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XUMHHA 9 KJI. ITO ®I'OC ( k yueonuky O.C. I'abpuensina)

IosicHuTe/IbHAA 3aNIMCKA

Pabouas nporpamma muist 9 kiacca o01meo0pa3oBaTENbHbBIX YUPEKICHUI
(0a30BbIN YPOBEHb).
Pabouass mporpamma cocTaBjieHa B COOTBETCTBUU C TpeOoBaHUsAMH DenepaibHOrO TOCYAapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOI0 00111er0 00pa3oBaHusi BTOPOro mnokoJieHus, [I[puMepHoii mporpaMMbl OCHOBHOT'O 00IIIET0 00pa3oBaHUs 11O
XUMUHU U aBTOpckoi [Iporpammel kypca xumun s 8-9 kitaccoB o0Ouieo0Opa3oBaTenbHbIX yupexaeHuii(0a3oBsiii ypoBenb) O.C.
["abpuensna (2012roma). Hactosimas nporpaMma yuyuThIBaeT pekoMeHaanuu [lpumMepHoi mporpaMMbl 110 XUMUU JIJIsi OCHOBHOM
IIKOJIBL.

Pabouast mporpaMma mo XMMHHU: KOHKPETU3UPYET MOJOXKEHUSI PYHIAaMEHTAIBHOTO Sapa COAEpKaHUS OOY4YEeHMsI XUMHUU C
YU4€TOM MEXIPEIMETHBIX CBsI3ed Y4YEOHBIX MpPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA; OIpelessieT IOCIe0BaTeIbHOCTD
M3YYEHUS EUHULL COIEpkKaHUsl 00yUeHUsI XUMUU U (popMUpOBaHUS (pa3BUTHUS) OOIIUX YUEOHBIX U CEUU(DPUUECKUX MPEIMETHBIX
YMEHH; TaeT OPUEHTUPOBOYHOE pacipe/ieieHne yueOHOro BpEMEHH 110 pa3jiesiaM U TeMaM Kypca B MOJIATbHOCTH «HE MEHEEY.

CopepxaHue NpOrpaMMbl HallpaBJI€HO Ha OCBOEHME 3HAHMM M Ha OBJAJEHUWE YMEHUSMU Ha 0a30BOM YpOBHE, UTO
cooTBeTcTBYyeT (Opa3zoBareinbHOM mporpamMme ImKoJgbl. OHa BKIIOYAeT BCE TEMBI, MPEIyCMOTPEHHbIE (eaepatbHbIM
roCyJIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO OOIIEro oOpa3oBaHMs MO XMMHUU W aBTOPCKOW IMPOrpamMMoin
yueOHOro Kypca.

[IporpamMmma kypca «XuUMHUW» MOCTPOCHA HAa OCHOBE CHUPAJIBbHOW MOJENM, MPEIyCMATPUBAIOLIEH ITOCTENEHHOE PA3BUTHE U
yriy0OJieHne TeOpEeTUYECKUX MPEACTABICHUM MPU JIMHEMHOM 03HAKOMIIEHUH C SMITMPUYECKUM MaTepraIoM

B npenmMerax ecTecTBEHHO-MaTEMaTHYECKOTO IIUKJIA BEIYILYIO pOJib UTPAET O3HABATEIbHAS EATEIbHOCTh U COOTBETCTBYIOIINE
el mo3HaBaTeIbHbIe yueOHbIe ACHCTBUSA. B CBSI3U € ’TUM OCHOBHBIMM LEJIAMH 00yUeHUs] XUMUU B OCHOBHOM IIKOJIE SIBISIOTCSA:
1) popMupoBanue y 00yyaromuxcs yMEeHUs BUAETh U MOHUMATh IIEHHOCTh 00pa30BaHMsl, 3HAUMMOCTh XUMUYECKOTO 3HAHUS JIJIS
Ka)KJIOTO 4Y€JOBEKa HE3aBUCHUMO OT €ro Mpo(EeCCHOHAIILHON NEATeIbHOCTH; YMEHUs pa3iuyaTh (PakThl U OLICHKH, CPAaBHUBATh
OLICHOYHBIE BBIBOJIbI, BUJETh MX CBSI3b C KPUTEPUSIMH OLEHOK U CBSI3b KPUTEPHUEB C OMPENEICHHOM CHUCTEMOM IIEHHOCTEH,



bopMyIpOBaThH u 000CHOBBIBATh COOCTBEHHYIO MO3UIIHUIO;
2) dhopmupoBaHue y 00yYarOMIMXCA EJIOCTHOTO MPECTaBICHUS 0 MUPE U POJIU XUMHUU B CO3[IJaHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KApTUHBI MHPA; YMEHHUS OOBICHATH OOBEKTHl M TMPOIECCHl OKPYKAIOMICH IeMCTBUTEIBHOCTH — MPUPOHOM,
COILIMAJIbHOM, KyJIbTYPHOM, TEXHUYECKOU Cpelbl, UCIIOJIB3Y I TUTST 3TOTO XUMUYECKHE 3HaAHUS;
3) mpuoOpereHue OOyYAIONIMMUCS ONbITa PAa3HOOOPA3HOW JEATEIBLHOCTH, MO3HAHMS M CAMOIIO3HAHMS; KIFOUEBBIX HABBIKOB
(KITI0OUEBBIX KOMIIETEHTHOCTEHN ), UMEIOIINX YHUBEPCATHLHOE 3HAUCHUE ISl PA3IMYHBIX BUIOB JICSITEIBHOCTH: PEIICHUS MPOOeM,
MPUHATHUS PEIICHUM, TMOWCKA, aHalu3a M 0o0paboTKM HWH(OpMAIMK, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB H3MEPEHHI,
COTPYJHUYECTBA, 0€30MaCHOTO OOPAILCHUS C BEIIECTBAMHU B MOBCEAHEBHOM JKU3HHU.

3agauyamu u3y4eHusi y4eOHOro nmpeaMera « Xumus» B 9 kiacce sBISIOTCS:

yueOHbIe: (OpMUPOBAHUE CUCTEMbI XUMUUECKUX 3HAHUIN KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOU KapTUHBI MUDPA;
pa3BUBAIOIIME: PA3BUTUEC JIMYHOCTH OOYYaIONIUXCS, MX UWHTEJUICKTyaJbHOE€ M HPABCTBEHHOE COBEPIICHCTBOBAHUE,
dhopMUpOBaHHE Yy HUX TYMAHUCTHUYECKHUX OTHOIIEHUW M DKOJIOTMYECKU I€JIeCOO0pPa3HOro IMOBEACHUS B OBITY U B TPYAOBOU
NEeATEIIbHOCTH;

BOCIUTATEJbHbIE: GOPMUPOBAHNE YMEHUIN O€30macHOr0 0OpaIieHus: ¢ BeneCTBAMU, UCTIOIb3YEMbIMU B TTOBCETHEBHOMN JKU3HMU;
BBIPaOOTKA MOHMMAHUS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTUM XMMUHU, a TaKKe (POPMUPOBAHUE OTHOIIECHUS K XUMHH KaK K
BO3MOYKHOU 001acTH OyayIieil mpakTHYECKOM 1eITeTbHOCTH.

OO0mas xapakTepuCcTUKA Y4e0HOTr0 npeamMera « XuMHus»

B cooTtBercTBUM ¢ DenepaibHBIM FOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO 00I1IETO 00pa30BaHuUs ydaluecs
JIOJDKHBI OBJIQJIETh TAKMMM TO3HABATEIbHBIMU YYEOHBIMH ACHCTBUSIMHU, Kak yMeHHE (DOpMynupoBaTh MpoOJieMy U TUIOTE3Y,
CTaBUTh 1IEJIU U 33/1a4d, CTPOUTH IIJIaHbI JOCTHXKCHUS LIeJIel U pellieHus MOCTaBJIECHHBIX 3aj1a4, IPOBOJIUTH KCIIEPUMEHT U Ha €T0
OCHOBE JIeJIaTh BBIBOJIbI U YMO3AKJIIOUCHUS, TPEACTABISATh UX U OTCTAaUBaTh

CBOIO TOYKY 3peHus. Kpome 3Toro, ydvamuecs AOJDKHBI OBJIaJIeTh IPUEMaMH, CBSI3aHHBIMU C OINpEACICHUEM MOHSITHM:
OTpaHUYMBATh MX, ONUCHIBATh, XapaKTepU30BaTh U cpaBHUBATh. ClieI0BATENIbHO, MPU HU3YUYCHUH XUMHUHM B OCHOBHOM MIKOJIE
y4amecs JOKHBI OBJaACTh YYCOHBIMH JEHCTBUSIMHU, TO3BOJSIONIMMU UM JOCTHYb JIMYHOCTHBIX, MPEIMETHBIX U
MeTanpeIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

[Ipenyaraemass mporpaMma MO XWMHH PAcKpbIBaeT BKJIAJ Y4YEOHOro MpeaMeTa B JIOCTH)KCHHE II€JIe OCHOBHOTO OOIIETo
o0pa3oBaHUsI U ONPENETISAET BAKHEUIITNE COJIEPIKATENbHbIE JIMHUU MTPEAMETA:

* BellleCTBO — 3HAHUS O COCTaBE U CTPOCHUH BEIIECTB, UX BAXHEHITNX (PU3NUECKUX U XUMUYECKUX CBOMCTBAX, OMOJIOTUYECKOM
JICUCTBUH,



XMMHYECKAsl peakuusi — 3HaHUAd 00 YCJIOBMSIX, B KOTOPBIX IPOSIBISIOTCS XUMHYECKHE CBOMCTBA BEILECTB, Crocolax
yIIpaBJICHUS XUMHYECKUMHU IpoLeccamu;
 IPUMEHEHHe BelIeCTB — 3HAHWS M ONbIT IPAKTUYECKOW NEATEIbHOCTHM C BEIIECTBAMHU, KOTOpPbIE HamOOJEe YacTo
yIOTPEOISIFOTCS. B IOBCETHEBHOM KU3HU, IIMPOKO MCIHOJB3YIOTCS B MPOMBIIIJIEHHOCTH, CEILCKOM XO3SIIICTBE, HA TPAHCIIOPTE;
 I3bIK XMMHM — CHUCTEMa BaXHEHIIMX MOHATHMM XMMHHM M TEPMHHOB, B KOTOPBIX OHHM ONMCHIBAIOTCA, HOMEHKJIATypa
HEOPTaHMYECKUX BEIECTB, T. €. MX Ha3BaHMA (B TOM YHWCJE W TPUBHUAIbHBIC), XUMHUYECKHE (HOPMYNBI U ypaBHEHHUS, a TaKKe
MpaBmJIa IepeBoa MHPOPMAIIHH C ECTECTBEHHOTO S3bIKa Ha SI3bIK XUMUU U 00PATHO.

[Tpu oTOope comeprkaHus, KOHKPETU3UPYIOIIETO MPOrPaMMy, YUUTHIBAIOCH, YTO TIepe 00ImMUM o0pa3oBaHUEM HE CTOUT 3ajJada
po(hecCHOHATFHON MOATOTOBKH O0yUYaIOIMUXCs. DTO OMPEIEINUIIO MOCTPOSHHE Kypca Kak OOIIEKyIbTYpPHOTO, HAMpaBIEHHOTO,
npexae Bcero Ha (OPMUPOBAHHME M PAa3BUTHE MHTEpECa K M3YUCHHIO XMMHH. YUTE€Ha OCHOBHasg OCOOCHHOCTH MOJPOCTKOBOTO
BO3pacTa — HaJaJlo Mmepexoja OT IETCTBA K B3POCIOCTH, KOTOPBINA XapaKTepU3yeTCs pa3BUTHEM TO3HABATENLHOU C(ephi.

Ha »tame ocHOBHOTO 00mIer0o cpeaHero oOpa3oBaHUS TMPOMCXOAUT BKIIOYEHHE OOYy4YalOUMXCA B TMPOEKTHYIO U
HCCIIEIOBATENbCKYIO JIEATEIbHOCTh, OCHOBY KOTOPOW COCTABJIAIOT TaKUE YHHUBEpCalbHbIE yueOHbIE IEHCTBUS, KaK YMEHUE
BUJETh MpOOJEeMbl, CTaBUTh BOMNPOCHL, KiIacCU(PUIMPOBaTh, HAOJIOIaTh, MNPOBOJUTH DSKCIEPUMEHT, JelaTh BBIBOJBI U
YMO3aKII04YeHUs, 00BACHATD, JOKA3bIBaTh, 3AIUIIATh CBOU UJAEH, JaBaTh onpeaeaeHus NoHATusIM. Cro/ia ke OTHOCSITCS PUEMBI,
CXOJHBIE C OIpEAETICHUEM MOHATUI: ONKCaHUE, XapaKTEpPUCTUKA, pa3bsiCHEHHE, CpaBHEHHE, pa3ianueHue. opmMupoBaHue 3THX
YHHUBEPCAJIbHBIX YUEOHBIX NEHCTBUII HAUMHAETCS €€ B HAYaJIbHOM IIKOJIE, a B Kypce XUMHUU OCHOBHOMW IIKOJIbI POUCXOUT UX
pa3BUTHE U COBEPILICHCTBOBaHMUE. B CBA3M ¢ 3TUM pe3epBHBIEC YaChl MNIAHUPYETCS UCIONIb30BaTh Ha (POPMUPOBAHKE U PA3BUTHE
YMEHHH MPOCKTHON M MCCIIEA0BATEIHCKON JESTEIBHOCTH, YMEHHE BUJETh MPOOJIEMBI, A€TaTh BBIBOJBI U YMO3AKIIIOUCHUSI.

MecTo yueOHOro npeamMera B y4eOHOM IJIaHE

Oco0EHHOCTBIO CcoliepKaHUsl Kypca « XUMUSD) SIBISIIOTCA TO, YTO B 0a3MCHOM yuyeOHOM (00pa30oBaTeIbHOM) IUIAHE 3TOT MPEIMET
MOSIBIISIETCS TIOCTICTHUM B PSATY U3YYCHUS €CTECTBEHHOHAYYHBIX TUCHUIUIMH. [[aHHAs HE0OXOIWMOCTh OCBOEHHS OOBSICHSETCS
TEM, YTO IIKOJIBHHUKH TOJDKHBI 00J1aAaTh HE TOJIBKO OMPENEJICHHBIM 3allaCoOM IPEIBAPUTEIBHBIX €CTECTBEHHOHAYUHBIX 3HAHUH,
HO W JOCTaTOYHO XOPOIIO PAa3BUTHIM aOCTPAKTHBIM MBIIUICHHEM. YUalIUMHCS YK€ HAKOIJICHBl 3HAHUS IO CMEXHBIM
OUCIMIUTMHAM [WKIa: Ouonornu, QU3MKH, MaTeMaTuku, reorpaduu, cHopMHUpOBAIMCH YMEHHS aHAJIU3UPOBATh, BECTHU
HaOJII0JICHHS, CPABHUBATh 00BEKTHI HAOIFOACHNS.

B cootBercTBUM ¢ y4eOHBIM MJIAaHOM Ha M3y4€HHE XUMHUU B 9 Kiacce OoTBOAUTCS 2 yaca B Henemo, 70 4acoB B roj, npu
HOPMATHBHOW TMPOJOHKUTEIIBHOCTH ydeOHOTO Toja 35 ydeOHbIX Henelb. B COOTBETCTBHMM CO CIIOKHUBIIEHCS MPaKTUKOU
OpraHM3alii OCHOBHOTO 00IIero o0pa3oBaHHMs B 0Opa30BaTENbHBIX YUPEXKIEHHUSAX OOIIero o0pa3oBaHHA peanbHas



POJOJDKUTEIBHOCTh YU4EOHOTO Trojia MEHbIE HOPMATUBHOW M cocTaBisieT 34 yuyeOHble Heaenu. Takum oOpa3om, Bpems,
BbIjIeNIIeMOe paboYMMU yueOHBIMY TJTAHAMU Ha M3YYEHUE XUMHH B 9 Kilacce Ha MpakTUKe paBHO 68 yacam.
C yueroM HEHW30EKHBIX TOTEPh YYEOHOTO BpPEMEHH, BBI3BIBAEMBIX Pa3UYHBIMH OOBEKTUBHBIMH IPUYMHAMHU, a TaKKe
HEO0OXOJMMOCTH BBIJICJICHUS JOMOJHUTEIBHOIO BPEMEHM HA HW3YYEHUE OTHAEIBHBIX BOIPOCOB Kypca XHMHHM MPOrpaMMOM
PeyCMOTPEH OOJBIION 00BEM PE3EPBHOIO BPEMEHH -6 YacoB.
IIporpamMmmoit npeayCMOTPEHO POBEACHHUE:
KOHTPOJIbHBIX padoT — 4,
MPAKTUYECKUX padOT — 6 4acoB.
Cpok peanuzaiy NporpaMMbl — OJJUH Y4EOHBIN TO/I.
DopMbl, METObI M CPEACTBA 00yUYeHHs, TEXHOJIOTHH
B nanHOM Kiacce BeAyIIMMU METOAAMU O0YUYEHUS MPEAMETY SBISIIOTCA: O0BSICHUTENbHO-HILTIOCTPATUBHBIN U pENPOAYKTUBHBIM,
XOTS HCIOJb3YETCS M YACTUYHO-TIOMCKOBBIM. Ha ypokax HCIONB3yIHOTCS AJIEMEHTHI CIAEAYIOIMX TEXHOJOTHH: JHUYHOCTHO -
OpUEHTHUPOBAHHOE 00yuYeHue, oOydyeHue ¢ mpuMeHenrneM onopHeix cxeM, KT, mpoekTHas AesITeIbHOCTb.

Ucnons3yroTes cneaytomye GopMbl 00yueHUsI: yueOHbIE 3aHITUS, YKCKYPCUHU, HAOIIOACHUS, ONBIThI, SKCIIEPUMEHTHI, paboTa
C y4yeOHON W JOTIOJIHUTEIBHON JIMTEpaTypOH, aHaIn3, MOHUTOPUHT, UCCIeI0BaTeNbCcKas paboTa, mnpeseHTalus. OnpeneaeHHOe
MECTO B OBJAJEHUU JAaHHBIM KYypCOM OTBOJMUTCS CaMOCTOSITENIbHOM paldoTe: MOArOTOBKAa TBOPUECKHX paboOT, COOOIIEHUH,
pedeparos.
@DopMbI IPOMEKYTOYHON U UTOIOBOM ATTECTALUU
[IpomexxyTouHas arTecTanus NpoBoAUTCS B hopme:
- TECTOB;
-KOHTPOJIbHBIX;
- CaMOCTOSITENIbHBIX padoT;
- MPAKTUYECKUX;
- TBOPYECKHUX padoT.
VYuamumecs npoxoaiaT UTOroByro arrectanuto — B Buae [ NA.
O6yuenune Benércs mno yueOHuky O.C.I'aOpuensn «Xumus 9 Kigacc», KOTOPBIA COCTaBIAECT €IUHYIO JIMHUIO YYCOHUKOB,
COOTBETCTBYET (peAepalbHOMY TOCYAApPCTBEHHOIO0 OOpa30BaTEIbHOTO CTaHIApTa BTOPOTrO TOKOJIEHHWS ©0a30BOTO YPOBHS U
peanusyet aBTopckyto nporpammy O.C.I"'abpuensaa( 2012r.)



Paznen Kosn4yecTBo yacon
1. BBenenue. Oo6mmas
XapaKTepUCTHKA XUMHYCCKUX
AJIEMEHTOB M XUMHYECKUX PEaKIIHil.
ITepunoanyeckuii 3aKOH u 10
ITepnoanyeckas cucTemMa
XUMHYCCKUX AJIEMEHTOB
J.1.MenneneeBa
2.Mertanisl 15
3.IIpakTukym 1 «CBolicTBa 3
METAJJIOB ¥ UX COCAUHCHUI
4 HemeTasabl 25
5. Ilpaktukym 2  «CBoiicTBa 3
HEMETAJIJIOB U MX COCIMHEHHMIN)
6.0000111eH1E 3HAHMUH TT0 XMMUH 32
KYpPC OCHOBHOM IITKOJIBI. 10
IToaroroska k 'A.
Peseps 2
Hroro: 68

Pe3yabTaTam ocBoeHMsI Kypca XUMHUU
[Ipy w3yyeHUM XUMUM B OCHOBHOW IIKOJE OOECNEeUMBACTCA JOCTHKEHUE JIMYHOCTHBIX, METAMPEAMETHBIX M MPEIMETHBIX
pEe3yJIbTaTOB.

JIMYHOCTHBIE:



B IIEHHOCTHO-OPUEHTAIIMOHHOM chepe — YyBCTBO FOPJOCTH 32 POCCUNUCKYI0O XUMUYECKYIO HayKy, TYMaHU3M, OTHOIICHHE
K TPYy, LIENIeyCTPEMIICHHOCTb;

(dhopMHUpoOBaHUE LIEHHOCTH 3/I0POBOT0O U 6€30macHOro 00pasza >KM3HU; YCBOCHUE MPABUII MHIUBUYAIBHOTO U
KOJUIEKTUBHOTO 0€30MacHOT0 MOBE/ICHUS B UPE3BBIYAHHBIX CUTYAIMIX, YTPOXKAIOIINX KU3HU U 3I0POBBIO JIOJCH;

B TPYJOBOM cpepe — roTOBHOCTb K OCO3HAHHOMY BBIOODY JasibHEIIel 00pa30BaTeIbHON TPACKTOPHUU;

B IMO3HABATEJIbHOW (KOTHUTUBHOM, HHTEIJIEKTYaIbHON) chepe — yMeHue ynpaBisiTh CBOCH MO3HAaBATEIbLHOMN
JEeSATEIbHOCTBIO.

(hopMUpOBaHNE OCHOB SKOJIOTHYECKOU KYJIbTYPhlI, COOTBETCTBYIOIIECH COBPEMEHHOMY YPOBHIO 3KOJIOTHUYECKOTO
MBIIUICHUS, PA3BUTUE ONBITA YKOJOTUYECKH OPUEHTHUPOBAHHOUN pe(IeKCUBHO-OIICHOYHOM U MPAKTUYECKOU JEATeIIbHOCTH
B J)KU3HCHHBIX CUTYyaIUsX;

MeTaHpe)]MeTHble:

YMEHHUE CaAMOCTOSITENIBHO ONPENEIATh LEJIU CBOEro 00yUYeHUs, CTABUTh M (POPMYJIHPOBATH JIJIsl c€0s1 HOBBIE 3a7ja4M B yuéOe
Y II03HABATEIIBHOM AESATEIIbHOCTH, PA3BUBATh MOTUBBI U HHTEPECHI CBOEH ITO3HABATEIBHON JIESITEIbHOCTH;

YMEHUE CaMOCTOSATEIHHO IJIAHUPOBATH MYTH JOCTHKEHHS IIeJiel, B TOM 4YHCIIe aJbTePHATUBHBIC, OCOBHAHHO BHIOUPATH
HauOosee 2 (PeKTUBHBIE CIOCOOBI PEIICHHS YUYeOHBIX U TTO3HABATEIBHBIX 33/1a4;

YMEHHUE COOTHOCHUTH CBOU JIEWCTBUS C IUIAHUPYEMBIMU PE3YyJIbTaTaMH, OCYILIECTBIATH KOHTPOJIb CBOEH IEATEIBHOCTU B
Mpoliecce AOCTHKEHUS Pe3yJibTara, ONPEAeNaTh CIOCOObI NEHCTBUNM B paMKaxX MPEISIOKEHHBIX YCJIOBUM W TpeOOBaHUM,
KOPPEKTUPOBATh CBOU JACHUCTBUS B COOTBETCTBUU C U3MEHSIOIIEHCA CUTYallUE;

YMEHHE OLICHUBATh MPABUILHOCTD BBITIOTHEHUS YU4EeOHOM 3a/1aui, COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHUS;

BJIaJICHHE OCHOBaMHU CAMOKOHTPOJISI, CAMOOIIEHKH, PUHATHS PEIISHUM U OCYIIECTBICHHUS] OCO3HAHHOTO BBIOOpa B yUEOHOM
Y MO3HABATEIBHOU JACSATEIbHOCTH;

YMEHHE ONPENeNATh MOHATHSA, CO3JaBaTh O0OOIIEHUS, YCTAaHABIMBATh AHAJIOTUH, KJIACCU(UIIMPOBATH, CAMOCTOSTEIBLHO
BBIOMpATh OCHOBAHUS M KPUTEPUM I KiIacCU(UKAIMKM, yCTaHABIMBATh NPUUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH
JIOTUYECKOE PACCYKJICHUE, YMO3aKItIoueHUe (MHIYKTUBHOE, I€TYKTUBHOE U 10 aHAJIOTUH) U JIeJIaTh BHIBO/IBI;

YMEHHE CO3/1aBaTh, MPUMEHITh M MPEeoOpa3OBBIBATh 3HAKW W CHUMBOJIBI, MOJICJIM M CXEMBbI JJIsl PEIICHUS y4YEeOHBIX U
MO3HABATEJIbHBIX 33]1a4;

YMEHHUE OPTaHU30BBIBATH yU€OHOE COTPYAHHUYECTBO U COBMECTHYIO JESATEIHHOCTh C YUUTEIIEM U CBEPCTHUKAMH; PabOTaTh
WHIUBUyAJIbHO W B TPYIINE: HAXOAUThH OOIEe PEIIeHHe W pa3peniaTh KOH(PIUKTH Ha OCHOBE COTJIACOBAHUS MO3UIIUNA H
y4éTa UHTEepecoB; (HOPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHECHHE;



YMEHHUE OCO3HAHHO UCITIOJIB30BATh PEUEBBIC CPEICTBA B COOTBETCTBUHM C 3aa4€li KOMMYHUKAIUH IS BBIPAKEHUSI CBOMX
YyBCTB, MBICIIEH U MOTPEOHOCTEN; TUIAHUPOBAHUS U PETYJISILIUU CBOEH JNEATENIbHOCTH; BJIaJIEHUE YCTHOM M MUCbMEHHOM
pEeYbI0, MOHOJIOTUYECKON KOHTEKCTHON PEYbIO;

(GopMHpOBaHME M pPa3BUTUE KOMIIETEHTHOCTM B OOJacTH MCHOJIb30BaHUSA HHPOPMAMOHHO-KOMMYHUKALMOHHBIX
TEXHOJIOTHH;

(hopMHpPOBaHKE U PA3BUTHE IKOJIOTMYECKOTO MBIIUIEHUS, YMEHUE MPUMEHSTh €ro B 03HABATEIbHONW, KOMMYHHKATUBHOM,
COLIMAJIBHOM MIPAKTUKE U MPOPECCUOHAIBHON OPUEHTALINH.

IIpeamerHsble:
1.B no3naBarebHOi cepe:

JABATh ONPENECIECHUS U3YUEHHBIX MMOHATHI: «XUMAYECKUHN JJIEMEHT», «aTOM», KHOH», «MOJIEKYJIa», «IIPOCTBIE U CIIOKHBIE
BEILIECTBA», «BEIIECTBOY», «XUMHUUYECKas (OpMysa», «OTHOCUTEIbHAs aTOMHAas Macca», «OTHOCUTENIbHAsI MOJIEKYJIsIpHas
Macca», «BaJIEHTHOCTBY», «CTENEHb OKHUCIICHUS», «KPUCTAUINYECKAas PEHIETKA», «OKCHUIBD), «KHCIIOTBD), «OCHOBAHUSI»,
«Cconmm», «aM@OTEPHOCTbY, «UHAUKATOP», «IEPUOJUYECKUN 3aKOH», «IEepUOJMYecKas TaOJIMLa», «U30TOIbD,
«XMUMHUYECKAS CBA3BY», «IIEKTPOOTPULIATENIBHOCTEY, «XUMUAUYECKAsA PEAKLMI», «XUMMUUYECKOE YPaBHEHUE», «T€HETUYECKAs
CBS3b)», OKUCIICHUE», «BOCCTAHOBIICHUE), «QJIEKTPOJIMTUYECKAS TUCCOLMUALUA», KCKOPOCTh XUMUYECKON PEAKIIUN»;
ONMCAaTh JEMOHCTPALMOHHBIE U CAMOCTOATENIBHO NTPOBEICHHBIC XUMUUECKUE IKCIIEPUMEHTHI;

ONMCHIBATh U PA3JIM4aTh U3YUYCHHBIE KJIACChl HEOPTaHUYECKUX COECIMHEHUM, IPOCTHIE U CIIOYKHBIE BEIECTBA, XUMUUECKUE
peakuuu;

KJIACCU(DPUIIMPOBATH U3YyUEHHBIE OOBEKTHI U SIBJICHUS;

JIeNaTh BBIBOJBI M YMO3aKJIIOYEHUs M3 HAONIOJACHHM, M3YyUYEHHBIX XHMHUYECKHX 3aKOHOMEPHOCTEH, MPOTHO3WPOBATh
CBOMCTBA HEM3YUYEHHBIX BEILIECTB M0 AHAJIOTUU CO CBOMCTBAMU U3YUYEHHBIX;

CTPYKTYPUPOBATh U3yUYEHHBIN MaTepHall U XUMHUUYECKYI0 HH(POPMALIHIO, TOTYYEHHYIO U3 IPYTUX UCTOYHUKOB;
MOJEIUPOBATh CTPOCHUE ATOMOB AJIEMEHTOB 1-3 IEPUOIOB, CTPOEHUE MPOCTHIX MOJIEKYJ;

2.BIIeHHOCTHO — OPMEHTAIIMOHHOM cepe:

aHaJM3UPOBaTh W OLICHUBATh TOCJEACTBUS JIJII OKPYXKAIOIIEH cpelbl OBITOBOM M IMPOU3BOJICTBEHHON EATEIIBHOCTH
YeJI0BEKa, CBA3AHHOU C TIepepadOTKO BEIIECTB;

3. B Tpynosoii cepe:

IMPOBOANTH XUMHYECKUIN OKCIICPUMCHT,

4. B chepe 0e30nmacHOCTH KU3HEAEATETLHOCTH:



TemaTH4ueckKoe IVIAHUPOBAHUE V‘ICﬁHOFO MaTepuajia

OKa3bIBaTh MEPBYIO MOMOIIb MPH OTPABICHUAX, 0KOTAaX M JPYTHX TPaBMax, CBSA3aHHBIX C BEIIECTBAMHU U JIAOOPATOPHBIM
000py1I0BaHUEM.
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OcHOBHOe coepkaHne Kypca
BBenenue. O01mas xapakTepUuCTUKA XUMHYECKHUX 3JIEMEHTOB M XUMUYeCKUX peakuui. [lepuoguyeckunii 3aKoH u
Ilepunoauyeckasi cucremMa
xumMuueckux 3jeMenToB J[. 1. MenaeseeBa (10 1)
XapakTepucTUKa dJIEMEHTAa II0 €ro MojokeHuio B llepuonnueckoint cucreme xumudeckux siemeHToB [l M. Menneneesa.
CBOMCTBA OKCHJIOB, KHUCJIOT, OCHOBAaHHW W COJIEM B CBETE TEOPHUHU JJIEKTPOIUTHYECKOW JUCCOUMALNM W OKHUCIICHHMS -
BocCTaHOBJICHUs. [loHATHE O TMEpexXOoAHBIX »JJIeMEHTaX. AMQPOTEPHOCTh. ['€HETHMUECKUU psAJl TEPEXOJHOT0 JJIEMEHTA.
[Tepuonnueckuii 3axkoH u llepuognueckas cucrtema xumudeckux syemMeHToB [[. M. MeHneneeBa. Xumuueckas OpraHu3alns
KABOM U HEKHMBOW MPUPOJBI. XMMUYECKUN COCTAaB f/Ipa, MAHTUU U 36MHOU KOpbl. XMMHUUYECKHUE DJIEMEHTHI B KJIETKAX YKHUBBIX
opraHu3MoB. Makpo- u MuKpodJIeMeHThl. O000IIeHNe CBEICHU O XUMHUYECKUX peaknusax. Knaccubukamums XUMHUYECKHX
peakiuii Mo pas3IMYHBIM TPHU3HAKAM: «UHCIO M COCTAB PEArHpPYyIOIIMX M OOpa3yIOUIUXCs BEIIECTB», «TEIIOBON 3 exT,
«HAMpAaBIICHUE», «U3MEHEHUE CTENEHEH OKHUCJICHHUS JJIEMEHTOB, OOpa3yIolUX pearupyroline BeliecTBay, «dasay,
«MCIIOJIb30BaHUE KaTanu3aropay. [lonarue o ckopoctu xumuyeckon peakuuu. OakTopsel, BIUSIOMINAE HA CKOPOCTh XUMUUYECKHUX
peakuumii. Katanuzatopsl u katanu3. MTHruOuTOpbl. AHTHOKCUIAHTHI.
JeMoHcTpanum.
Paznuunsie hopmbl Tabnuiel JI. . MenneneeBa. Mopaenu aToMoB 3jeMeHTOB 1—3-To mepuoioB. Mojienib CTpOEHUsI 36MHOTO
mapa (ImornepeyHbiil pa3zpes). 3aBUCUMOCTh CKOPOCTH XUMHUUECKON PeaKIud OT MPUPObl PEaruPYIOIINX BEIIECTB. 3aBUCUMOCTh
CKOPOCTH XMMHWYECKON PEAKIMHU OT KOHIIEHTPALMU PEarrpyrolIMX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON pEeakIvu OT
IJIOIIAM CONMPUKOCHOBEHUS PEArupyrolinuX BEIIECTB («KHUIIAIIUM C0i»). 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW pPEaKIUU OT
TEMIIepaTyphl pearupyromux BemecTs. ' OMOreHHbIN U TeTeporeHHbId katanusbl. DepMeHTaTuBHbIN KaTtanus. UHrubuposanue.
JlabopaTopHbIe ONBITHI.
1. IMonyuyeHue TUAPOKCUIA LIMHKA W HUCCIEJOBAHUE €ro CBOMCTB. 2.MoaenupoBanue noctpoeHus llepuoandeckoit cuCTEMbl
xumudeckux snemenToB J[. M. MenneneeBa. 3. 3amemnienue xene3oM mMeau B pactBope cyiabdara memu (II). 4. 3aBucumocTs
CKOPOCTH XMMUYECKON PEAKIINU OT IPUPO/IbI PEATHPYIOIIUX BEIIECTB HA MPUMEPE B3aUMOIEUCTBUS KUCIOT C METAJIAMMU.



5. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIMU OT KOHIICHTPAIIMU PEArupYIOIINX BEUIECTB HA TPUMEPE B3aNMOJICUCTBUS LIMHKA
C COJISTHOM KHCJIOTOM Pa3JIMYHOW KOHIICHTPAIHH.

6. 3aBUCHUMOCTh CKOPOCTHM XMMHYECKOM peaKkUuy OT IUIOMAAU CONPUKOCHOBEHHUS PEarupyronmx BemecTB. 7. MoaenupoBaHue
CKUISIIETO CIOs». 8. 3aBUCMMOCTh CKOPOCTM XMMHYECKOW PEAKIHMHM OT TEMIIEPATypbl pEearupyrolux BEMIECTB Ha MPUMEPE
B3aumozencteus okcuna meau (II) ¢ pactBopoMm cepHOM KHCIOTHI pa3nu4yHOW TemmepaTryphl. 9. PasnoxeHue mnepokcuia
BOJIOpO/Ia ¢ noMolbio okcuaa mapranua (IV) u karanasel. 10. OOHapyXeHHe KaTajla3bl B HEKOTOPBIX MUILIEBBIX MpoayKTax. 11.
NurubupoBanue B3aMMOACHCTBUSI KUCIOT C METalIaMU YPOTPOITUHOM.

IIpeaMeTHbIE pe3yabTATHI 00Y4YeHUS

VYyammiics 10/IKeH ymems:

WCMOJIb30BaTh IPU XapaKTEPUCTUKE MPEBPAICHUN BEIIECTB MOHATHUS: «XHUMHYECKAs PEAKIUSI», «PEAKIHU COCAUHCHUS,
«PEAKIUU PA3TOKEHUSN», «PEAKIMU OOMEHa», «pPEaKUUH 3aMEIICHUS», «PEAKIUU HEUTpaIu3alumn», «IK30TEPMUUYECKUEC
peakIum», <OAHAOTEPMUUECKHUE  pEaKIuu», «OoOpaTUMble pEaKIuu», «HEOoOpaTUMbIE PEAKIUN», «OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE pPEAKLUHMHN», «TOMOTEHHBIE PEaKLHW», «TETEPOTr€HHbIE PEAKIUN», «KATAIUTUYECKHE pPEaKIuny,
CHEKATAJTUTUYECKUE PEAKITUNY, «TETUIOBOM A((HEKT XUMHUECKOU PEAKIINIY, KCKOPOCTh XUMHUECKOW PEAKIINIY, «KAaTaTU3aTopy;
XapaKTepU30BaTh XUMUYECKHE DJIEMEHThl 1—3-Tr0 MepuojOB MO HMX MOJIOXKeHUto B llepumomuyeckod crucTeMe XUMHYECKHX
aneMeHTOB [[. 1. MeHneneeBa: XMuMHUECKHM 3HAK, MOPSAKOBBIM HOMEpP, MEPUOJ, TPYIIIIA, HOATPYIIIA, OTHOCUTEIbHAS aTOMHAas
Macca, CTpOCHHE aToma (3apsija sApa, YUCIO TMPOTOHOB M HEHUTPOHOB B sApe, OOIEe YHUCIO DJIEKTPOHOB, pPACIpECICHHE
AJIIEKTPOHOB TIO AJIEKTPOHHBIM CIIOSIM, MPOCTOE BEIIECTBO, (hOpMYyJia, Ha3BaHWE M THUIT BBICIIIETO OKCUJA U THJIPOKCHUIA, JIETYUYEro
BOJIOPOJITHOTO COEITMHEHMUS (/1711 HEMETAJIOB));

XapaKTepru30BaTh OOIIME XMUMHUYECKHE CBOMCTBa aM(OTEPHBIX OKCHIOB W THUAPOKCHUIOB; MPUBOAUTH IMPUMEPHI PEAKIIUH,
MOATBEPKIAAIOIMINX XUMUYECKHE CBOMCTBA aM(DOTEPHBIX OKCUIOB U THAPOKCHUIOB;

JaBaTh XAPAKTEPUCTUKY XMMHUUYECKHUX PEAKIMHI IO YHUCIY M COCTABY MCXOAHBIX BEIIECTB M MPOAYKTOB PEAKIUH; TEILIOBOMY
addeKkTy; HampaBICHUIO NPOTEKAHUS PEAKIMU, W3MEHEHUIO CTEMEeHEW OKHUCICHHUS DJIEMEHTOB; arperaTHOMY COCTOSHUIO
HCXOJIHBIX BEIIECTB; YUYACTUIO KaTaau3aTopa;

OOBSICHSTH U NMPUBOJIUTH MPUMEPHI BIUSHUS HEKOTOPBIX (PaKTOPOB (MpHUpOa pearupyromux BeIIeCTB, KOHIICHTPAIUS BEIECTB,
JaBJICHHE, TeMIepaTypa, KaTalu3aTrop, MOBEPXHOCTh CONPUKOCHOBEHUS PEAarvupyroluX BEHIECTB) HA CKOPOCTh XUMHYECKUX
peaKiui;

HaOIIOAAaTh W ONMCHIBATH YPABHEHUS PEAKIIUN MEXIY BEIIECTBAMH C IIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO WIIM POJTHOTO) SI3bIKA U
S3bIKa XUMHUH;



POBOJUTH OIBITHI, TOJTBEPKAAIONINE XUMUUYECKHE CBOMCTBA aM(OTEPHBIX OKCUIOB U THAPOKCUIOB; 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKON peakluu OT pa3Iu4HbIX (PAKTOpoB (MpUpO/Ia pearupyrolnxX BEUIECTB, KOHIICHTpPAlUs BEIECTB, aBJICHUE,
TeMIlepaTypa, KaTajiu3aTop, IOBEPXHOCTh COMPUKOCHOBEHUS PEarupyrolnx BEIeCTB).

MertanpeaMeTHbie pe3yJbTAThI 00yUeHUsA

Ydaamuiicst 10J17KeH ymMemb:

ONpEeNeNsITh LEeAb y4eOHOW AESITENIbHOCTU C IMOMOINBI) YUHUTENS U CAMOCTOSITENBHO, MCKATh CPEACTBA €€ OCYLIECTBICHUS,
paboTasd MO IUIaHy, CBEPATh CBOM JCHCTBUSA C LENbIO M NPH HEOOXOAWMOCTH HCIPABIATH OLIMOKHA C MOMOIIBIO YUUTENS U
CaMOCTOSTEIBHO;

COCTABJISITh AHHOTALIUIO TEKCTA;

CO37aBaTh MOJEIH C BBIJICJICHUEM CYUIECTBEHHBIX XapaKTEPUCTUK OOBEKTa W MPEACTaBICHUEM HX B IMPOCTPAHCTBEHHO-
rpauuecKoil Ui 3HaKOBO-CUMBOJIMYECKOH (OpME;

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

OCYULIECTBJIATH NPSIMOE IEAYKTUBHOE JOKA3aTEIbCTBO.

Tema 1. Metamabl (18 u)

[Tonoxxenne wmetamnmoB B Ilepuoamueckor cucremMe xumuyeckux dsneMeHTtoB [l WM. MengeneeBa. Merammueckas
KpUCTAJJIMYECKasl pelleTKa W MeTaJUIMueckas Xumuueckas cBa3b. OOmme ¢usnueckue cpoiictBa MeramwioB. CruiaBbl, HX
CBOMCTBA M 3HA4YeHUE. XMMHUYECKHE CBOMCTBA METAJUIOB KAK BOCCTAHOBUTENIEH, a TAaKXKE B CBETE€ HMX IIOJIOKEHUS B
AIEKTPOXUMHUYECKOM PsiTy HaMpsiKeHU MeTauoB. Kopposust MeTaiioB U ciocoObl 00pbObI ¢ Hel. MeTtasutbl B ipupoje. Oomume
CHOCOOBI X MOJYYEHHS.

O0masi xapakTepuCTHKA MIEJOYHBIX MeTaI0B. MeTtauisl B nipupojae. O61mue crnocoosl ux nonydeHus. CTpoeHrne aTOMOB.
[IlenouHble MeTaIbl — MPOCThIE BellecTBa. BaxkHeHIMe COeIMHEHUSI IETIOUYHBIX METAIOB — OKCHUbI, TUAPOKCUJIBI U COJIU
(x7mopubl, KapOOHATHI, CyNb(AThl, HUTPATHI), UX CBOMNCTBA U MPUMEHEHUE B HAPOJIHOM X03siicTBe. Kanuitneie yaoOpeHusl.
OO0wmas xapakTepuCcTHKA 3JIEMEHTOB IJIaBHOM nmoarpynnsl II rpynnsi.

Crpoenune atomoB. lllenouynozemenbHble MeTaulbl — MPOCThIE BelleCTBa. BaxHeHIMe COeIUHEHHUs IEI0YHO3EMETbHBIX
METaJUIOB — OKCH/IbI, THJIPOKCHUBI U COJIU (XJOPHUAbI, KapOOHAThI, HUTPATHI, CyIb(daThl, (hochatel), MX CBOMCTBA U MPUMEHEHHE
B HAPOJHOM XO3SMCTBE.

ANIOMUHMH.

Crpoenue aToma, (pU3MUECKHE U XUMUYECKUE CBOICTBA MPOcToro BemuiectBa. CoeMHEHHs allFOMUHUS — OKCHJI U TUIPOKCH]I, UX
ampoTepHbIl XapakTep. Baxueitmue comm amomunamns. [[puMeHeHNe aTFOMUHUS U €70 COCTUHCHHM.



Kene3o.

CTpoeHue atoMa, GU3HUECKHe i XHMIYECKHE CBOICTBA IPOCTOro BemecTsa. I'enernaeckue psiasl Fe™ u Fe
Baxxneiimme conu kee3a. 3HaUeHUE KEJe3a U €ro COEAUHEHUH ISl IPUPObI K HAPOJHOTO XO34MCTBA.
JdeMoHcTpanuu.

OO0pa31pl METOYHBIX U IIEIOYHO3eMENbHBIX MeTauioB. O0pasiibl crijiaBoB. BzauMoaeiicTBue HaTpus, JIUTHUS U KAJIbLIUS C BOJOK.
B3anmoneiicTBue HaTpus W MAarHusi C KUCIOPOAOM. B3amMoAencTBUE METAUIOB ¢ HemeTauiamu. llomydeHume ruapokcuioB
xenesa (1) u (I11).

JlabopaTopHbIe ONbITHI.

12. B3aumojeicTBrEe pacTBOPOB KHUCIOT U cojied ¢ mertaimamu. 13. O3HakomiieHME ¢ pyaamu kene3a. 14. OkpamumBaHue
IUJAMEHU COJISIMM ILIEJIOYHBIX MeTaUIoB. 15. B3ammopmeincrBue kxambiuss ¢ Bogou. 16.1losmydenue ruapokcupa KambLus M
HCCIIEIOBAHNE €TO CBOKCTB.

17. TlomyyeHne ruapoKcria AIFOMUHHUS U UCCIIEIOBAHUE €ro CBOMCTB. 18. B3anmmonencTBre xene3a ¢ CONAHOM KUCIOTOW. 19.
[Tomyuyenue runpoxcuaos xxenesa (II) u (I11) u uzyuenue ux cBOMCTB.

IIpeameTHblIe pe3yabTaThl 00y4eHHUs

Ydamuiicst 10J17KeH yMemb:

WCIIONB30BaTh IPU XAPAKTEPUCTUKE METAUIOB M HUX COCAMHEHUN TMOHATUS: «METAUIbl», «PAJl AKTUBHOCTH METAJIOBY,
«ILIEJIOYHBIE METAJUIbl», «IIEJIOYHO3EMEIbHBIE METAJUIb», HCHOJb30BaTh WX IMPU XapAKTEPUCTUKE METAIIOB; JaBaTh
XapaKTePUCTUKY XUMHYECKUX 3JIEMEHTOB-METAIIOB (IEJIOYHBIX METAJJIOB, MarHus, KajbllMs, aJIOMUHUA, XKeJe3a) MO HX
nonoxenuto B Ilepuoanueckoit cucreme xumuueckux snemeHToB J[. V1. MenneneeBa (XMMUYECKU 3HAK, TOPSIAKOBBIA HOMED,
MepHoJI, TPYIa, NOArPyIIa, OTHOCUTENIbHAs aTOMHAs Macca, CTPOEHUE aToMa (3apsij sSapa, YUCIO MPOTOHOB U HEHTPOHOB B
a5ipe, o0lLIee YUCIO JIEKTPOHOB, paCIpEAesICHUE SJIEKTPOHOB O AJIEKTPOHHBIM CJIOSIM), POCTOE BEIIECTBO, POpMYyIia, HA3BaHUE
Y TUI BBICIIETO OKCUIA U TUAPOKCUIA);

Ha3bIBaTh COCUHEHUSI METAJUIOB U COCTABIATh UX (POPMYJIIBI IO HA3BAHUIO;

XapaKTepU30BaTh CTpOEHUE, o0uMe GU3NUECKIE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIIOB;

OOBSICHSATH 3aBUCUMOCTb CBOMCTB (MJIM MPEJICKA3bIBaTh CBOMCTBA) XUMUUECKUX AJIEMEHTOB-METAIOB (pagnyc, METALTNYECKUE
CBOMCTBA 3JIEMEHTOB, OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA AJIEMEHTOB) U 00pa3yeMbIX UMH COEIMHEHUH (KHCIOTHO-
OCHOBHBIE CBOMCTBA BBICHIMX OKCHUIOB W THIAPOKCHJIOB, OKHCIHTEIbHO-BOCCTAHOBHUTEIIBHBIE CBOMCTBA) OT IIOJOKECHHS B
[Tepunonnueckoit cucreme xumuueckux 3iemenToB . 1. Menneneesa;

+3



OINKCHIBaTh OOIIME XMMHUYECKHE CBOMCTBA METANIOB C MOMOIIbI) €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) S3bIKa U SI3bIKA
XUMUH;

COCTABJISITh MOJIEKYJISIPHBIE YPaBHEHUs DPEAKLUMN, XapaKTEPU3YIOIIUX XUMHUYECKHE CBOMCTBA METAJUIOB M UX COCAVHECHWM, a
TaK)Ke JIEKTPOHHBIC YPABHEHUS NPOLIECCOB OKUCIEHUA-BOCCTAHOBIICHMUS;

YPaBHEHUS JIICKTPOIUTHUYECKOW IHCCOLMALMU; MOJICKYJISIPHBIE, IIOJIHBIE M COKPAIICHHBIE HMOHHBIE YPaBHEHHs PEaKIU C
Y4aCTHEM 3JIEKTPOJIUTOB;

YCTaHaBJIMBAaTh MPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEX]y CTPOCHHEM aTOMa, XWUMHYECKOW CBS3bIO, THUIIOM KPHUCTAJIMYECKOU
PELIETKH METANIOB U UX COEAUHEHUH, NX OOIUMHU (PU3NYECKUMU U XUMUYECKUMHU CBOMCTBAMU;

ONMKCHIBATH XMMHUYECKHE CBOMCTBA IIEJIOYHBIX U IIETOYHO3EMENIbHBIX METAIUIOB, & TAK)KE AIFOMUHUS U JKeJIe3a U UX COeIUHEHUN
C IOMOLIBIO €CTECTBEHHOTO (PYCCKOT0 WJIM POJIHOTO) SI3bIKA U A3bIKA XUMHH;

BBINIOJIHATh, HAOJMIOAaTh W OMNHUCHIBATH XUMHYECKUMH SKCHEPUMEHT MO pPACIO3HABAHUIO BAXKHEHIIMX KAaTHOHOB METAJIOB,
TUIPOKCUI-UOHOB;

HKCIIEPUMEHTAJIBHO HCCJEN0BATh CBOMCTBA METAIUIOB UM HMX COEIUHEHUH, peliarb HSKCIIEPUMEHTAJbHBIE 3a/1ayd II0 TEME
«MeTaib»;

ONKCHIBATh XUMUYECKHUI SKCIIEPUMEHT C ITIOMOILBIO ECTECTBEHHOTO (PYCCKOIO UM POJHOTO) A3BIKA U SI3bIKA XUMUU;

IPOBOAMTH pACYeThl MO XUMHUYECKUM (OpMylIaM M YpaBHEHHUSIM peakUui, MPOTEKAIOUMX C Y4YacTHUEM METauIOB U HUX
COCIUHEHU.

MeTanpeaMeTHble pe3yJIbTaThl 00y4YeHUs!

VYyammiics 10/1KeH ymems:

paboTaTh MO COCTABICHHOMY IUIAHY, UCIIOJIb3Ysl HAPSAIY C OCHOBHBIMU M JOTOJIHUTENIbHBIE CPEJCTBA (CIPABOYHYIO JTUTEPATYPY,
cinoxubie npubopsl, cpeactsa MKT); ¢ momomipio yuutens orOupaTh A pelieHus] Y4eOHBIX 3a/lad HEeOOXOJMMBIE CIIOBAPH,
SHUUKIIONEANH, CIIPABOYHUKHU, DIEKTPOHHBIE TUCKU;

COMOCTAaBIIATh U OTOMPATh MH(POPMALKIO, MOTYYEHHYIO M3 PA3JIMYHBIX MCTOYHHMKOB (CIIOBApH, DHIMKJIONEINUU, CIIPABOYHUKH,
AJIIEKTPOHHBIE AUCKH, ceTh IHTEpHET);

MPEACTABIATh HHPOPMALIUIO B BUJE TaOJIHUII, CXEM, OTOPHOTO KOHCIIEKTa, B TOM 4Kclie ¢ mpumeHeHueM cpencts UKT;
oOpMIIATH CBOM MBICIH B YCTHON M NMHCbMEHHON pPEYM C yUYE€TOM CBOMX YUYEOHBIX M JKU3HEHHBIX PEUYEBBIX CUTYallUi, B TOM
yuciie ¢ npumenenueM cpeacts UKT;

COCTABJISITh PELIEH3UIO HA TEKCT;

OCYULIECTBJISAThH AOKA3aTEIbCTBO OT IPOTUBHOTO.



Tema 2. IIpakTukym 1. CBolicTBa MeTAVIOB W UX coequHeHn (3 )

l. OcyiuiecTBiaeHrnE LENOYKHM XUMUYECKUX mpeBpanieHuid. 2. IlomydeHne u CBONCTBA COENMHEHUN MeTaimioB. 3. Pemenue
AKCIIEPUMEHTAIIbHBIX 3a]1a4 HA PACIIO3HABAHUE U MOJYUYECHUE COCTMHEHUN METAIIIOB.

IIpeameTHbIe pe3yJbTATHI 00yYEeHUSA

Ydaamuiicst 10J17KeH ymMemb:

oOpaiatbcsi ¢ J1abopaTOpHBIM O0OpPYAOBAaHMEM M HarpeBaTeIbHBIMU TPUOOPAMH B COOTBETCTBUM C MPAaBWIAMHU TEXHUKU
0e30I1aCHOCTH;

HaOJI0/1aTh 32 CBOMCTBAMU METAJJIOB U UX COCAMHEHUN U SIBJICHUSMHU, IPOUCXOASIIUMU C HUMU;

OMHUCHIBATh XUMHUECKUU SKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKA U SI3bIKA XUMUH;

JieaaTh BBIBOJIBI IO pE3yJIbTaTaM MPOBEACHHOTO AKCIIEPUMEHTA.

MeTanpeaMeTHbIe Pe3yJbTATHI 00yUeHUs

VYyammiics 10JKeH ymems:

OTpeNeNsATh, UCXOAs U3 yueOHOM 3a1a41, HeOOXOAMMOCTh UCTIOIB30BaHUS HAOIIOICHUS UITH DKCIIEPUMEHTA.

Tema 3. Hemeranabl (25 4)

OO6miass xapakTepHCTHKa HEMETaIoB: moJjioxkeHne B Ilepmognueckoil cucreme Xumuyeckux dmemeHtoB J[. W
MenpeneeBa,0cO0EHHOCTH CTPOEHUSI aTOMOB, JJIEKTpoOTpuliareabHOCTh (D0) KakMepa «HeMeTammyHocTH», psig 0.
Kpucraminueckoe CTpoeHME HEMETAUIOB — MPOCThIX BemecTB. Amiorponusi. @duznueckue CBONCTBA HEMETAIIIOB.
OTHOCUTENBHOCTh MOHITUN «METAJUD» U «HEMETAILD».

Bonopoa.llonoxenue Bonopona B Ilepronnueckoit cucreme xumuueckux sneMeHToB . M. MenneneeBa. CtpoeHue atoma u
MoJieKyJbl. u3nueckue 1 XMMUYECKUe CBOMCTBA BOJOPO/Ia, €ro MOJTyUYeHUE U IPUMEHEHHUE.

1 IIpu nByxuacoBOM IUTAaHUPOBAHUH MPOBOJIUTCS TOJIBKO MpaKkTUieckas padora 3

Bonxa.

Ctpoenue moisekyibsl. Bogoponnas xumudeckas cBsizb. @u3ndeckue CBOWCTBA BOABI. AHOMAJINKM CBONCTB BOJBI. [ uapoduibHbIe
u tuapodoOHbIe BemecTBa. XWMHUYECKHE CBOMCTBAa BOAbl. KpyroBopoT Boasl B mpupojae. BomooumcTtka. Alpanusi BOJBI.
breitoBeie prnbTphl. MuHEpansHbie BObI. J(ucTuiimpoBanHas Boja, €€ MoTydeHue U MPUMEHEHHE.

O01mas xapakTepucTUKa rajoreHos.

Crpoenune atroMoB. [IpocThie BeliecTBa 1 OCHOBHBIE COEIMHEHUS FAJIOT€HOB, UX CBOWCTBA.

Kpatkue cBeaenus o xsope, Opome, prope u iioae. [IpumeHenre raioreHoB 1 UX COEAMHEHUN B HAPOJHOM XO3HCTBE.



Cepa.

Ctpoenue aTtoma, ajuiOTpOIMs, CBOMCTBA M MpuMeHeHue pomobOuueckou cepwl. Oxcuabl cepsl (IV) u (VI), ux nomyuenwue,
cBolcTBa U mpuMeHeHue. CepHasi KUCIIOTa U €€ COJIU, X MPUMEHEHHE B HAPOJAHOM x03s1iiicTBe. [Ipor3BOACTBO CEpHOM KUCTIOTHI.
A3o0T.

CtpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA MPOCTOTO BEIIECTBA. AMMHAK, CTPOCHHUE, CBOMCTBA, MOJTyYeHUue U npuMmenenue. Comau
aMMOHMSI, MX cBoMcTBa U npuMmeHeHue. Okcuasl azota (I1) u (IV).

A30THasl KHCIIOTa, €€ CBOMCTBAa M NpuUMEHEeHHe. HuTpaTbl U HUTPUTHI, NpoOJieMa HX COAEP)KAHUS B CEIbCKOXO35AWCTBEHHOU
MPOIYKUUU. A30THBIE YIOOpEHUSI.

dDocdop.

Crpoenune aroma, ajuIOTpOIUsA, CBOMCTBa 0enoro M KpacHoro ¢ocdopa, ux npuMmeHeHue. OCHOBHBIE COEIMHEHHMS: OKCH]I
dbocdopa (V) u oprodochopnas kucnota, pocharsl. DochopHbie YI0OpECHHUS.

Yraepon.

Crtpoenue aroma, aioTpomnus, cBoicTBa Moaudbukanuii, npumeHenue. Oxcuabl yriepoma (II) m (IV), ux cBolictBa u
npumeHeHnue. KapOoHaThl: KalblUT, COJa, TOTAIll, UX 3HAYCHHUE B MPUPOJIC U KU3HU YEIOBEKA.

Kpemuuii.

CrpoeHue artoma, KpHUCTAUIMYECKUM KpEMHHUN, €ro cBoilcTBa W mnpuMeHeHue. Oxkcun kpemuusa (IV), ero mnpupoaHsie
pa3sHOBUAHOCTU. CHIMKaThl. 3HAYEHUE COEOUHEHHM KpPEMHHsS B JKUBOM M HEXHUBOM mnpupoae. [loHsTue O CHIMKATHOM
MIPOMBIIIEHHOCTH.

JeMoHcTpanum.

OO0pasipl TaIoreHoB — MPOCTHIX BElIECTB. B3auMoaeiicTBUE raloreHoB ¢ HaTpueM, ¢ allloMUHUEM. BeiTecHeHne xiaopoM Opoma
WIA MOJa W3 PACTBOPOB HUX coyieM. B3aumopencTBue cepbl C METaUlaMd, BOAOPOJOM M KHUCIOpPOAOM. Biaummoperncrteue
KOHLIEHTPUPOBAHHOW a30THOM KHCIIOTHI ¢ Menbto. Ilornoienue yriem pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccraHoBiieHue
Meau u3 ee okcupa yriaem. OOpa3ubl OPUPOAHBIX COEAMHEHHWM XJiopa, cepbl, (ocdopa, yriaepona, kpemuus. OOpasiibl
BAKHEUIIUX JIJI1 HAPOJHOTO XO3sCTBA Cyb(aToB, HUTPATOB, KapOOHATOB, ocdaToB. OOpasibl CTEKIIA, KEPAMUKH, LIEMEHTA.
JlabopaTopHbIe ONBITHI.

20. Ilonyuenwe wu pacno3HaBanue Bojaopoaa. 21. HccienoBanume NOBEPXHOCTHOTO HATsKEHUS BOJbl. 22.PacTBopeHue
NepMaHTaHaTa Kajus I METHOTO Kymopoca B Boje. 23. ['maparanusa o6e3BoxenHoro cynbdara menu (II). 24. Msrotosienue
TUIICOBOTO OTIIEYaTKa.



25. O3HaKOMIIEHHE C KOJUIEKIHEH OBITOBBIX (GUIBTPOB. 26. O3HAKOMIIEHHE C COCTAaBOM MHHEpaibHOUM BOJbl. 27. KauecTBeHHas
peakuus Ha rajgoreHua-uoHbel. 28. [lomydeHne u pacno3zHaBaHue kuciopona. 29. I'opeHue cepbl Ha BO3IYXE U B KHCIOPOJE.
30.CgoiictBa pazbaBieHHOM cepHOM KucioThl. 31. M3ydenue cBoiicTB ammuaka. 32. Pacno3nHaBanue coneil ammoHus. 33.
CgoiicTBa pa3daBiIeHHON a30THOM KUCIOTHL. 34. B3auMoeiicTBrEe KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C Mebl0. 35. ['openue
¢docdopa Ha Bo3ayxe U B kucinopoje. 36. PacioznaBanue docdaros. 37. ['openue yris B kuciopoae. 38. [lonydeHue yroiabHoi
KHUCJIOTHI U u3yueHue ee cBoicTB. 39. Ilepexon kapOOHATOB B TUAPOKAPOOHATHI.

40. Paznoxxenue ruapokapoonara Hatpus. 41. [TonydeHrue KpeMHEBOW KHUCIOTHI U U3yUYECHHUE €€ CBOMCTB.

IIpeameTHble pe3yJbTATHI 00yUeHUS

Yyammiics 10JKeH ymemas:

WCIIOJB30BaTh MPU XAPAKTEPUCTHUKE METAJUIOB M HMX COCIUHEHUIN TMOHSTHUSA: «HEMETaUIb», «raJOreHbl», «aJlJIOTPOITHBIE
BHUJIOU3MEHEHUS», <OKECTKOCTh BOJIbI», «BPEMEHHAsI *KECTKOCTh BOJIbI», «IOCTOSIHHASI >KECTKOCTh BOJbI», «OO0IIas >KECTKOCTb
BOJIBIY;

JaBaTh XapaKTEPUCTUKY XWMUYECKHX JJIEMEHTOB-HEMETAIOB (BOJOPOJA, TaJlOTEHOB, KHUCIOpOia, cephl, a3ora, (ocdopa,
yriiepoja, KpeMHHs) 1Mo UX IMoJokeHuto B [lepuoandeckoit cucreme xumudeckux siaeMentoB J[. . MennaeneeBa (XUMUYECKUit
3HAK, MOPSIKOBBIM HOMEp, MEPHUO/I, TPYyIIa, MOATrPYINa, OTHOCUTEIbHAsI aTOMHAsi Macca, CTPOCHHE aToMa (3apsij siapa, YUCIIO
MIPOTOHOB W HEUTPOHOB B sjipe, OOIee YUCIIO SJIEKTPOHOB, PACIPEACIICHUE DJIEKTPOHOB IO AJIEKTPOHHBIM CJIOSIM), MPOCTOE
BEIIECTBO, (popmyna, Ha3BaHME M THUIl BBICIIETO OKCHJA U TUIPOKCHAA, (opMyja M XapakTep JIETy4yero BOJOPOJIHOTO
COCJIMHECHUA );

Ha3bIBaTh COEMHEHUS HEMETAIIJIOB U COCTABIISATh UX (DOPMYIIBI 11O HA3BAHUIO;

XapaKTepru30BaTh CTPOEHHUE, 00IIHE (PU3UUECKUE U XUMUUECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB;

OOBSICHATh 3aBUCMMOCTh CBOMCTB (WMJIM TMpeJCKa3blBaTh CBOMCTBA) XHUMHYECKUX DJIEMEHTOB-HEMETAIOB (paauyc,
HEMETaJUIMYEeCKUE CBOMCTBA DJIEMEHTOB, OKHCIMTEILHO-BOCCTAHOBHUTEIIHLHBIE CBOMCTBAa AJIEMEHTOB) M O0pa3yeMbIX HUMHU
coeMHEHUN (KUCJIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHUIOB M THUIPOKCHIOB, JIETy4YMX BOJOPOJHBIX COCIUHCHUH,
OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT TMojiokeHus B Ilepuoamyeckod cucreme xumudeckux sinemeHtoB [ .
Menpeneena;

OMHCHIBATH OOIIME XUMUYECKUE CBOWCTBA HEMETAJIOB C MOMOIIBIOD €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) S3bIKA M SI3bIKA
XUMUH;

COCTaBJIATh MOJIEKYJISIPHBIE YPABHEHUSI PEakiivil, XapaKTepU3yolUX XUMUYECKHE CBOMCTBA HEMETAIJIOB M UX COCJAMHEHUH, a
TaKXe AJIEKTPOHHBIE YPABHEHUS MPOILECCOB OKUCICHUSI-BOCCTAHOBJICHUS;



YPAaBHEHHS JJIEKTPOJIUTHYECKON IUCCOLMALINM; MOJIEKYJISIPHBIE, MOJHBIE W COKPAICHHbIE HOHHBIE YPAaBHEHUS PEAKIUU C
YYaCTHUEM BJIEKTPOJIUTOB;

YCTaHABIIMBaTh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEKJY CTPOCHHEM aTOMa, XMMHYECKOM CBS3BIO, TUIIOM KPUCTAJUIMYECKON
PEIIETKN HEMETAUIOB U UX COSAUHEHUH, NX 00IMMU (PU3NYECKUMU U XUMUYECKUMHU CBOMCTBAMY;

OMKCHIBATH XUMHUYECKUE CBOMCTBA BOJIOPOJA, TAJIOTEHOB, KUCIOPOJIa, Cephl, a3oTa, Gocdopa, rpadura, anmasza, KpeMHUS U UX
COEIMHEHHI C MTOMOILBIO €CTECTBEHHOT'O (PYCCKOTO MJIM POJHOIO) S3bIKA U SI3bIKA XUMUH;

OMUCHIBATH CIIOCOOBI YCTPAHEHHUS )KECTKOCTU BOJIBI M BBITIOJIHATH COOTBETCTBYIOIIUN UM XUMHUYECKUM SKCIIEPUMEHT;

BBINIOJIHATH, HAOIOAATh U OMUCHIBATh XMMUYECKHI AKCIEPUMEHT MO PACMO3HABAHUIO MOHOB BOJIOPOJIa U aMMOHUS, CyJbdar-,
KapOoHat-, cuiaukar-, pocdar-, Xxaopua-, OpoMua-, UOJUI-UOHOB;

AKCIIEPUMEHTAIILHO MCCJIE0OBaTh CBOMCTBA METAJIOB M HX COCIUHEHUH, pellaTh 3IKCIEPUMEHTAJIbHBIE 3aJayd 10 TeMe
«HemeTtannby;

OMMUCHIBATh XUMHUECKUU SKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U A3bIKA XUMUH;

MPOBOJIUTh PAaCUeThl MO XUMHUYECKUM GopMysiaM M YPaBHEHHSIM PEAKIMi, MPOTEKAONIMX C Y4acTHEM HEMETAUIOB U UX
COEIMHECHUM.

MeTanpeaMeTHbIe pe3yJbTATHI 00yUeHUs

Ydanuiicst 10J19KeH ymMemb:

OpraHU30BbIBATh YUeOHOE B3aMMOJICHCTBUE B IpyIie (pacipeeisTh pOu, T0TOBAPUBATHCS IPYT C APYTOM U T. I1.);

MPEABUJIETH (IPOTHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHUN;

MMOHUMATh IPUYMHBI CBOETO HEYCIEXa U HAXOJAUTh CIIOCOOBI BBIX0J1a U3 ITOW CUTYaINH;

B JMAJIOTe C YYUTEJIEM YYUTHCS BbIpaOaThIBaTh KPUTEPUU OIEHKH U OMNPEISSATh CTENEHb YCIEIIHOCTH BBIMOJHEHUSI CBOSH
paboThl U pabOTHI BCEX, UCXOAS U3 UMEIOIINXCS KPUTEPUEB, COBEPIIICHCTBOBATh KPUTEPUHU OIIEHKH U TOJIb30BAThCS UMHU B XOJI€
OIICHKH M CaMOOIICHKH;

OTCTauBaTh CBOIO TOUKY 3PEHHUsI, ApTyMEHTUPYS €€;

MOATBEPKAATh apryMEHTHI (pakTamu;

KPUTHUYHO OTHOCUTBHCS K CBOEMY MHEHHUIO;

CIIyIIaTh APYTUX, TBITAThCS MPUHUMATH IPYTYIO TOUKY 3pEHUs, OBITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3PEHUS,;

COCTaBJISITH pedepar mo ornpeaeneHHon popme;

OCYILIECTBIISITh KOCBEHHOE Pa3/IeIMTENbHOE JOKa3aTEIbCTRO.

Tema 4. IIpakTukym 2. CBoiicTBa cOeJUHEHUIT HeMeTA/LIO0B (3 1)



1. Pemienue skcrnepuMeHTanbHBIX 3amady no Teme «lloarpymnma ramsoreHoBy». 2. PemieHue 3KCIepUMEHTAIBHBIX 3ajlad IO
teMme«lloarpynma xuciopoma». 3. Pemienuwe skcnepuMeHTanbHBIX 3amady mo Teme «lloarpynma aszora». 4. Pemienue
AKCIIEpUMEHTAIbHBIX 3a/1a4 1o Teme «lloarpymnma yrineponay. 5. [lonydenue, coOupanue U paclio3HaBaHUE ra3oB.

IIpeaMeTHbIe pe3yabTaThbl 00y4eHHs

Ydamuics 10JI2KeH yMems.

oOpaiatbcsi ¢ J1abopaTOpPHBIM OOOpPYAOBAaHMEM M HArpeBaTeIbHBIMU NPUOOPAMHU B COOTBETCTBUU C MPaBWIAMHU TEXHUKU
0e30I1aCHOCTH;

HaOII0AaTh 32 CBOMCTBAMH HEMETAJIOB M UX COCTMHECHUN U SBIICHUSMH, POUCXOASAIINMH C HAMH,

OTHCHIBATh XUMHUUYECKHH SKCTIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MM POTHOTO) SI3bIKA U SI3bIKA XUMUU;

JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM MPOBEACHHOTO SKCIIEPHUMEHTA.

MeTanpeaMeTHble pe3yJbTaThl 00yUeHUs!

Yyanmiics 10/2KeH yMems.

OTpEeNENATh, UCXOAs U3 yueOHOM 3a1au1, He0OXO0AMMOCTh UCTIONH30BaHUS HAOIIOICHUS UITH IKCIIEPUMEHTA.

1 IIpu AByX4acoBOM IJIAHUPOBAHUU MPOBOAATCS TOJIBKO MpaKTHUYecKue padboTsl 1,2 u 5.

Tema 5. O0001mIeHHe 3HAHUI 10 XMMUH 32 KYPC OCHOBHOM IK0JbI. [loaroroska

K rocyaapcrBeHHoi utoropoi arrecrauuu ('A) (10 v)

[Tepuonnueckuii 3akoH u Ilepuommueckass cucrema xumuueckux osneMeHToB [l M. MenneneeBa. PU3NUECKHII CMBICI
MOPSIAKOBOTO HOMEpa DJIEMEHTAa, HOMEPOB MEPUONA W TPYNNbl. 3aKOHOMEPHOCTH H3MEHEHMS CBOMCTB JJIEMEHTOB M HUX
COEIMHEHUI B MEPHOJIax U IPYIIaxX B CBETE MPEACTABICHUN O CTPOEHUN aTOMOB 3JIEMEHTOB.

3HayeHne MEepPUOIUYECKOro 3aKoHa. BUbl XMMUYECKUX CBSA3EH U THUIbI KPUCTAJUIMYECKUX PELIETOK. B3auMOCBSI3b CTpoeHUs U
cBoiicTB BemiecTB. Kmaccudukamuss XUMHUYECKUX PEaKIMil M0 Pa3IMYHBIM MPU3HAKAM (YUCIO U COCTaB PEarupymoimx u
00pa3yIoIuXCsl BEIIECTB; HATUIHE

rpaHuilbl  pasfena ¢as3; TemmoBod 3(¢eKT; M3MEHEHHE CTENeHEW OKHUCICHUS aTOMOB; WCIIOJIb30BAaHUE KaTalln3aTopa;
HarpaBjeHue mnpotekanus). CKOpPOCTh XMMHUYECKHX peakiuii u (akTopsl, Biustomue Ha Hee. OOpaTUMOCTh XUMHUYECKHUX
peakiuil ¥ crocoObl CMEIICHUS XUMHUYECKOIO PAaBHOBECHSL.

[IpocTeie 1 cnoxHble BemiecTBa. MeTtamibsl 1 HEMETaUIbl. [ eHeTUYecKre psiibl METAIA, HEMETAIIA U MEPEXOTHOr0 METAJLIA.
Oxkcuapii TUAPOKCUBI (OCHOBAaHUS, KUCIOTHI, aM(OTEepHbIe TUAPOKCHUAbI), coiu. WX coctaB, kiaccuukauus u oOlue
XUMHYECKUE CBOKCTBA B CBETE TEOPHUH IICKTPOJIUTUYECKON TUCCOLIMALUU.



JIN4YHOCTHBIE Pe3yJIbTATHI 00yUEeHHUSA

Yuamuics Q0JKeH:

3HAMb U NOHUMAMb. OCHOBHBIC UICTOPUYECKUE COOBITHS, CBSI3aHHBIC C PA3BUTHEM XMMUU U OOIIECTBA; JOCTUKEHUS B 00JIaCTH
XUMUU U KyJIbTYpPHBIE Tpaaulluu (B YaCTHOCTH, Hay4YHbIC TPAJAMIIMH) CBOCU CTpaHbl; OOLIEMUPOBBIC TOCTHKEHHSI B 00JIACTH
XMMUU; OCHOBHBIEC NMPUHIMUIIBI U TIPaBUJIa OTHOIICHUS K MPUPOJIE; OCHOBHI 3J0POBOTO 00pasa >KM3HU U 3]I0pOBbecOeperaronmx
TEXHOJIOTHH;

MpaBWJia TOBEJCHUS B YPE3BBIUYAMHBIX CHUTYaIUSX, CBSI3AHHBIX C BO3JEHCTBHEM pAa3JIMYHBIX BEIIESCTB; OCHOBHBIC IIpaBa M
00SI3aHHOCTH TpakJaHWHAa (B TOM 4YHCIIE Y4alllerocs), CBSI3aHHBIE C JIMYHOCTHBIM, MPOPECCHOHAIBHBIM U KU3HEHHBIM
CaMOOTIPE/ICIICHUEM;

COIMAJIbHYIO 3HAYMMOCTD U COoJiep KaHue Mpodecchil, CBI3aHHBIX C XUMUEH;

UCHBIMbBIGAMb . YYBCTBO TOPJOCTH 32 POCCUMCKYI0O XMMUUYECKYI0 HAyKy M YBaKEHHE K HCTOPUU €€ Pa3BUTHS; YBaXKEHUE U
MPUHATHE JOCTHKEHUNW XMUMHUHU B MUpPE; JIIOOOBb K MPUPOE; YBAKEHUE K OKPYKAIONIUM (y4JalluMcs, YUYUTEIISIM, POJIUTEIISIM U
Ip.) — yYMETh CIIylIaTh W CJBIIIATh MapTHEpa, MPU3HABATh MPaBO KaXJIOro Ha COOCTBEHHOE MHEHHE, MPUHUMATh PEIICHUS C
Y4ETOM MO3ULHN BCEX YYACTHUKOB; YYBCTBO IMPEKPACHOTO U ACTETUUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEUIECTB U
WX MPEBPaIEHUH; CaMOYBaXXEHHUE W SMOITMOHAIBHO-TIOJIOKUTEIHHOE OTHOIIIEHUE K ce0e;

npu3zHasamp: NEHHOCTH 3/I0POBbsI (CBOETO U JIPYTUX JIIOZCH ); HEOOXOIUMOCTh CAMOBBIPAKEHH S, CAMOPEATTU3aINH, COLIUATIEHOTO
MIPU3HAHUS;

0CO3HaA6amp: TOTOBHOCTh (MM HETOTOBHOCTh) K CAMOCTOSITEJIbHBIM IIOCTYIIKAM W JIEMCTBUSM, OTBETCTBEHHOCTh 3a UX
pe3yabTaThl; TOTOBHOCTh (WJIM HETOTOBHOCTH) OTKPBHITO BbIpa)KaTh U OTCTaMBaTh CBOIO MO3UIUI0 U KPUTUYHO OTHOCHUTHCS K
CBOUM IOCTYIIKaM;

NPOAGAAMb: YKOJIOTUYECKOE CO3HAHUE, JIOOPOXKENaTeIbHOCTh, JOBEpPUE M BHUMATEIBHOCTh K JIIOJSIM, TOTOBHOCTH K
COTPYJHUYECTBY M APY>KOE, OKa3aHUIO MOMOIIM TE€M, KTO B HEW HYXKJaeTcs; 00OOIEHHBINH, YCTOMYUBBIA M M30UpaTEIbHBIN
MO3HABATEJbHBI MHTEPEC, MHUIIMATUBY U JIFOOO3HATEIBHOCTh B M3YUEHUH MHUpPA BEIIECTB U PEAKILMM; 11eJIeyCTPEMICHHOCTh U
HAaCTOWYMBOCTh B JIOCTHXKEHUM IIeJiel, TOTOBHOCTh K MPEOJOJICHUIO TPYIHOCTEH; yOEKIEHHOCTh B BO3MOXXHOCTH TO3HAHMS
MIPUPOJIbI, HEOOXOTUMOCTH PA3YMHOTO MUCIIOJIH30BAHUS JOCTHXKCHUN HAYKH M TEXHOJIOTHM I pa3BUTHUSI OOIIECTBA;

ymemsp: YCTAaHABIIMBATH CBSI3b MEXKAY LIEJbI0 U3YUYEHUS] XUMUU U TEM, JUISl YETO OHA OCYILIECTBIISIETCA (MOTHUBAMHU); BBIIOIHATh
KOPPUTHUPYIOIIYI0 CaMOOIIEHKY, 3aKJIIOYAIONIYIOCS B KOHTPOJE 3a MPOIECCOM HM3YYEHHS XUMHHM U BHECEHHH HEOOXOIMMBIX
KOPPEKTHUBOB, COOTBETCTBYIOIIUX ATallaM M CIOCO0aM M3Y4YEHUs Kypca XHWMUM; BBITIOJNHATH PETPOCTICKTHBHYIO CaMOOIICHKY,



3aKJTFOYAIOIIYIOCS B OIIEHKE TPOIlecca U pe3ysibTaTa H3yueHUsl Kypca XMMHUU OCHOBHOMW IIKOJIBI, TIOJIBEJICHIH UTOTOB Ha OCHOBE
COOTHECCHHSI 1IeJICH U Pe3yIbTaTOB;

CTPOUTHh KU3HEHHBIE W TPOPECCHOHATBHBIC IUIAHBI C YYETOM KOHKPETHBIX COIHUATbHO-UCTOPUYECKUX, TMOJUTHUYECKUX U
APKOHOMUYECKUX YCIOBUI; 0CO3HABATh COOCTBEHHBIC IIEHHOCTH U COOTBETCTBHUE UX

NPUHAMAEMbIM B XKU3HU PEIICHUSM; BECTH IWAJOr Ha OCHOBE PaBHOINPABHBIX OTHOIICHWHA M B3aWMHOTO YBR)KCHUS, BBIICIATH
HPaBCTBCHHBIN aCIIEKT TMOBEICHHUS M COOTHOCHTH TOCTYIKH (CBOM W JPYTUX JIOJICH) W COOBITHSA C MPUHATHIMH ATHYCCKUMHU
HOpPMaMH; B TIpe/elIax CBOMX BO3MOXKHOCTEH MPOTUBOJICHCTBOBATH JEUCTBHUSAM U BIUSHUSAM, MPEACTABIISIONIAM yTPO3Yy JKHU3HH,
3I0POBBIO ¥ O€30MACHOCTU JTUYHOCTHU U OOIIECTBA.



Ilnanupyembie pe3yJibTaThl O0yYEeHUA:

BbInyCKHMK HAYYUTCS:

* OIKMCHIBATh CBOMCTBA TBEPABIX, KUIKUX, TA3000pa3HBIX BEIIECTB, BBIJCISASL UX CYIICCTBCHHBIC MPU3HAKHY;

* XapaKTEepHU30BaTh BENIECTBA 0 COCTABY, CTPOCHHUIO U CBOMCTBAM, YCTAHABJIMBATH NMIPUYUHHO-CIICICTBEHHBIE CBSI3H MEXKIY
JAHHBIMU XapaKTePUCTUKAMU BEIECTBA,

* PacKphIBaTh CMBICII OCHOBHBIX XUMHUECKUX MOHATUMA «aTOM», «MOJICKYJIa», «XUMUYECKHUU 2JIEMEHT», «IIPOCTOE BEIIECTBOY,
«CJIOKHOE BEIIIECTBOY, «BAJIEHTHOCTHY, UCIIOJL3Ys 3HAKOBYIO CUCTEMY XUMHUH;

* U300pakaTh COCTAB MPOCTEUIINX BEHIECTB C MOMOIIbI0 XMUMHUYECKHX (OPMYJ U CYIIHOCTh XHMHYECKUX PEAKIUA C
MMOMOINIBI0 XUMUYECKUX YPABHEHHI;

* BBIUHUCIIITh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYKO MacChl BELIECTB, a TAaK)KE€ MACCOBYIO JIOJI0 XUMHUYECKOTO
AJIEMEHTA B COCIMHEHUSX JJIS OLIEHKU WX MPAKTUUYECKON 3HAUMMOCTH;

* CPaBHUBATh 10 COCTABY OKCUbI, OCHOBAHMSI, KUCIIOTHI, COJIH;

* KJIaCCU(UIIUPOBATH OKCHJIBl U OCHOBAHMSI 10 CBOMCTBAM, KHCJIOTHI U COJIA 110 COCTaBY;

* N10JIb30BATHCS JTAOOPATOPHBIM 000PYTIOBAHUEM U XUMHUYECKOU MOCYI0M;

* POBOJIUTH HECJIOKHBIE XUMHUYECKHE OMBITHI W HAOMIOJCHUS 3a HW3MEHEHUSMH CBOMCTB BEIIECTB B IIpolleccCe UX
MpeBpallleHnit; COOJII01aTh MpaBUjIa TEXHUKHU 0€30TaCHOCTH TIPU MIPOBEACHUN HAOJIOICHHUI U OIBITOB;

* pa3IM4aTh HKCIEPUMEHTATBLHO KUCJIOTHI U IIET0YH, MOJB3YSICh UHAUKATOPAMHU; 0CO3HaBaTh HEOOXOAMMOCTh COOJIOICHUS
Mep 0€30IMacHOCTH MpU OOpaIIeHUH ¢ KUCIOTaMH U IIeJI0YaMHU.

* pacKphIBaTh CMBICI Iepuoanueckoro 3akona Jl. . Menneneena;

* OMUCHIBATh U XapaKTEPU30BaATh TAOIUMYHYIO (OPMY MEPUOIUUECKON CUCTEMBI XUMHUYECKUX JIEMEHTOB;

* XapaKTEepHU30BaTh COCTAB ATOMHBIX SIAEP M PACHIPEICIICHUE YUCIIA SJIEKTPOHOB IO SJIEKTPOHHBIM CJIOSAM aTOMOB XMMHUYECKUX
AJIEMEHTOB MaJIbIX IEPUOJIOB MEPUOIUYECKON CUCTEMBI, a TAKKE KIS U KaJIbLIHS;

* pa3IM4aTh BUJbl XUMUYECKOW CBSI3H: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HEMOJSIPHYIO U METAJNTMYECKYIO;

* n300pakaTh JIEKTPOHHO-UOHHBIE (POPMYIIBI BEHIECTB, 00PA30BAHHBIX XUMUUYECKIUMHU CBS35IMU PA3HOTO BUA;



* BBISBJISITH 32aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOCHUSI MX KPUCTAJUIMUECKUX PEHIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISPHBIX,
METaNINYECKUX;

* XapaKTEepU30BaTh XUMUYECKHE FJIEMEHTBI U UX COCIMHEHHUS Ha OCHOBE TOJIOKEHHS DJIEMEHTOB B NEPUOIUYECKON CUCTEME U
0COOEHHOCTEM CTPOEHUS X aTOMOB,;

* XapaKTepU30BaTb HAYYHOE KM MHUPOBO33PEHUYECKOE 3HAYEHUE IMEPUOJUYECKOr0 3aKOHA U TMEePUOAMYECKOM CHUCTEMBI
xumudeckux 3iemeHToB [l. M. MenneneeBa; * OOBACHIATh CYyTh XMMHUYECKHX NPOLECCOB M UX MPUHLUUIHAAIBHOE OTJIMYHE OT
¢bu3nuecKkux;

* Ha3bIBaTh MPU3HAKH U YCIOBHS MPOTEKAHUSI XUMUYECKUX PEaKLU;

* YCTAHABIMBATh MPUHAAJICKHOCTh XUMHUYECKOW PEaKUMU K ONpPENeIEHHOMY THUIY IO OJHOMY M3 KIACCH(PUKALMOHHBIX
MIPU3HAKOB: 1) MO YMCIy U COCTAaBY UCXOAHBIX BEIIECTB U MPOAYKTOB PEAKIMHU (PEAKIIMH COCTUHEHHUS, PA3I0KEHUS, 3aMEILICHHS
1 oOMeHa); 2) MO BBIACJICHUIO WJIU MOTJIOMICHUIO TEIUIOTHI (PEakiMu K30TEPMUUECKUE U IHAOTEPMUUECKHUE); 3) 0 U3MEHEHUIO
CTENEHEH OKHCIICHHSI XUMHUYECKHUX 3JIEMEHTOB (PEaKLHMH OKUCIUTEIbHO-BOCCTAHOBUTEINBHBIE); 4) MO 0OpaTUMOCTH Ipoliecca
(peakiuu oOpaTUMbIE U HEOOPATUMBIE);

* COCTaBJISATh YPABHEHUS 3JIEKTPOJUTUYECKON JUCCOLMALIMM KUCIOT, IIEJIOYEH, COJIEH; MOJHBIE M COKPAIIEHHBIE MOHHBIC
yYpaBHEHUS peakluii 00MeHa; ypaBHEHUS OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA;

* IPOTHO3UPOBATH MPOAYKTHl XUMUYECKUX peakiuil mo ¢hopMmyaam/Ha3BaHUSM HCXOJHBIX BEIIECTB; OMPEACISITh UCXOTHBIC
BEIIECTBA 10 (opMysIamM/Ha3BaHUSM MTPOIYKTOB PEAKIIUU;

* COCTABJIATh YPAaBHEHUs PEAKLUN, COOTBETCTBYIOLIUX MOCIEI0BATEILHOCTH («IEMOYKE») MPEBPALEHUN HEOPraHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB,;

* BBIBJISITH B IIPOLIECCE DKCIIEPUMEHTA TPU3HAKH, CBUIETEILCTBYIOIINE O MPOTEKAHUU XUMUYECKON peaKIuu;

* [IPUTOTOBJIATH PACTBOPHI C ONPEACIEHHON MAaCCOBOM 10JIEW paCTBOPEHHOI'O BEIIECTBA;

* OMPENEIATh XapaKTeP CPebl BOJHBIX PACTBOPOB KHUCIIOT U IIEJI0UYEH MO U3MEHEHUIO OKPACKU MHAUKATOPOB;

* IPOBOJIUTH KAUECTBEHHBIE PEAKIIMH, MOATBEPKIAIOIINE HATMYKE B BOJHBIX PACTBOPAX BEILIECTB OTACIbHBIX HOHOB

* ONPENEeIATh NPUHAIC)KHOCTh HEOPTAHUUECKUX BEIIECTB K OJTHOMY M3 M3yYEHHBIX KJIACCOB/TPYII: METAJUIbI U HEMETALIBI,
OKCHJIbl, OCHOBaHUSI, KUCJIOTHI, COJIU;

* COCTaBIIATH (DOPMYJIIBI BEMIECTB 0 X HA3BAHUSIM;

* OIIPENEIATHh BAJICHTHOCTh U CTENIEHb OKUCIIEHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIbI HEOPTraHMYECKHX COEIWHEHUN MO BAJIEHTHOCTSAM M CTEMEHSM OKHUCICHHS JJIEMEHTOB, a TaKXe
3apsiaM UOHOB, YKA3aHHBIM B Ta0JIMIIE PACTBOPUMOCTH KUCIOT, OCHOBAaHUI U COJIEH;



* 00BACHATH 3aKOHOMEPHOCTH U3MCHCHHS (DU3UICCKUX U XMMHUYECKUX CBOMCTB MTPOCTHIX BEIICCTB (METANIOB U HEMETAJLJIOB)
M UX BBICITUX OKCHJIOB, 00Pa30BaHHBIX 3JIEMEHTAMH BTOPOTO U TPETHETO TIEPHOIOB;

* Ha3bIBaTh OOIINE XUMHUCCKUEC CBOMCTBA, XapaKTePHBIC JIJIs1 TPYII OKCHIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3pIBaTh OOIIME XMMHUYECKHUE CBOMCTBA, XapaKTEPHBIC IS KaXKJI0r0 M3 KJIACCOB HEOPTraHMYECKUX BEIICCTB: KHCIIOT,
OCHOBaHUM, COJICH;

* IPUBOJIUTH TIPUMEPBI PEAKIUi, IMOATBEPXKIAOIMINX XUMHUYCCKUE CBOWCTBA HEOPTaHMUYECKHUX BEIIECTB: OKCHIOB, KHCJIOT,
OCHOBaHMU U COJICH;

* ONIPEICIIATH BEMIECTBO-OKHUCIUTEIb M BEIIECTBO-BOCCTAHOBHUTEb B OKHCIUTEIIBHO-BOCCTAHOBUTEIILHBIX PEAKITHX;

* COCTABJIATH OKUCITMTEILHO-BOCCTAHOBUTEIBHBIN OalaHC (I M3YYCHHBIX PEAKIUi) 110 MPEI0KEHHBIM CXeMaM PeaKIIHiA;

* IPOBOJUTH JIAOOPATOPHBIC OIBITHI, IOJATBEPIKIAIONINE XUMHUYCCKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYCCKUX
BEIIECTB;

BuvinyckHuk noayuum 603M0MCHOCHb HAYYUMbCA:

* 2PAMOMHO 0OPAWAMBCIL C BEUWECMBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCMb COONIOOEHUS NPABUTL IKOJIOSUYECKU 0e30NACHO20 N08edeHUsl 8 OKpyicaroujell. npupooHoll
cpeoe;

* NOHUMAMb CMBICT U HE0OXO0OUMOCHb COOM00eHUsT NPEONUCAHUL, NPedadeaemvblx 8 UHCMPYKYUSIX NO UCNOIb308AHUIO
Jlekapcmas, cpedcmes ObimoBo Xumuu u op.;

* UCNONIL306aAMb NPUOOPEMENHbIe KIIUeBble KOMNEeMEHMHOCMU NpPU BblNOJIHEHUU UCCAe008AMENbCKUX NPOEKMOo8 No
U3y4eHUIo ceolicma, Cnocob08 NoyYeHUs U PACNO3HABAHUS BeUeCms;

* PazeuUBamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNOIb3Y CPeOCm8d YCMHOU U NUCOMEHHOU KOMMYHUKAYUU Npu
pabome ¢ mexcmamu Y4eOHUKa U OONOJHUMENbHOU JUMEPAmypol, CHPAGOYHbLIMU MAOIUYAMU, NPOAGISAMb 20MOBHOCHb K
VBAJNCEHUIO UHOU MOYKU 3PEHUSL NPU 0OCYIHCOeHUU Pe3YTbMAmo8 8bINOIHEHHOU pabombl;

* 00LEKMUBHO OYeHUBAMb UHDOPMAYUIO O Bewecmeax U XUMUYEeCKUX Npoyeccax, Kpumuyecku OmHOCUMbCS K
NCeBOOHAYUHOU UHpOpMayul, HedoOPOCOBeCMHOI peKiiame, KACAUelcsl UCNOAb308AHUSL PA3TIUYHBIX eUeCs.

* 0CO3HABAMb 3HAYEHUE MeOPeMULECKUX 3HAHUL OJis1 NPAKMUYECKOU 0esimelbHOCMU Yello8eKd;

* ONUCLIBAMb U3YUEHHBLE 00BEKMbL KAK CUCTEMbl, NPUMEHSIS I02UKY CUCEMHO20 AHANU3A,

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMAX NePUOOUHEeCKOU CUCMEMbl XUMUYECKUX DJNeMeHmOo8 Ol OO0bACHeHUs U
npeosUOeHUs CBOUCE KOHKDEMHbBIX 8euecmas,



* pazeueamv  UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMEOM  YeayOlenus 3HAHUL 00 UCmopuu CMAaHO81eHUs
XUMUYECKOU HAYKU, € OCHOBHbIX NOHAMULL, NePUOOUUEeCK020 3AKOHA KAK 0OHO20 U3 8ANCHEUUUUX 3AKOHO8 NPUPOObL, d MAKHCE O
COBPEMEHHBIX OOCMUNCCHUSX HAYKU U MEXHUKU.

* COCMABIAMb MOJICKYIAPHbIE U NOJHbIE UOHHbLE YPABHEHUS. NO COKPAWEHHBIM UOHHBIM YPAGHEHUSIM,

* IPUBOOUMb NPUMEPbL  PEaKyuil, NOOMEEPHCOAIOWUX CYULECMBOBAHUE B3AUMOCEA3U  MENCOY OCHOBHBIMU KIAACCAMU
HeOp2AHUYEeCKUX 8eUiecms;

* NPOCHO3UPOBAMb PE3VIbMAmMbl 8030CUCMEUSL PA3IUYHBIX (PAKMOPO8 HA UBMEHEHUe CKOPOCIU XUMUYEeCKOU PeaKyuu;

* NPOCHO3UPOBAMb PE3VIbMAmMbl 6030CUCMEUSL PA3TIUYHBIX (DAKMOPO8 HA CMeWeHUe XUMUYEeCKO20 PABHOBECUSL.

* NPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA 8eULeCE HA OCHOBE UX COCMABA U CIMPOEHUSL,

* NPOCHO3UPOBAMb CNOCOOHOCbL BEUEeCMBa NPOSIGISMb OKUCTUMETbHbIE UTU B80CCMAHOBUMENbHbIE CEOUCMBA C YYEMOM
cmenenell OKUCIeHUsL JIEMEHMO8, 8X00AWUX 8 20 COCMAs;

* BLISIGIIAMb CYUWECMBOBANHUE 2EHEMUYECKOU B3AUMOCES3U MENCOY BeUecmeamu 8 psioy. NPoCcmoe 6eujecmso — OKCUO —
2UOPOKCUO — COJlb,

* OP2aHU306b16AMb, NPOBOOUMb VHEHUYEeCKUe MNPOeKmbl N0 UCCIe008AHUID CBOUCME BeWecms, UMEIWUX BANCHOe
npakmuyecKoe 3HayeHue.



Y4eOHO — MeTOAMYECKAs JTUTEpPaTypa
1.IlpumepHas mporpaMmma OCHOBHOI'O 0011Ier0 00pa3oBaHus 0 XUMUU (0a30BbIN YPOBEHD);
2.ABtopckas nporpamma O.C.I'abpuensana, coorBercTByromas OenepansHomy ['ocynapcTBeHHOMY 00pa30BaTEIbLHOMY
CTaHAapTy OCHOBHOI'O 00I1Iero 00pa3oBaHus U JAOMYyIlIeHHas MUHUCTEpPCTBOM 00pa3oBaHus U Hayku Poccuiickoit denepannu
(O.C.I'abpuensn [Iporpamma kypca xumuu i 8-9 kiiaccoB o01ieo0pazoBarenbHbix yupexaenuid / O.C.I'abpuensH. — M.
Hpoda, 2012r.).
3.1 abpuenan O. C., Ocmpoymos HU. I'. HacTtonpHas kHura yautens. Xumus. 9 k 1.: Meroanueckoe nmocodue. — M.: Jlpoda,
2010r
4. Xumus. 9 k 11.: KoutponbHbie u mpoBepouHbie padoTsl kK yueOuuky O. C. ['abpuensna «Xumus. 9 / O. C. I'abpuensu, I1. H.
bepeskun, A. A. Ymakosa u np. — M.: [Ipoda, 2009r.
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CHCTEMBI thopmamu peun
XUMHYIECKHX
DIIEMEHTOB TSI
00BSCHEHUS U
npeIBUIECHUS
CBONCTB
KOHKPETHBIX
BELIECTB

5. XumMmuueckas XuMHUUecKas opranuzanus Hayuamcs: xapakte | PeryasituBnblie: pab | ®opmupoBanue

opraHM3aLyst JKHBOM W HEKMBOW TPUPOIBL. | pr3oBaTh OTark 1o IJIaHy, OTBETCTBEHHOTO
N XUMHUYECKHUI COCTaB A/pa, XUMHYECKHH UCTIONB3YS OTHOIIEHUS K

KHBOU I{ MaHTHH U 36MHOU KOPBI. COCTaB KHUBON CIIEIMATBEHO YUYEHHIO

HCXXMBOU XUMHUYECKHE DIIEMEHTHI B KJIETKH; COCTaB 0J006paHHbIE

Mpupoabl KJICTKaX JXMBBIX OPTaHU3MOB. saapa, MAHTUH cpeacTsa. YMeHHe

Makpo- 1 MUKPODJIEMEHTHI.
JdemoncTrpanusi:Mopenb

3eMHOU KOPBI;
Tonyuyam

OLICHUTD CTENICHb
ycIiexa Win Heycrexa




CTPOEHHMS 3€MHOT'O IIapa B
MOTIEPEYHOM pa3pese

BO3MONCHOCMb
Hayyumovcsi.: 00BsICH
ATb MUP C TOYKHU
3pCHUSA XUMUN

CBOEH J1eATENBHOCTH
IMo3naBarenbHbIe: a
HaJIM3UPOBATh,
CpaBHHMBaTh U
0000mare
W3ydCHHBIEC TOHATHS.
CTpOuThH JOTHYECKOE
paccyxieHue,
BKJIFOYas
YCTaHOBIICHHE
MIPUYMHHO —
CJIICACTBCHHbIX
cBaseil. [IpencTeiats
HH(POPMALIUIO B BUJIC
pHCYyHKa
KoMmmyHukaTuBHble

OTcranBaTh CBOIO
TOYKY 3pEHHS,

TIPUBOIUTH
apryMeHTHI,
IIOATBEpXKAaAsd UX
(haxrammu
KﬂaccmpHKaqu O06o0011eHrEe CBEICHUI O Hayuamcsa: ycranas | PeryisiTHBHbBIE: Onpenemnstor
XUMUAYECKUX XUMHUYECKHUX PCAKIUAX. JIMBAaTh BI)IJIBI/IFaIOT BEpCUU BHYTPCHHIOIO
. Knaccugukanust XUMUYIeCKUX | MPHHAIICKHOCTh pemeHus mpodaeMsl, | MO3UIHIO
peaKini o peakuuii 0 pa3IMYHbIM XUMHUUYECKON 0CO3HABaTh oOyuyaromuxcs Ha
pasIn4HbIM OCHOBaHHMSIM: peaKLuy K KOHEYHBI pe3ynbTar | ypoBHe
OCHOBAaHUAM COCTaBy U YUCILY OIpeIeIEHHOMY IMo3naBaTte/ibHBIE: MOJIOKUTEJIBHOI'O
pearupyrommx 1 THITY 110 oqHOMY n3 | BriOuparor OTHOIICHUS K
00pa3yronmxcs BEIEeCTB, KJIacCU(UKAIIMOHH | OCHOBAHHMS U 00pa3oBaTeIbLHOM
TerIoBoMy 3 dekTy, BIX MIPU3HAKOB! KPHUTEPHH JIIIS y mporueccy,
HarpaBJeHUI0, U3MEHEHUIO 1) no uucny u Kiaccudukann TTOHUMAIOT
CTETeHEel OKHCIICHUS coctaBy ucxogueix | IlpeoOpa3oBeiBaTh HEO0OX0ANMOCTb
AIIEMEHTOB, 00Pa3yIOLIIX BEIIIECTB U nHpopmanmio u3 YUSHHUS
pearupyromnie BenecTna, MIPOAYKTOB OJTHOTO BUJIA B
(haze, HCTIOTH30BAHUIO peakmu (peaknuu | apyroit u BEIOMpaTh
Karajgu3aTopa. COEIMHEHNS, IUTst ce0s1 ymoOHyT0
JIab. onbITHI: pasnoXKeHus, dbopmy pukcanu

3. 3amelenune Keae30M MeIN

3aMCIICHUA U

MPCACTABIICHUA




B pacTBope cyibhaTa Meau

(1

obmeHa);

2) 1O BBIICICHHIO
WJIY TIOTJIONICHUIO
TEIUIOTHI (PeaKIuH
IK30TEPMHUUYECKHUE 1
SHIOTEPMHICCKIE);
3) 110 U3MEHEHHIO
cTeneHeu
OKHCIICHUS
XUMHYECKHX
3JIEMEHTOB
(peaxiu
OKHCJIUTEIBHO-
BOCCTaHOBUTEIIbHBI
©);

4) 1o 0OpaTUMOCTH
nporecca (peaKuuu
oOpaTumble 1
HEOOpaTHMEIE);
Honyuam
B03MOJCHOCTb
HAY4UbCA: COCTABIIA
Th MOJIEKYJISIPHBIC
TIOJIHBIE HOHHBIE
ypaBHEHHS IO

nHdopmanuu

KOMMyHl/IKaTHBHLle

OTtcTauBaTh CBOIO
TOYKY 3pEHH,
MPUBOANTH
apryMEHTBI,
MOATBEPXKIast X
(haxTamu. PaznuuaaTs
B YCTHOM peyu
MHEHHE,
JI0Ka3aTenbCTBa,
THIIOTE3bI, TEOPUU

COKpAIIIEHHBIM
WOHHBIM
YpaBHEHHSIM.
IHousaTue o [TonrsTHE O CKOPOCTH Hayuamcs: PeryasTuBHbIe: [posBusror
CKOPOCTH XMMHUYECKOH peaKIiH. Ha3bIBaTh GakTopsl, | CaMOCTOSTEILHO YCTOMUYUBBIN
o ®dakTopsl, BIMSIOMNE HA BIMSIONIUE HA 00HapyXNBAIOT U yueOHO —
XUMHIICCKOH CKOpPOCTb XUMHUECKUX CKOpPOCTh (hopmynupyror TI03HABATEJIbHBIH
pCaKIiin PEaKIuii. XUMHYECKON npoGemy. HHTEPEC K HOBBIM
JlemoHCcTpanuu: peaxknuu u IMo3naBarenbHbIe: o01uMM criocobam

3aBHCHUMOCTH CKOPOCTH
XUMHYECKOU peaKIiu OT
MPUPOBI pEATUPYIOIIUX
BEIIIECTB. 3aBICHUMOCTh
CKOpPOCTH XUMHUYECKOMN
peaxyy OT KOHIIEHTPAIHH

O00BSACHATDH UX
BIIMSAHUC HA
CKOpPOCTh
XAMHUYIECKOUN
peakIny; Ha3bIBATh
(haktopsl,

BrISBISIOT IPpUYUHBI
Y CIICICTBUS
sBreHui. CTposIT
JIOTHYECKHE
paccyXIeHus,
YCTaHaBIHBAIOT

pelIeHus 3a1aq




pearupyrouux BeIecTs. BIHSIONIUE HAa MPUIUHHO —
3aBUCUMOCTh CKOPOCTHU CMeIlleHHUe CIIEZICTBEHHBIC CBSI3U
XUMHMYECKOH peakIiy OT XMMHYECKOTO KomMyHuKaTHBHBIE
IUIOIAAU CONIPUKOCHOBEHUS paBHOBECHS. :
pearupyoIux BEIECTB Ionyuam YuuTHIBalOT pa3Hble
(«xurmAmmit cnoin). 603MOJICHOCHIDL MHEHHS U CTPEMSATCS
3aBUCHMOCTH CKOPOCTH Hay4umucs: MPOTHO | K KOOpAMHALNH
XUMHYECKON peaKky OT 3UpOBaTh Pa3NUYHBIX TO3HLIUI
TEeMIIEepaTyphl pearupyomux | pe3yabTaThl B COTPYAHUYECTBE,
BEIIIECTB. BO3ICHUCTBUS (hopmynupyroT
JIab. OnbIThI: Pa3ITUYHBIX COOCTBEHHOE MHCHHE
4. 3aBHCHMOCTbH CKOPOCTH (hakTOpoB Ha U TIO3UIHIO
XUMUYECKOH peaknuu ot HU3MEHEHUe
MIPUPOABI pEarupyromux CKOpOCTH
BEIIIECTB Ha IpuMepe XUMUYECKOM
B3aMMOJICHICTBHU KUCIIOT C peaxnuu;
MeTaulaMu. 5. 3aBUCUMOCTb MPOTHO3UPOBATH
CKOPOCTH XUMHYECKON pe3yabTaThI
peaKyy OT KOHLEHTPAIUH BO3JCHUCTBUS
pearupyromux BeecTs Ha pa3IUIHBIX
IpUMepe B3aUMOACHCTBUSL (haxTOpOB Ha
LIMHKA C COJISTHOM KUCIIOTOM CMeElLICHUE
Pa3NUIHON KOHIICHTPALUH. XUMUYECKOTO
6. 3aBUCUMOCTH CKOPOCTH paBHOBECHS
XUMHUUYECKOU peaKIiu OT
TUTOIA/AN CONTPUKOCHOBEHHS
pearupyronux BemecTs.
7.MonenupoBaHue
CKUIAILIETO CIOS.
8. 3aBUCHMOCTb CKOPOCTHU
XUMHYECKOH peaKkiiy OT
TeMIIepaTypbl pearupyromnux
BEIIIECTB HA IIpUMepe
B3aMMOJICHCTBHS OKCHA
memu( IT) ¢ pactBopom cepHOit
KHCJIOTBI Pa3IM4HON
TEMIIEePaTypHI
Karanuzatopsr Karanusatops! u karanms. Hayuamca: PeryasTuBHbIe: YcBoenue mpaBun
WHruduropsr. UCTIONB30BaTh IPH | YUHUTBIBAIOT MPaBWIO | WHAWBUIYAIBHOT
AHTHOKCH/IAHTHL. XapaKTEPUCTHKE B IUIAHUPOBAHUU H 0 1 6€301acHOTO




JdemoncTpanum:
I'oMOreHHBbI ¥ reTepOreHHbIN
KaTtanu3bl. DepMeHTaTUBHBINA
kartanu3. IHruoupoBaHue.
JIab.onbITHI:

9. Pasnoxxenue

epoKkcua BOIOpoaa ¢
MOMOUIBIO OKCHJIa MapraHua
(IV) n xatanassl. 10.
OOHapy)keHHe KaTanasbl B
HEKOTOPBIX MHIIEBHIX
MPOAYKTaXx.

11. Uurubupoanue
B3aUMOJICHCTBUS KHUCIIOT C
MEeTaJUIaMU yPOTPOIIUHOM

MpeBpanieHui
BEIIICCTB MOHATHS
«KaTaJIn3aTopy,
«UHTHOUTOPY,
«aHTHOKCHIAHTBI»,
TIPOBOTUTH
HECIIO)KHBIE
XUMHYECKHE OTIBITHI
¥ HaOJIFOEHHUS 3a
U3MEHCHUSIMHU
CBOWCTB CBOWCTB
BEIIIECTB B
mpoiiecce
[IPEBPALLEHUH,
co0JII01aTh
npaswia Th u OT.
Honyuam
603MOJCHOCHD
Hayuyumucsi: TPaMoT
HO 0o0pamartbcs ¢

KOHTpOJIEe criocoba
pelieHus,
OCYUIECTBIISIOT
MOIIArOBBIN
KOHTPOJIb
ITo3naBaTeabHbBIE:
CaMOCTOSTENBHO
CO3/IaI0T aJITOPUTM
JIESTeTFHOCTHT TIPH
pemeHnn mpodiaeM
Pa3ITUYHOTO
xXapakrepa
KoMMyHHUKaTHBHBIE

JoroBapuBatorcs o
COBMECTHOM
JIESTEIBLHOCTH,
MPUXOST K 00IIeMy
PEIICHHI0, B TOM
YHCIIE U

noseacuus BUC,
YTOXKAIOIINUX
JKU3HU U
3710POBBIO JIFOJIEN

BEIIIECTBAMH B CTOJIKHOBEHHIO
MIOBCETHEBHOU HHTEPECOB
KU3HU
9. 000011EeHE U Hayuwamcs: PerynstuBHble:
cHCTeMaTH3aIHs 0000111aTh 3HAHUSA BHuocst
. Y TIPEJICTABIISATh UX | HEOOXOJUMBIE
SHaHUHU 110 TEME cxeM, Tabmuil, KOPPEKTUBHI B
«Beenenue» npe3eHTanumii JIeWCTBHE TIOCIIE €ro

3aBEpIICHUS Ha
OCHOBE €T0 U y4eTa
xapakTepa
CIETaHHBIX OIMIMOOK
Ilo3naBaTenbHbIe:
Crposrt peueBoe
BBICKA3bIBAHUC B
YCTHOU U
MUCBbMEHHOU (hopme
KommykaTupHble: k
OHTPOHPYIOT
JIEUCTBUS TapTHEPA




10. KonTtposbHasn KonTpons npenmMeTHbIX 1 Hayuwamcs: PerynsaruBubie: ocy | Bripaxaror
paGoraNel MeTanpeIMeTHbIX yueOHBIX IPUMEHSTh LIECTBIAOT aJIeKBaTHOE
JieficTBU 1O TeMe « MOJy4EeHHBIE MOILIAroBbI U NIOHUMaHHe
[0 TeMC Baenenue. 3HaHUS U WUTOTOBBIA KOHTPOJIb | MPUYHH yCIeXa U
«Bsenenue» O6mias xapaKTepUCTHKA cOpMHpOBaHHBIE | MO Pe3yIbTaTy Heycrexa
XUMHYECKUX YMEHHUS IJIs Ilo3naBaTenbHbIE: y4eOHOH
3JIEMEHTOB M XUMHIECKHUX pemeHns y9eOHbIX | CTPOST pedeBoe JeSITeIbHOCTH
peakuuii. [lepuonnueckuit 3aja4 BBICKa3bIBaHUE B
3akoH U [lepuoanueckas YCTHOU U
CHUCTEMa XUMHYECKUX MICEMEHHOHN (opme
3JIEMEHTOB KommykaTuBHbIe: y
. . Menneneesa» YUTHIBAIOT Pa3HbIC
MHCHHUS U
CTpeMSAThCA K
KOOpAWHAIUU
Pa3TMIHBIX TO3UIINH
B COTPKYIHHYIECTBE
Tema 2.
Meraisl
(184.)
11. TTooyxenue Ilonoxxenne MeTallIoB B Hayuamcs: Onpenenstor
SIEMEHTOR- [lepuonnieckoii cucreme XapaKTepu30BaTh CBOIO JIHMYHYIO
XUMHYECKHX 3JIEMEHTOB METaJUIBI 110 UX MO3HIINIO,
METAJJIOB B
. | A. . Menneneea. MOJIOXKEHHUIO B aJICKBATHYIO
Ileprnoanyeckoll | Merammueckas IICXD nuddepeHupona
CHUCTEME KPUCTAJUIMYECKAs] PEIIETKA U J.1.Menneneena, HHYIO
J. . MeTaJNIMYeCKass XUuMUYSCKast OIMCHIBATh CaMOOLICHKY
MeHieneesa u cBs3b. O0mue pusmaeckue CTpoeHue CBOMX YCIIEXOB B
CBOWCTBa METAJLJIOB. ¢usnueckne yuebe
OCOOEHHOCTH CruiaBbl, UX CBOMCTBA U CBOMCTBa
CTPOCHUA X 3HaueHUe. METaoB,
aTOMOB. JemoHcTpannu: 00BSACHATE
dusndeckue O6pasipl CIIaBOB 3aBHCHUMOCTh
CBOMCTRA CBOWCTB METAJJIOB
OT UX MOJOXEHUS
METAJJIOB. cxn
Crutasbl JI..MeHpeneeBa;
Tonyyam

BO3MONCHOCMb




HAYyYumvcs.
MIPOrHO3UPOBATH
CBOMCTBaA
HEU3y4EeHHBIX
DJIEMECHTOB U UX
COEIMHEHUI Ha
OCHOBE 3HaHHM O

MIEPUOTUIECKOM
3aKOHE.
12. XUMHUYECKHE XuUMHUYECKHE CBOMCTBA Hayuamcsa: onuceiB DopMUpPYIOT
CBOICTBA METajioB KaKk aTh CBOMCTBA YMEHUS
BOCCTAHOBHTEJICH, a TAK)KE B BEILIECTB HA OCHOBE HCITOJIB30BAaTh
METAJIJIOB .
CBETE UX IOJIOXKEHUS B HaOIIOIEHUH 32 UX 3HAHUS B OBITY
ANEKTPOXUMUUYECKOM PSIAY MpeBpaLICHUSIMH,
HaNpsOKEHUH METaIIOB. JIEMOHCTPUPYEMBIM
JdemoncTpanuu: B3aumonelic | u yuutenewm,
TBUE METAJIJIOB C HCCIIEIOBATh
HEMeTaJlJIaMH. CBOMCTBa BEIECTB
JIa6. onbITHI: B XO/I€ BBITNIOJHEHUS
12.B3aumopeiicTBue 1a00paTOPHOTO
PacTBOPOB KHCIIOT M COJICH C OTIBITA, JIENTATh
MeTalaMu BBIBOJIBI O
3aKOHOMEPHOCTSIX
CBOICTB METAJIJIOB
B MEpHOAAX U
rpynmnax.
Honyyam
803MOIHCHOCMD
HAYy4umucsi.
MIPOrHO3UPOBATh
XUMHUYECKHUE
CBOMCTBa
HEU3y4EeHHBIX
3JIEMEHTOB U UX
COEJIMHEHU I Ha
OCHOBE 3HAHUU O
MIEPUOTNIECKOM
3aKOHE.
13. MeTtajuisl B Meramnet B mpupoae. O6mue | Hayyamces: T'opnocts 3a
CIocoOBI UX MOJIYICHUSI. COCTAaBIISITh POCCHICKYIO




IPHUPO/JIC.
OO6mue
CII0COOBI HX
MOJTyYeHUS

JIa6. onbITHI:

13. O3HakoMIIeHHE C pyJaMU
xkene3a 14. OkpaniiBanue
TUITAMEHH COJISIMU IETIOYHBIX
METaIIOB

YpaBHCHHUS
peaKImii , JeKAIUX
B OCHOBE
MOJTYYCHUS
METAaJUIOB.
Ionyuam
B03MOXHCHOCHD
HAy4umuCsi:
TIPUBOIUTH
MIPUMEPHI
YpaBHEHUU
peaKIuii, Jexanmx
B OCHOBE
MMPOMBINIICHHBIX
croco0oB
TIOJTY9ICHUS YyTyHa
W CTaJIH.

HayKy

14.

Pemenne
pacueTHBIX
3a7a4 C
MIOHSTHEM MACC
08as 007
8bIx00a
npooyKma

PacueTHble 3a1a4uu 110
YpaBHCHHSAM XHUMUIECKUX
peaKIuii, MPOTEKAIOIINX C
yYacTHEM METaJIOB U HX
COEIMHEHU I

Hayuamca: pewathb
pacyeTHble 3aJjauu
10 YPaBHEHUSIM
XHUMHYECKHUX
peakuui,
MIPOTEKAIOLIUX C
y4acTHEM METAIIIOB
M UX COCJIMHEHUH.
Honyyam
B0O3MOINCHOCMD
Hayyumbcs: pemar
b OJIUMIIHA IHEBIE
3aJ1a4M.

OsBnanenue

HaBBIKAMH JIJIS
MPaKTUYECKON
JeATeIbHOCTH

15.

Ilousarue o
KOppO3HH
METAJIOB

Kopposust metaioB u
CrocoObI OOpHOBI ¢ HE

Hayuamcs:
WCIOJIb30BaTh NpHU
XapaKTepUCTUKE
METAJJIOB U UX
coeIMHeHU I
MOHSITHS «KOPPO3US
METaJJIOBY,
«XIMHYECKast
KOPPO3H»,
«QIEKTPOXUMHYECK

YMeHune
HHTErpUPOBATH
MOJIy4€HHbIE
3HAHUS B
MPaKTUYECKUX
YCIIOBHSX




ast KOpPO3us»,
HAaXOJIUTEH CIIOCOOBI
3aIUTHL METAJUIOB
OT KOPPO3HUH.
Ionyuam
603MOJCHOCb
Hayuumcsi

! IPUMEHSTH
3HAHUS O KOPPO3UHU
B JKU3HU.

16. U_IGJIOHHI)IG OO0mas xapaKTepHUCTHKA Hayuamyuca: naBatb PaszButne
METAIBL: IIEIOYHBIX METAJJIOB. XapaKTePUCTUKY OCO3HAHHOTO,

6 Mertamisl B ipupoae. OOmue | merouHbIM YBaXUTEIBHOTO U
o0Imat CIOCOOBI UX MOJIYYEHUSI. MeTajjiaM 1o uX JOOpOKETaTeNbH
XapaKTCPUCTHKA | Crpoenme aTOMOB. HOJKEHHIO B Or0 OTHOIIEHHMS K

[IIenounsle MeTANIIBI — IICX5 Apyromy
MPOCTHIE BEIlIECTBA JA.N.Menneneena, yesnoBeky. Ero
HCCIIEIOBATh MHEHHIO,
CBOICTBA IIETIOYHEI CroCOGHOCTH
X METAIIOB — KaK BECTH JTUAJIOT C
IIPOCTBIX BEILECTB. APYTMMH JIIOAbMH
Honyyam
B03MOXHCHOCHD
HAy4umocs.
TPaMOTHO
oOpamarbcs ¢
BEIIIECTBAMH B
MMOBCEIHEBHON
JKU3HH.
17. CoennaeHns Baxneitmue coenuHeHNs Hayuamcs:
ILETOYHBIX MIETIOYHBIX METAJIOB — XapaKTepu30BaTh
OKCHJIBI, TUAPOKCUIBI U COTU | du3ndeckue u
METAJIJIOB
(xmopuapl, kKapOoHATHI, XUMUYECKHE

CyIb(aThl, HUTPATHI), KX
CBOICTBA U IPUMEHEHHUE B
HapOJ/JHOM XO35HCTBeE.
Kanmitaeie ynoOpeHmus.
JlemoHCcTpanuu:
OO0pa3sipl MEIOYHBIX H
HIET0YHO3EMENbHBIX

CBOMCTBA OKCHIOB
nu FI/I}IpOKCI/I}IOB
IECJIOYHBIX
METaJIJIOB,
COCTaBJIATh
XUMUYECKUE
YpaBHEHHS,




MeTaloB. B3auMoneiicreue
HaTpus, JUTHS C BOJOM.
BzaumoneiicTBue HaTpus ¢
KHCIIOPOJIOM

XapakTepH3yIolye
CBONCTBA
HIETIOYHBIX
METaJUIOB, pelaTh
CUETOYKU
[IPEBPALLEHUI.
Ionyuam
603MOJICHOCHIDb
HAYYUMsCa:
COCTAaBIIAITh
«LETIOYKN
[IPEBPALCHU.

18.

[Ienounozemen
bHBIC METAJLJIbI:
oOmras
XapaKTEepPUCTUKA

OO61ast XxapaKTepUCTHKA
3JIEMEHTOB I'JIaBHOM
noarpynnst II rpynmst.
CtpoeHue aTOMOB.
[llenouHo3eMeNbHEIE
METaJUIbl — MPOCTHIE
BEILIECTBA.

Hayuamoca: naBath
XapaKTePUCTUKY
IEII0YHO3EMEIIbHBI
M METaJljlaM TI0 UX
MTOJDKCHUIO B
[cxn
J.N.Menneneena,
XapaKTepU30BaTh
COCTaB aTOMOB,
HCCIIeIOBATh
CBOCTBA IIETOTHBI
X METaJJIOB — KaK
MPOCTHIX BEIIECTB.
Honyuam
B803MOIICHOCb
HAyuumscsi:
TPaMOTHO
oOpamartbcs ¢
BEIlIECTBAMU B
MMOBCEIHEBHOM
JKU3HU

PazBurue
OCO3HAHHOTO,
YBaXHUTEIHLHOTO U
noOposkenarenbH
OT0 OTHOIIIEHUS K
Apyromy
yenoBeky. Ero
MHEHHIO,
CITOCOOHOCTH
BECTH JTUAJIOT C
JPYTAMU JTFOABMUA

19.

CoennaeHnsa
[IEJIOYHO3EMEND
HBIX METAJUIOB

Baxwueiimue coenunenus
IETOYHO3EMETHHBIX
METaJJIOB — OKCHJIBI,
TUAPOKCHUJIBI ¥ COJTH
(xJ10pHIBl, KAPOOHATEI,
HUTPATHI, CYIb(AaTHI,
(docdarel), UX CBOWCTBA U

Hayuamcs:
XapaKTepHu30BaTh
(huzngeckne u
XIMUYECKHe
CBOMCTBAa OKCUIOB
U TUAPOKCUTIOB
HIETI0YHO3EMENIbHBI




MPpUMCEHEHUE B HAPOJAHOM

X MCTaJJIOB,

XO3SMCTBE. COCTaBJIATh

JemMoHcTpanum: XUMUYECKHUE

BzaumoelicTBue KaabIHs C YpaBHEHHUS,

Bozoi. B3aumopeiicteue XapaKTepU3yIOLUe

MAarHus ¢ KHCIOPOAOM. CBOIiCTBa

JIab. onbITHI: IICJTOYHBIX

15. B3aumogeiicTBue Kanpusi | METAJUIOB, pelIaTh

¢ Bozoil. 16. [Tonyuenue KLETTOYKH)

THIPOKCHIA KATbIUSA 1 TIpeBpaIICHAN.

HCCIIEIOBAaHUE €T0 Honyuam

CBOIICTB B603MOMNCHOCIb

HAYYUmuCs:
COCTaBJIATh
KIETIOYKH)
MIpEeBpaLICHUH
20. ATIOMUHUN — Crpoenue atoma, pusnueckue | Hayuamocs: naBaTh DopmMupyOT
nepexo JHbII M XUMHYECKHE CBOMCTBA XapaKTePUCTHKY HHTEpEC K

AFOMUHUS KaK POCTOTO ATOMUHMS TI0 €TI0 KOHKPETHOMY
JJICMCHT.

BEIIECTBA IMOJDKEHHIO B XUMHYIECKOMY
duzndeckue u cxn eMenTy
XUMHUYECKHE J.N.Menneneena,

CBOMCTBA XapaKTepU30BaTh
ATIOMUHHS. COCTaB aToMa,
XapaKTepu30BaTh
[Tonyuenue n
(uzngeckue u
NPpUMCHCHUC XUMHUYECKHE
ATIOMHUHUS CBOMCTBA
ATFOMUHMUS,
00BSACHATE
3aBHCUMOCTD

CBOMCTB aJIIOMUHUSI
OT €r0 HOJIOKEHUS
B IICXD
JI.1.Menneneena,
OOBSICHITD
HpI/IqI/IHBI
XHUMHYCCKON
WHEPTHOCTH
ATFOMUHMSA.




Honyyam
B803MOJNCHOCHb
HAY4Umucs.
IrpaMOTHO
oOpamarbcs ¢
BEIlIECTBAMU B

[IOBCETHEBHOMN
JKU3HH
21. CoenuHeHus CoeauHeHMS aTIOMUAHHSI — Hayuamcs: DopMUpPYIOT
ATFOMMHIS — OKCH/I ¥ THIPOKCHUI, FIX XapaKTepu30BaTh yYMEHUE
aM(pOTEpHBIN XapaKTep. (uzngeckue u WHTETPHUPOBATh
OKCHA 1 Baxneiimue conu alfoMUHUS. | XUMUYECKHE MIOJIy4YECHHBIE
TMAPOKCHUA, UX [IpuMeHeHHEe aTIOMUHKS U €r0 | CBOICTBA OKCHJA U 3HAHHUS B
aM(bOTeprIfI COCIMHEHUN. TUApOKCHIa MNPKTUYCCKYIO
XapakTep. JIa6. onbITHI: aJIOMUHUS, KIBHD
17.Mlonyuenue COCTaBIISITh
THJIPOKCHJIA ATFOMUHUS U XUMHUYECKHE
HCCIICIOBaHHE YpaBHEHUS,
€ro CBOHCTB. XapaKTepU3YIOIIHE
CBOMCTBa
AFOMUHUS, PEIIaTh
«LETIOYKNY
MIpEeBPALLEHUH.
Honyyam
B03MOXHCHOCHD
HAy4Yumocs:
COCTaBIISITh
IIETIOYKHY
MpeBpanieHui
22. IMpakTuyeckas OcyIecTBICHNE NEMOYKH Hayuamcs: obpama PazBuTHe
paGora Nel XHMHUECKHX TBCS C KOMMYHHUKATUBHO
MpeBpalecHuN 1a00paTOPHBIM ro KOMIIOHEHTA B
OcymiecTBieHne
000pyIOBaHUEM U oOIIeHUH U
HEIOYKH HarpeBaTesbHbIMH COTpY/IHUYECTBE
XUMHUYECKUX npubopaMu B CO CBEPCTHUKAMH
HpeBpaHIeHI/Iﬁ COOTBETCTBUHU C H YYHUTCIIIMHU

IpaBUIaMU
TEXHUKH
0€30IacHOCTH,
OTIMCHIBATH




XUMUYECKUH
SKCHEPUMEHT C
MMOMOIIBIO SI3BbIKA
XUMMWH, JeNaTh
BBIBOJIBI 11O
pe3ynbTaTtaMm
JKCIIEPUMEHTA.
Honyuam
BO3MOIICHOCHIb
HAay4umucs: 0CO3HA
BaTh

HE0OX0IMMOCTh
co0OmoaeHus
npasuialh u OT
JUISL COXPaHEHUsI
37I0POBBS
OKPYXKaIOIINUX.

23. Keneso — Pacnonoxenne xenesa B Hayuamuvca: naBatp dopmupytor
SIEMEHT gci(e?lﬁél/; 1(\)/[;:(;1;23633 1 XapaKTePUCTHKY UHTEpEC K
VIIIprHHBI qbimqecxne u XI/IMI/I.LI€CKI/IG reaesa 1o ero HOHKPETHOMY

. 9 MIOJDKECHUIO B XHMHUYECKOMY
OOOYHOM’ CBOMCTBA 7K€JI€3a — IPOCTOr0 [CX? N —
HOATPYIIIHI. petectsa AU .Menneneesa,
dusnueckue u XapaKkTepU30BaTh
XHUMHUYECKHE COCTaB aToMa,

o XapaKTepu30BaTh
CBOUCTBA (uzngeckue u
Keesa. XUMHYECKHE
Haxoxnenue B CBOMCTBA XKeresa,
PUPOJIE. OOBSCHATH
3aBUCHMOCTb

CBOMCTB JKee3a OT
€ro I0JI0KEHUS B
I[ICXD
JI.1.Menneneena,
HCCIIEN0BATD
CBOMCTBA KeJjie3a B
XO0J1€ BBINOJHEHUS
1a60paToOpPHOTO
OITBITA, OITMCHIBATH




XUMUYECKUH
JKCIEPUMEHT.
Honyyam
BO3MOINCHOCMb
HAYy4umucs.
TpaMOTHO
oOpamarbcs ¢
BEIIECTBAaMH B

IIOBCETHEBHOM
SKM3HU
24. CoenuHeHus FegeTquCKI/Ie pAnsl Fe“'u Hayuamcs: PasBurne
xenesa +2,43 Fe*" Baxueiiue conu XapaKTepu30BaTh OCO3HAHHOTO,
JKele3a. 3HaueHHE Kee3a (dbusnyeckue u YBaXHUTEIHHOTO U
1x U €r0 COCTUHEHUN 11 XUMHUYECKHE JOOpOKETaTeNbH
Ka4CCTBCHHOC HPUPOIBI 1 HAPOJHOTO CBOWCTBa OKCHJIOB OT'0 OTHOILICHUS K
OIpCACIICHUC. X035HCTBa. U TUJIPOKCHJIOB JApyroMmy
I'eHeTnueckue JdemoHcTpanuu. JKese3a, COCTaBJIATh yesnoBeky. Ero
PSLLBL Fe +2 1 BsaumMoeiicTBHe METAIIIOB ¢ | XUMHYECKHE MHEHHIO,
Fe +3 Hemetamamu. [lomydenue YpaBHEHUS, CII0COOHOCTH
: runpokcuaoB xernesa (1) u XapaKTepU3YIOIIHE BECTH JIHAJIOT C
(). CBOICTBa JPYTHUMH JFOIbMH
JIa0. onbITHI: COEIMHEHU I
18. B3aumozeiicTBue xeie3a ¢ | »kese3a, NPOBOJUTH
COJISTHOM KHCJIOTOM. KauyeCTBEHHBIC
19. TlonyyeHune TUAPOKCUAOB | PEaAKIIUH,
sxkene3a (II) u (1) n u3ydeHne | moaTBepkmaromye
HUX CBOMCTB. HaJIMYKE B BOJHBIX
pacTBopax

KaTHOHOB XeJle3a,
pelmaTh «UEHOYKH»
MpeBpaIeHUH.
Honyuam
603MOJICHOCHb
HAYYUMoCs:
COCTABIIATh
«IIETIOYKI
[IPEBPALLEHUH,
COCTaBJISITh
MOJIEKYJISIPHBIE U
TIOJIHBIE HOHHBIE




ypaBHEHHS 10
COKpAIIIEHHBIM
WOHHBIM
ypaBHEHHUSIM

25.

IIpakTnyeckas
pabora Ne2
[Tonyuenue u
CBOMCTBA
COE€IMHEHUN
METaJUIOB

Ilonyuenue u cBoiicTBa
COEIMHEHUI METaJUIOB

Hayuamcsa: obpama
TBCS C
mabopaTOpPHBIM
000pyIOBaHUEM H
HarpeBaTeIbHBIMU
npubopaMu B
COOTBETCTBHH C
npaBHJIaMU
TEXHUKH
0e30I1acCHOCTH,
OIUCHIBATH
XUMHUYECKUH
IKCIIEPUMEHT C
MIOMOIIBIO SI3BIKA
XUMUH, J1eJ1aTh
BBIBOJIBI TT0
pesysbTaTtam
JKCIIEPUMEHTA.
Honyuam
603MOJICHOCHI
Hay4umuCcs. 0CO3Ha
BaTh
HE00XOIMMOCTh
coOJIrOIeHUS
npaBuia b u OT
JUISL COXPAHEHUS
3J10pOBbS
OKpYKaIOIINX.

OsBnanenue
HaBBIKAMH IS
MIPaKTU4ECKON
ESITENHLHOCTH

26.

IIpakTnyeckas
padora Ne3
Pemenue
AKCIIEPUMEHTAI
BHBIX

3a/1a4 Ha

Pemenne
9KCIIEPUMEHTABHBIX
3aJla4 Ha paclo3HaBaHUe U
MOJIy4YE€HUE COETUHEHUI
METaJIOB

Hayuamcs:
oOpamarbcs ¢
71a00paTOPHBIM
000pyIOBaHUEM U
HarpeBaTelbHbIMU
npubopaMu B
COOTBETCTBHH C
npaBHJIAMA

Osnanenue
HaBBIKaAMH JIJIS
MIPAKTUYECKOI
JeSITeAbHOCTU




pacro3HaBaHUE
Y TIOJTy4CHUE
COCIMHEHUN
METaJIOB

TEXHUKHU
0e30I1acHOCTH,
OIIUCKLIBATE
XUMUYECKUHN
SKCIEPUMEHT C
IMOMOILBIO SI3BIKA
XHAMUH, J€IaTh
BBIBOJIBI 10
pe3yabTaTaMm
HKCICPUMECHTA.
Honyyam
B603MOMNCHOCIb
HAy4umucs: 0CO3Ha
BaTh
HEOOX0JUMOCTE
coOIIrOIeHUs
npaswiiTh u OT
U COXPaHCHHS
CBOETO 37I0POBbSI H
OKPY’KAIOMIHX.

27.

0O0001eHne
3HaHUH 110 TEME
«MeTamibl»

Hayuamcs:
000011aTh 3HaHUA
U TIPENICTABIATH MX
cxeM, TabJIuil,
Mpe3eHTaI I

Bripaxaror
aJIeKBaTHOE
TTIOHUMaHHe
NPUYMH ycrexa
Heycrexa
yuebHoit
JIeSITeTbHOCTH

28.

KonTpoubnas
padora Ne2
1o TeMe
«MeTamibh»

KoHTpons npeameTHbIX U
MeETaNpeIMETHBIX YIeOHBIX
JIEUCTBHI 110 TEME

«MeTaie

Hayuamcs:
MPUMEHSTH
MOJTy4eHHbIE
3HAHUS U
c(hOopMUpPOBaHHbIE
YMEHUS 1151
penieHust y4eOHbIX
3ajaq

IIposBisroT
OTBETCTBEHHO-CTh
3a pe3yIbTaThl

Tema 3.
Hemerajanbl
(284.)

29.

OO0was

OO6mmas xapakTepucTHKa

Hayuamcsa: naBatp




XapaKTEpHUCTHUKA
HEMCTAJIIIOB

HEMETAJJIOB: TI0JIOKECHHUE B
IIepuonuueckoii cucreme
XMMHUYECKHX JJIEMEHTOB
J. . Menneneena,
0COOEHHOCTH CTPOCHUS
aTOMOB,
3JIEKTPOOTPHULATEIHHOCTD
(30) kak mepa

«HEMETaJUIMIHOCTI», psia D0.

Kpucranmudeckoe ctpoeHne
HEMETAJJIOB — IPOCTBIX
BEIIECTB. AJUIOTPOIHSL.
dusnueckue

CBOMCTBa HEMETAJLJIOB.
OTHOCHUTEILHOCTD ITOHSITHIA
«METAILI» U «HEMETAII

oTpeJieNIeHuUs
[OHSTUSAM
«NEKTPOOTpULIATEN
BHOCTBY «
AITIOTPOTIFISD
XapaKTephu30BaTh
HEMETAJIIBI 110 UX
MIOJI0KEHUIO B
[ICX5
J.N.Menneneena,
OIMCELIBATH
CTpOeHHue
¢usnueckne
CBOMCTBaA
HEMETAJIJIOB,
0OBSACHATD
3aBHCHMOCTD
CBOWCTB
HEMETAJIIOB OT UX
noJioxkenns ITICXO
J.N.Menneneesa;c
OCTaBJIATh
Ha3BaHUI
COCIUHECHUM
HEMETAJIIOB I10
thopmyre u popmyn
10 Ha3BaHUIO,
Hay4JaTcs 1aBaTh
onpeJesIeHus
«aJTOTPOITHUS,
«aJUTOTPOITHBIE
MOTU(DUKAIIAN.
Honyuam
B603MONCHOCb
HAYYUmMbCsi.
MIPOTHO3UPOBATH
CBOMCTBA
HEU3YYCHHBIX
3JIEMEHTOB U UX
COEIMHCHUN Ha




OCHOBE 3HAHUM O
[IEPUOINYECKOM
3aKOHE

30.

Oo0uiue
XUMHYECKHE
CBOMCTBaA
HEMETAILIOB.
Hewmeranine! B
pupoje 1
CII0COOBI HX
MOJTYYCHUS

O6IIII/Ie XHUMHUUYECKUE CBOMCTBA
HCMCTAJIIIOB

Hayuamca:
XapaKTepu30BaTh
CTpOEHHE
HEMETAJIJIOB,
001111e XUMHIECKHE
CBOMCTBA
HEMETAJIOB,
OITMCHIBAThH O0IIIE
XUMHYECKHUE
CBOMCTBaA
HEMETAJIIOB C
IMOMOIIBIO SI3bIKa
XUMUH, COCTaBIISATh
YpaBHEHHUS
XAMHUYECKUX
peakuui,
XapaKTepU3YIOIINX
XAMUYECKHE
CBOMCTBA
HEMETAJIIOB UX
COCIUHECHUM
Honyuam
603MONCHOCb
HAY4UmuCsi.
MIPOTHO3UPOBATh
CBOMCTBA
HEU3y4EeHHBIX
3JIEMEHTOB U UX
COEIUHEHNH Ha
OCHOBE 3HaHHH O
MEePUOANYECKOM
3aKOHE

31.

Bonopon

[omoxxenne BoOpoOIa B
IIepuonuueckoii cucteme
XAMHYECKHX JIEMEHTOB

. Y. MenneneeBa. CTpoeHue
aToMa M MOJICKYJIBI.

Hayuamcs:
XapaKTepHu30BaTh
BOJIOPOJ TIO €T0
MIOJIOKEHHUIO B
I1CX9




Du3nyecKre U XUMUYSCKUE
CBOICTBa BOJOpO/Ia, €T0
MOJIy4YeHUe U IPUMEHEHHE.
JIa0. onbITHI:

20. ITomyuenue

W pacrio3HaBaHHUE BOIOpPOIA

J..M.Menneneena,
XapaKTepu30BaTh
CTpOEHHUE aTomMa
BOZOPO/A,
OOBSACHATE €ro
BO3MOJKHBIE
CTENEHN
OKHCJIEHHS,
XapaKTepu30BaTh
(uzngeckue u
XUMHUYCCKHUC
CBOMCTBaA
BOZIOPO/IA,
0OBSICHATD
3aBUCUMOCTh
CBOWCTB BOJOPOJA
OT ITOJIOKEHUS ETO
B [ICXD
J.N.Menneneena,
OITHCHIBATD
nabopaTopHBIC U
HpOMI)IIJ_UIEHHI)Ie
CII0COOBI
II0JIyYEHUS
BOZIOPOJA .
Honyyam
603MONCHOCb
Haylmmbc;li
00BSACHATE
JIBOMCTBEHHOE
IIOJI0KEHUE
Bozpopoza B [ICXD
JI.1.Menneneena,
IpPaMOTHO
obpamiatecs ¢
BCIICCTBAMHU B

MMOBCETHEBHOU
KU3HHA
32. Bona CtpoeHne MOJISKYJIbI. Hayuamcs :
Bonopoanas xummdaeckas XapaKTepHu30BaTh




CBs13b. PU3UUECKUE CBOMCTBA
BOJBI. AHOMAJIMU CBOMCTB
BoJbL. ['mapoduinbHbIe U
ruapodoOHbIe BelecTsa.
XHUMHUYECKHE CBOMCTBA BOJBI.
Kpyrosopot Bobl B ipupoae.

Bonoouunctka. Aspauust BOIbL.

BrrToBEIC HDUIBTPEL.
MunepansHbIE BOIBI.
JuctmmipoBaHHas BOZa, €€
MOJIy4YeHUe ¥ IPUMEHEHHE.
JIab. onbITHI.

21. HUccnenoBanue
MOBEPXHOCTHOTO HATSYKCHUS
BOJIBI.

22. PacTBOpeHue
TepMaHraHaTa Kaius W

MEJHOro Kyrnopoca B BoJe. 23.

Tunparanus 00e3B0KEHHOTO
cynbdara

menu (I1). 24. VsrotoBiieHue
TUIICOBOTO OTIEeYaTkKa. 25.
O3HaKOMJICHHE C KOJUIEKITUEH
OBITOBBIX (DHIBTPOB.

26. O3HaKOMIICHHE C
COCTaBOM MUHEPAIbHOU BOJBL

CTpOEHUE
MOJICKYJIBI
BOJIOPOJA,
¢usnueckue u
XUMHYECKHE
CBOMCTBA BOJIHI,
OOBSCHATH
AHOMAJIAHU BOJIHI,
CrocoOBI OYUCTKH
BOJIBI, IPUMCHSATH B
OBITY OUIBTPBI AJIs
OYHCTKH BOJIBI,
MPaBHILHO
UCIIOJIb30BaTh
MHUHEPAITBHYIO
BOJTY, BBITIOJTHSATH
pacueTsl 1mo
YpaBHEHHSIM
XUMHYECKIX
peakuui,
MIPOTEKAOIIHX C
y4acTHEM BOJbI.
Honyyam
B03MOXHCHOCHD
Hayuumucs: 00BEKT
MBHO OLICHUBATh
HHPOPMALIHIO O
BEIIECTBaX U
XUMHYECKIX
npoueccax,
KPUTHICCKH
OTHOCHUTBCS K
MICEB/IOHAYYHOU
nHpOpMaLNH,
HEZ00POCOBECTHOM
pexname

33.

["anoreHsr:
oOmras
XapaKTEepUCTUKA

OO0mrast xapaKTepUCTHKA
raJIOTeHOB: CTPOCHHE AaTOMOB;
IPOCTHIE BEIECTBA U
OCHOBHBIC COSIUHCHHUS

Hayuamca: xapakre
pH30BaTh CTPOCHHUE
MOJIEKYJI
TaJIOr€HOB,




rajoreHoB, UX CBOICTBA.
Kpatkue cBeseHus o xjope,
opome, GpTope u ioe.
IIpuMeHeHHE TaJOTCHOB U
UX COEMHEHUIN B HAPOAHOM
XO3SMCTBE.
JdeMoHcTpanum:

OO0pa3Isl TaTOTeHOB —
TIPOCTHIX BEIIECTB.
BsanmoeiicTBre rajoreHoB ¢
HanI/ICM, AJITFOMHUHUCM.
BriTecHenue xjiopom 6poma
WY H0Ja U3 paCTBOPOB UX
coleit

OIIUCKLIBATE
¢usnueckue u
XUMUYECKHE
CBOMCTBa
TaJIOreHOB Ha
OCHOBE
HaOJIIOeHNH 3a UX
MIPEBPAICHUSIMH BO
BpeMs
JIEMOHCTPAIIHOHHBI
X OIIBITOB,
O00BACHATH
3aBHCHMOCTD
CBOMCTB raJIor¢HOB
HX OT IOJIOKEHHUS B
I[ICX5 1.
Menneneena,
COCTaBJIATh
hopmyIBI
COEIMHEHU I
TaJIOrE€HOB U II0
dbopmynam naBath
Ha3BaHUs
COEUHEHUSIM
rajioreHoB
Honyyam
603MONCHOCb
Hayyumocs:
0CO3HABATh
HEOOXO0JUMOCTh
coOoneHus
TIPaBHI
9KOJOTHYECKOMN
6e30acHOCTH IpH
obpariennu ¢

rajoreHaMu
34. CoenuHeHus OCHOBHBIE COCTMHEHUS Hayuamcs:
FJIOreHOB TaJIOTCHOB: yCTaHaBJIMBATh
TaJIOT€HOBOIOPOIbI, COJH CBSI3b MEKITY
TaJIOT€HOBOJIOPOIHBIX KUCIIOT. | CBOHCTBAMHU




JdemoncTpanum:

OO0pa3ibl IPUPOTHBIX
COCIMHEHUN XJ10pa.

JIab. onbITBI:

27. KauecTBeHHas peakuus Ha
TraJIOre€HUI-HOHBI

COCIUHEHUM U UX
MPUMEHEHUEM,
M3y4aTh CBOMCTBA
COCIUHECHUM
TaJIOTE€HOB B XOJIE
BBITOJIHEHUS
nmabopaTOPHBIX
OITBITOB ,
Honyuam
B803MOINCHOCIb
HAy4umucs: UCTONb
30BaTh
pHoOpeTeHHbIE
KOMIICTCHIIMH TIPU
BBITIOJIHEHUH
MIPOEKTHBIX PadoT
10 U3YYCHHIO
CBOWCTB U
c11oco0oB
MONYYCHAS 1
pacrio3HaBaHUsA
COCIUHECHUM
rajoreHoB

35.

IIpakTuyeckas
padora Ne4
Pemenue
JKCIEPUMEHTAII
BHBIX 3aJ1a4 110
TEeMe
«loarpymnma
raJOreHOBY

Pemenne
SKCIEPUMEHTAIIbHBIX 3a]1a4 110
teme «lloarpynmna rajoreHoB»

Hayuamcs:
obpamarbecs ¢
11a00paTOPHBIM
obopynoBaHueM U
HarpeBaTCJIbHBIMHU
npubopaMu B
COOTBETCTBHUH C
MpaBUIAMHU
TEXHUKU
0e30MacHOCTH,
OIHCHIBATH
XAMUYECKUN
9KCIIEPUMEHT C
IIOMOIIBIO SA3bIKa
XUMHWH, JIEIaTh
BBIBOZBI 11O
pe3yapTaTamMm




JKCIIEPUMEHTA.
Honyuyam
603MOJCHOCTb
HAy4umucs: 0CO3Ha
BaTh
HEOOXOAUMOCTD
CcOOIIIOIEHUS
npaswiiTh u OT
U COXPAaHCHHS
CBOETO 37I0POBbSI H
OKPYXKAIOITNX

36.

Kucnopon

Crtpoenue aToMa u
AIJIOTPONHS KUCIOPOAA;
CBOMICTBA U IPUMEHEHUE €TI0
AIJIOTPOIHBIX

Moudukanuii. JIad. onbITHI:
28. Tlomyuenue

Y paclio3HaBaHUE KUCIOPOJa

Hayuamcs:,
XapaKTepu30BaTh
CTpOeHHue
MOJICKYJIBI
KHCIIOpO/Ia,
COCTaBJIATh
XAMUYECKHE
YpaBHEHUS,
XapaKTepU3YIOIIHE
XAMUYECKHE
CBOMCTBA
KHCJIOPOAa,
0OBSICHITD
MPUMEHEHHE
aJITOTPOTTHBIX
MOTU(BUKATHIHA
KHCIIOpo/Ia,
OIIUCHIBATH
nabopaTopHbIC U
MIPOMBIILICHHEIC
CIIOCOOBI
MOTYYCHUS
KHCJIOPO/a .
Honyuam
B803MOMNCHOCb
HAy4umucsi.
TPaMOTHO
obpamiarecs ¢
BEIECTBAMH B




MOBCEIHEBHOM
JKU3HU

37.

Cepa, ee
¢usnuekne u
XUMHUYECKHE
CBOMCTBA

CrtpoeHue aToMa u
AIJIOTPOTIHS CEPBI;
CBOWCTBA M IPUMCHECHUE
POMOMYECKOM CEpHI.
JdeMoHcTpanum:
BzaumoneiicTBue cepbl

C METaJUIaMH, BOJOPOJOM U
KHCJIOPOIOM.

Jlab. onmbITHI:

29. I'opeHue cepbl Ha BO3yXe
U B KUCJIOPOJIe

Hayuamcs:,
XapaKTepU30BaTh
CTpOeHHue
MOJICKYJIBI CEPBI
OOBICHATH
3aBUCUMOCTD
CBOWCTB CEpHI OT €
MTOJIOKEHHUS B
I[ICX5 J.1.
Menneneena,
COCTaBJIATh
XUMHAYECKHE
YpaBHEHHUS,
XapaKTepU3yIOIIHe
XUMHAYECKHE
CBOMCTBa CEpHl,
OOBICHATH
IpUMEHEHUE
AJTIOTPOITHBIX
MOTU(PUKAITHN
CepHI

Honyyam
B803MOJNCHOCHD
HAY4UmuCs.
IrpaMOTHO
obpamiatecs ¢
BEIECTBAMH B
MTOBCE/THEBHOM
SKA3HU

38.

Coennbgenus
cepbl

Oxcuppl cepst (IV) u (VI); nx
HOJyYeHHE,
CBOMCTBA M IPUMEHEHUE

Hayuamcs:,
OIMCEIBATh
CBOMCTBA
COEIMHEHUH Ccephl,
COCTaBJISITh
YpaBHEHHUS
peakiui,
COOTBETCTBYIOIIHX
IETIOYKE)»




MpeBpanieHui
Honyuyam
603MOIACHOCHb
Hay4umucsi: IPOrHO
3UpOBaTh
XUMUYECKUE
CBOMCTBA BEILECTB
Ha OCHOBE UX

CBOMCTB 1
CTPOCHUS
30. CepHas kuciora CepHas KUCIIOTa KaK Hayuamecs:,
KaK 9JICKTPOJIHT | MICKTPOINT 1 ee OTHCBIBATE )
COJIY, NX IPUMEHEHUE B CBOICTBa CepHOM
H €€ CoJIn .
HapOJHOM XO3sICTBeE. KHCIIOTHI, B XOJI€
JeMoHcTpanum: MIPOBEICHUS
O06pasipl TPUPOTHBIX n1abopaToOPHBIX
coeMHeHui cepbl. OOpa3ibl OTIBITOB ,
BaXHEHIINX I HAPOIHOTO MIPOBOTUTH
XO3STCTBA CYIb(}HATOB. Ka4eCTBEHHYIO
JIa6. onbIThI: peaKuuIo Ha
30. CoticTBa pa30aBICHHOM cynb(ar - HOH
CEpPHOM KUCIOTHI Honyuam
603MOCHOCHIDb
HAy4umucs: XapakT
€pHU30BaTh 0COOBIE
CBONCTBa
KOHIIEHTPUPOBAHHO
W CepHOU KUCIOTHI
40. CepHaH kuciora | CepHas kucimora Kak Hayuamcsa
KaK okuciutenb. [Ipon3BoacTBO :COCTaBIISITh
CEpHOM KUCJIOTHI U €€ ypaBuerus OBP ¢
OKHCTHTCIID. MPUMEHEHUE y4acTHUeM CepHOI
[omy4enwne u KHUCJIOTHI,
IMPUMCHCHUC OIKCHIBATH 00JIACTU
CepHOfI NPUMEHEHUSA
KHCIIOTHI CEPHOM KUCIIOTHI
Honyuam
B03MOAHCHOCHD

Hay4umucs: TPUBO
JIUTH TIPAMEPHI




YpaBHEHUU
peaxImi, JIeKaImux
B OCHOBE
MIPOU3BOJICTBA
CEpPHOM KUCJIOTBI

41.

IpakTnyeckas
padora NeS
Pewenue
AKCIIEPUMEHTAN
BHBIX 33/a4 110
TeMe
«Ioarpymma
KHCIIOPOJa»

Pemenue
SKCIIEPUMEHTAIBHBIX 3a7a4 10
teMe «[loarpymnmna
KHCIIOpOIa»

Hayuamcs:
oOpamarbcs ¢
nmabopaTOpPHBIM
00opynoBaHUEM U
HarpeBaTeIbHBIMA
npubopaMu B
COOTBETCTBHUH C
MpaBUIaMHU
TEXHUKHU
0e30I1acHOCTH,
OIHUCHIBATH
XUMUYECKUU
9KCIEPUMEHT C
TTOMOIIIBIO S3bIKA
XUMHH, JIENaTh
BEIBOJIBI 11O
pe3ynabTatamMm
JKCIIEPUMEHTA.
Honyyam
B03MOXHCHOCHD
HAy4umuvcs: 0CO3HA
BaTh
HEOOXOIUMOCTh
cOOIIrOIeHUS
npasunTh u OT
JUTS COXPaHCHHS
CBOETO 37I0POBbsl U
OKPYKAIOIINX

42.

A30T 1 ero
CBOMCTBA

CrpoeHue aToMa U MOJIEKYJIbI
a3oTa;

CBOWCTBA a30Ta KaK MPOCTOTO
BeIIeCTBa

Hayuamcs:,
XapaKTepU30BaTh
CTPOCHHUE aToMa 1
MOJICKYJIBI a30Ta,
00BSACHATH
3aBHCHMOCTH
CBOMCTB a30Ta OT




€ro I0JI0KEHUS B
[ICX5 1.
Menneneena,
COCTaBJIATh
XHUMHYCCKHE
YpaBHEHHUS,
XapaKTepU3yIOLUe
XHUMHYECKHE
CBOMCTBA
azortallonyuam
BO3MOINCHOCMD
HAY4Uumucs.
IrpaMOTHO
obpamartecs ¢
BEIIICCTBAMHU B
ITOBCETHEBHOM
JKU3HU

43.

AMMHaK 1 ero
COEIMHEHUS.
Conn aMMOHUSA

AMMHaK, CTpOE€HHUE, CBOKCTBA,
MOJy9YCHHE W IPUMEHCHHE.
Coay aMMOHHUS, HX CBOMCTBA
U TIPIMCHEHHE.

JIab. onbIThHI:

31. U3yueHue cBOMCTB
aMMHaKa.

32. Pacno3naBaHue cojieit
aMMOHUS

Hayuamcsa: onuceiB
aTh CBOMCTBa
aMMHaKa B X0JIe
TIPOBEICHUS
nmabopaTOPHBIX
OTIBITOB, POBOJIUTH
Ka4eCTBEHHYIO
PEaKIMIo Ha HOH -
aMMOHUS

Honyyam
B03MOXHCHOCHD
HAY4UmuCs.
MPUBOANTD
MIPUMEPHI
YpaBHEHU
PEaKIHiA, JIeKaIux
B OCHOBE
MPOMBIIUICHHBIX
croco0oB
MOJTy9IEeHUS
aMMHaKa

44,

Okcuael a3ora

Oxkcuner azota(Il) u (IV)

Hayuamcs:,
OITMCHIBATH




CBOICTBa
COEIMHEHUH a30Ta,
COCTaBJISTh
ypaBHEHHUS
peakuui,
COOTBETCTBYIOIINX
«IIETIOYKE»
MIpeBpaLICHU
Honyuam
B803MOJNCHOCHIb
HAy4umucs: IPOTHO
3UpOBaTh
XUMHYCCKHUEC
CBOMCTBa BEUIECTB
Ha OCHOBE MX

CBOMCTB 1
CTPOCHHMS
45. A3oTHAas A30THas KUCJIOTa Kak Hayuamcs:,
KHCIIOTa KaK DMEKTPOIHT, €€ OTHCHIBATE 3
.. CBOWCTBA U IPUMCHEHUE. CBOMCTBA a30THOU
JJIEKTPOJIUT, € .
JemoHcTpanuu: KHCJIOTHI, B X0/1€
HPUMECHCHHUC O0pa3ipl BaKHEHIINX IIPOBEIECHUS
JUISL HAPOJTHOTO XO3sHCTBa 71a00PaTOPHBIX
HHUTPATOB. OTIBITOB
Jlad. onbITHI: Honyuam
33. CaoiicTBa B03MOXHCHOCHD
pa30aBIeHHON a30THOM HAy4umucs: COCTaB
KHCJIOTHI JATh «UETOYKI»
IIPEBPALLEHUI 110
a3oTy
46. A3oTHad A30THas KHCI0Ta KakK Hayuamcsa
KHCIOTa KaK okucnurens. Hutpats! u :COCTaBJIAATh
HUTPHUTHI, IpobiiemMa ux ypaBHeHus OBP ¢

OKHMCIIUTENb, €€
MOJTy4YEHHE

COJIEpXKaHUS B /X
MPONYKIUH. A30THBIE
ynoOpeHus
JdemoncTpanum:
Bzanmopneiictue

KOHILICHTPUPOBAHHOM a30THOM

KHCJIOTBI C MCOBIO.

y4acTHeM a30THOU
KHUCJIOTBI,
MPUMEHSATH COJTU
a30THOM KUCJIOTHI B
MPaKTHYECKON
JIESITEILHOCTH,
MTPOBOIUTH




JIab. onbITHI:

34. BzaumopeicTBue
KOHLCHTPUPOBAHHOM a30THOM
KHCJIOTBI C MEZIBIO

Ka4eCTBEHHYIO
PEeaKkuuIo Ha HUTpAT
- HOH

Honyyam
B03MOXHCHOCHD
Hay4umuvcs: XapakT
epHu30BaTh 0COOBIE
CBOMCTBa

KOHI[CHTPUPOBAHHO
1 @30THON KUCJIOTBI
47. docdhop. CrpoeHue aToMa u Hayuamca:
CoeuHeHus autorponus pocdopa, XapaKTepU30BaTh
CBOMCTBa OEJIOro M KpacHOro | CTpoeHHe aroMa
docdopa. bocdho
pa, UX IPUMCHEHUE. dhocdopa,
HonsiTe o OCHOBHBIE COEIMHEHUS: 00BACHATE
dochopHBIX okcus pocopa (V) u 3aBHCHMOCTh
yI00pEHHSIX optodocdopHas Kuc- CBOIiCTB ocdopa

nota, pocdater. DochopHbIe
ynoOpeHusl.
JdeMoHcTpanum:

OO0pa3IBl TPUPOTHBIX
coenuHEHUH hocdopa.
OO0pa3ipl BaKHEHIITNX s
HapoOJHOI'0 X0341CTBa
tdhocdaros.

JIab. onbITHI:

35. T'openue docdopa Ha
BO3JlyXe U B KUCIIOPO/IE.

36. Pacnio3naBanue docdaron

OT €T0 TOJIOKEHNUS
B [ICXD JI.1.
Menneneena,
COCTaBJIATh
XUMHUYECKHE
ypaBHEHHUS,
XapaKkTepHu3yIolHe
XUMUYECKHe
CBOICTBa a30Ta

B pe3ynbTaTe
MIPOBEICHUS
1m1a00paTOPHBIX
OIIBITOB, IPOBOJIUTH
Ka4eCTBEHHYIO
peaxIuo Ha
¢ocoar - non
Honyuam
B03MOICHOCHb
Hay4umuvcs. OIHCHI
BaTh (pu3muecKue u
XMMHUYECKHE
MPOLIECCHI,
SIBIISTFOLITIECST




4acThIO
KpyroBopoTa
BEIIECTB B IPUPOJIE

48.

VYraepon

CrtpoeHue aToMa u
aJIOTPOIHS YTIepoaa,
CBOWCTBA €r0 MOTU(UKAIIMN U
UX IPUMEHEHUE.
JdeMoHcTpanum:
ITornowenue yriem
PaCTBOPEHHBIX BEIIECTB UIIH
ra3oB. BoccranoBnenne Mmequ
13 €€ OKCHU/IA YIJIEM.

JIa0. onbITHI:

37. T'openue yris B
KHUCJIOpOJIE

Hayuamca:
XapaKTepU30BaTh
CTpOEHHUE aTomMa
yriaepona,
OOBICHITH
3aBUCUMOCTD
CBOWCTB yTlieposa
OT €r0 MOJIOXKCHUS
B [ICXD JI.1.
Menneneena,
COCTaBJISITh
XUMHUYECKHE
YpaBHEHHUS,
XapaKTepU3yIOIIHe
XUMHUYECKHUE
CBOWCTBa yTiepoa
Honyuam
B03MOJICHOCHIb
Hay4yumucsi: OIHCHI
BaTh (pU3MUYECKHUE U
XUMHUYECKHE
MPOLIECCHI,
SIBJISTIOLIIACCS
YacCThIO
KpyroBopoTa
BEIECTB B IPUPOJIE

49.

OKkcuabl
yriaepoaa

Oxkcunet yraepona (IT) u (IV),
ux
CBOWCTBA M IPUMCHECHUE

Hayuamcs:,
OITMCHIBATH
CBOMCTBA OKCHIIOB
yriaepoza,
COCTaBJISITh
YpaBHEHHUSI
peakuui,
COOTBETCTBYIOIIHUX
IETIOYKE)»
MpeBpaIieHui .
MTPOBOIUTH




Ka4eCTBEHHYIO
PEaKxIuIo Mo
pacrno3HaBaHUIO
YTJIEKHUCIIOro rasa
Ionyuam
B03MONCHOCHb
HAY4UmMbCsi: IPOTHO
3UpOBATh
XUMHUYECKHE
CBOICTBA BEIIECTB
Ha OCHOBE HX

CBOICTB 1
CTPOEHUS
50. VroabHas Vroasnas kucnora. Conu Hayuamcs:
KHCJIOTA M €& YrOJIbHOM JlaBaTh
KHUCJIOTBI: KaJILLIUT, COJIA, oTpeJIeNIeHuUs
coJm. oTal, ux MOHATUSAM
JKectkocts 3HAYEHUE U NPUPOJIE U KU3HH | GKECTKOCTb BObI»
BOJbBI U YyeI0BeKa. ,OTTHCHIBATh
CIIOCOORI eé JKecTKOCTh BOABI U CITIOCOOBI CBOMCTBA YroJbHOU
yCTpaHEHHs ee yCTpaHeHHUSI. KHCJIOTHI,
JemoHcTpanuu: COCTaBIIATh
OO0pa3IBl TPUPOITHBIX YpaBHCHHS
COeIMHEHUN yriieposa. peakuu,
O6pa31p! BaKHEHIINX A1 COOTBETCTBYIOIUX
HapOJHOTO X03sIiCTBa «IICTIOYUKE)»
KapOOHATOB. MIpEeBpaleHHUH ,
JIa6. onbITHI: COCTaBJISITh

38. ITomryuenne yroiapHOI
KUCJIOTBI M U3yYEHHE e
cBoiicTB. 39. [lepexon
KapOOHATOB B
THIPOKapOOHATHI.

40. Pa3noxxenue
runpokapOoOHaTa HaTpUA

Ha3BaHUA cojei
YTrOJIbHON KUCIOTHI,
MIPOBOJUTD
KaueCTBEHHYIO
peakLuIo Ha
KapOoHaT - HOH
Honyuam
B03MOXHCHOCHD
HAy4umucsi: IPOTHO
3HpOBATH
XUMHYECKHE
CBOJCTBA BEILIECTB




Ha OCHOBE UX
CBOMCTB U
CTPOEHUS

51.

Kpemuuii

CrpoeHue aToMa KpeMHUS;
KPUCTAJJIMYECKUM KPEMHUH,
€ro CBOMCTBA U IPUMEHEHUE

Hayuamcs:,
XapaKTepU30BaTh
CTpOEHHUE aTomMa
KpEeMHHUS,
OOBICHITH
3aBUCUMOCTD
CBOWCTB KpEeMHUS
OT €r0 MOJIOXKCHUS
B [ICXD JI.1.
Menneneena,
COCTaBJISITh
XUMHUYECKHE
YpaBHEHHUS,
XapaKTepU3yIOIIHe
XUMHUYECKHUE
CBOWCTBa KPEMHHS
Honyuam
B03MOJICHOCHIb
HAay4umuCsi:
TPaMOTHO
obpamarbscs ¢
BEILIECTBAMH B
MOBCEHEBHOM
KU3HU

52.

CoennaeHnsa
KpEeMHUs

Oxcun kpemuus (IV), ero
MPUPOIHBIC
pasHOBUAHOCTH. CHIIMKATEHI.
3HaueHne COeqUHEHHUI
KpEMHHUS B )KMBOU U HEKUBON
pUpoJIe.

JlemoHCcTpanuu:

OO0pa3ibl IPUPOTHBIX
COCJITHEHUH KPEMHHS.

JIa0. onbITHI:

41. Iosryuenne KpeMHEBOH
KHCIIOTHI ¥ H3YUCHHE e
CBOMCTB

Hayuamcs:,
OITMCHIBATH
CBOMCTBA OKCHIA
KpeMHUs,
COCTaBJISTh
YpaBHEHHUSI
peaxiui,
COOTBETCTBYIOIIHNX
IETIOYKE»
[IPEBPALLEHUH .
MIPOBOJIUTH
Ka4eCTBEHHYIO
peaKIuio Ha




CUJIMKAT - HOH
Honyuyam
BO3MOINCHOCMb
Hayyumvcs: MPOTHO
3UpOBaTh
XHUMHYCCKHE
CBOMCTBA BEILECTB
Ha OCHOBE BX
CBOMWCTB U
CTPOEHUS

53.

CwimmkarHas
IIPOMBIIIIJICHHOC
Th

IToHsTHe 0 CUINKATHOM
npomslieHHocTd. CTeko,
LIEMEHT, KepaMuKa.
JdemoHcTpanum:

OO6pa31pl cTeKa, KepaMHuKH,
LIEMEHTa

Hayuamca:npaktnda
€CKOMY NIPUMEHEHH
10 COCIUHCHUM
KpEeMHUS

Honyyam
B603MOINCHOCb
HAy4umucs: IPOTHO
3UPOBaTh
XAMUYECKHE
CBOIICTBA BEILECTB
Ha OCHOBE UX
CBOWCTB U
CTPOCHUS

54.

IIpakTuyeckas
padora Ne6
ITonyuenue,
cobupanue u
pacro3HaBaHHe
ra3oB

[omydenue, cobupanue n
pacro3HaBaHUe
razoB

Hayuamcs:
oOpamarbcs ¢
11a00paTOPHBIM
obopynoBaHueM U
HarpeBaTeIbHBIMU
npubopaMu B
COOTBETCTBHUH C
MpaBUIaAMHU
TEXHUKH
0e30MacHOCTH,
ONKCHIBATh
XUMHYCCKUI
IKCIEPUMEHT C
MTOMOIIIBIO SI3bIKA
XUMUH, JIE1aTh
BBIBOJIBI 110
pe3ysbTaTtaMm




JKCIIEPUMEHTA.
Honyuyam
603MOJCHOCTb
HAy4umucs: 0CO3Ha
BaTh
HEOOXOAUMOCTD
CcOOIIIOIEHUS
npaswiiTh u OT
U COXPAaHCHHS
CBOETO 37I0POBbSI H

OKPY>KArOUIUX
55. O06o06uIeHrE 110 Hayuames:
TeMe 000011aTh 3HAHHS
«Hemetamby H TPE/ICTABITATE MX
cxeM, TaOJIuiL,
MIpe3eHTAIN I
56. KonTpoabsnas KoHTpomb mpeaMeTHBIX U Hayuamcs:
paﬁOTa N93 o Me}"al’[pe{[MeTHIﬂX y‘-Ie6HI)IX HpI/IMeHHTI)
TeMe JCUCTBHU 10 TEMC HOJ'Iy‘IeHHI)Ie
«Hemertaiuie» 3HAHUA U
«HemeTtaiis» cOpMHpOBAHHbIe
YMEHUA NIt
pemeHus y‘le6HBIX
3a1a4
Tema 5.
0606menue
3HAHUH MO
XHMHH 32
Kypc¢
OCHOBHOM
IIKOJIbI.
IToaroroBka
K HTOTOBOM
aTrTecTaluu
('"A) (104.)
57. HepI/IOI[I/IquKHﬁ Tlepuoauueckuii 3aKoH U Hayuamcs: 0600m1a

3aKOH U

Ilepuonuueckas cucrema

Tb HWH(POPMAIHIO




[Tepuoanueckas
cHucTeMa

. N.
Menpaeneena B
CBETE TEOPUH

XAMUYECKUX 3JIEMESHTOB
. U. Menaeneesa.
Duznyeckuil CMBICT
MOPSIAKOBOTO HOMEpPA
3J€MEHTa, HOMEPOB IeproJa
U TPYyMIIBL.

10 TCMC B BHJIC
CXCM, BBIIIOJIHATH
TCCTOBBIC 3aJaHUs

CTPOCHUS
aToMa
58. 3aKOHOMEPHOCT 3aKOHOMEPHOCTH Hayuamcea
" W3MEHEHUS CBOICTB :0000marTe
3MCHCHILS JJIEMEHTOB M UX COCOUHEHUHN | mH(OpMAaImio mo
= B IICPHOJIaX ¥ TPYIINAX B CBETEC | TEME B BUAE CXEM,
CBOUCTB MPEICTaBICHAN O CTPOCHUH BEITIOJTHATH
DJICMCHTOB U UX | aTOMOB 3JICMEHTOB. 3HaUCHHE | TECTOBYIO paboTy,
COCIMHEHUN B [Iepuoanueckoro 3akoHa
nepuoiax u
rpynnax B CBETE
MPECTaBICHUI
0 CTPOEHUU
aToOMOB
OJICMCHTOB.
3HaueHue
Ilepnonnueckor
(0]
3aKOHa
590. Busl Buapl XuMHUYECKHUX CBSI3CH U Hayuamcs: 060611a
XAUMIYECKIX TUIIBI KPUCTAILTHYCCKIX Th HHPOPMALHUIO
. pemeTok. B3zaumMocBs3b 0 TeME B BHUJIC
CBA3CH 1 THIIBI CTPOCHUS M CBOWCTB BEIIECTB | TAOIUIIBI,
KpHUCTA/UITNIECK BBITIOJIHSATD
HUX PELIETOK. TECTOBYIO paboTy
Bzaumocss3b
CTPOEHUS 1
CBOWCTB
BCIIIECTB
00. Knaccn(anaum Knaccudukanus xummaeckux | Hayuamcs: 0606ma




XUMHYECKUX peaKImii o pa3ITHIHBIM Th UHPOPMALHUIO
peaxIuii o MpU3HAKaM (YHCIIO ¥ COCTaB Mo TEME B BHUJIC
pearupyrommx u CXEM, BBITIOJHATh
Ppas3IN4YHbIM .
00pa3yIOIIUXCs BEIICCTB; TECTOBBIC 3aJ[aHUS
IIpU3HaKaM. HaJIMYHe TPAHHUIIBI Pa3ziena
as;
TerutoBoH 3 ekT; m3MeHeHne
CTETICHEeH OKUCIICHHUS aTOMOB;
HCIIONIE30BaHUE
KaTalln3aTopa; HalpaBJICHUE
MIPOTEKAHUS).
61. CkopocTh CKOpOCTbh XMMHUECKHUX Hayuamca:
XHMHUIECKIX peakiuii 1 HaKTopsI, 006001maTh
. BIIMSIOIIMC HA HEe HHPOPMAIIUIO IO
peaKitnu TEME B BHUJIC CXEM,
BBIMOJIHATH
TECTOBYIO paboTy
62. K_]'IaCCI/I(bI/IKaHI/IH [IpocThie u cnoxHbIE Hayuamca:
HEOPraHHYECKH BelecTBa. MeTasl u 006001maTh
X BEIIECTB HEMETAJIJIbI , COCTAB, MH(DOPMALIHIO 110
Ki1accu(UKaLus TeMe B BUJIE CXEM,
BEITIOJTHATH
TECTOBYIO paboTy
63. CBoiicTBa OO6mume xuMudeckue cpoiicTea | Hayuamcs:
HEOPraHHYCCKH OKCHIOB U TUIPOKCHIIOB 0000mare
(ocHOBaHMIA, KUCIIOT, HHPOPMALIHIO TIO
X BCHICCTB aM(pOTEPHBIX THAPOKCHIIOB), TeMe B BUJIE CXEM,
conu B cBeTe TOJ] BBITIOJIHSITH
TECTOBYIO paboTy
64. TeneTnueckue T'enernueckue psaasl metaina, | Hayuamca:
DPSUIBI MeTalLIa, HEMETallJIa U MEPEXOTHOTO 0000mare
MeTaia MHGHOPMALIHIO TT0
HeMeTalla n TEME B BHJIE CXEM,
HEPEXOHOTO BBIMOJIHATE
MeTaia TECTOBYIO paboTy
65. TpeHI/IHF- TpeHuHr-TeCTUPOBAHUE 110
TECTHPOBAHHE BapuanTaM [ A mponuieix

10 BapHaHTam
I'MA nponuibix

JICT U A€MOBCPCUUN




JE€T U

JIEMOBEPCUU
66. Konrtpoabnas | Tectuposanue no Bapuantam | Hayuames:
pa6ora Ne4 I'MA nemosepcun NPUMEHSTh
Perieane TUA II0JIy4YE€HHbIE
3HAHUA U
c(hopMHUpPOBaHHBIC
yMeHI/IH JJIA
perieHns yaeOHBIX
3aj1a4
67 - 68 Pesepn




