:
HCCIIEIOBaHHE HAy4umuvcs: COCTaBIATH KonTponupyroT neiictBue napraepa
€ro CBOICTB. «ILEMOYKM MPEeBpalleHUH
22. HpaKTquCKaﬂ OcyIecTBiIeHUE HEMOYKH Hayuamcs: obpamatbest ¢ PeryasituBHbIe: PazButne
paora Nel XUMHUYECKUX nabopaTopHbIM 00opynoBaHreM | OCyLIECTBISIIOT MOLUIATOBBIA KOHTPOJb M0 | KOMMYHHKAaTUB
Ocymectaierue MIpeBpalleHuH W HarpeBaTebHBIMU IPHOOPaMH | pe3ysbTaTy HOT'O
B COOTBETCTBUU C IIPaBUIAMHU KOMIIOHEHTa B
OETIOYKHA XUMHYICCKUX TEXHUKH 0€30IIaCHOCTH, IMo3naBaTeabHbIE: OOILCHNH U
MpEeBpALLCHU I OTKCBIBATh XUMHUECKUI Brnaneror o0myM npueMoM pereHus COTPYIHUYECTBE
SKCHEPUMEHT C IOMOULIBIO A3bIKA | 3ajad co
XUMHH, J1€1aTh BBIBOJIBI IO KommykaTtuBHbIe: CBEPCTHUKAMHU U
pe3yJbTaTaM dKCIIEPUMEHTA. YYUTBIBAIOT pa3HbIE MHEHHA U CTPEMATCS | YUHUTEIAMU
Tonyyam eosmodrcnocmeo K KOOPJAMHAIIMH PA3IUYHBIX ITO3ULUN B
Hay4umvcs: 0CO3HABATh COTPYIHUYECTBE
HEOOXOAUMOCTH COOJIIONCHUS
npaBuwilh u OT ans coxpaneHus
310POBbsl OKPYKAIOLIUX.
23. | JKee3o — 3eMEeHT Pacnonoxenue xenesa B IICXD1.1. Hayuamvca: naBatb PeryasituBHbIe: DopMuUpyroT
VIIIrpymms: Menneneesa u CTpOCHHE €r0 aroma. XapaKTepUCTUKY kene3a 1o ero | Ilmanupyror CBOH }IeﬁSTBHH c HHTEpEC K
6 . ®uzryecKre 1 XUMHYECKHE CBOHCTBA nomxeruto B [ICX0D IIOCTaBJICHHOU 3aJ1a4€y U YCIOBHUIMHU €€ KOHKPETHOMY
HobouHO KCIIE3a — HPOCTOr0 BEIECTBA A Menpneneesa, pelIeHus, OLEHUBAIOT IIPaBUIBLHOCTh XUMHAYECKOMY
HNOArpYIIIBI. XapaKTepU30BaTh COCTAB aTOMa, | BBINOIHEHUS JeHCTBUS 3JIEMEHTY

duznueckue u
XUMHUYECKHE

XapaKTepu30BaTh HU3NICCKHUE U
XHMHYECKHE CBOMCTBA JKene3a,

ITo3naBaTeanbHbIE:
CaMOCTOSITENBHO BBIAEIAIOT U




CBOMCTBA JKeJie3a.
Haxoxnenue B
MIPUPOJE.

O6T))ICH$ITIJ 3aBUCUMOCTH CBOf/iCTB
JKeJIe3a OT €ro MOJIOKEHUS B
I[ICX3 .U .Menneneesa,
HCCIIEI0OBAThL CBOMCTBA JKele3a B
XOJI€ BBIMOJIHCHUS
1ab0paTOPHOTO OIIBITA,
OITMCBIBATh XUMHYECKHUI
SKCIIEPUMEHT.

Honyyam eo3modcHocme
Hay4umuvcs: TPaMOTHO
00paraTbcs ¢ BEIICCTBAMH B
MOBCETHEBHOM JKU3HHU

(hopMyYTHPYIOT TO3HABATEIILHYIO 11EJTh,
HCTIONB3YIOT OOIIUE MPUEMbI PEIICHHS
3aa4

KommykaTuBHbIe:

JomyckaioT BO3BMOXHOCTb Pa3InYHBIX
TOYEK 3PCHUS, B TOM YHCIC HE
COBITAJAOIINAX C UX coOcTBEHHON. U
OPUEHTHPYIOTCS Ha TIO3UITHIO TAPTHEPA B
O0IIIEHNY | B3aMMOIEHCTBHH

24. | CoenuHeHus xKejesa I'enernueckue psaasl Fe*'u Fe* Hayuamcs: xapakrepu3oBaTb PeryasituBHbIE: PasButue
+2’+3 ux Baxneiimue comu xenes3a. 3HaucHHIe (1)I/I3I/IHCCKPI€ U XHUMHYCCKUC YYuTHIBalOT IMMpaBUJIO B INIaHUPOBAHUU U OCO3HAaHHOI'0,
xKenesa CBOWCTBA OKCU/IOB U KOHTpOJIE CIIOCO0a pelIeHH s YBa)KUTEIBLHOTO
Ka4CeCTBCHHOC U €r0 COeTUHEHUN ISl IPUPOBI U THIPOKCUOB JKeTe3a, Ilo3naBaTteabHbIC: u
OIIpENCJICHUE. HapOJHOI0 X035 CTBA. COCTaBJIATH XUMHUUECKHUE Hcnonb3yroT HOMCK HEOOXOAMMOM J0OpOKeIaTeND
I'enernueckue psabl JeMoHcTpanum. YpaBHEHHUSI, XapaKTePU3YIOIIIC WH(POPMALIUH TSI BEITIOTHEHUS YIeOHBIX HOTO
Fe 2 u Fe 5. B3aumonelicTBue METAIIIOB € CBOICTBa COEAMHEHUH XKele3a, 3aJJaHU C UCTIOTH30BAHNEM YICOHOMH OTHOIIEHHUS K
HeMetaiamu. [lonydyenue MIPOBOJUTH KaUECTBEHHBIE JIUTPATYPbI JIpyromy
runpokcuaos xenesa (1) u (110). peaxIyy, TOATBEePKIAIOIINE KommykaTtuBHbIe: yenoBeky. Ero
Jlab. onbITHI: HaJM4ue B BOJHBIX pacTBOpax YuuTBIBaIOT pa3Hble MHEHUS U CTPEMSATCS | MHEHUIO,
18. B3aumopeiicTBue xenes3a ¢ KaTHOHOB JKeJie3a, peniaTh K KOOpJMHAIIMU PA3IMYHBIX MMO3UILINI B CIOCOOHOCTH
COJISIHOM KMCJIOTOH. «LETI0YKWY [TPEBPALLEHUM. COTPYZIHUYECTBE BECTH IUAJIOT C
19. Ilonyuenue ruipokcuioB xxene3a | Ilonyuam eosmodcnocms JIpyTUMHU
(IT) u (I11) m M3y4yeHue ux CBOMCTB. Hay4umuvcs: COCTaBIATh JII0bMU
«ILEMOYKM MPEeBpalleHHH,
COCTaBJIATh MOJIEKYJISIPHBIE U
MIOJIHBIE MOHHBIE YPAaBHEHHUS 1O
COKpAILLEHHBIM HOHHBIM
YPaBHEHUSIM
25. | IlpakTHYeckas Ilony4yenue u cBoiicTBa COETUHEHUI Hayuamca: obpamatscs ¢ PeryasituBHble: OBnascHue
padora Ne2 METaJIOB nabopaTopHbIM 000pynoBaHHeM | OCYIIECTBIIAIOT MOIIATOBEIN KOHTPOIH IT0 HaBBIKAMH A1
¥ HarpeBaTeIbHBIMU IPUOOpaMHU | pe3yiIbTaTy MPaKTUYECKOU
[Tonydyenue u
B COOTBETCTBUU C NPAaBUIIAMHU JIeATENBHOCTH

CBOMCTBA COEIUHEHUN
METaJIOB

TEXHHUKH 0€30TIaCHOCTH,
ONHKCHIBATHL XUMHUYECKUN
SKCIIEPUMEHT C TOMOIUIBIO SI3bIKA
XHUMHH, JIe]aTh BEIBOBI 11O
pe3yabTaTaM SKCIIEPUMEHTA.

Ilo3naBartenbHbIC:

CtposT peueBoe BbICKa3bIBaHUE B YCTHON
U IUCbMEHHOH (popme
KommykaTuBHbIe:

YYHUTHIBAIOT Pa3HBIC MHEHHS U CTPEMSITCS




Ionyuam 6o3mooicHocmo K KOOpMHAIIMY Pa3JINuHbIX TIO3UIIUH B
HAy4umscs: 0CO3HABATh COTPYIHUYECTBE

HEOOXOAUMOCTH COOJIIO/ICHHS

npaBun b u OT ans coxpaneHnus

3JI0POBBSI OKPY>KaFOIIHX.

26. | IIpakTHueckas Pemenne skcnepuMeHTaNBHBIX Hayuamcsa: obpamarscs ¢ PerysasiTuBHbIe: Ognasenue
paGora Ne3 3aj1a1 Ha Pacro3HABAHNE U nabopaTopHEIM 000pynoBaHHEM | OCYIIECTBIISIOT MOIIATOBEIN KOHTPOIH 110 HaBbIKAMH UL
PewieHic MOJy4€HHE COSTUHEHHI METAIIIOB U HAarpeBaTelIbHBIMU PHOOPAMHU | pe3yJIbTaTy MPAKTHYECKOM

B COOTBETCTBHH C MPABUIIAMHU JIeSITEIbHOCTH
SKCICPUMCHTAIbHbIX TEXHHUKH OE30IIaCHOCTH, Io3HaBaTeJbHbIC:
3a/1a4 Ha OIUCHIBATH XUMUYECKHI [TpoBoasAT cpaBHEHUE U KITaCCH(UKAIINIO
pacrno3HaBaHue U DKCIEPUMEHT C TIOMOIIBIO S3bIKA | I10 3alaHHBIM KPUTEPUAM
0Ty 4eHHe XHMUH, JIeNaTh BBIBOJIBI TI0 KommykaTnBHbIE:

o €3yJIbTaTaM SKCIEPUMEHTA.
coeauen onam somowioons | acicramm s posmn
MCTa/LIoB HAay4umscs: 0CO3HaBATh
CUTyalusax

HEOOXOAMMOCTH COOJTIOICHHS

npaBun b u OT mis coxpaneHus

CBOETO 3/I0POBbSI U

OKPYXKAIOIIUX.

27. | O6o0LIEeHE 3HAHUI Hayuamca: o600mats 3Hanus u | PeryasiTuBHbIe: Bripaxxarot

0 TeMe «MeTalLIbDy MPEACTABISIT UX CXeM, Tabiul, | BHOCAT HEOOXOJMMbIE KOPPEKTUBBI B aJIeKBaTHO®

npe3eHTaImn JICCTBHE TIOCIIE ero 3aBepIICHHs Ha MMOHUMAaHUE

OCHOBE €T0 M y4eTa XapaKkTepa CIIeJIaHHBIX | MPUYMH ycrexa
OIIuOO0K U HeycIexa
Ilo3naBartenbHbIE: y4eOHo
CrposT peueBoe BHICKa3bIBAHUE B YCTHOW | AEATEIHHOCTH
Y IUCbMEHHOH (popme
KoMMykaTnBHBIE: KOHTPOJIMPYIOT
JICHCTBHS IapTHEpa

28. | KonrpoJbHasn KonTpoms npenMeTHBIX 1 Hayuamcsa: npuMeHTH PeryasTuBHbIe: [posBusroT
paGora N2 METanpeIMETHBIX yUeOHbIX ACHCTBUI | TMONyYCHHBIE 3HAHUS U OCyYIIECTBISIOT UTOTOBBIA U TTOMATOBBI | OTBETCTBEHHO-
110 Teme «MeTamibn o Teme «MeTamieD c(OpMHUPOBAHHBIC YMEHHS JIJIsI KOHTPOJIb 10 PE3YJIbTATY CTb 32

pelieHus yueOHbIX 3a/1a4 IMo3naBarenbHbIE: pe3yJbTaThI
CrposT peueBoe BHICKa3bIBAHUE B YCTHOU
Y TUChbMEHHOMU (hopme
KoMMykaTHBHBIE: KOHTPOJIHPYIOT
JICHCTBUS IIApTHEPA
Tema 3. Hemeranabi(284.)
29. | OO0was OO0mmas xapaKTepUCTHKA HEMETAJLIOB! | Hayuamcs: naBatp onpepenenus | PeryjisiTuBHbIe: dopmupoBaHue




XapaKTepUCTHKA
HEMETaJJIOB

noJyio>keHue B Ilepuonnueckoit
CHCTEME XUMHUECKUX DJIEMEHTOB

1. 1. MenneneeBa, 0COOEHHOCTH
CTPOEHUS aTOMOB,
JIEKTpooTpHIAaTENbHOCTH (D0) Kak
Mepa «HEMETAIUIMYHOCTIY, pag 0.
Kpucrammueckoe crpoenue
HEMETAJUIOB — MPOCTHIX

BelecTB. Ayorponus. Pusnueckue
CBOWCTBA HEMETAJLIOB.
OTHOCHUTEIBHOCTD OHATHH «METaI»
U «HEMEeTalD»

IIOHATUAM
«OIEKTPOOTPUIATENILHOCTHY «
AJUTOTPONHS XapaKTepU30BaTh
HEMETAJLIEI 110 UX IIOJIOKECHUIO B
TICXD I.M.Menneneena,
OIHCHIBATH CTPOCHHE
(usnveckne CBOHCTBa
HEMETAJIJIOB, OOBSICHITD
3aBUCHMOCTH CBOMCTB
HEMETAJJIOB OT MX IOJIOXKCHUS
TICXD
J.M.MeHnneneeBa;coCTaBIsATh
Ha3BaHHUS COCIUHCHUI
HEMETAJIIOB 10 (hopMyIie U
(hopMyI 10 HA3BaHUIO, HAYyJATCS
JlaBaTh OINpeAeIeHUs
«aJIIOTPOITUS, KAJLUTOTPOITHEIC
MOIU(UKAITII.

Honyyam eozmosicHocme
Hay4umucs: IpOTHO3UPOBATH
CBOICTBAa HEU3YUEHHBIX
3JIEMEHTOB U UX COCIMHCHHUI Ha
OCHOBE 3HAHUM O
MEPUOINUYESCKOM 3aKOHE

IInanupyroT cBOU ACHCTBUS B CBSI3U C
MOCTaBJIEHHOHN 3aa4uell U yCIOBUSIMU
ee peleHust
IloznaBaTtenbHbIC:
CrassT 1 GOpMYyIUPYIOT LEH U
po0JIeMBbl ypoKa
KommykatusHble:
AIEKBaTHO HCIIONIB3YIOT PEUEBBIE
cpencrsa s 3PpPEeKTHBHOTO
peleHns KOMMYHUKAaTHBHBIX 33134

TOTOBHOCTH U
CIOCOOHOCTH K
00yUYCHHIO U
CaMOpa3BUTHUIO U
camMo00pa30BaHUIO HA
OCHOBE MOTHBAIIMHU K
00yUYeHHIO U
MO3HAHUIO

30.

OO01Ire XUMHYECKHE
CBOMCTBaA
HEMETAJIJIOB.
Hemeranne: B
MIPUPOJIC U CIIOCOOBI
WX MOTYYCHHS

OO01Ke XMMHUYECKHE CBOMCTBA
HEMETAIIOB

Hayuamcs: xapaktepu3oBarb
CTPOCHHE HEMETAJUIOB, OOIIHE
XHMHYECKHE CBOMCTBA
HEMETAILJIOB, OMKMCHLIBAThL O0IIUE
XHMHYCCKHE CBOMCTBA
HEMETAJIJIOB C IIOMOIIBLIO SI3BIKa
XUMUH, COCTABIIATh YPAaBHEHUS
XUMHUYECKUX PEAKIIUIM,
XapaKTEPU3YIOLUINX XUMUUECKHE
CBOMCTBA HEMETAJIOB HX
COCIMHECHUM

Tlonyuam eo3moocnocmo
HAYuUmMuvCs: IPOTHO3UPOBATH
CBOICTBa HEU3YUYEHHBIX
2JIEMEHTOB M MX COCIVMHCHHH Ha
OCHOBE 3HAHUHU O

PeryasiTuBHbIe:

[MocraHoBKa yueOHOI 33729 Ha
OCHOBE COOTHECEHHUS TOr'0, UTO
M3BECTHO M YCBOCHO , U TOT0, YTO
ellle HCU3BECTHO
ITo3naBaTeanbHbIE:
Briasmkenue rumnores, ux
000CHOBaHHE, JOKA3aTEIHCTBO

KommykaTuBHbIE:

yanCTBy}OT B KOJITICKTUBHOM
00CYKICHUH MPOOJIEM, TTPOSBIISIOT
AKTHUBHOCTbH BO B3aHMOI{eﬁCTBHH JJIIsL
peLIeHUs] KOMMYHUKATUBHBIX U
MO3HABATEILHBIX 3a/1a4

PaszBuBaror
0CO3HAHHOE
OTHOILIEHHUE K CBOUM
COOCTBEHHBIM
MOCTYIKaM




NCPUOANICCKOM 3aKOHC

31. | Bo JOPOA ITonoxxenue Bomopo/ia B Hayuamcs: xapaktepu3zoBarb PeryasituBHbIC: DopmMupyoT
ITepuoguueckoii cucteme BOJIOPO/I TIO €T0 MOJIOKEHUIO B Pasznmuuatot cioco6 u pe3ynbraTt KOMMYHHUKATUBHBIH
XUMHUUYECKHUX DJIEMEHTOB TICXD JI...Menneneena, NeHCTBHS KOMIIOHEHT B
. N. Menaeneesa. CTpoeHue aroma XapaKTepu30BaTh CTPOEHUE ITo3naBaTeabHbIE: 0OIIEHNH 1
u Monekynbl. duznueckue u aToMa BOJOPOJAa, OOBACHATH €r0 | BiageroT oOmmM mpreMoM peIieHusT | COTPYAHUYIECTBE CO
XIMHYECKHE CBOWCTBA BOAOPO/IA, €TO | BO3MOJXKHBIC CTCIICHH OKUCIICHHS, | 3a1ad CBEPCTHUKAMH B
MONTyYeHHE U IPAMCHEHHE. XapaKTepru30BaTh KommykaTtuBHbIe: mporiecce
Jla6. onbITHI: (u3nIecKue M XUMHYECKIE JloroBapuBaroTCs O COBMECTHOI o0Opa3oBaTebHON
20. IToyaenue CBOWCTBA BOAOPOAa, OOBICHITH JIESITETFHOCTH 0] PyKOBOJACTBOM JIeSITeIbBHOCTH
U pacro3HaBaHHUe BOAOPOA 3aBHCHMOCTh CBOMCTB BOIOpO/ia | yUUTENSA

oT nmonoxxenus ero B [ICXD
J.M.MenneneeBa, onuchiBaTh
nabopaTopHbIe U
MPOMBINICHHBIC CIIOCOOBI
MOJIy4EeHHsI BOJOPOJIa .
Tonyuam eozmodicnocmeo
Hayuumuvcs: OOBICHATH
JIBOMCTBEHHOE IOJIO0KEHHE
Bozpopona B [ICXD
JA.M.MenneneeBa, rpaMOTHO
oOpalarbcs ¢ BEMeCTBaMHU B
TMOBCEAHEBHOM KU3HU

32. | Bona Ctpoenune monekynbl. Bomopoanas Hayuamcs : xapakTepru30BaTh PerynsiTuBHbIE: VIMEIOT 1IeJ0CTHOE

XUMHUYECKas CBI3b. DU3nyeckue
CBOMCTBa BOAbI. AHOMAJINK CBOMCTB
BoABL ['mapoduibHbIC U
rupodoOHbIe BeliecTsa.
XUMUUYeCKHEe CBOMCTBA BOJIBI.
KpyroBopot BobI B ipupoe.
Bonoouncrka. Asparyst BOJBL.
BrrroBeie hunbTpel. MuHEpaisHBIE
BOABI. JIMCTHIDIMPOBAaHHAS BOJIA, €€
MTONTyYeHHE U IPIMEHEHHE.

JIa0. onbITHI:

21. UccnemoBaHue MOBEPXHOCTHOTO
HATSKEHHS BOJIBI.

22. PacTBOpeHHe nepMaHraHara
Kallisg WIA MEIHOTO Kyropoca B
Boje. 23. ['unparauus

CTPOEHHE MOJIEKYJIbI BOIOPOAA,
(bu3nuecKre 1 XUMHYECKHE
CBOICTBA BOJIbI, OOBACHATH
AQHOMAJIMU BOJBI, CIIOCOOBI
OYHCTKH BOJIBI, IPUMEHSTH B
ObITY DMIIBTPHI JUT OYUCTKH
BOJIbI, IIPABUIILHO HUCIIOIB30BATh
MHHEPaJIbHYIO BOJY, BHIIIOJHAT
pacyeThl 0 ypaBHEHUSM
XUMHUYECKUX PEAKIIUM,
IIPOTEKAIOIINX C Y9aCTHEM BOJPBI.
Toxyuam 803mo#cHOCMY
Hayyumscs: 00bEKTUBHO
OILICHUBATh WH(GOPMAILIHIO O
BEIIECTBAaX U XMMHUYECKHX
poreccax, KpUTHIECKH

IInanupyroT cBOU AEHCTBUS B CBSI3U C
[IOCTABJICHHOM 3a/1a4€il U yCIIOBUSMU
ee peleHus

Ilo3naBaTenbHbIC:

CraBst 1 GOpMYJIUPYIOT LEIH U
po0JIeMBI ypoKa

KoMmykaTuBHbIe:

Kountponupytor aelictBus napraepa

MHPOBO33PEHHE,
COOTBETCTBYIOLIEE
COBPEMEHHOMY
YPOBHIO pa3BUTHUS
HayK{




00e3BOXKEHHOTO CyJbpaTa
menu (11). 24. U3rotoBnenne
THUIICOBOI'O OTIIeYaTKa. 25.
O3HaKOMJICHHE C KOJIICKITUCH
OBITOBBIX (HUIBTPOB.

26. O3HaKOMIJIEHHE C COCTAaBOM
MHHEPATLHOH BOJIBI

OTHOCHTBCSI K TICEBJIOHAYYHOMN
nHpOpMaIHH,
HeJ00pPOCOBECTHOH peKIame

33. | Tamorensl: oOmas OO0mras xapaKTepUCTHKA TaIOTCHOB! Hayuamcsa: xapaktepu30BaTh PeryasTuBHbIe: [posBsroT
XapaKTePHCTHKA CTPOCHHE aTOMOB; IIPOCTHIC BEIIECTBA | CTPOCHHE MOJEKYI FaJIOTeHOB, [Inaaupyror CBOM JICHCTBHS B CBA3H © | DKOJNOTHYECKOe
Y OCHOBHBIEC COCMHEHUS TaJIOTE€HOB, OTICHIBATH (PH3UUECKUE U MIOCTaBJICHHON 3aa4eil U YCIOBUSMH | CO3HAHHE
ux cBoictBa. Kparkue cBenenus o XUMHUYECKHE CBOMCTBA €e pelIeHus
xJope, Opome, ¢rope u Hone. raJloTeHOB Ha OCHOBE ITo3naBaTeabHbIe:
IIpumeHeHue TaIOT€HOB U HAOJTFOICHUIT 33 UX CraBsat 1 GOPMYTUPYIOT IEITH U
HUX COEIMHEHUH B HAPOJIHOM IIPEBPAILCHUSIMHU BO BpEMs poOJIeMBI YpOKa
XO03sICTBE. JICMOHCTPAIIMOHHBIX OIBITOB, KommykaTuBHbIE:
Jdemoncrpauum: OOBSICHATH 3aBUCHMOCTH CBOWCTB | AJIGKBATHO UCIIONB3YIOT PEYCBEIC
OO0pas1bl TaoreHoB — TaJIOT€HOB UX OT MOJIOKEHHSI B cpencrea s 3pexTuBHOrO
MPOCTHIX BeulecTB. Bzaumoneincraue TICXD JI.11. Menneneena, peleHnss KOMMYHUKAaTHBHBIX 33/1a4
TaJIOTCHOB C HATPUEM, ATFOMAHUEM. COCTaBIIATH (POPMYIIBI
BrrTecHeHue ximopoM OpoMa ITH oa | COeIMHEHHUU TaJoreHOB U IO
W3 PacTBOPOB UX COJIEH (dhopmynaMm naBaTh Ha3BaHHUSA
COCIMHEHUSIM TaJIOTeHOB
Ilonyuam o3modxcnocms
Hayuumuscs: OCO3HABaTh
HEOOXOAUMOCTb COOJIIOICHHS
MIPAaBUJI KOJIOTUYECKOMH
0€3011acHOCTH TP OOPAILEHUH C
raJloreHaMHu
34. | CoennHeHUS OCHOBHBIE COEIMHEHM S FAJIOTEHOB! Hayuamcs: ycranaBnmuBaTh CBsi3b | PeryasiTuBHbIE: Bocnuranue
FJTOr€HOB rajloreHOBOIOPOIbL, CONH MEXITy CBOMCTBAMH COCTUHCHUN | YUYUTHIBAIOT MPABIIIO B OTBETCTBCHHOTO
TaJIOTEHOBOIOPOTHBIX KHCIIOT. ¥ X TIPUMCHEHUEM, U3y4aTh TUTAHUPOBAaHHUH M KOHTPOJIE CII0C00a | OTHOIICHUS K
Jdemoncrpauum: CBOICTBa COEAUHEHU TAJIOTEHOB | PELICHUS IpUPOAE
O0pa31s! TPUPOIHBIX B XOJI€ BBITTOJTHEHHS Ilo3naBaTenbHbIE:

COEIMHEHU XJ0pa.

JIab. ombITHI:

27. KauecTBeHHas peakius Ha
TaJJIOr€HUI-UOHbI

71a60PaTOPHBIX OIBITOB ,
THonyyam 803moarcHOCmb
HAYYumsCs: UCTOJb30BaTh
nproOpeTeHHbIE KOMIETEHINH
IIPpU BBIITOJIHCHUN MNPOCKTHBIX
paboT MO U3YYEHUIO CBOMCTB U
CIIO0COOOB IMOJTY4YEHHS U

Hcnonp3yroT moncK HeoOX0 MOt
HHGOPMALIUH TSI BHITIOJTHEHHS
y4eOHBIX 3aJaHUH C UCIIOIb30BAHUEM
yueOHOM JTUTPaTyphl
KommykaTuBHbIe:

Y4uTHIBaIOT pa3Hble MHEHUS U
CTpEeMSITCS K KOOpIUHAIIUI




pacro3HaBaHUsl COEUHEHUN

Pa3JIMUHBIX MO3UIUH B

TaJIOT€HOB COTPYIHUYECTBE
35. | IpakTu4eckas Perienune skcriepuMeHTaNbHBIX 33724 | Hayuamcs: o0paImarhes ¢ PerynsiTuBHbIe: OgBnazeHue
paGora Ned o teme «[loArpyrma rajJoreHoB» nabopaTopHbIM 00opymoBanreM | OCYIIECTBIISIOT MOMIATOBBIN HABBIKAMU JIJIS
P ¥ HarpeBaTeIbHBIMU MPUOOPAMH | KOHTPOJIb IO PE3YIbTATy MPAaKTHUICCKOMN
CrIeHne B COOTBETCTBUU C MPaBUIAMHU JIESITETBHOCTH
SKCTICPUMCHTAJIbHBIX TEXHHUKH G€30IaCHOCTH, Io3HaBaTeJbHbIE:
3a7a4 110 TeEME OIIHCBHIBATh XUMHUCCKUI IIpoBoaAaT cpaBHEHHE U
«Iloarpymma SKCIIEPUMEHT C TIOMOIIBIO SI3bIKA | KIACCH(UKAIIHIO 110 3aJaHHBIM
FAJIOTEHOBY XMMHH, JIEJIaTh BEIBOJIBI IO KPUTEPISIM
pe3yabpTaTtaM SKCIEpUMEHTA. KommykaTtuBHbIe:
Ilonyuam o3modxcnocms Haxopst obuiee pemieHne y4eOHoM
Hayuumvcs: 0OCO3HABATh 3amaun
HEOOXOAUMOCTb COOJIIOICHHS
npaBun b u OT mns coxpaneHus
CBOETO 37I0POBbSl U
OKPYIKAIOIIHX
36. | Kucnopon CrtpoeHue aToMa U aJJIOTPOIIUS Hayuamecs:, PeryasituBHble: Crpemienue kK
KHCJIOPO/a; CBOWCTBA M IPUMEHCHHE | XapaKTEePHU30BaTh CTPOCHHE Pasmu4ator crioco0 u pe3ynbraT 3I0pOBOMY 00pazy
€T0 aJUTOTPOITHBIX MOIU(DUKAIIIIA. MOJIEKYITBI KUCIIOPOJIa, nefcTBUs JKU3HU
Jla6. onbITHI: COCTaBIIATH XUMHUECKUE Ilo3naBaTenbHbIE:
28. Iomyaenue YpaBHEHHSI, XapaKTEePH3YIOIIIe Bragerot o0mpM nprueMoM pemeHns
Y pacmo3HaBaHUE KHCIOPOAa XAMHYECKHE CBOWCTBA 3amaq
KHCIOPOAa, OOBSICHATH KomMmykaTuBHBIE:
PUMEHEHUE aJUTOTPOITHBIX JloroBapuBarOTCsi O COBMECTHOM
MOTU(HUKAIIMNA KUCIIOPOIa, JIESITEILHOCTH 0] PYKOBOJICTBOM
OIUCHIBATH JIAOOPATOPHBIC U YUUTEIS
MPOMBIINICHHBIC CIIOCOOBI
MTOJTyYCHHS KACIOPOIa .
Tonyyam eozmodzicnocmo
Hayuumucs: TPaMOTHO
oOpamiaTbcs ¢ BemecTBaMH B
TIOBCEAHEBHON KU3HU
37. | Cepa, ee pusuuekue u Crpoenne aToma 1 auioTponus cepsr; | Hayuamcs:, PeryasTuBHbIe: DOpMHPYIOT OCHOBHI
XHUMHIYECKHE CBOWCTBA M IPUMEHEHNE XapaKTepru30BaTh CTPOCHUE Paznuator criocob u pe3ynbraT 9KOJIOTHIECKOTO
. POMOHMYECKOH CEepHI. MOJIEKYJIBI CEePBI OOBSICHATH JeficTBus MBIIIUTCHUS
CBOMCTBA JemoncTpanum: 3aBUCUMOCTb CBOMCTB cepbl OT e¢ | [lo3HaBaTe/bHbIE:

B3aumonelictBue cepbl
C MeTaJJlaMH, BOJIOPOAOM U
KHCIJIOPOJIOM.

nonoxkenus B [ICXD JI.H.
MenpeneeBa, COCTaBIsATh
XUMUYECKHE YPaBHEHHUSI,

Braneror oOumMM npueMom pereHus
3aja4
KommykaTuBHbIe:




Jlad. ombITHI:
29. T'opeHue cepbl Ha BO3IyXe U B
KHCIIOPOJIC

XapaKTepU3yolIHe XUMUIECKUE
CBOMCTBa Ccepbl, O0BSICHATH
MIPUMEHEHHE aJUIOTPOITHBIX

Mo udUKai cepbl

THonyuam 8osmodicHocme
HAy4umsCs: TpaMOTHO
00paInaThes ¢ BEIECTBAMH B
TIOBCEAHEBHON KU3HU

JloroBapuBatoTcs 0 COBMECTHOM
JIESITETLHOCTH, TIPUXO/Is K 00IIeMy
peleHno

38. | CoenuHeHMsI cepbl Oxcugngt cepsl (IV) u (VI); nx Hayuamcs:, PeryasTuBHbIE: DopMHPYIOT HHTEPEC
MOTyYeHHe, OTIMCHIBATH CBOHCTBA YYHUTHIBAaIOT IPaBUIIO B K KOHKPETHOMY
CBOWCTBA M IPUMEHEHNE COCIMHEHUH Cepbl, COCTaBIIATh TUTAaHUPOBAHUU M KOHTPOJIE CIT0co0a | XMMHUYIECKOMY
YpaBHEHHUsI peaKiluii, peueHus DJIEMEHTY, IIOUCK
COOTBETCTBYIOIINX «IETIOYKE) ITo3naBaTeabHbIE: JIOTIOJTHUTETIHHOM
TIpeBpaleHHA Hcnomnb3yroT NOMCK HEOOXOJUMO HH(POPMALIUHU O HEM.
Tonyyam eo3moocnocmeo nH(opManuK IS BHITTOITHEHUS
Hay4umucs: TPOTHOZUPOBATh y4eOHBIX 33/IaHUH C UCTIONIB30BAHHEM
XHUMHYECKHE CBOWCTBA BELECTB Y4eOHOI TUTpaTyphI
Ha OCHOBE MX CBOHCTB U KommykaTuBHbIe:
CTPOCHUS KonTpomupyrot neiicTBue maptHepa
39. CepHag KUCJIOTA KakK CepHas KUCIIOTa KaK dJIEKTPoNIUT U ee | Hayuamcs:, PeryasituBHbIC:
JEKTPOIIAT H €€ COIHU COJIH, UX MPHUMEHEHNUE B HAPOTHOM OIHCBIBATh CBOMCTBA CEPHOU PaEanamT €roco0 1 pe3ynbrar
XO03sICTBE. KHCIIOTBI, B XO/I€ IPOBECHNUS JeficTBUs
JemMoHcTpanuu: 11a00paTOPHBIX OINBITOB , Io3naBaTenbHbBIE:
OO6pa31bl TPUPOTHBIX TIPOBOANTH Ka4EeCTBEHHYIO Brnaneror o0myM npueMoM pereHus
coeqrHEHUH cepbl. OOpa3Isl peaxIuro Ha CyIb]ar - HOH 3a1a4
BOXHEHUIHX TSI HAPOIHOTO Honyyam eo3modicHocmo KommykaTtuBHbIe:
XO03sTHCTBA CyNb(aToB. Hayuumucs: XapakTepu3oBaTh JloroBapuBaroTCsi 0 COBMECTHOI
Jlab. onmbITHI: 0co0BIE CBOMCTBA JESTETFHOCTM, IPUXOAAT K 00IeMy
30. CpoticTBa pa3baBIeHHON CEPHOI KOHIIEHTPUPOBAHHOW CEPHOI pEIICHHUIO
KHCJIOThI KHUCJIOThI
40. | Cepnas KucinoTa Kak CepHas KHCIIOTa KaK OKUCIUTEIb. Hayuamcs :cocTaBisaTh PeryasituBHbIE: HcneiThIBaIOT

OKUCIIUTEb.
[Tonydyenue u
MPUMEHEHHUE CEPHOM
KHUCJIOTBI

IIpou3BOACTBO CEpHOM KUCIIOTHI U €€
MIpUMEHEHHE

ypasaenust OBP ¢ yuactuem
CEpHOM KUCIJIOTHI, OMUCHIBATh
00JlacTH TIPUMEHEHHUS CEpHOU
KHCIOTBI

Honyuam 8osmodicnocme
HAy4umvcs.: TPUBOJUTH
NIPUMEPHI YpaBHEHUM peakui,

IInanupyoT cBOU NEHCTBUS B
COOTBETCTBUH C IIOCTaBJIEHHON
3a/aueil ¥ yCIOBUAMU €€ peaan3aluu
IloznaBaTtenbHbIC:

Brnaneror o0muM npueMoM pereHus
3amaq

KommykatusHbIe:

YYBCTBO FOPJIOCTH 3a
POCCHIICKYI0 HayKy




JICKaIIX B OCHOBE
ITPOU3BOACTBA cepHoﬁ KHCJIOThI

KonTtonupytot neiictBus naptHepa

41. HpaRTI/[l[eCKaﬂ Perienune skcriepuMeHTaNbHBIX 33724 | Hayuamcs: o0paImarhes ¢ PeryasituBHbIC: YMerT ynpaBisiTh
padora Ne5 o teme «lloarpynmna kucinopona» nabopaTopHbIM 00opynoBaHreM | OcyILIecTBISIOT TOLIArOBBIN cBoei
P ¥ HarpeBaTeIbHBIMU MPUOOPAMH | KOHTPOJIb IO PE3YIbTATy MO3HABATEIBHOM
CrIeHne B COOTBETCTBUU C MPaBUIAMHU JIESITENBHOCTBIO
SKCTICPUMCHTAJIbHBIX TEXHHUKH G€30IaCHOCTH, Io3HaBaTeJbHbIE:
3aJa4 110 TeMe OIIHCBHIBATh XUMHUCCKUI CtposT pedeBoe BEICKa3bIBaHHUE B
«IToarpyrmia SKCIIEPUMEHT C TIOMOIIBIO A3bIKa | YCTHOW M MMHUCBMEHHOU (hopme
KHCIIOPOIa» XMMHH, JIEJIaTh BEIBOJIBI IO
pe3yabpTaTtaM SKCIEpUMEHTA. KommykaTtuBHbIe:
Ilonyuam o3modxcnocms YYuTHIBaIOT pa3Hble MHEHHS U
Hayuumvcs: 0OCO3HABATh CTPEMSTCSI K KOOpAMHAIINU
HEOOXOAUMOCTb COOJIIOICHHS Pa3UYHbIX TO3UIHHI B
npaBun b u OT s coxpaHeHus: | COTpyAHHUYECTBE
CBOETO 37I0POBbSl U
OKPYIKAIOIIHX
42. | A30T ¥ ero CBOICTBA CrpoeHne aToMa 1 MOJICKYJHI a30Ta; | Hayuamcs:, PeryasiTuBHbIe: DopMUPYIOT HHTEPEC

CBOMCTBa a30Ta Kak IpoCcToro
BCIICCTBA

XapaKTepU30BaTh CTPOCHUE
aToMa M MOJICKYJIBI a30Ta,
O0OBSICHATH 3aBUCUMOCTH CBOWCTB
a3oTa OT €ro IT0J0KEHUS B
TICXD JI.1. MeHnnencena,
COCTaABJIATh XUMHUUYCCKHUC
YpaBHEHHUSI, XapaKTEPUIYIOIIIHE
XUMHUYECKHE CBOMCTBA a30Ta
Tonyuam eo3modncnocms
HAYyuumuvcs: TpaMoOTHO
oOpamarkcs ¢ BemeCTBaMH B
TMOBCEIHEBHOM KU3HU

[TnaHupyIOT CBOU NEHCTBUS B CBSI3U C
MTOCTaBJIICHHON 3a1a4ei U YCIOBUSIMHU
ee peeHus

Ilo3naBartenbHbIE:

CraBat 1 GOpMyIHPYIOT LU ’
MpoOJIeMBI YpoKa

KomMmykaTuBHbBIE:

AJIeKBaTHO HCIIOJIb3YIOT pEUeBbIC
cpeacTBa s 9P HEKTUBHOTO
peleHusi KOMMYHUKATHBHBIX 33124

K KOHKPETHOMY
XUMHYECKOMY
JIIEMEHTY




43. | AMMHakK 1 ero AMMHaK, cTpoeHue, CBOICTBa, Hayuamcs: onucelBath cBolicTBa | PeryiasiTuBHBIE:
coequnenus. Comu noiy4eHue u npuMeHerue. Comu aMMHaKa B X0/ POBEIECHUS IInanupyroT cBOU ACHCTBUS B CBSI3U C
aMMOHUSI, UX CBOMCTBA U 11a00paTOPHBIX OIIBITOB, MOCTaBJIEHHOMN 3aa4eil U yCIOBUSIMHU
aMMOHH MIPUMEHEHHE. MIPOBOJIUTH KAUECTBEHHYIO €€ peleHus
Jla0. onbITHI: PEaKu1IO Ha HOH -aMMOHUS Ilo3naBarenbHbIe:
31. U3y4eHue cBOICTB aMMHaKa. Tonyuam eozmodicnocmyo CraBst 1 GOpMYyIUPYIOT LEH U
32. Pacnio3HaBaHHe cOJIE aMMOHHUS HayuumuvCcs: NIPUBOIUTH poOIeMBI ypoKa
NIPUMEPHI YpaBHEHUM peakiui, KommykatusHbIe:
JIEKALUX B OCHOBE KoHTpoaupytoT nelictBus napraepa
MIPOMBIIIICHHBIX CTIOCOOO0B
TIOJIYYECHHs aMMHUaKa
44. | Oxcumsl a30Ta Oxcunser azota(Il) u (IV) Hayuwamcs:, PeryasiTuBHbIE:
ONUCHIBaTh CBOWCTBA YuuTHIBaIOT MPABUIIO B
COEIIMHEHUH a30Ta, COCTABIATh IUTAaHUPOBaHUU M KOHTPOJIE criocoba
yYpaBHEHHUSI PEaKLUH, peneHus
COOTBETCTBYIOIIUX «LEMOYKE) ITo3naBaTtenbHbIC:
MIpeBpalLEeHUH Hcnone3yroT norck HeoOX0ANMOH
Tonyuam eozmooicnocmyo nH(pOpMAannK IS BBITTOTHEHUS
Hayuumucs: NPOrHO3UPOBATh y4eOHBIX 3aJaHUH C UCTIONIB30BaHUEM
XUMHUYECKHE CBOMCTBA BEIIECTB Y4e0HOI TUTpaTyphI
Ha OCHOBE UX CBOMCTB U KommykatusHble:
CTPOCHHUS KonaTpoaupyroT neiicTBue napTaepa
45. | AzoTHAas KHUCIIOTa KaK A30THAasl KUCIIOTa KaK 3JEKTpONUT, ee | Hayuamcs:, PeryasituBHbIe:
NEKTPOIINT, €& CBOMCTBA U MPUMEHEHHUE. ONUCHIBATh CBOMCTBA a30THOU Paznmuuaror crocob u pe3ynbrar
JemoncTpamum: KHUCJIOTBI, B XO/€ [IPOBEACHUS JIeNCTBUS
IIPUMEHCHNC OO0pa3ibl BaXHEHIINX 71ab60paTOPHBIX OIBITOB ITo3naBaTeabHbIE:

JUTSI HAPOJTHOTO XO35HUCTBA HUTPATOB.
Jla0. onbITHI:

33. CaoiicTBa

pa30aBIeHHOI a30THOI KHCIOTHI

THonyuam 6ozmooicHocmb
Hay4umwCcs: COCTABIATh
«ILEMOYKN» MPEeBpaLCHUH IO
a3oty

Braneror oOumuM npueMom pereHus
3aJa4

KommykaTuBHBIe:
JloroBapuBaroTcsi 0 COBMECTHOI
JEATETBHOCTM, TIPUXOIAT K 00IIeMy
PEIICHHUIO




46. | A3oTHAs KUCIIOTa KakK A30THas KHCIOTa KaK OKUCIIUTENb. Hayuamcs :cocTaBiiaTh PeryasituBHbIE:
OKHCIIHTETb, €& Hutpats! 1 HUTpUTHI, TpobIeMa uX ypaBHeHust OBP ¢ ygactuem IInanupyroT cBOU NEHCTBUS B
COZIEpIKaHUs B C/X TIPOAYKIHH. A30THOM KHCIJIOTHI, IPUMEHSThH COOTBETCTBUH C ITOCTABJICHHON
IOy 4CHHIC A30THBIE y10OpeHHs COJIM a30THOM KUCIIOTHI B 3aJaueil ¥ yCIOBUSIMHU €€ pealTi3aium
Jdemoncrpauum: MPaKTUYECKOU JEATENbHOCTH, Ilo3naBarenbHbIe:
BzanmopneiictBue MIPOBOANTH Ka4EeCTBEHHYIO Brnaneror o0mM npueMoM pereHus
KOHIIEHTPHPOBaHHON a30THON peaKnuio Ha HUTPAT - HOH 3amaq
KHCJIOTBI C MEJIBIO. Tonyuam 8osmooicHocme KommykaTuBHBIE:
Jla6. onbITHI: Hayuumucs: XapakTepu3oBaTh KoHnronupyrot neicTBus napTHepa
34. Bzaumoneiicteue 0co0BbIe CBOWCTBA
KOHIICHTPUPOBAHHOW a30THOM KOHIIEHTPUPOBAHHOW a30THOM
KHCJIOTBI C MCIBIO KUCJIOThI
47. | docdop. CrpoeHue aToMa 1 aJUIOTPOIIHS Hayuamcs: PeryasiTuBHbIE: DopMUPYIOT HHTEPEC
CoeuHeHus ¢docdopa, cBoiicTBa Oeoro u XapaKTepu30BaTh CTPOCHHUE [TnaHupyIOT CBOM IEHCTBHS B CBSA3H C | K KOHKPETHOMY
I KpacHoro ¢ocdopa, ux npuMeHeHue. | aroma gocdopa, 00BICHITH MOCTABJICHHOH 3aJa4ell ¥ yCIOBUSIMU | XUMHUYECKOMY
ocdopa. Tlonsrue o OCHOBHBIE COETUHEHHS: OKCUJL 3aBUCHMOCTH CBOWCTB (ocopa | ee pemeHus 3JIEMEHTY, TTOUCK
(ocdopubix docdopa (V) u opropocdopnas kuc- | ot ero nonoxenus B [ICXD JI.U. | To3nasarenabuble: JIOTIOJTHUTENTBHOM
yI0OpEHUIX nota, ¢pocdartsl. PochopHbie MeHzeneeBa, COCTaBIATh CraBsT 1 GOpMYJIUPYIOT LEH U nH(pOpMaNNH O HEM.
yIoOpeHus. XMMHYECKHE YPaBHEHUS, poOJIeMbI ypoKa
JlemoHcTpanum: Xapakrepusyoonme xumudeckue | KommykaTuBHbIe:
O06pa31s! IPUPOIHBIX CBOWCTBA a30Ta AJIEKBaTHO HCIIONB3YIOT PEUEBBIC
coeauneHuit pocdopa. Odpasubl B pe3yJIbTaTe MPOBEACHUS cpencta 1 3 HEKTUBHOTO
BaYKHEHIIIMX JJI HAapOAHOT' O J'Ia60paTOpHBIX OIIBITOB, peUICHUA KOMMYHUKAaTUBHBIX 3a1a4
xo3siiictBa (ocdaTos. NPOBOJINTH Ka4EeCTBEHHYIO
Jla6. onbITHI: peakuuio Ha pocdar - HOH
35. T'openue pocdopa Ha Bosnyxe u B | Tlonyuam 603modicHocmb
KHCIIOpOJE. HAy4umscs: OINCHIBATH
36. Pacrio3naBanue docdaron (du3nuecKre 1 XUMHYECKHE
TIPOLIECCHI, SIBJISIOIINECS YACTHIO
KPYrOBOPOTA BELIECTB B IPUPOJIE
48. | Yrumepon CrpoeHne aToMa ¥ aJUTOTPOTIHS Hayuamcsa: xapakTepu3oBaTh PerysisiTuBHbIE: DopmupyroT
yIiepoja, CBOWCTBA €TO CTPOCHHE aToMa yTIIepo/a, Paznugaror crioco0 u pe3ynbpTaT MHTEpecC K
MoaupuKauii ¥ X IPUMEHEHHE. OOBSACHSTH 3aBUCUMOCTb CBOMCTB | JEWCTBHSA KOHKPETHOMY
JleMoHcTpanum: yrieposa OT €To MOJIOKCHHUS B ITo3HaBaTesbHbIE: XUMUYECKOMY
[Tornomenue yriaeM pacTBOPEHHBIX [ICX5 A.U. Menneneesa, Brnanerot oM IpUEeMOM pellieHHsT | 3JIEMEHTY, TIOMCK
BEILIECTB WJIK I'a30B. BoccTaHOBIEHUE | COCTAaBISATH XUMHYECKUE 3a1a4 JIOTIOJTHUTEIIbHOU

MEJIU U3 €€ OKCHJIA YTJICM.
Jla0. onbITHI:
37. T'opeHue yriisi B KUCIOPO/Ie

YpaBHEHHUsI, XapaKTepH3YIOIIue
XMMHYECKHE CBOICTBA yriiepoa
Honyuam eo3modicHocme

KommykaTuBHbIE:
JloroBapuBaroTCsi 0 COBMECTHOI
JIeSITEIbHOCTH MOJ] PyKOBOJICTBOM

nH(OpMALINHU O HEM.




HayuumvCcs: OMHUCHIBATDH yUUTENs
(du3nuecKre 1 XUMHYECKHE
MIPOLIECCHI, ABJISIOIIUECS YaCThIO
KpYTrOBOPOTa BELIECTB B IPUPOJIE
49. | Okcunsl yriaepoaa Oxcupp! yraepoaa (1) u (IV), ux Hayuamecs:, PerynsTuBHbIe: DOpMUPYIOT YMEHHE

CBOWCTBA U MPUMEHEHUE OIKCBIBATh CBOMCTBA OKCHJIOB Y4UTBEIBAaIOT IPAaBUIIO B UCIONb30BaTh 3HAHUS
yTIIeposa, COCTABIATh IUIAHUPOBAHMH U KOHTpOJIE criocoda | B OBITY
YPaBHEHHS PEaKIHH, pemnieHns
COOTBETCTBYIOIMINX «IIETIOYKE) ITo3HaBaTesbHbIE:
NpEBPALLIEHUH . IPOBOIUTH Hcnonp3yroT moucK HeoOX0 MOt
Ka4eCTBEHHYIO PEAKLIHUIO 10 UH(OPMaLNK AT BHITOTHEHHS
pacro3HaBaHHIO YTICKUCIOTO yueOHBIX 33/IaHUI C UCTIOb30BAaHHEM
rasa yueOHOMU TUTPaTyphl
THonyuam 6o3mooicHocmb KommykaTuBHbIe:
Hayuumucs: TPOTHOZUPOBATh KonTponupyrot nelictBue naptaepa
XUMHYECKHE CBOWCTBA BEILIECTB
Ha OCHOBE MX CBOMCTB U
CTPOCHHUS

50. | YroapHag KUCIOTA U VYronpHas kucnorta. Coau yrojabHOM Hayuamcs: PeryasituBHble: DopMUPYIOT YMEHUS
e& COJIHL. KHCJIOTBI: KJIBIUT, COJa, TIOTAIl, HX JIaBaTh OMpEJENICHNs MMOHATHSIM | PasnuyatoT cnocod u pe3ynbrar UCTIONB30BaTh 3HAHMS
3HAYEHHE ¥ NPUPOJE U KU3HA «OKECTKOCTH BOJIBD) ,OIICHIBATH JIeUCTBHA B OBITY
KecTkocTh BOJBI 1 . .
YeJIoBeKa. CBOMCTBA YTOJIBHOM KUCIIOTHI, ITo3naBartesbHbIE:

CIOCOOEI €é
yCTpaHEeHHUs

JKecTKoCTb BOABI M CITIOCOOEI €€
yCTpaHEHHs.

JemoncTpanum:

OO0pa3ipl IPUPOIHBIX COCTUHCHUN
yrinepona. O0pasibl BaKHEHIINX IS
HapOJHOTO X03s1iicTBa KapOOHATOB.
Jla6. onbIThI:

38. [lomyueHue yroabHON KUCIOTHI U
nzydyenue ee cBoicTs. 39. Ilepexon
KapOOHATOB B THIPOKapOOHATHL.

40. Paznoxxenue runpokapOoHaTa
HaTpus

COCTAaBJISATh YPABHEHUS PEAKIIUIA,
COOTBETCTBYIOIIMX «LEMOYKE)
MpeBpalieHuil , COCTaBIATh
Ha3BaHUs COJICH YTOJILHOM
KHUCIIOTHI,

MPOBOJIUTH KAUECTBEHHYIO
peaxIuio Ha KapOOHAT - HOH
Tonyuam eo3modncnocms
Hayuumucs: TPOrHO3UPOBATD
XUMHUYECKHE CBOMCTBA BEIIECTB
Ha OCHOBE UX CBOMCTB U
CTPOEHUS

Brazgerot o0muM nprueMoM pemeHus
3a1a4

KommykaTtuBHbIe:
JloroBapuBatoTcs 0 COBMECTHOM
JIeSATEIbHOCTM, PUXOST K 00IIeMy
peleHno




51. | Kpemunit CtpoeHue aToMa KpEMHHUS; Hayuamcs:, PeryasiTuBHbIE: DopMupyoT
KPUCTAINTMYECKUI KPEMHUH, ero XapaKTepU30BaTh CTPOCHUE AJIeKBaTHO BOCTIPUHUMAIOT MHTEpeca K
CBOICTBa U MPUMEHEHHE aToMa KpeMHUsI, OOBSICHATh MIPEAJIOKEHUS U OLCHKY YUUTENS U KOHKPETHOMY
3aBUCUMOCTbH CBOMCTB KPEMHHUS OJIHOKJIAaCHUKOB XUMHUYECKOMY
ot ero nosioxkenus B [ICXD J[.U. | [lo3naBaTesibHbIE: 3JIEMEHTY, MIOUCK
MengeneeBa, cOCTaBIsATh Bri6uparot Hanbomnee 3p(eKTUBHBIC | TOMOIHUTEIHHOMN
XUMHUYECKHE YPABHEHMS], CcrocoOBI perIeHuns 3a/1a4, WHPOPMALIUHU O HEM.
XapaKTEPU3YIOLIME XUMUYECKUE | KOHTPOJUPYIOT U OLIEHUBAIOT
CBOICTBa KPEMHHUS IIPOLIECC U PE3YNBTAT ACSITEIBHOCTH
Tlonyuam eo3moorcnocmo KommykatusHbIe:
HAY4YUmMbCs: TPaMOTHO JloroBapuBaroTcs 0 pacnpeneieHun
o0pallaThesi ¢ BEIECTBAMH B (yHKLMIA ¥ poeil B COBMECTHOI
MIOBCETHEBHOM JKU3HH JISSATENBHOCTH
52. | CoenuHeHUsT KPEMHHUSI Oxcun kpemuus (IV), ero npuponusie | Hayuamcs:, PeryasituBHbIe:
pazHoBugHOCTU. CUITUKATHI. OTHCHIBATH CBOMCTBA OKCHA Y4YuTHIBAIOT MTPABUIIO B
3HaueHHEe COeTUHEHUI KPEMHUS B KPEMHHSI, COCTABIIATh YPABHEHUS | TUIAHUPOBAHHUU M KOHTPOJIE CIIOco0a
JKUBOH U HEXKHUBOU MPUPOJIE. peakuuii, COOTBETCTBYIOIIUX pelieHus
JdemoncTpauum: «IIETIOUKE MPEBPALLEHUH . IMo3naBaTe/ibHBIE:
O0pa3mp! IPUPOIHBIX COSTUHCHUN MPOBOJUTH KAUECTBEHHYIO Hcnonp3yroT TOMCK HEOOXO MO
KPEMHHUSL. PEaKkLUMI0 Ha CHIMKAT - HOH WH(POPMALIUH TSI BEITIOTHEHUS
Jlad. onbITHI: Honywam eo3modncnocms y4eOHBIX 3aJaHNH C UCTIOIB30BaHUEM
41. IlomydeHnue KpeMHEBOH KHCIOTHI Hayuumucs: IPOrHO3UPOBATH y9e0HO TUTpaTyphl
U U3YYCHUE €€ CBOMCTB XUMHUYECKHE CBOMCTBA BEILIECTB KommyxkatusHbIe:
Ha OCHOBE X CBOMCTB U YuuTHIBaIOT pa3Hble MHEHUS U
CTPOEHUS CTpeMSITCS K KOOPIUHAIIIH
Pa3JIMUHBIX MO3UIUH B
COTPYIHUYECTBE
53. | CunukaTtHas ITonsaTue 0 cUIMKaTHOM Hayuamcs: npakTuueckoMy PeryasTuBHbIC: DopMUPYIOT
IIPOMBILLICHHOCTD npoMbIIeHHOCTU. CTEKII0, IEMEHT, MPUMEHEHHIO COSAMHEHUN Painnqa}oT croco0 ¥ pe3yabpTat NOHHMaHHKE
KepaMuKa. KpEeMHUS JIeHCTBUS 0COOCHHOCTEH KHU3HH
Jdemoncrpauum: Honyuam eo3moancnocms IMo3naBarte/ibHBIE: U TpyZAa B YCIOBUAX
OO0pa3isl cTekIa, KepaMUKH, IIEMEHTa | Hayuumbcs: TPOTHOZUPOBATH Bnazgeror o0muM mpueMoM pereHust | mHopMaTH3auu
XHMHUYECKHE CBOMCTBA BEIIECTB 3a7a4 oOmecTBa
Ha OCHOBE UX CBOMCTB U KommykatusHbIe:
CTPOCHUS JloroBapuBatoTcs 0 COBMECTHOM
JIeATETHPHOCTH TIOJ] PyKOBOJICTBOM
YUHUTENS
54. HpaKanecKaﬂ ITony4enue, cobupanue u Hayuamcs: obpararscs ¢ PeryasituBHbI€: OgiajieHne
padora Ne6 pacrno3HaBaHue nabopaTopHbIM 00opymoBanueM | OCYIIECTBIISIOT MOMIATOBBIN HaBbIKaMU JIJIs
ra3oB U HarpeBaTeIbHBIMU MPUOOPAMH | KOHTPOJIb MO PE3YIIbTATY MPaKTUYECKON




B COOTBCTCTBHMH C ITpaBUJIaMHU CATCIBHOCTH
Honyuenne, TeXHUKU 6e30HaCHOI::TI/I Mosnapatebbre: "
C06I/IpaHI/Ie u 2 CtposT peueBoe BbICKa3bIBaHUE B
OITUCHIBATH XUMUYECKHI o .
pacrio3HaBaHUC Ia30B YCTHOH M MHCHbMEHHOH (hopme
SKCHEPUMEHT C IOMOUIBIO A3bIKA
KommykatusHble:
XHMMUH, JIeJaTh BBIBOJIBI IO
Y4YuTHIBAIOT pa3HbIC MHEHUS 1
pe3yibTaTaM SKCIEepUMEHTa.
CTPEMSATCSI K KOOPAWHAIINI
THonyuam 8osmooicHocme .
Pa3MTUYHBIX TO3UINH B
Hay4umsCcs: 0CO3HABATh
COTPYIAHHUYECTBE
HEOO0XOINMOCTh COOJIIONEHUSA
npaBwiTh u OT ms coxpaneHus
CBOETO 37I0POBbS |
OKPY’KaIOIMINX
55. | O0o01EeHue o reMe Hayuamca: o600mate 3Hanus u | PeryasiTuBHbIe: Bripaxaror
«HeMeTamisny MIPEACTABIATh UX CXeM, Tabiul, | BHocaT HeoOXoauMble KOPPEKTHUBBI B | a/leKBaTHOE
TIpe3eHTaui JIEWCTBHE TTOCTIE €0 3aBEPUICHNS HA | TTOHMMaHWE IPUYHH
OCHOBE €T0 y4eTa CACTaHHbIX ycriexa 1 Heycrexa
omudoK y4aeOHOH
ITo3HaBaTesbHbIE: JIESITEIEHOCTH
CrposT pedeBoe BHICKa3bIBAHUE B
YCTHOW M INCBMEHHOH (opme
KommykaTuBHbIE:
Koppektupyror neiicTBys napTHEpa
56. | KourpoabHas KoHTpoins npenqMeTHbIX 1 Hayuamca: npuMeHsITH PeryisiTuBHBIE: OCYIIECTBIISIOT [MposiBnsitoT
pa6ora Ne3 1o Teme METaNpeIMETHBIX yUeOHBIX ACHCTBUH | TOJydeHHBIC 3HAHUS U TIOIIATOBBII M HTOTOBBII KOHTPOIIb OTBETCTBCHHOCTb 32
o Teme «Hemeranmsn c(OpMHUpPOBAaHHBIC YMEHHUS JUTA 0 pe3yIbTaTy Ppe3yIbTaTh
«HemeTamib
pemeHus yaeOHBIX 3a1a9 ITo3HaBaTesbHbIE:
CTPOSIT pEYEBOE BHICKA3bIBAHHE B
YCTHO# U TMCbMEHHOH popme
KoMMykaTHBHBIE: YUUTBIBAIOT
Ppa3HbI€ MHCHHUA U CTPEMATHCA K
KOOPJAMHAIMY PAa3JINYHBIX TO3UIUH B
COTPKYIHHUYECTBE
Tema 5. O0001IeHHe 3HAHNH 0 XMMHH 32 KypPc 0CHOBHOM mIK0JbI. [logroroBka k nroropoii arrecranuu ('MA) (104.)
57. | Tlepunomnaeckuit Ilepuonuueckuii 3aKoH 1 Hayuamca: 0600matp PeryasituBHble: [IposiBrsitoT
3aKOH H Ilepnoandeckas cucrema MH(QOPMAIIHNIO 110 TEME B BUAE [TnanupytoT cBoU neiicTBUS B OTBETCTBCHHOCTb 32
XMMHYECKHX 3JIEMEHTOB CX€M, BBIIOIHATH TECTOBBIE COOTBETCTBUH C ITOCTABICHHON pe3yJsbTar
ITepuonnueckas . .
. 1. Menpneneepa. dusnueckuii 3a/laHus 3a/1aueil ¥ yCIIOBUSIMHU €€ peann3aluu
CHUCTCMa

. . Menneneena B

CMBICT TOPSIIKOBOTO HOMEpa
3JIEMEHTa, HOMEPOB Nepuoa u

Ilo3HaBaTe/IbHBIE: CTABAT
1 (GOPMYJIUPYIOT LETH U IPOOISMBI




CBETC TCOpHUH TPYIIIBL. YpoOKa; 0CO3HaHHO U TPONU3BOJILHO
CTPOCHHS aToMa CTpOSIT B YyCTHON M MUCHBMEHHON
thopme
KomMmyHukaTHBHBIC:
Bnanenue MoHOIIOTHYECKOH U
JUATTOTHYECKOH (hopMaMu pedn
58. | 3akoHOMEpHOCTH 3aKOHOMEPHOCTH Hayuamcsa :0600math PeryasituBHble:
H3MEHEeHMSI CBOMCTB M3MCHEHHSI CBOMCTB 3JICMEHTOB U UX WH(POPMAIIHIO TIO TEME B BHJIE Paznmu4ator crioco6 u pe3ynbraT
COCIMHEHUH B MEPHOIaX M TPYMIIaX B | CXEM, BBIIIOJHSITH TECTOBYIO nefcTBUs
JJIEMCHTOB U UX .

N CBETE MPEICTABICHUIN O CTPOSHUH paborty, Ilo3naBaTenbHbIe:
COCIMHCHNH B ATOMOB 3JIEMEHTOB. 3HAUCHHE Br1aferoT oOIIIM IIPHEMOM PELICHHS
nepuoaax u rpymmiax Ilepronnveckoro 3akoHa 3a71a4
B CBETE KommykaTuBHbIe:
IIPEACTABIICHHIA O JloroBapuBatorcs 0 COBMECTHOM

JIESITETBHOCTH O] PyKOBOACTBOM
CTPOCHHUU aTOMOB
YUUTEIS
3JIEMEHTOB. 3HaYEHUE
IIepuonnueckoro
3aKOHa
59. | Buasl XUMHUYECKUX Bupl XuMHU4YecKuX CBsI3€H U THIIBI Hayuamcs: 06001marth PeryasituBHbIe:
CBSI3eH ¥ THIIBI KPHCTAIJIMUECKUX PELIETOK. uH(popMauio 1Mo TeMe B BUJIE Paznnuator cnoco6 u pe3ynbrar
B3auMocBs3b CTpOeHHs U CBONUCTB TaOJNNIBI, BBIOJIHATH TECTOBYIO | JIEHCTBUS
KPpUCTATNINICCKUX .
BELIECTB pabory Ilo3naBaTteabHbIC:
PCUICTOK. Bazieror 001IUM IIPUEMOM PELIEHUS
B3aumocss3b 3ajaq
CTPOCHHS H KommykatuBHbIe:
CBOJCTB BEIECTB Koutponupyrot aeiictBus napHepa
60. | Knaccudukanus Knaccudukanms XxuMuaeckunx Hayuamcsa: 0600math PeryasTuBHbIE:
XUMHYECKUX PeaKLHil PeaKIyii o Pa3INYHBIM PU3HAKAM “H(POPMAIIHIO TIO TEME B BHJIE Pasznmu4ator crioco0 u pe3ynbraT
(9ucio u cocTaB pearupyromux u CXEM, BBITIOJHSTH TECTOBBIE nefcTBUs
110 pa3JIMYHbIM . .
00pa3yIoIMXCs BEMIECTB; HATMIHE 3aaHAS Ilo3HaBaTenbHbIE:
HpU3HAKAM. rpaHuIbl pasaena ¢as; BrazieroT 061uM MpUeMoM peleHus
Teru1oBoi 3 dekT; n3meHeHne 3amau
CTETICHEeH OKUCIICHHS aTOMOB; KommykaTuBHbIe:
UCIIONIb30BaHNE KaTalnu3aropa,; JloroBapuBaroTcsi O COBMECTHOI
HaIpaBJIeHUE IPOTEKAHUS). JIESITETIBHOCTH O] PyKOBOACTBOM
YUHUTENS
61. CKOpOCTb CKOpOCTbh XMMUYECKHUX peaKIuid U Hayuamcs: o6o0mars PeryasTuBHbIC: HmeroT nenoctHoe

XUMUYECKHUX PEAKINN

(axTOpHI, BIUSIONINE HA HEe

I/IH(l)OpMaIII/IIO o TCME€ B BHJIC

Paznnyaror crioco0 u pe3yiabTaT

MHUPOBO33PCHUC,




CXEM, BBIINIOJHATH TECTOBYIO
paboty

JIeUCTBUS
ITo3naBaTeabHbIE:
Brnaneror o0myM npueMoM pereHus
3ajaq
KommykaTuBHbIe:
KonTponupyrot nelictBust napTHepa

COOTBETCTBYIOIIIEE
COBPEMEHHOMY
YPOBHIO pa3BUTHUS
HayKH

62. | Knaccudukanus [IpocTrie u CIOXKHBIC BEIIECTBA. Hayuamca: o606marp [posBsror
HEOPraHHYECKHIX MeTaluIbl ¥ HEMETAILIBI , COCTAB, WH(POPMAIIHIO TIO TEME B BHJIE I0OPOKeTaTeTFHOCTh
—— KinaccupuKaLms CXEM, BBITIOTHSTH TECTOBYIO ,OT3BIBUNBOCTH, KaK
paboty MTOHUMaHHE TyBCTB
JIPYTUXIIOAEN U
63. | CBoiicTBa OO0me XUMUYeCKIEe CBOHCTBA Hayuamca: o6006marp PeryasituBHble: COTIEPEKUBAHNE UM
HEOPraHHYECKIX OKCH[IOB U TUAPOKCHIOB (OCHOBaHUH, | WH(pOPMAIHIO IO TEME B BHIE Pazmu4ator crioco0 u pe3ynbraT
KHCJIOT, aM(OTEPHBIX TUAPOKCHIOB), | CXEM, BHIIIOIHATH TECTOBYIO nefcTBUs
BCILICCTB comu B cBete TOJL paboty Ilo3naBaTenbHbIE:
Bragerot o0mpM nprueMoM pemeHus
3amaq
KommykaTuBHbIe:
KoHTponmpyroT AedcTBUs MapTHEPa
64. | ' eHeTUUECKUEC I'eneTnueckue psbpl MeTamia, Hayuamcs: o6obmarh PeryasituBHbIE:
PSUIBL MeTaILIa, HeMeTala U IepexoJHOro MeTajia WH(OPMAIIMIO 110 TEME B BUJE PaznnqaioT €Hoco0 1 pe3ynbTar
CX€M, BBIIIOIHATH TECTOBYIO JeiicTBus
HeMeTallna 1 pabory IloznaBaTtenbHbIC:
nepexoaHOro MeTajlia Braferor o0muM OpHEMOM PEIIEHHS
3ama4
KommykatusHble:
KonTponupytot nericTBusi napTHepa
65. | Tpenunr- TpeHuHr-TeCTUPOBAHUE 11O PeryasituBHble: Beipaxator
TECTUPOBAHHUE TI0 BapuanTam ['MA npousix et u PaEqua}oT croco0 u pe3yabpTaT aJICKBaTHOE
JIEMOBEPCUHU JeficTBUs MMOHUMaHHE TPUIUH
Bapuantam I'MA ITo3naBaTeabHbIe: ycrexa 1 Heycrexa

MPOILIBIX JET U
JIEMOBEPCUU

Braneror oOumuM npueMoM pereHus
3aja4
KommykaTuBHbIe:

KoHnTponnpyrot aeiicTBus napTHEpa

yueOHOH
JIeATETBHOCTH




66.

KoHnTpoabHasn
padora Ne4d
Pemenne I'HA

TecTupoBaHue 110 BapuaHTaMm
I'MA nemoBepcun

Hayuamcs: npuMeHAThH
MOJTyYEeHHbIE 3HAHUS U
c(OpMHUpPOBaHHbBIE YMEHHS IS
peleHus yaeOHBIX 3a/1a4

PeryasiTuBHBIE: OCYIIECTBISIOT
MOIIarOBbI M UTOTOBbII KOHTPOJIb
10 pe3yNbTary

Ilo3naBaTe/bHBIE:

CTPOSIT PEYEBOE BBHICKA3bIBAHUE B
YCTHOH U THCEMEHHOH opme
KommykatusHbIe:

DopMyIHPYIOT COOCTBEHHOE MHEHUE
Y O3ULIUIO

67
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Pezeps






