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IHosicHuTEeNLHAA 3aNIUCKA

Pabowas mporpamma cocTaBiieHa B COOTBETCTBMM ¢ TpeOoBaHusiMu DenepanbHOro
rOCyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHJIapTa OCHOBHOIO OOIIEro o0pa3oBaHMs BTOPOIO
nokoseHus, [IpuMepHoil mporpaMmMbl OCHOBHOI'O 00LIEro oOpa3oBaHMs MO XMMHUU U aBTOPCKOH
[Tporpammbl Kypca xumuu Uit 8-9 kiaccoB 0011e00pa3oBaTeNbHBIX YUpekaeHUN(0a30BbIN
ypoenb) O.C. T'abpuensna. Hacrosimas mporpamMma yduThIBaeT pekoMmeHnanuu llpumepHoit
MPOrpaMMbl 10 XMMHHU JJIs1 OCHOBHOM LIKOJIBI.

Pabouas mporpamMMa MO XHMMHUHU: KOHKpPETH3HpyeT MosiokeHus: DyHIaMeHTanbHOIo sipa
coZiepKaHusl OOY4YEeHUS XHUMHUM C Y4YETOM MEXIIPEIMETHbIX CBSi3ed Y4eOHbIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA; OMPEACISIET MOCIEI0BAaTEIbHOCTh U3YyUCHHS €AMHUI] COACPIKaHUS
o0y4yeHHs XUMHH U (popMupoBaHUs (pa3BUTHsI) OOMIMX y4eOHBIX U CHENU(UIECKUX MPEAMETHBIX
YMEHUI; 1aeT OpUEHTUPOBOYHOE paclpeieiieHne yueOHOro BpeMEHH 110 pa3jielaM U TeMaM Kypca
B MOJJAJIbHOCTH «HE MEHEE».

CopneprkaHuie MporpaMMbl HAIpaBJICHO Ha OCBOSHHE 3HAHWN M HA OBJAJCHHE YMEHHUSMHU Ha
0a30BOM ypoOBHE, YTO COOTBETCTBYyeT OOpa3zoBareinpbHON mporpamMme mKojiasl. OHa BKIIOYAET BCE
TeMBbl, MNPEAyCMOTpEHHbIE (elepadbHbIM TOCY1apCTBEHHBIM 00pa30BaTEeNbHBIM CTaHIAPTOM
OCHOBHOT'0 00111er0 00pa3oBaHus 10 XMMUHU U aBTOPCKON IPOrpaMMoii yueOHOTo Kypcea.
[Tporpamma kypca «XUMHUH» TIOCTPOCHAa HAa OCHOBE CHHUPAIBHOW MOJENH, MPEIyCcMaTpUBArOIIEiH
MOCTENICHHOE pPa3BUTHE W  YIJIYOJIEHHME TEOPETHYECKUX TNPEJCTaBICHHH TP JTHHEHHOM

O3HAKOMIJICHUHU C SMITMPUYCCKUM MATCPUATIOM

B npeaMeTax €CTCCTBCHHO-MATCMATUUYCCKOI'0 IHKJIa BCAYHIYHO POJIb HI'PACT IMO3HABATCIIbHAA
ACATCIIbBHOCTL U COOTBCTCTBYHOLIUC el Mo3HaBaTEIbHEIC y‘IC6HBIe aeicTBua. B cBfA3UM ¢ 3THM

OCHOBHBIMH HEJIAMMU oﬁyqemm XMMHH B OCHOBHOM IIIKOJIC SIBIISTFOTCS:

1) dopmupoBanne y oOyYarOUIUXCsi yMEHUsS BHUIETh M TOHHUMATh IIEHHOCTH OOpa30BaHMUS,
3HaYMMOCTb XUMHYECKOT0 3HAHUS I KaXKIO0ro YelloBeKa He3aBUCHMO OT €ro npogeccroHaIbHON
JeSITeIbHOCTH; YMEHUS pazinyaTh (PaKkThl U OLEHKH, CPAaBHUBATh OILICHOYHbIE BBHIBOJIBI, BUAETh UX
CBS3b C KPHUTEPUSIMU OILIGHOK U CBSI3b KPUTEPUEB C OMNPEJEICHHON CHCTEeMON IE€HHOCTEH,
dhopmynupoBaTh u 000CHOBBIBATh COOCTBEHHYIO MO3UIHIO;
2) dopmupoBaHUE Y 00YUYAIOIMINUXCS ETOCTHOTO MPEICTABICHNUSI O MUPE M POJIM XHMHUHU B CO3TaHUH
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MUPA; YMEHHsS OOBACHATH OOBEKTHI U IMPOIECCHI
OKpPY’KaIOIEeH NEHCTBUTEIBHOCTH — IPUPOJHOM, COLUATIBHOM, KYJIbTYPHOU, TEXHUUYECKOU Cpebl,
UCIOJIB3YS JUTSE 3TOTO XUMHUYECKHE 3HaHMUS,

3) mnpuoOpereHne OOy4YaOIMIMMUCS ONBITA Pa3HOOOPA3HOW JEATEIHHOCTH, TO3HAHUA W



CaMOTIO3HAHUS;, KIIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEH), MMEIOIIMX YHHBEPCAIBHOE

3HAUEHUE IS Pa3IUYHBIX BHJIOB JICATEIHHOCTHU: PEIICHHs MPOOJIeM, MPUHSITHS PEIICHU, TIOUCKA,

aHanm3a u oO0pa®oTKuM HHPOpPMAIMM, KOMMYHHKATHUBHBIX HAaBBIKOB, HABBIKOB H3MEpPEHUH,

COTPYJHUYECTBA, OE30MaCHOT0 OOpAIEHHS C BELIECTBAMH B IIOBCETHEBHOM KU3HU.

3agauamMu u3yuyeHus1 yueOHOro npeamera « Xumus» B 9 Kiiacce sBIISIIOTCS:

yuyeOHble: GOpMUPOBAHUE CHCTEMBl XMUMUYECKMX 3HAHWN KaK KOMIIOHCHTA €CTECTBEHHOHAYYHOMN

KapTHUHBI MUDA;

pa3BHUBaIOLHe: PA3BUTHE JIMYHOCTU OOYYAIOIIMXCS, WX HWHTEIJICKTyaJlbHOE U HPaBCTBEHHOE

COBEpIICHCTBOBaHUE, (DOPMHUpPOBAHME y HUX TYMAaHUCTHYECKHX OTHOMICHUH M DKOJIOTHYCCKU

11e1ecO000Pa3HOT0 MOBEACHMS B OBITY M B TPYIOBOM JIESATEIILHOCTH,

BOCHUTaTebHbIe: (OpPMUpPOBaHHE YMEHUN 0e30macHOro OOpamieHHsl C  BEIIeCTBAMU,

UCIOJIb3YEMBbIMU B TMOBCEIHEBHON >KU3HU; BHIPA0OTKA MOHUMaHUs OOILIECTBEHHON MOTPEOHOCTH B

pa3BUTUM XUMHUH, a Takxke (OPMUPOBAHHE OTHOIICHUS K XMMHUU KaK K BO3MOXHOH oOnactu

OyaylIel MPaKTUICCKOU NeSTSILHOCTH.

O0mas xapakTepucTUKa y4eO0HOro npeaMera « XuMush»

B cootBerctBuM ¢ DenepalbHbIM TOCYJApPCTBEHHBIM 00pa3oBaTelbHBIM CTaHJAPTOM OCHOBHOTO

obmiero o0pa3oBaHWs ydyallWecs JOJDKHBI OBJIAJICTh TAaKWUMH IT03HABATEIBHBIMU yICOHBIMU

NENUCTBUSMH, KaK yMEHHE (OPMYITHPOBATH MPOOJIEMY U TUTIOTE3Y, CTABUTH LIETU U 3a/1a4d, CTPOUTH

MJIaHBl JOCTHKEHMS 1IeJie M PEIIeHUs] MOCTaBICHHBIX 3a/1a4, MPOBOAUTH SKCIEPUMEHT U Ha €ro

OCHOBE JIeJIaTh BBIBOJbI U YMO3AKIIIOUEHUS, IPEACTABIATh UX U OTCTAauBATh

CBOI0O TOUKY 3peHusa. Kpome 3Toro, ywammecsi NOKHBI OBIAJETh IPUEMaMH, CBSI3AHHBIMU C

OTpe/ie]ICHUEM TIOHSITHI: OrpaHUYMBATh WX, ONHUCHIBaTh, XapaKTePU30BaTh U CPABHUBATH.

CrnenoBaTenbHO, TPH W3YYEHUHM XHMHM B OCHOBHOW IIIKOJIE Y4YalllUecs JOJDKHBI OBJIAJIETh

y4eOHBIMU  JEHCTBUSIMHU, TIO3BOJSIONIUMU UM  JOCTUYb JIMYHOCTHBIX, MPEIMETHBIX U

MeTanpeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

[Ipemyiaraemas mporpaMma Mo XUMHH PACKPBIBAET BKJIA]] yUeOHOTO MIpeAMETa B JOCTHXKCHHE TIeJIeH

OCHOBHOT0 00111eT0 00pa30BaHUs U ONpeeNsieT BaKHEHIINEe co/lepKaTelbHble JIMHUN ITpeIMeTa:
BelleCTBO — 3HAHUS O COCTaBE€ M CTPOSHUHU BEIIECTB, MX BAXHEUIINX (PU3MUECKUX W

XUMHUYECKUX CBOMCTBAX, OMOIOTHYECKOM NEeUCTBUH;

* XUMHYeCKasi peakuusi — 3HaHUA 00 YCIOBUSIX, B KOTOPBIX MPOSIBIISIOTCS XUMHYECKUE CBONCTBA

BCIIICCTB, crocobax YIIPpaBJIICHUA XUMHYCCKHMHU nponcccamMu,
* IPUMEHCHHE BEIIECTB — 3HAHUA U OIBIT HpaKTI/I‘ICCKOﬁ ACATCIIBHOCTU C BEHIECTBAMU, KOTOPBIC

Haumbojee dYacTo YHOTpeONAIOTCS B IOBCEJAHEBHOM JKM3HM, IIMPOKO HCIOJB3YIOTCA B

IMPOMBIIIJICHHOCTH, CCJIIbCKOM XOBHﬁCTBC, Ha TPAHCIIOPTC,



SI3bIK XMMHM — CHCTE€Ma Ba)XXKHEUINIMX IIOHATUM XUMUU M TEPMHHOB, B KOTOPBIX OHHU
OIMCBIBAIOTCS,, HOMEHKJIATypa HEOPraHMYECKMX BEIIECTB, T. €. UX Ha3BaHUA (B TOM 4YHCIE U
TPUBMAJIbHBIC), XMMUYECKHE (DOPMYJIBI U ypaBHEHUs, a TakKe IpaBUia NepeBoja HH(GOpMalUU ¢
€CTECTBEHHOTO sI3bIKa Ha SA3BIK XMMUHU M 0OpaTHO.

ITpu orbope coaep:kaHusi, KOHKPETU3UPYIOMIETO NPOTpaMMy, YYHTHIBAJIOCh, YTO Mepea OOIIUM
o0pa3oBaHMEM HE CTOMT 3ajaya IpopecCUOHATBLHON MOATOTOBKU OOYYAIOLIMXCS. DTO ONPENesIniIo
IIOCTPOEHHE Kypca KakK OOIIEKYJIbTYpHOIO, HAIIPAaBJIEHHOIO, MPEXIEe BCEro Ha (HOpMUPOBAHHE U
pa3BUTHE MHTEpECa K U3yYCHHUIO XUMHUH. YUYTeHAa OCHOBHAS OCOOCHHOCTD MOPOCTKOBOIO BO3pacTa
— HaA4alo IIepexoJa OT JeTCTBAa K B3pPOCIIOCTH, KOTOPBIM XapaKTEpU3yeTCs pa3BUTUEM
[I03HABATENBbHOM cepsbl.

Ha stane ocHOBHOro oo0uiero cpexHero oOpa3oBaHMs MPOMCXOAUT BKJIIOUEHHE OOydYarOUIMXCS B
IIPOCKTHYKD M HCCIEAOBATENIBCKYIO JI€ATEIIBHOCTh, OCHOBY KOTOPOM COCTaBIISIIOT TakKHE
YHHUBEpCaJbHbIE YYeOHBIE JEeHCTBUS, KaK YMEHHE BHJAETh TMPOOJIEMBI, CTAaBUTh BOMIPOCHI,
KJaccu(uuupoBaTb, HaONOAaTh, MPOBOAUTH SKCIIEPUMEHT, J€JaTh BBIBOJAbI U YMO3aKIIOYEHUS,
OOBSICHATB, JOKa3blBaTh, 3alllMIAaTh CBOM MJIEH, JaBaTh ompenaeneHus mnoHstusaMm. Croona xe
OTHOCATCSI NPHUEMBI, CXOIHBIE C OINPEACIICHHWEM IOHATHI: ONHMCAHUE, XapaKTEPHUCTHKA,
pa3bsiCHEHHUE, CpaBHEHUE, pazindeHre. POpMUPOBAHNUE STUX YHUBEPCAIBHBIX Y4E€OHBIX AEHCTBUIA
HAaYMHAETCSA CIIE€ B HAYAIBHOM IIKOJE, a B Kypce XMMHMHM OCHOBHOM WIKOJIBI MPOUCXOIUT HX
pa3BUTHE U COBEPIICHCTBOBAHKE. B CBA3M ¢ 3TUM pe3epBHBIE Yachl IIJIAHUPYETCA UCIIOIb30BATh Ha
dbopMHUpOBaHHE M PA3BUTHE YMEHUW MPOEKTHOW W HCCIEAOBATEIIbCKOW AESTENIbHOCTU, YMEHUE

BUACTH HpO6JI€MBI, JACJIaTh BBIBOABI 1 YMO3AaKJIIOUCHUS.

MecTto yyeOHOro npeamera B y4eOHOM IJIaHe

OCOOEHHOCTBIO  COJIEpXKaHHUS Kypca «XHUMHs» SBISIIOTCA TO, 4YTO B 0a3MCHOM y4eOHOM
(oOpa3oBarenbHOM) IIJIaHE OTOT TNPEAMET TOSBISETCA TMOCIETHUM B  psAdy H3yYEHHUS
€CTECTBEHHOHAYYHBIX IUCHUIUIMH. JlaHHas HeoOXOIUMOCTh OCBOCHHS OOBSCHAETCS TEeM, YTO
IIKOJBPHUKKA  JIOJDKHBI  00JIajaTh HE TOJIBKO OMNMPEACNICHHBIM 3alacoM TMpeBaApUTEIbHBIX
€CTECTBEHHOHAYYHBIX 3HAHWM, HO M JIOCTATOYHO XOPOIIO Pa3BUTHIM aOCTPAKTHBIM MBIIIUICHUEM.
YyamuMucss ye HaKOIUIEHBl 3HAHUS IO CMEXHBIM TUCIUIUIMHAM IMKJIA: OHUONIOTHH, (U3HKH,
MaTeMaTHKu, reorpaduu, CcHOPMUPOBATUCH, YMEHUS AaHAIU3UPOBATh, BECTH HAOIIOIACHHUS,
CpPaBHUBATH OOBEKTHI HAOTIOICHNUS.

B cooTBeTcTBUM ¢ y4eOHBIM TUIAHOM Ha W3y4YeHUE XMMHUHU B 9 Kilacce OTBOAUTCS 2 4aca B HEMECIIO,
68 yacoB B roJl. B COOTBETCTBUM CO CIIOKMBILEHCS MPAKTUKONH OpraHU3aIllid OCHOBHOTO OOIIEro

O6pa30BaHI/I$I B O6pa30BaTeJ'ILHLIX YUYPCKACHUAX 06]1_[61" (V) O6p8.30BaHI/I${ pcajibHadg



MPOJOIDKUTEIBHOCTh Y4€OHOTO TOAa MEHbIIE HOPMATUBHOW M cocTaBiseT 34 ydeOHbIC HENEeNH.
Takum oOpa3zom, Bpems, BbAEIseMOE PadOYMMM Y4€OHBIMHM IUIAHAMHM Ha W3y4YE€HHUE XUMHUHU B 9
KJIacCe Ha IIpaKTUKe paBHO 68 yacam.

[IporpaMmoii mpeaycMOTpeHO MPOBEICHUE:

KOHTPOJIBHBIX paboT — 4,

NPaKTUYECKUX paboT — 6 4acos.

Cpok peanu3zanuy nporpaMmbl — OJAMH Yy4eOHBIN TO/I.

®opmbl, METOIBI M CPEICTBA 00yYeHH s, TEXHOJIOTHHI
B nmanHOM Kilacce BeAylIMMHM METOJaMH OOYYEeHUS NpPEeaMETy SBISIOTCSA: OOBSICHUTEIHHO-
WJUTFOCTPATUBHBIM M PENpPOAYKTHBHBIN, XOTS HCIONB3YETCS M YAaCTUYHO-TIOMCKOBBIM. Ha ypokax
WCIIOJIB3YIOTCSL 3JIEMEHTBI CIIEAYIONUX TEXHOJOTHA: JHYHOCTHO -OPHEHTUPOBAHHOE OOYYCHHE,
oOyueHue ¢ mpuMeHeHrneM onopHbIX cxeM, MK T, mpoekTHas 1esaTenbHOCTb.

Hcnone3ytores caenyronie ¢GopMbl 00ydeHUs: y4deOHbIE 3aHATHSA, SKCKYPCHM, HAOIIOACHUS,
OTIBITHI, KCIIEPUMEHTHI, paboTa ¢ y4eOHOM U JOTIONHUTEIHHON JIUTepaTypOi, aHaIIN3, MOHUTOPHHT,
uccienoBarenbckas padora, npeszeHTanus. OnpeneseHHOe MECTO B OBJAJECHUU JAHHBIM KypcOM

OTBOJUTCSI CAMOCTOSTEIIHFHON PaboTe: MOATOTOBKA TBOPUYECKUX paboT, COOOIICHHH, pedeparos.

DopMbI POMEKYTOYHON U HTOTOBOM aTTEeCTALUH

[IpomexxyTouHas arTecTaiusi IpoBOIUTCS B hopme:

- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOATENbHBIX PadoT;

- IPAKTUYCCKHX

- TBOPUECKUX padoT.

OOyuenue Benércst no yueoHuky O.C.I'abpuensH «Xumus 9 kmaccy, KOTOpbIH COCTaBIISET €AUHYIO
JUHUIO Y4YeOHUKOB, COOTBETCTBYET (heJepalbHOMY  TOCYAapCTBEHHOIO 00pa30BaTEbHOTO
CTaHJapTa BTOPOrO IMOKOJEHHs  0a30BOrO YpPOBHS M peaIN3yeT aBTOPCKYH IPOrpaMMy

O.C.I'abpuensna.

‘ Pa3nen KosuvecTBO 4acoB B mporpaMmme
‘l. IloBTOpEeHMe 0 00001IeHHE CBEAEeHUIT 6



nmo kKypey 8-ro kiacca. XuMuUYeCKHe
peakuuu (5 4)

2. XMMHYEeCKHE Peakuuud B PacTBOpax 10
(10 v)

3.HemeTasiibl M UX coequHenus (25 4) 25
4. Metajuibl 1 UX coequHeHud (16 4) 16

5. XuMus U OKpy:Kamas cpeaa (2 4)

6.00001mIeHEe 3HAHUN IO XMMHUH 32
KYPC OCHOBHOM HIKOJIbI

Uroro: 68

Pe3yibTaTaM ocBOeHHs Kypca XUMHUH

HpI/I HU3Yy4YCHUN XHWMHU B OCHOBHOHM IIIKOJIE 00OeCIeUYnBacTCs JOCTHXXCHHUEC JIMYHOCTHBIX,

MCTAIIPECAMCETHBIX U TPCAMETHLIX PE3YJIbTATOB.

JInyHOCTHBIE:

B LIEHHOCTHO-OPUEHTALIMOHHOMN cepe — YYBCTBO I'OPJIOCTH 32 POCCUNCKYIO0 XUMHUYECKYIO

HayKy, TYMaHU3M, OTHOIIEHHUE K TPYLy, LE€JIEYCTPEMIIEHHOCTD;

q)OpMI/IpOBaHI/IC HOEHHOCTU 3J0pPpOBOTO U 0e30I1acHOr0 o6pa3a JKU3HHU; YCBOCHUC ITPABUJTT
HHAUBUAYAJIBbHOI'O Y KOJIJICKTUBHOI'O 0e301macHOTO IIOBCIACHUA B HPGSBBIqaﬁHLIX CUTyaluiax,

YIPOKAKOIIUX KU3HU U 3I0POBBIO JIFOJEH;

B TPYJI0BO# cpepe — rOTOBHOCTh K OCO3HAaHHOMY BBIOOpY AaiibHeieil o0pa3zoBaTenbHO

TPaeKTOpUH;

B TI03HABATENIbHOW (KOTHUTUBHOM, HHTEJIEKTYaIbHOMN) cepe — yMEeHHe yIpaBJIsTh CBOSH

MMO3HABATEILHOMN JIesITEeIbHOCTBIO.

(dbopMUpOBaHNE OCHOB IKOJIOTUYECKOU KYIbTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYECKOTO MBILLIJIEHUS, PA3BUTHUE OIBITA YKOJIOTUYECKH OPUECHTUPOBAHHOU

pe(i)HCKCHBHO-OHCHOQHOﬁ u HpaKTHqCCKOﬁ ACATCIIBHOCTU B ) KU3HCHHBIX CUTYAUIX,

MeranpeamMerHble:

® YMEHHE CaMOCTOSITEIbHO OMPEEINATh LEIH CBOEro 00y4YeHHUs, CTaBUTh U (OPMYIUPOBATH IS



ceOss HOBBIC 3aJaud B yu€Oe W IMO3HABATEIBHOW JEATEIHHOCTH, Pa3BUBATh MOTHUBHI U
HWHTEPECHI CBOECH MO3HABATEIBLHON JIEATENBHOCTH;

® YMEHHE CaMOCTOSITEJIbHO IUJIAHUPOBATh IyTH JOCTHIXKEHHMS 1IeJied, B TOM 4YHUCIE
aNbTEPHATHBHBIC, OCO3HAHHO BBIOMpaTh HamOoJee 3P(HEKTUBHBIE CHOCOOBI PEIICHUS
y4eOHBIX ¥ IMO3HABATEIBHBIX 33/1a4;

® YMEHUE COOTHOCUTH CBOM JEUCTBHS C IUIAHUPYEMBIMHU pE3yJIbTaTaMH, OCYLIECTBIIATH
KOHTPOJIb CBOEH JICSITEIIBHOCTH B MPOIECCE JTOCTHKEHUS PE3yJIbTara, ONPEaeIsiTh CIIOCOOBI
JNEUCTBUM B paMKaxX TMPEIIOKEHHBIX YCIOBHM M TpPeOOBaHHWM, KOPPEKTHPOBATH CBOH
JIEWCTBUS B COOTBETCTBUH C U3MEHSAIOLIEHCS CUTYalUEH;

® YMEHHME OIICHUBATh MPABHJIBHOCTh BBHIMIOJHEHHS y4eOHOW 3amaud, COOCTBEHHbIE
BO3MOXXHOCTHU €€ PELICHHUS;

® BJIQJICHUE OCHOBAMHU CaMOKOHTPOJIS, CAMOOLIEHKH, MPUHATHS PEIICHUHA W OCYIIECTBICHHUS
OCO3HAaHHOTO BhIOOpa B yueOHOM M MO3HABATEIbHON JESTENbHOCTH;

® YMEHHE OMNpEeIeNATh MOHITHUS, CO3AaBaThb OOOOIEHHUs, YCTaHABIMBATh AaHAJOTHH,
KJIacCU(PUIIUPOBAaTh, CaMOCTOSITEJIbHO  BBHIOMPATh OCHOBAaHUS W KPUTEPUH IS
KJIacCU(PUKALMK, YCTAHABIMBATH NPUUYUHHO-CJICICTBEHHBIC CBSI3M, CTPOUTH JIOTUYECKOE
paccyxaeHue, yMO3akKiloueHue (MHIYKTHBHOE, ACIYKTUBHOE W IO AHAJIOTMH) U JieJaTh
BBIBOJIbI;

® YMEHHE CO3/1aBaTh, IPUMEHITH U MPEOOPa30BBIBATH 3HAKU U CUMBOJIBI, MOAEIH U CXEMBI JJIs
perieHust yueOHbIX U MTO3HABATENIbHBIX 33]1a4;

® YMEHHE OpraHN30BBIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JAESATENLHOCTh C YUUTEIEM
U CBEPCTHUKAMH; pabOTaTh WHAMBUIAYaJbHO M B TPYIIE: HAXOAUThH OOIIEe perieHue u
paspemiaTth KOH(IMKTHI Ha OCHOBE COIJIACOBAHHS TMO3MIMK W Yy4€Ta HWHTEPECOB;
(dbopMynupoBaTh, apryMEHTHPOBATh U OTCTaUBATh CBOE MHEHUE;

® YMEHME OCO3HAHHO HUCMOJIb30BATh PEUEBBIE CPEACTBA B COOTBETCTBUM C 3a1a4e
KOMMYHUKAITUH TSI BBIPQXKEHUSI CBOUX UYBCTB, MBICJIEH U MOTPEOHOCTEN; TIJITAHUPOBAHUS U
PETYJISIIIUU CBOEH AEATEIbHOCTH; BIAJIEHUE YCTHOW U MUCbMEHHOM PEUblo,

MOHOJIOTHYECKOM KOHTEKCTHOM PCUbIO;

e (GopMHUPOBAaHUE U PA3BUTHE KOMIIETEHTHOCTH B O0JACTH MCIIOJIb30BaHUS UH()OPMALIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTH;

® (GopMUpOBaHHE U pPA3BUTHE SKOJIOTMUYECKOrO MBINUICHHS, YMEHUE NPHUMEHATb €ro B
M03HABATEIbHON, KOMMYHUKATHUBHOW, COIMAJBbHOM NpakTHKE U MpodeccnoHanbHOM

OpHEHTAIIUH.



IIpenmerHble:

1.B no3naBartesibHOI cepe:

® J1aBaTh OIPEAEICHUS HW3YYEHHBIX IOHATUH: «XUMHUYECKUH DJIIEMEHT», «aToOM», «HOHY,
«MOJIEKYJIa», «IIPOCThIE M CJOXKHBIE BELIECTBA», «BEIIECTBO», «XUMHUecKas (opmyrnay,
«OTHOCUTENIbHAs ~ aTOMHAasi  Macca»,  «OTHOCUTENIbHAs  MOJIEKYJsIpHas  Maccay,
«BAJIEHTHOCTb», «CTENEHb OKHUCIEHUSN», «KPUCTAJUIMYECKAs PELIETKa», «OKCHbI»,
«KHUCJIOTBI», «OCHOBAHHS», «CONN», «aM(OTEPHOCTB», «HHIUKATOPY, «IIEPHOAMYECKHMA
3aKOH»,  «IIepUOANYECKas TabIuLa»,  «U30TOMBI»,  «XHMHYECKash  CBA3bY,
«AIEKTPOOTPULIATEIBHOCTY, «XUMUYECKAas  pEakUus», «XUMUYECKOE YpPaBHEHHE,
«TEHETHYEeCKass  CBS3b»,  «OKUCIEHHE»,  «BOCCTAHOBIICHHUE»,  «AJIEKTPOIUTUYECKAS
JUCCOLUAIUA», «CKOPOCTh XUMUYECKON PEaKIMM»;

® OnucaTh AEMOHCTPALMOHHBIE U CAMOCTOSITENIBHO MTPOBEACHHBIE XUMUYECKUE IKCIIEPUMEHTBHIL;

® ONKUCHIBaTh M pa3jinyaTh HU3YUYECHHBIC KJIACCHI HEOPraHUYECKUX COEIMHEHHM, MPOCThIE U
CJIO)KHbIE BEIIECTBA, XUMUYECKUE PEAKIINH;

® KJIACCU(HUIMPOBATH N3yUCHHbIC OOBEKTHI U SIBIICHHS,

e jienaTh BBIBOJABI U YMO3AKIIOYEHHS W3 HAOMIOJEHUH, M3YyYCHHBIX XHUMHUYECKUX
3aKOHOMEPHOCTEM, MPOrHO3UpPOBAaTh CBOICTBA HEU3YYEHHBIX BEIIECTB MO AHAJIOTMM CO
CBOMCTBAMH U3yYCHHBIX;

® CTPYKTYpUpPOBaTh HM3yUYEHHBIH MaTepual M XUMHUYECKYI0 HH(OpPMAIINIO, MOIYUYEHHYIO W3

JIPYTUX UCTOYHHUKOB;
® MOJIETUPOBATh CTPOCHHE aTOMOB 3JIEMEHTOB 1-3 MEepHo0B, CTPOSHUE MPOCTHIX MOJIEKYIT,
2.B eHHOCTHO — OPHEHTANIMOHHOI c(epe:
® aHANM3WPOBaTh W OIEHUBATh MOCIEJACTBUS Ui OKpYKAIIMIEH cpeabl OBITOBOW H
MIPOM3BOJICTBEHHOH JIEATETLHOCTH YEJIOBEKa, CBI3aHHOMU C rmepepaboTKON BEIECTB;
3. B TpynoBoii cdepe:
® TIPOBOJUTH XMMHUYECKUN IKCIIEPUMEHT;
4. B cdepe 0e30MaCHOCTH KU3HEAEATEILHOCTH:

® OKa3bpIBaTh IICPBYHO NOMOIIL NIPHU OTPABJICHHUAX, 0XKOraX U APYIruX TpaBMax, CBSA3AaHHBIX C

BEIIECTBAMH U JJaOOPaTOPHBIM 00OPYOBaHUEM.



OcHOBHOE cojlep:KaHHe Kypca

BBenenue. O0masi XapakTepuCTHKA XMMUYECKUX 3JIEMEHTOB U XMMUYECKUX PeaKkuuid.
IMepuonuveckuii 3akon u Ilepuoanyeckasi cucrema

xumunuyeckux 3jemenToB JI. U. MenaeneeBa (10 4)

XapakTepuCTHKa DJJIEMEHTa II0 €ro IOJIOKEHUuI0 B Ilepuonuueckoll cHUCTeME€ XHMHMYECKUX
snementoB J[. 1. MenneneeBa. CBOMCTBAa OKCUIOB, KUCIOT, OCHOBAHUH U COJIEM B CBETE TEOPUHU
JJEKTPOJUTUYECKON JUCCOIMAUMU U OKHCIICHHUS-BOCCTAHOBIJICHUs. lloHATHE O mnepexoaHbIx
aneMmeHTax. AMpoTepHOCTh. ['eHeTHYeCKHid psii IepeXxoHOro AieMeHTa. [lepuoamueckuii 3aKoH H
[Tepuonnueckas cucrema xumMuueckux 3neMeHToB JI. . MenneneeBa. Xumuueckass opranusamus
KUBOM M HEKUBOW NPUPOAbl. XMMUYECKUNA COCTAB sIpa, MAHTUM U 3€MHOM KOpPbl. XHUMHYECKHE
AJIEMEHTHI B KIIETKaX >KUBBIX OpraHu3MoB. Makpo- U MHKpossieMeHThl. O0001ieHne cBeieHuit o
XUMHAYECKHUX peakuusax. Kiaccupukanus XuMIHUECKUX Peakuid 0 Pa3IMYHbIM MTPU3HAKAM: «UHUCIIO
M COCTaB pEarupyrollux H 0Opa3yIoUIMXCs BEIIECTBY», «TEIUIOBOH APQEKT», «HAIpaBICHUEY,
«M3MEHEHHE CTETMEHEH OKHUCIICHHUS 3JIEMEHTOB, O0pa3yIoIIUX peardpyrollre BelecTBay», «hazay,
«HCTIOJB30BaHUE Karanuzatopa». [loHsATHE O CKOpOCTH XUMHUYECKOH peakuuu. DPakTopsl,
BIUSIIOLIME Ha CKOPOCTh XUMHYECKMX peakuui. Kartanmuzaropsl u karanu3. HHruOGuTopsl.
AHTHOKCHJIAHTBHI.

JdemoHcTpanmu.

Paznuunelie ¢popmbl Tabmuuel . . MenaeneeBa. Mojenu aToMOB 371eMEHTOB 1—3-ro mepuoJoB.
Mogens CTpoeHus 3eMHOro Imapa (MomepedHbl paspes). 3aBUCMMOCTb CKOPOCTH XMMHUYECKOMH
peakuuu OT MPUPOAbI Pearupyromux BEECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEaKIUH OT
KOHILEHTPALlUU pearupyromux BeIIeCTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH pEakIuu OT
IUIOINAN CONMPUKOCHOBEHHSI pearupyromnx BeImecTB («KHUISIUN clloi»). 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakluu OT TEMIEPATypbl PEearupyrolyX BewlecTB. ['OMOreHHBIM U IeTepOreHHBIN
katanu3bl. DepMeHTaTUBHBIN KaTanu3. MHrubuposanue.

JlaGopaTopHbie ONBITHI.

1. Ilomyuenne ruppoKCcUAa IIMHKA M UCCIEJOBAHUE €r0 CBOMCTB. 2.MozennpoBaHue MOCTPOEHUs
Ilepuognueckoit cucrembl XxuMHuueckux snemeHToB [I. M. MenpaeneeBa. 3. 3amelleHue Keae3oM
Mean B pactBope cyibdara menu (II). 4. 3aBUCHMOCTH CKOPOCTH XMMHMYECKON peakluud OT
MIPUPO/IbI PEArMPYIOLINX BEUIECTB HA IPUMEPE B3aUMOIECHCTBUSA KUCIIOT C METAJIAMU.

5. 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOW pEAaKLIMM OT KOHLEHTPALUM pearupyrolux BEIIECTB Ha

npuMepe B3aHMMOJICHCTBUS IMHKA C COJISHOM KHCIOTOM pa3JIH‘{HOI‘;I KOHOCHTpAWH.



6. 3aBUCHMMOCTH CKOPOCTH XMMMYECKOM PEAaKIUM OT IUIOIAAU CONPMKOCHOBEHHS PEarupyroIMX
BelECTB. 7. MOAENUpOBaHUE «KHUIISIIETO CIOs». 8. 3aBUCUMOCTh CKOPOCTH XMUMHYECKOW peaklnu
OT TEMIEepaTyphl pearupymoollux BEIIeCTB Ha mpumMepe B3aumojeicTBus okcuaa meau (II) c
pacTBOPOM CEPHOM KHCIOTHI pa3iuM4HOM TemmnepaTypel. 9. Pasnoxenue nepokcuja BoAopoja ¢
nomouibio okcuaa mapranna (IV) u karanasel. 10. O6HapyxeHue KaTanga3bl B HEKOTOPBIX MUILIEBBIX
npoaykrax. 11. MUHrubupoBanue B3auMOJIECHCTBUS KUCIOT C METaNIaMU YPOTPOITMHOM.
IIpenmeTHbIe pe3yjbTAThI 00yUeHUS

VYyamuiics 10J15KeH ymemp:

UCIOJIb30BaTh IPU XapaKTEPUCTHKE IPEBPAIICHUN BELIECTB MOHATUSA: «XUMHUYECKas pPEaKLUs»,
«pEaKIUU COCIUHEHHS», «PEAKIUH Pa3TIOKEHUS», «PEaKiuu OOMEHa», «PEeaKIUuu 3aMEIICHUs»,
«pEaKIMu HEUTpalIu3alun», «IK30TEPMUUYECKUE PEAKLUUU», «HIOTEPMUUYECKHUE PEaAKIUU»,
«o0paTuMble  peakUun», «HEOOpaTUMbIE  pEaKIUH», «OKHCIUTEIHHO-BOCCTAHOBUTEILHBIC
peaKIny», «rOMOTCHHBIC PEAKIUH», «TE€TEPOTCHHBIC PEAKIUNY», «KATAIUTHYECKUE PEAKIUN»,
«HEKATATUTUYECKHE PpEeaKIHW», «TeraoBoH AS(O(PEeKT XUMHUECKON peakiuu», «CKOPOCTh
XUMHUYECKON PEAKLUN», «KATAIA3ATOPY;

XapaKTepU30BaTh XUMHUECKUE DIIEMEHTHI 1—3-T0 MepHoI0B MO UX MOJ0KEHUIo B [leproamueckoi
cucremMe xumuueckux aemeHToB [[. M. MenpaeneeBa: XMMUYECKUH 3HAK, MOPSAIKOBBIA HOMED,
MepUOJ, TPYIIa, MOATPYIINa, OTHOCUTENbHAs aTOMHAs Macca, CTPOCHHE aToMa (3apsf spa, YUCIIo
IPOTOHOB M HEUTPOHOB B sjpe, OOIIee YHUCIO 3JIEKTPOHOB, pacIlpe/eIeHue 3JIEKTPOHOB I10
ANIEKTPOHHBIM CJIOSIM, TPOCTOE BeEHIeCTBO, (OpMyJsia, Ha3BaHWE W THUN BBICHIETO OKCHJIA U
TUAPOKCH/IA, JIETYUYETO BOJOPOIHOTO COSUHEHUS (IIsI HEMETAILJIOR));

XapaKTepu30BaTh OOIINE XUMUYECKHE CBOMCTBA aM()OTEPHBIX OKCUAOB U THAPOKCUIOB; IPUBOIUTH
NpUMephl peaklui, TOATBEPKIAIONINX XHUMHUECKHE CBOHCTBAa aMQpOTEepHBIX OKCHIOB U
THJIPOKCHJIOB;

JaBaTh XapaKTEPUCTHKY XHMHUYECKUX PEAKIUM IO YHUCIy M COCTaBy HCXOJHBIX BEIIECTB H
MPOJYKTOB pEaKluu; TEIIoBOMY d((eKTy; HampaBlIeHHUIO MPOTEKAHUS pPEaKIHH;, H3MEHEHHIO
CTETIEHEH OKMCIEHHUS DJJIEMEHTOB; arperaTHOMy COCTOSIHMIO HWCXOJHBIX BELIECTB; YYacCTHIO
KaTajan3aTopa;

OOBSACHITHP W TPUBOJIUTH MPUMEPHI BIUSHUS HEKOTOPHIX (PAKTOpOB (MpUpOIa pearupyrominux
BEUIECTB, KOHLEHTpAllUs BEUIECTB, JaBJIICHHE, TeEMIepaTypa, KaTaau3arop, IOBEPXHOCTh
COIIPUKOCHOBEHUS pearupyromrx BelecTB) Ha CKOPOCTh XMMUYECKUX PEaKIIHii;

HaOJt0/1aTh U OMHMCHIBATh YPaBHEHHUS peakUUi MeXAy BelIeCTBaMH C IOMOIIbIO €CTECTBEHHOI'O

(pycCKOTO UK POJTHOTO) SI3BIKA U S3BIKA XUMHH;



IPOBOJIUTH OMNBITHL, TOATBEPXKIAIOMINE XHMHUYECKHE CBOWCTBA aM(OTEPHBIX OKCHUIOB U
THJIPOKCUIOB; 3aBUCHMOCTb CKOPOCTH XHMHUYECKOW PEaKUUU OT Pa3IMYHbIX (PakTOpoB (MpHpoIa
pearupyromux BeIIeCTB, KOHIEHTpalus BELIECTB, JaBJIEHHUE, TEeMIlepaTypa, KaTaau3aTop,

MTOBEPXHOCTh COMPUKOCHOBEHUSI PEArupyromnuX BEeIIECTB).

MertanpeamMeTHble pe3yJabTaThbl 00y4eHus!

VYyamuiics 10J17KeH ymems:

OIpEeNeNIATh LeNb Y4eOHOM JESTEIbHOCTH C IOMOIIBI0O YYMUTENsl M CAMOCTOSITEIbHO, HCKaTbh
CpeAcTBa €€ OCYUIECTBJICHMS, padoTas MO IUIaHy, CBEPSATh CBOM JEHCTBUS C LEIBIO WU MpU
HEOO0XO0AMMOCTH HCIIPABIISATH OMIMOKHU C MOMOIIBIO YYUTEIS U CAMOCTOSTENBHO;

COCTaBJIATh AHHOTALUIO TEKCTA,

CO3/1aBaTh MOJIEJH C BBIIEJIEHUEM CYILIECTBEHHbBIX XapaKTEPUCTUK OOBEKTa U MPEJICTABICHUEM UX B
MPOCTPAHCTBEHHO-TPapUUECKON WIIH 3HAKOBO-CHMBOJIMYECKOU (hopMme;

OTIPENIeNIATh BU/IbI KJIacCH(PHUKANHU (€CTECTBEHHYIO U HCKYCCTBEHHYIO);

OCYILIECTBIIATH NPAMOE N€TYKTUBHOE JOKA3aTEIbCTBO.

Metanabl (18 v)

[Tonoxenne meramnoB B [lepmoandeckoil cucreme xummdeckux anemeHToB . M. Menneneesa.
Mertannnueckass KpHUCTaJUIMYeCKash pelleTka W MeTajulnyeckas Xumuueckas cBsi3b. OOmue
¢usmveckue cpoiictBa MmeTawioB. CrijlaBbl, MX CBONCTBA W 3HaueHHWE. XUMHYECKHE CBOMCTBA
METAJIJIOB KaK BOCCTAHOBHUTEJNIEH, a TaKXKE B CBETE UX IIOJOKEHUSA B DJIEKTPOXHUMHUYECKOM DSIy
HanpsbkeHuit MetauioB. Koppo3ust MeTayuioB U cnocoObl 00psObI ¢ Heil. MeTamuibl B mpUpoOJe.
OO6mme crmocoObl UX MOTyYEHUS.

O0masi XxapakTepucTHKa WIEJOYHbIX MeTa10B. Meramisl B npuposae. OOmme cnocoObl ux
nosydyeHus. Crtpoenue artoMoB. lllemouHble MeTannsl — MpPOCThIE BellecTBa. BakHeimue
COEJMHEHUS ILENOYHBIX METaNIOB — OKCH[bl, TUIAPOKCHIBI M COJNU (XJIOpUIbI, KapOOHATH,
cyib(aThl, HUTPAThI), UX CBOICTBa U IPUMEHEHNE B HApOAHOM Xo3siicTBe. Kanuiinbie ynoOpeHus.
OO01asi XxapakTepuCTHKA 3J1eMEHTOB Iy1aBHO# nmoarpynns! II rpynner.

CrpoeHnune atoMoB. [llennouHo3eMenbHbIE METAIIBI — IPOCTHIE BElleCTBA. BaykHel1e coeIMHeHns
IIEJI0YHO3EMENIbHBIX METAJJIOB — OKCHUJbI, THIPOKCUIBI U COJH (XIJIOPHUIbI, KapOOHATHI, HUTPATHI,
cynbdatsl, hocdatsl), UX CBONCTBA U TPUMEHEHUE B HAPOTHOM XO3STHCTBE.

AJIIOMMHUIA.

Crpoenue aroma, (U3MUYECKHE U XHMMHUYECKHE CBOMCTBa mpocToro BemecTBa. CoeauHEHUs
AIIOMUHUSL — OKCHJ] U THJIPOKCUI, X aM(oTepHbIN xapakrep. BakHeilimue coiau amoMHUHUS.

[IpuMeHeHne amOMUHUS U €70 COCTNHEHUM.



Keaeso.

Crpoenne aTtoma, pu3nYecKre U XUMHUYECKHUE CBOMCTBA MPOCTOTrO BEIIECTBA. | eHETHUECKHE PsiIbI
Fe*? uFe™.

Baxneilime conm jkeneza. 3HAUEHHE JKee3a M €ro COCIMHEHWH i MPUPOJAbl U HAPOJHOTO
XO035MCTBA.

JeMoHCcTpaLUM.

OOpasupl HIETOYHBIX M IIEIOYHO3eMeNbHBIX MeTaiioB. OOpasubl cruiaBoB. B3aumoneiicTBue
HaTpus, JUTUS M KalblUUs C BOJOM. B3auMmopelicTBue HaTpus M MarHusi € KHUCIOPOIOM.
BsaumopeiictBue meramioB ¢ Hemerauiamu. [Tonyuenue rugpokenios xenesa (1I) u (1I).
JlaGopaTopHbIe ONBITHI.

12. B3aumopneiicTBUE pacTBOPOB KUCIOT U cojied ¢ meTtaimiaMu. 13. O3HakomileHHE ¢ pyldaMu
xenes3a. 14. OxpalivBaHue MIAMEHU COJISIMU ILEJOYHbIX METAJIOB. 15. B3auMopeiicTBue kanpuus
¢ Bojoil. 16.ITomyuenune rugpokcuia Kaiablys U UCCIEOBAaHUE €0 CBOICTB.

17. IlonyueHue rufipokcua allOMUHUS U UCCIIEJOBAaHUE €ro CBOMCTB. 18. B3aumoneiicTBue xenesa
¢ constHo kucnotoil. 19. Ilomyuenue rugpokcunos xkenesa (1) u (I1I) u n3yuenue ux cBoOiCTB.
IIpeameTHbIe pe3ybTaThl 00y4eHH S

VYyamuiics 10J1KeH ymems:

UCIIOJIb30BaTh TPU XapaKTEPUCTHKE METAIOB U MX COCAMHEHUH TMOHATHUS: «METAJIbD», «PS]
AKTUBHOCTH METAJJIOBY», «IIEJIOYHBIE METAJUIB», «IIEJIOYHO3EMEIBHBIE METAJUIbI», HCIIOIb30BaTh
UX MPU XAPAKTEPUCTUKE METAJUIOB; /1aBaTh XapaKTEPUCTUKY XMMHYECKUX 3JIE€MEHTOB-METAJIIOB
(IETOYHBIX METAJUIOB, MAarHusl, Kalblldsd, QIIOMHHHS, >Kele3a) IO UX TMOJOKEHHIO B
[Tepuonnueckoit cucteme xumuueckux osnemeHToB JI. M. MenneneeBa (XUMHUYECKUM 3HAK,
MOPSAIKOBBIN HOMED, IEPUOJ, TPYyIIa, IOATPYINa, OTHOCUTEIbHAS aTOMHAsl Macca, CTpOEHUE aToMa
(3apsa s1pa, YMCIIO MPOTOHOB M HEHTPOHOB B sjipe, OO0Ilee YMCIIO 3JIEKTPOHOB, paclpesieeHue
3JIEKTPOHOB IO 3JEKTPOHHBIM CIJIOSIM), MPOCTOE BEIIECTBO, (hopMysia, Ha3BaHWE M THUI BBICIIETO
OKCHJIa ¥ TUJIPOKCHUIA);

Ha3bIBaTh COEAMHEHMS] METAJJIOB M COCTABIIATH UX (OPMYJIbI IO Ha3BAHUIO;

XapaKTepu30BaTh CTpOeHHe, o0ue (U3NYeCKHe W XUMHMUYECKHE CBOWCTBA MPOCTHIX BEILIECTB-
METaJIOB;

OOBSCHATh 3aBHCHUMOCTh CBOMCTB (MJIM TMpeAcKa3blBaTh CBOWCTBA) XUMHUYECKHX 3JIEMEHTOB-
METaIOB (pajnyc, METaNInYeCKHe CBOWCTBA JJIEMEHTOB, OKHUCIMTENbHO-BOCCTAHOBUTENbHBIE
CBOWCTBA 3JI€MEHTOB) M 00pa3yeMbIX MMM COEJUHEHUH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICHIMX
OKCHJIOB M THUIPOKCHUIOB, OKHCIUTEIHHO-BOCCTAHOBUTEILHBIE CBOWCTBA) OT TIOJIOKEHUS B

[Tepuoanueckoit cucreme xumuyeckux 3nemMmeHToB 1. 1. Menneneena;



OIMHCHIBATh OOIIME XMMHYECKHUE CBOWCTBA METAJUIOB C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WU
POJIHOI0) s3bIKA U SI3bIKA XUMUU;

COCTaBJISATh MOJICKYJSIpHbIE YpaBHEHHUS peaklUid, XapakTepU3YyIOIIUX XUMHYECKHE CBOICTBa
METAJIOB M MX COEAMHEHUH, a TakKe OJJICKTPOHHbIE YypaBHEHHUS IMPOLIECCOB OKUCIICHHS-
BOCCTaHOBJICHUS;

YpaBHEHUS DJICKTPOJIMTUUECKON TUCCOIMALMN; MOJIEKYJISIPHBIC, MTOJHbIE U COKPAILEHHbIE HOHHBIC
YpaBHEHHUSI PEaKIUil C y4acTHEM JIEKTPOJIUTOB;

YCTaHABIIMBATh MPUYMHHO-CJIEICTBEHHBIE CBSI3U MEX]Y CTPOCHHEM aTOMa, XMMHUYECKOH CBS3bIO,
TUTIOM KPUCTAUTMYECKOW PEIIeTKH METAJIOB U UX COCIWHEHUH, WX OOmUMHU (U3NYECKUMHU H
XUMUYECKUMH CBOMCTBAMU;

OMKCHIBATH XMMHUYECKHUE CBOMCTBA IIEJOYHBIX M IIEJIOYHO3EMEIbHBIX METAIJIOB, a TakKkKe
ATIOMHUHHUS | JKeJe3a U UX COSTMHEHUI C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MIIM POJIHOTO) SI3bIKa
U sI3bIKa XUMHH;

BBITIOJIHSTH, HAOIOIaTh U OMKMCHIBATH XUMUUYECKHUI SKCIEPUMEHT MO PACIO3HABAHHUIO BAXKHEHIITNX
KaTHOHOB METaJJIOB, TUAPOKCUI-UOHOB;

OKCIIEPUMEHTAJIbHO  HCCIENIOBaTh  CBOMCTBA METAIOB M MX  COEAMHEHUH, pellaTh
AKCIIEPUMEHTAJIbHBIC 33]1a4M 0 TeMe «MeTauby;

OMHCHIBATh XUMUYECKUN IKCIIEPUMEHT C MTOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIM POJTHOTO) SI3bIKA
U sI3bIKa XUMHH;

MPOBOAUTh PACYEThl MO XUMHUYECKHM (OpMylaM M ypaBHEHUSM peaklui, MPOTEKAIIIUX C

y49aCTUuEM METAJIJIOB U UX COE€IUHEHMH.

MertanpeamMeTHbie pe3yJabTaThbl 00y4eHus!

VYyamuiicst 10J17KeH ymems:

paboTaTh IO COCTABIEHHOMY IIJIaHy, HCIOJNb3ys Hapsly C OCHOBHBIMU M JIOTOJHMUTEIbHBIE
cpeAcTBa (CIPAaBOYHYIO JUTEpATypy, CloHble mpudopsl, cpenctBa MKT); ¢ moMomipio yuurens
oTOMpaTh JUIs pelieHust y4yeOHBIX 3ajjauy HEOoOXOJWMBIE CIOBApH, SHIMKIIONEINH, CIPABOYHUKH,
AJIEKTPOHHBIE AUCKHU;

COIOCTABJIATh M OTOMpaTh MH(POPMAIHUIO, MOJYYEHHYIO W3 Pa3IMYHBIX HCTOYHUKOB (CJIOBApH,
SHIMKJIONIENH, CIIPABOYHUKH, DJIEKTPOHHBIE TUCKHU, CETh VIHTEpHET);

NpeJCTaBIATh WHGPOPMALMIO B BHJE TaONMIl, CXEM, OINOPHOIO KOHCIIEKTa, B TOM YHCIE C
npuMeHnenneM cpeacts UKT;

o(QOpMIIATH CBOM MBICIM B YCTHOW M NMHUCbMEHHOM pedH C Y4ETOM CBOMX Y4YEOHBIX U KU3HEHHBIX

PCUYCBBIX CHTyaHHﬁ, B TOM YHUCJIC C IPUMCHCHUEM CPCACTB I/IKT,



COCTaBJISITh PEIIEH3UIO HA TEKCT;
OCYIIIECTBIISTh JIOKA3aTeIbCTBO OT MPOTUBHOTO.

Hemeranabr (28 1)

OOmiasi xapakTepuCTHKa HEMeTaJyIoB: mojoxkeHue B Ilepumomuueckoil cucreMe XHUMHUYECKHUX
anemenToB [[. Y. MeHneneeBa,0CO0EHHOCTH CTPOCHHSI aTOMOB, 3JIEKTPOOTPUIIATENBHOCTH (D0)
KakMepa «HeMmetaummgHocTy, psaa D0. Kpucrammmyeckoe cTpoeHHE HEMETaUIOB — IPOCTHIX
BenlecTB. Amorponus. Gusndeckue cBoiicTBa HeMeTau10B. OTHOCUTEIBLHOCTD MOHATUN «METalD)
U «HEMeTaJ».

Boaopoa.llonoxenue Bomopona B llepmoamdeckoid cucteMe XuMHYECKHX dnemeHTtoB J[. WM.
MenpeneeBa. CTpoeHHe aToMa U MOJIEKYJIbl. DU3NYSCKUE U XHMHUYECKHAE CBOWCTBA BOJOPOA, €TI0

MOJIYUYCHHEC U IIPUMCHCHUC.

Bopa.

Crpoenne Monekynbl. BomopoaHas xuMudeckas cBa3b. DU3MUECKUE CBOMCTBA BOABI. AHOMAIUU CBOWMCTB
Boabl. ['mapodunsHeie U THAPO(OOHBIE BemecTBa. XHMHUYECKHE CBOWCTBA BOIBL. KpyroBopoT Bombl B
npupone. Bomoounctka.  Aspammsi  Bomsl.  beITOBbie  (GuIbTpbl.  MuHepajdbHbIE  BOJIBI.
JluctuinpoBaHHas BOJa, €€ MOJIyYeHUEe U IPUMEHEHUE.

O01mas xapaKTepucTHKA raJioreHoB.

Crpoenue atoMoB. [IpocThle BelecTBa 1 OCHOBHBIE COEJUHEHUS TaJIOT€HOB, UX CBOMCTBA.

Kparkue cBenenus o xjope, 6pome, prope u ifoge. [IpumeHeHne rajoreHoB U UX COECAMHEHUN B
HapOJHOM XO35IHCTBE.

Cepa.

CrpoeHue aToma, aJuIOTPOIUs, CBOMCTBA U MpUMEHEHHe pomOuyeckoil cepbl. Okcumsl cepsl (IV) u
(V]), ux monydyeHue, cBoMcTBa M mpuMeHeHue. CepHasi KHCIOTa U €€ COJH, UX MPUMEHEHHE B
HapoJHOM Xxo3stiicTBe. [Ipon3BOICTBO CEpHON KUCIIOTHI.

A3or.

CrpoeHne aromMa M MOJIEKYJbI, CBOICTBa IPOCTOro BellecTBa. AMMMAK, CTPOEHHE, CBOMCTBA,
nonydeHue u npumeHenue. Coim aMMOHUSI, UX cBolcTBa U mpumeHenne. Okcuapl azota (1) u (IV).
A3OTHas KUCIIOTa, €€ CBOMCTBA U MpuMeHeHHe. HUTpaTel M1 HUTPUTHI, IpoOIIeMa UX COAEPKAHUS B
CeNTbCKOXO035CTBEHHOM MPOAYKIIMH. A30THBIE YI0OpEHUSI.

Dochop.

CrtpoeHnue aToMa, aJlJIOTPOIUs, CBOIcTBa Oenoro u kpacHoro ¢ocdopa, ux npumenenrne. OCHOBHbIE
coequHenus: okcul pocdopa (V) u oprodocdopHas kuciota, pocharsl. DochopHbie y1oOpeHHUS.

Yraepoa.



Crtpoenue atoma, aljIOTpOnus, cBoiicTBa Moaudukanmii, npumenenue. Oxcuasl yraepona (II) u
(IV), ux cpoiictBa u npumeHenne. KapOoHaTbl: KaJabIMT, COAA, MOTAIl, UX 3HAYCHHUE B MPHUPOJIE U
KU3HU YEJIOBEKa.

Kpemunii.

CrtpoeHre aroMa, KPUCTALTHYCCKUN KPEMHHUH, ero cBoicTBa u npumenenue. Oxcua kpemuus (IV),
€ro NpUpOHbIC pa3HOBUAHOCTU. CHUIMKATHI. 3HAUEHUE COCIMHEHUM KPEMHHUSI B )KMBOW U HEKHUBOU
npupoae. [lonsrue o cuIMKaTHONW MPOMBIIIIICHHOCTH.

JdemoncTpanmu.

OO0pa31pl TaJOreHOB — MPOCTHIX BEIIECTB. B3auMoeiicTBre TajJoreHoB ¢ HATPHEM, C aTFOMUHHEM.
BriTecHenue xyiopom OpoMa WM HOJa M3 PACTBOPOB WX cojeil. B3aumopeiicTBue cepbl C
MeTaJlJIaMH, BOJOPOJIOM U KHCIOpoaAOM. B3zanMopelicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI
¢ Menpio. [lornomenue yriieM pacTBOPEHHBIX BEIIECTB WM Ta30B. BoccTaHOBIeHHE MeAHW U3 €€
okcuaa yraem. OOpasipl MPUPOJHBIX COSAMHEHUU XJIopa, cepbl, gocdopa, yriaepona, KpeMHUS.
OOpa3ipl BaKHEWIINX JUISI HAPOJHOTO XO3s5CTBa Cynb(}haToB, HUTPATOB, KapOOHATOB, (pocdaros.
OO0pasubl cTekIa, KepaMHUKH, [IEMEHTA.

JlaGopaTopHble ONBITHI.

20. [Tomyuyenue u pacno3HaBanue Bojopoza. 21. MccienoBanre moBepXHOCTHOTO HATSKEHUS BOJIBI.
22.PacTBOpeHue IepMaHraHaTa Kajiusi WIM MEIHOTo Kymopoca B Boge. 23. I'maparanus
o0e3BokeHHOTO cyib(hara meau (I1). 24. M3roroBneHnne runcoBoro oTmnevaTka.

25. O3HakOMJIEHHE C KOJJIEKIHEeH OBITOBBIX (MIBTPOB. 26. O3HaKOMJIEHME C COCTaBOM
MUHepasbHOM Bojbl. 27. KadecTBeHHass peakuus Ha rajgoreHuJ-HoHbl. 28. Ilomydenue u
pacnio3HaBanue kwuciopona. 29. l'openue cepsl Ha Boznyxe u B kucioponae. 30.CoricTBa
paz0OaBiieHHON cepHOM kuciaoThl. 31. M3ydyenuwe cBoiicTB ammuaka. 32. PacmoszHaBaHue coseit
amMmoHus. 33.  CpoilicTBa  pa3z0aBieHHOW  a30THOM  KucioTel. 34.  B3aumoneiictBue
KOHIIGHTPUPOBAHHOW a30THOM KHCHOTHI ¢ Meapto. 35. T'openue Qocdopa Ha Bo3ayxe U B
kucinopone. 36. PacnosnaBanune QocdaroB. 37. T'openue yrns B kucinopone. 38. Ilomydenwue
YTOJBHOM KUCTIOTHI U U3y4eHue ee cBOMCTB. 39. [lepexoa kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxxenue ruapokapbonata Hatpus. 41. [lonmyyeHne KpeMHEBOM KHCIOTHI U M3Y4YEHHUE €€

CBOWCTB.

IIpeameTHbIE pe3yJbTaThl 00yUYECHUS

Yyamuiics X0JIKeH ymemn:



UCIOJIb30BaTh IPU XapaKTEPUCTUKE METAUIOB M MX COEAMHEHUH IIOHATHUSA: «HEMETAJUIbD»,
«TAJIOTEHbI», «AJUIOTPOIIHBIE BUJOU3MEHEHHUS», <(GKECTKOCTb BOJbD», «BPEMEHHAs >KECTKOCTh
BOJIbI», IIOCTOSIHHASI )KECTKOCTh BOJIBI», «OO0IIast >KECTKOCTh BOJBI;

JaBaTh XapaKTEPUCTUKY XUMHUYECKUX DJIEMEHTOB-HEMETAIIOB (BOJIOPO/A, TaJOreHOB, KUCIOPOAa,
ceprl, a3oTa, ¢ocdopa, yriepoga, KpeMHHUS) MO HX MOJoKeHUI0 B llepmoamueckoii cucreme
xumuyeckux anemeHToB J[. U. MenneneeBa (XUMHYECKUN 3HAK, MOPSAIKOBBIA HOMEp, MEPUOI,
rpynmna, MOArpylna, OTHOCHUTENbHAas aTOMHas Mmacca, CTpOEHHE aroma (3aps sjapa, YHUCIO
IIPOTOHOB U HEUTPOHOB B sijpe, OO0Ilee YHCIO DJIEKTPOHOB, pacIpelesieHHe 3JIEKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM), TIPOCTOE BEIIECTBO, (hopMyia, Ha3BaHME M THII BBICIIETO OKCHIA H
THIPOKCUAA, GOPMYIIa U XapaKTep JETy4ero BOAOPOAHOTO COSTUHEHHS);

HA3bIBAaTh COCAMHEHHS] HEMETAIIJIOB U COCTABIIATH UX (POPMYJIBI IO HA3BAHUIO;

XapaKkTepu30BaTh CTpoOeHHe, oluie (U3NUecKue U XMMHUYECKHME CBOWCTBA IMPOCTHIX BEIIECTB-
HEMETAJUIOB;

OOBSICHATh 3aBUCUMOCTh CBOWCTB (MJIM TIPEACKAa3bIBaTh CBOWCTBA) XUMHYECKHX JIIEMEHTOB-
HEMeTaIJIOB (pagnyc, HEeMETaNINYECKUE CBOMCTBA JIEMEHTOB, OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC
CBOMCTBA AJIEMEHTOB) M 00pa3yeMbIX UMHU COCAMHEHUN (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX
OKCHJIOB U T'MJIPOKCHJIOB, JIETYUYHUX BOJOPOAHBIX COEAMHEHUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOICTBa) 0T noJyioxkeHusd B [leprognueckoii cucreme xummuueckux anemeHToB /1. . Mennaeneesa;
OIHCHIBATh 00IIME XMMUYECKHE CBOMCTBA HEMETANIOB C TOMOIIbIO €CTECTBEHHOIO (PYCCKOTO MU
POJTHOTO) SA3bIKA U SI3bIKA XUMUHU;

COCTaBJIATh MOJIEKYJSIPHBIE YPaBHEHUS PpEaKLMH, XapaKTEpU3YIOIIUX XUMHUYECKHE CBOMCTBa
HEMETAJZIOB U HX COEJUHEHHM, a TakKe DJEKTPOHHbIE YpaBHEHHUS IPOLECCOB OKUCICHMS-
BOCCTaHOBJICHUS;

YPaBHEHUS JJIEKTPOJIUTUYECKOW TUCCOLMALINN; MOJIEKYJISIPHBIE, ITOJIHBIE U COKPALCHHbIE HOHHBIE
YPaBHEHUS PEAKIUI C yUaCTUEM DIIEKTPOIUTOB;

YCTaHABIIMBATh MPUYMHHO-CJIEICTBEHHBIE CBSI3U MEX]Y CTPOCHHEM aTOMa, XMMHYECKOH CBS3bIO,
TUIIOM KPUCTAIJIMYECKONW PEUIeTKH HEMETaNIOB M UX COEIMHEHUH, X OOUMHU (U3NYECKUMH U
XMMHYECKHMH CBOMCTBAMU;

OIMCHIBaTh XUMHUYECKHE CBOMCTBAa BOJOPOJa, TaJOr€HOB, KUCIOPOAA, Cephl, a3oTa, ¢ocdopa,
rpadura, anMasa, KpeMHHSI U X COE€AMHEHUHN C MMOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO WIIM POJIHOTO)
SI3bIKA U A3bIKA XUMUMY;

OIUCBHIBaTh CHOCOOBI YCTPAHEHUS MKECTKOCTH BOJbl W BBINOJHATH COOTBETCTBYIOLIUH MM

XUMHUYECKUM OKCIICPUMCHT,



BEITIONHATh, HAOMIOAATh M OMUCHIBATH XUMHUYECKHI JKCIEPUMEHT IO PACIO3HABAHWIO HOHOB
BOJZIOpPOJIa ¥ aMMOHHS, Cylbdar-, KapOboHaT-, CHIIUKAT-, pocdat-, XJI0pua-, OpOMHUI-, HOAHI-UOHOB;
SKCIIEPUMEHTAJIbHO  MCCJIEeIOBaTh  CBOMCTBA  METAUIOB M MX  COEAMHEHUH, pellaTh
SKCIIEpUMEHTAaJIbHBIE 3a/1au 10 TeMe «Hemeramnby;

OIMHCHIBATh XUMHUYECKUN IKCIIEPUMEHT C IIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HITM POJTHOTO) SI3bIKA
U SI3bIKa XUMHH;

MPOBOANUTh PACYEThl MO XUMHUYECKHM (OpMyJaM M ypaBHEHUSM peakUud, MPOTEKAIOIUX C
y4acTUeM HEMETaJUIOB U UX COeIMHEHUH.

MeTtanpeaMeTHble pe3yJabTAThl 00y4eHUsl

VYyamuiics 10J1KeH ymems:

OpPraHM30BBIBATH YU€OHOE B3aUMOJICHCTBUE B IpyMIe (pacupenessiTh poiid, JOTOBapUBATHCS IPYT C
JIPYroM | T. 11.);

MIPEIBUIETH (MIPOTHO3UPOBATH) IMTOCIIEICTBUS KOJUICKTUBHBIX PEIICHUH;

MMOHUMATH MTPUYMHBI CBOETO HEYCIIeXa U HaXOIUTh CIIOCOOBI BEIXOJIa U3 3TOW CUTYAIIHH;

B JHMAJIOTe C YYHUTENIeM YYHUThCS BbIpaOaThIBaTh KPUTEPUH OIEHKA M OMNpElesTh CTeNeHb
YCIICUTHOCTH BBINIOJIHEHUSI CBOEH paboThl U pabOThl BCEX, UCXOJS U3 MMEIOIIUXCS KPUTEPUEB,
COBEPIICHCTBOBATh KPUTEPUH OIICHKH U MOJIb30BATHCS UMH B XOJI€ OIICHKU M CAMOOIICHKH,
OTCTauBaTh CBOKO TOUKY 3PEHUS, apTyMEHTHUPYS €¢;

MOJITBEPKIaTh apTyMEHTHI (pakTamu;

KPUTHYHO OTHOCHUTHCSI K CBOEMY MHEHHUIO;

CIIyIIaTh JPYTUX, MBITAThCS MPUHUMATh APYI'YI0 TOYKY 3pEHUs, ObITh TOTOBBIM H3MEHHUTH CBOIO
TOYKY 3pCHHUS;

COCTaBJISITH pedepar 1o onpeaeneHHoun Gopme;

OCYHICCTBJIATL KOCBCHHOC Pa3ACIIUTCIIbHOC JOKA3aTCIILCTBO.

O000menue 3HaHUH 10 XMMHH 32 KYPC OCHOBHOM MIKOJbI. (9 4)

[Tepnonnueckuit 3akoH u Ilepmoanueckas cucrtema xumudeckux 3neMmeHToB [[. 1. Menneneesa.
@U3NYeCKUil CMBICH TOPSAAKOBOTO HOMEpa d3JIEMEHTAa, HOMEPOB IE€pHOJa U  TPYIIIHL.
3aKOHOMEPHOCTH U3MEHEHUS CBOICTB 2JIEMEHTOB U UX COEIUHEHUI B IEPUO/AX U TPYIIIAX B CBETE
IIPEJCTABICHUN O CTPOCHUHU aTOMOB HJIEMEHTOB.

3HaueHue MEepHUOJUYECKOr0 3aKoHA. BHIbl XMMHUYECKHMX CBA3€M W THUIBI KPUCTATUTMUYECKHUX
pemieTok. B3anuMocBsi3b cTpoeHus U cBoiicTB BemlecTB. Kimaccupukanuss XUMHUECKUX PeakIui 1o

Pa3JINUHBIM ITPpHU3HAKaAM (‘{I/ICJ'IO H COCTaB pCarupyromunx u O6p3.3y}OH_[I/IXC$I BCIICCTB, HAJIUYHC



rpaHunel - pagena  (asz; TerwioBodl 3¢ dekT; U3MEeHEHHE CTENeHEH OKUCICHHUS aTOMOB;
WCIIOJIb30BAaHUE KaTallM3aTopa; HampaBiieHHe MpoTekaHusi). CKOpOCTh XMMHUYECKUX pEaKIUil U
(dakTopel, Biusomue Ha Hee. OOpaTUMOCTh XUMHUYECKUX PEAKIMA M CHOCOOBI CMEIIECHUS
XUMHYECKOTIO0 PaBHOBECHS.

[IpocTeie U ciioxkHbIe BemecTBa. MeTauibl U HEMETAIUIbI. [ e HETUYECKHUE PSAABI METajla, HEMETaJlla
u mepexonHoro Metauia. OKCHIOBIM THUAPOKCHIBI (OCHOBaHUS, KHCIOTBHL, amQoTepHbIe
TUAPOKCHIBI), conu. VX cocTaB, kinaccupukanus 1 o0muye XuMUISCKHE CBOMCTBA B CBETE TEOPHUH

ANEKTPOJIUTUYECKON AUCCOLMAIIHH.

JIMYHOCTHBIE Pe3yJbTAThI 00y4YeHUs:

Yyamuncs 10J:KeH:

3HAMb U NOHUMAMb. OCHOBHBIC HCTOPHYECKHE COOBITHSI, CBS3aHHBIE C Pa3BUTHEM XHMHH W
o0mIecTBa; JOCTMKCHUS B OOJACTH XWMHU W KYyJbTypHBIC TPAJAHWIMH (B YaCTHOCTH, HAyIHBIC
TPAJUIMU) CBOCU CTPaHbI; OOLIEMUPOBBIE JOCTHXKEHUS B 00JaCTH XUMHUU; OCHOBHBIC TTPUHITUIIBI U
MpaBujia OTHOIIEHUS K TIPHPOJE; OCHOBBI 3JI0POBOrO 00Opa3a »XKHU3HH M 370pOBbecOeperaronimx
TEXHOJIOTHI;

MpaBujia TOBEJACHUS B UPE3BBIYAWHBIX CHUTYaAlUSIX, CBSI3aHHBIX C BO3JCHCTBUEM DPA3IUYHBIX
BEIIIECTB; OCHOBHBIC TIpaBa M OOS3aHHOCTH TpakJaHWHA (B TOM YHCIIE YYalllerocs), CBsI3aHHBIE C
JTUYHOCTHBIM, TPOPECCHOHATIEHBIM U KU3HEHHBIM CaMOOIIPEIEIICHUEM;

COLIMAJIbHYIO 3HAUMMOCTh U COJIep:KaHue Mpodeccuil, CBSI3aHHBIX C XUMUEH;

UCNBIMBIEAMb. YYBCTBO T'OPJIOCTH 33 POCCUMCKYI0 XUMHUUYECKYIO HAYKY M YBAKEHHE K UCTOPHUH €€
Pa3BUTHS; YBOKECHHE W MPUHITHE TOCTIXKEHHM XUMHUU B MHUpPE; JIIOOOBH K MPUPOJIC; YBAKEHHE K
OKPY’KaIOIUM (YYaIIUMCs, YIUTEISIM, POIUTENSIM U JIp.) — YMETh CIIYIIATh U CJBIIIATh MapTHEPA,
MpHU3HABaTh MPAaBO KaXKIAOTO0 Ha COOCTBEHHOE MHEHHE, NMPUHUMATh PEIICHUS C YYETOM IMO3UIIUN
BCEX YYaCTHUKOB; UyBCTBO MPEKPACHOTO M 3CTETUUYECKUX YYBCTB HAa OCHOBE 3HAKOMCTBA C MUPOM
BEIIECTB M MX MPEBPAILIEHUN; CAMOYBaXXEHHE M SMOILMOHATHHO-TIONOKUTEIHOE OTHOIICHHUE K
ceOe;

npu3zHaeamsy: NEHHOCTH 3JJOPOBBS (CBOETO W JAPYTUX IIOJEH); HEOOXOIUMOCTh CaMOBBIPAKEHUS,
camopeanu3aliu, COUUAIBHOIO MPU3HAHMS;

0CO3HaAsamsp: TOTOBHOCTHh (WJIM HETOTOBHOCTH) K CAMOCTOSITEIBHBIM TIOCTYIIKAM W JIEHCTBHSIM,
OTBETCTBEHHOCTh 3a WX PE3yJbTaThl; TOTOBHOCTh (WJIM HETOTOBHOCTH) OTKPBITO BHIPAXKATH WU
OTCTaWBaTh CBOIO MO3UIIMIO U KPUTUYHO OTHOCUTHCS K CBOUM IOCTYIIKaM;

npoAenAmy: SKOJIOTHMUECKOE CO3HAHME;, I00pOKENTaTeIbHOCTh, JOBEpHE U BHUMATEIBHOCTh K

JHOO4AM, TOTOBHOCTb K COTPYAHUUYCCTBY U )IPY)K6G, OKa3aHWIo IMMOMOIIN TEM, KTO B HEeH HYXIACTCA,



0000IIEHHBIN, YCTOMYMBBIA UM W30MpATENbHBIA IO3HABATEIbHBIA WHTEPEC, WHHUIMATHBY M|
M0003HATENFHOCTh B U3yYCHUH MUPA BELIECTB U PEAKLUHN; [EJIeyCTPEMIICHHOCTh U HACTOHYNBOCTh
B JIOCTHXXEHUU LieJeH, TOTOBHOCTh K NPEOJIOJICHUI0 TPYJHOCTEH; yOSKJEHHOCTh B BO3MOXKHOCTH
[IO3HAHUS MPHUPOJbI, HEOOXOJUMOCTH PA3yMHOI'O MCIIOJIB30BaHMs JOCTHXKEHMH HAyKH U
TEXHOJIOTUH [T pa3BUTHS OOIIECTBA,

ymemp:  yCTAHABIMBATH CBSI3b MEXKIY LEIbI0 H3Y4CHMS XUMUU M TE€M, U1 4Yero OHa
OCYyILIECTBIsETCA (MOTMBAMH); BBINOJHATE KOPPUTHPYIOUIYIO CAMOOLEHKY, 3aK/IIOYalOIIyKCs B
KOHTpPOJIE 3a IIPOLIECCOM H3Y4YEHUS XUMHM M BHECEHUH HEOOXOAUMBIX KOPPEKTHBOB,
COOTBETCTBYIOLIMX dTalaM M CIoco0aM M3Y4YeHHs Kypca XMMHUU; BBINOJHATH PETPOCIEKTUBHYIO
CaMOOLICHKY, 3aKJIIOYAIOIIYIOCS B OLIEHKE IIPOLEcCa M pe3ylnbTaTa H3Y4EHHA Kypca XUMHUHU
OCHOBHOI ILIKOJIBI, IOJBEACHUN UTOTOB HA OCHOBE COOTHECEHUS LIEJIEH U PE3yJIbTaTOB;

CTPOUTh KM3HEHHbIE U MNpOQPECCHOHAIbHBbIE IUIAHBI C YYETOM KOHKPETHBIX COLMAJIbHO-
UCTOPUYECKUX, TOJUTUUECKUX U SKOHOMMUYECKUX YCJIOBUI; OCO3HABATh COOCTBEHHbIE LIEHHOCTU U
COOTBETCTBUE UX

IIPUHMMAEMBIM B JKM3HM PEIICHUSAM; BECTH AMAJIOr HA OCHOBE PABHOIPABHBIX OTHOIICHUN WU
B3aMMHOTO YB)KEHUS; BbIIENATh HPABCTBEHHBIN aCMEKT MOBEACHUS U COOTHOCUTD MOCTYIKH (CBOU
U JIpyrux J1ojeld) U COOBITUS C HOPUHATBIMM STHYECKMMHM HOpMaMH; B IIpelenax CBOUX
BO3MOKHOCTEN NPOTUBOACHCTBOBATh ACUCTBUSAM W BIUSHUAM, NPEACTABISIIONIAM YIpO3y JKU3HH,

3I0POBBIO U OE30MACHOCTH JIMYHOCTH M OOIIECTBA.

IlnanupyemMpble pe3y/ibTaThl 00yUeHMSsI:

BbinyckHUK HayuMTCS:

*OMMCHIBATh CBOMCTBA TBEPABIX, KHUJKHUX, FA3000pa3HbIX BEILECTB, BB UX CYILIECTBEHHbIE
IIPU3HAKY;

*XapaKTepHU30BaTh BEIIECTBA IO COCTABY, CTPOEHUIO U CBOMCTBAM, YCTAHABIMBATh MPUYNHHO-
CJIEJICTBEHHBIE CBSI3M MEXAY JaHHBIMH XapaKTepHUCTUKaMU BEIIECTBA;

*pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATHUH «aTOM», «MOJEKYJIa», «XMMHYECKHU
JJIEMEHT», «IPOCTOE BEUIECTBO», «CIIOKHOE BEIIECTBO», «BAJIEHTHOCTH», HMCIOJb3Ysl 3HAKOBYIO
CUCTEMY XUMUU;

*1300pakaTh COCTAaB MPOCTEUIINX BELIECTB C MOMOIIBI0O XUMUYECKHX (OPMYIT U CYIIHOCTb

XUMHUYCCKUX peaKuHﬁ C IIOMOIIBIYO XUMHUYCCKUX ypaBHeHPIﬁ;



*BBIYUCIIATh OTHOCHUTEJIBHYK) MOJIEKYJISIPHYIO MU MOJISIDHYKO MAacChl BELIECTB, a TaKXKe
MACCOBYIO JIOJIK0 XHMHYECKOrO JJIEMEHTAa B COEAUMHEHMUSAX JUISl OLIEHKM WX IPAKTUYECKOU
3HAYUMOCTH;

*CpPaBHUBATh 110 COCTABY OKCH/JIbl, OCHOBAHHUSI, KUCJIOTHI, COJIH;

*KIaccu(PUIIMPOBATH OKCUIBI U OCHOBAHUS TI0 CBOMCTBAM, KHCIOTHI M COJIH IO COCTaBY;

*TI0JIb30BAThCS JIA0OPATOPHBIM 000PYIOBaHUEM M XUMUYECKOU MOCYIOM;

*[IPOBOJIUTH HECJOXKHBIE XMMHUYECKHE OMBITHI M HAOMIOIEHUS 3a H3MEHEHUSIMU CBOMCTB
BEUIECTB B IIpPOLIECCE€ HUX MpPEBpallleHud; coOM0aTh MpaBHJia TEXHUKH O€30MacCHOCTH IpU
MIPOBEJICHUHU HAOIIOACHHIA U OTIBITOB;

*pa3nuyaTh 3KCIEPUMEHTAIBHO KHUCJIOTHI U IIETOYH, MOJIb3YSICh MHAUKATOPAMH; OCO3HABATh
HE00XO0IUMOCTh COOMIOICHHS Mep 0€30M1acCHOCTH MIPHU 0OPAIICHUN C KUCIOTaMH U LIEJI0YaMHU.

*pacKpbIBATh CMbICH Nieproanyeckoro 3akoHa J[.M1.Menneneesa;

*OIMCHIBATh M XaPaKTEPHU30BATh TAOIHYHYIO (OPMY MEPUOIUICCKON CHCTEMbI XUMUYCCKUX
JJIEMEHTOB;

*XapaKTepU30BaTh COCTAaB AaTOMHBIX SAEp U paclpelesieHHe 4YHucia 3JIEKTPOHOB IO
3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKUX 3JEMEHTOB MAJIbIX MEPHOJOB MEPUOANYECKON CUCTEMBI,
a TAKXKE KaJlisl ¥ KaJIbLIMS;

*pa3nuyaTh BHUIBl XUMHUYECKOW CBSI3U: HMOHHYI0, KOBAJIECHTHYIO MOJISIPHYIO, KOBAJE€HTHYIO
HEMOJIAPHYIO U METAJUTUYECKYIO;

*1300pakaTh JIEKTPOHHO-UOHHBIE (DOPMYIBI BEHIECTB, 0OPA30BAHHBIX XUMUYECKUMHU CBS3SIMU
pa3HoOro BUAA;

*BBISIBJISITh  3aBUCUMOCTh CBOMCTB BELIECTB OT CTPOCHUS HMX KPUCTAUIMYECKHX PEIIETOK:
HWOHHBIX, aTOMHBIX, MOJICKYJIIPHBIX, METANTNYECKUX;

*XapaKTEepU30BaTh XUMHUUYECKHUE DJIEMEHTHI U UX COCAUHEHHS HA OCHOBE IOJI0KEHUS DJIEMEHTOB
B MIEPUONYECKON CUCTEME U OCOOCHHOCTEH CTPOEHHUS X aTOMOB;

*XapaKTEPHU30BaTh HAYYHOE W MHUPOBO33PEHYECKOE 3HAYCHHE IEPUOJAMYECKOr0 3aKOHA H
MEPUONYECKOM  CHUCTeMBbl XxuMmHuueckux djemeHToB J[.Ml.MeHnmeneeBa; *00BSICHATH CYTh
XUMHUYECKUX TPOIECCOB U X MPHUHIIMITAATBHOE OTIUYHE OT (PU3UUECKHX;

*Ha3bIBaTh MPU3HAKHU U YCIIOBUS MTPOTEKAHUS XUMUUECKUX PEAKIIUN;

*yCTaHABJIMBATh MPUHAICKHOCTh XUMHUYECKON PEAKIMU K ONPEACIEHHOMY THUITY MO OJHOMY
W3 KJIACCH(PUKAIMOHHBIX MPU3HAKOB: |)II0 YHMCIy W COCTaBY HMCXOIHBIX BEIIECTB M IMPOJYKTOB
peakiuu (peakiuu COENUHEHHUS, Pa3JOKEHUs, 3aMelleHUs U OOMeHa); 2)I0 BBIACICHUIO WU

MOINIOIICHUIO TCIIIIOTHI (peaKI_II/II/I OK30TCPMUYCCKUEC U BHHOTepMI/I‘-ICCKI/IC); 3)1'[0 HN3MCHCHUIO



CTENEHEN OKHCIEHMSI XUMUYECKUX JIEMEHTOB (PEaKIIMKM OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE); 4)110
0o0paTuMOCTH Tporiecca (peakiuu oopaTUMbIe 1 HEOOpATUMBIC);

*COCTaBJISITh YPABHEHUS JIEKTPOIUTHUECKON TUCCOLMAIMU KUCIIOT, IIeJI04Yei, Comeil; moiHbie
U COKpalmIEHHbIE HOHHBIE YpaBHEHHsS peakuuii oOMEHa; ypaBHEHHUS  OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEaKIINii;

*TIPOTHO3UPOBATH MPOJAYKTHl XWMHUYECKUX PEaKIuil 1Mo QopMyaamM/Ha3BaHUSIM HCXOTHBIX
BELIECTB; OIPEIesTh HCXOIHbIE BELIECTBA MO0 (opMysiaM/Ha3BaHUSAM MPOAYKTOB PEaKIIUH;

*COCTaBJISITh YpPAaBHEHHUS PEAKIM, COOTBETCTBYIOUIMX IOCIEIOBATEIBHOCTH («IIEMOUYKE))
MpEeBpaIICHUII HEOPTraHUYECKUX BEIIECTB PA3INUYHBIX KJIACCOB;

*BBISBIISITh B MPOIECCE HKCIIEPUMEHTA IMPU3HAKH, CBUICTEIBCTBYIOIIUE O MPOTECKAHUH
XUMHUYECKON peaKkilny;

*TIPUTOTOBJISITH PACTBOPHI C ONPEAECTEHHON MAaCCOBOM J0JIeH pacTBOPEHHOTO BELIECTBA;

*OTPEIEIATh XapaKkTep CPebl BOJHBIX PACTBOPOB KUCIOT U IIEIOYEH TTO U3BMEHEHHUIO OKPACKHU
WHJIUKATOPOB;

*IIPOBOJIUTh KAYECTBEHHBIC PEAKIIMH, MOATBEP)KIAIONINE HAIUYHe B BOJHBIX PacTBOpPax
BEIIECTB OTAEIbHBIX HOHOB

*OTpENEISTh MPUHAJICKHOCTh HEOPraHWYECKUX BEHIECTB K OJIHOMY U3 H3yYEHHBIX
KJIACCOB/TPYIII: METAJIJIBI U HEMETAJIJIbI, OKCUJIbI, OCHOBAHMUSI, KUCJIOTHI, COJIH;

*COCTaBJIATH (POPMYIIBI BEIIECTB 110 UX HA3BAHUSIM;

*OIPEIENATh BaJIEHTHOCTh U CTETIEHb OKUCIICHUS 3JIEMEHTOB B BEILIECTBAX;

*COCTaBJIAITh (POPMYJbl HEOPTraHMYECKUX COCAUMHEHHM 110 BAJICHTHOCTAM U CTEMECHIM
OKHCJICHUSI DJIEMEHTOB, a TaKXKe 3apsijaM MOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH KHUCJIOT,
OCHOBAHWH M COJIEH;

*00BSCHATh 3aKOHOMEPHOCTH W3MEHEHUs (PU3MYEeCKHMX M XHUMHUYECKUX CBOMCTB MPOCTBIX
BelIeCTB (METANIOB U HEMETAJIOB) M MX BBICHIMX OKCHIOB, 00pa30BaHHBIX JIEMEHTaMU BTOPOTO U
TPETHETO MEPUOJIOB;

*Ha3bIBaTh OONIME XMMHYECKHE CBOMCTBA, XapaKTEPHBIC IJisi TPYII OKCHJIOB: KHUCIOTHBIX,
OCHOBHEIX;

*Ha3pIBaTh OOIIME XUMHYECKHE CBOWCTBA, XapaKTepHbIE [JIS KaXJIOr0 U3 KIACCOB
HEOPraHWYECKUX BEILECTB: KUCIOT, OCHOBAaHUH, COJIEH;

*TIPUBOJIUTH TMPUMEPHI PEAKIUH, MOATBEPKIAIOIMNX XUMHUYECKHE CBOMCTBA HEOPTAaHWYECKUX
BEIIECTB: OKCHJIOB, KMCIIOT, OCHOBAHMI U COJICH;

*ONpEJENATh  BEIIECTBO-OKUCIUTENb U  BEIIECTBO-BOCCTAHOBUTENb B  OKHCIHUTEIIBHO-

BOCCTAHOBUTCIIBHBIX PCAKIUAX,



*COCTaBJISITh OKUCIUTEILHO-BOCCTAHOBUTEIBHBIA OamaHc (il HW3yYEHHBIX pEaKIui) o
MPEJI0KEHHBIM CXEMAM PEAKLIMIL;
*IIPOBOJIUTH JIA0OPATOPHBIC OIBITHI, MOJATBEPKAAONINE XUMHUUYECKHE CBONCTBA OCHOBHBIX

KJIaCCOB HCOPraHUYCCKHUX BEHICCTB,

Onucanue y‘leﬁHO-MeTOHH'{eCKOFO H MaTEePUHAJTBbHO-TEXHHYECCKOI0 o0ecrneyeHus

YueOHo — MeTOAHUYECKOE O0ecIIedueHne

1.IlpumepHas nmporpaMmMa OCHOBHOTO 0OIIero oopa3oBaHus 10 XUMUHU (0a30BbIN YPOBEHB);
2.ABtopckas nporpamma O.C.I'abpuensna, cootBeTcTBytomas denepaibHOMY
['ocynapcTBeHHOMY 00pa30BaTeIbHOMY CTaHAAPTY OCHOBHOTO 0O0IIIero 00pa3oBaHus 1
nonyiieHHas MunuctepcTsoM obpazoBanus U Hayku Poccuiickoit ®deneparuu (O.C.I"abpuensn
[Tporpamma kypca xumuu Jist 8-9 kiaccoB 0011e00pa3zoBaTeNbHBIX YUPEKICHUIH /
O.C.I'abpuensin. — M.: [Ipoda, 2012r.).

3.I'abpuensn O. C., Ocmpoymos U. . HacTonpHast KHATA yauTes. XUMHUA. 9 K I1.:
Mertonudeckoe mocodbue. — M.: JIpoda, 2010r

4. Xumus. 9 k 11.: KoHTponbsHbIie U TpoBepouyHbie padoThl K yuebnuky O. C. 'abpuensHa «Xumusl.
9 /0. C. T'abpuensn, I1. H. bepeskun, A. A. YmakoBa u ap. — M.: Ipoda, 2009r.

5.I'abpuenan O. C., Ocmpoymog H. I'. U3yuaem xumuio B 9 k J1.: Jlunaktnueckue Matepuaibl. —
M.: Bauk mmroc, 2009r.

6.l abpuenan O. C., Awykosa A. B. Pabouas terpans. 9 k 1. K yaebuuxy O. C. 'abpuensna
«Xumus. 9. — M.: [Ipoda, 2012r.

1.T'abpuenan O. C., Bockobounuxosa H. I1. Xumusi B TecTax, 3ajayax, YHOpaxHEHUsx. 8—9

k1. — M.: JIpoda, 2000r.



KTII no xumum 9 Kiacca

No HasBHue (pa3nena, TeMbl) Kon-Bo Jata npoBeneHus
YPOK qaCcoB
a
[To nnany DaKTUYECKU
IloBTOpeHue 0 0000IEHUE (6u9)
CBe/JeHHil o Kypcy 8-ro kiacca.
Xumuyeckue peakuu (S 4)

1,2 Knaccudukarmst XuMIaecKux 2
COCJIMHCHUM.

34 Knaccuhukamms XMMAYECKUX PeaKIIri

5,6 Ckopocts XumMHYecKHX peakimii. Karams.
XuMHYeckHe peakinuu B pacteopax 10

7 DIEKTPOIUTHYECKOMN AUCCOLUALIHS

8  OCHOBHbBIE TIOJIOYKEHUS TEOPUU
AJEKTPOJIMTHUECKOMN AUCCOLIMALINH.

9, XwuMHYECKHE CBOMCTBA KHCIOT Kak 2

10 AJIEKTPOJIMTOB

11  XumuuecKre CBOMCTBA OCHOBAHMI Kak 1
AJIEKTPOJIUTOB

12 Xumudeckwe CBOWMCTBA CONICH  Kak 1
AJIEKTPOJIUTOB

13 T'mapomus coseit

14 TIpaktuyeckas padora Nel «Pemrenue
AKCIIEPUMEHTAJIBHBIX 3aJl1ady MO0 TEME
«NEKTPOIUTHYECKAS
JIACCOLTUALIASI»

15  O06o0OIIeHNE U CUCTEMATH3ALIMS 1
3HAHUM 110 TeMe « XMMHUYECKHUE
pPEaKIMM B pacTBOpax»

16 KonrtposabHas pabora Ne 1 mo Teme 1
«XHWMUYECKHE PEaKIud B pacTBOpax
AJIEKTPOITUTOBY

Hemetauibl u ux coenuHeHust (25 1) 25

17 OOuras XapakTepUCTHKA HEMETAIIIOB

18 OoOmias xapaKTepHCTHUKA JIEMEHTOB




VIIA-rpynmnsl - ragoreHoB

19 CoenuHeHus rajoreHoB. 1

20 TIpaktuueckas padota Ne2 «3ydenue
CBOWCTB COJISTHOM KUCIIOTBD)

21 OOrmast xapakTepUCTHKA J1eMeHTOB VI 1
A —rpynmsl.

22 CepoBoIOpOI U CYIbGHIBI

23 KuCI0poaHbIe COSIMHEHHUS CEPhI

24 TIpaktuueckas padonra Ne3 «3yueHue 1
CBOWCTB CEPHOU KHCIOThD)

25  OOrmast xapakTepucTrka 3gemenToB VA 1
rpymsl. A30T.

26 Ammmuak. Coii aMMOHHSL.

27 TIpaktuueckas padbota Ned «[lomyueHue
aMMMaKa ¥ M3y4eHHE €ro CBONCTB

28,29 KucmopoaHble COSTHHCHHS a30Ta.

30 docdop u ero coeaMHEHHS.

31  OOras xapakTeprCTHKa 31eMeHToB 1V 1
A- rpynmsl. Y1iiepos.

32 KucmopoaHbie COSAUHEHHS YTIEPOIa. 1

33 Tlpakrtuueckas padota Ne5 «IlomyueHue
YIJICKUCIIOTO rasay

34 VriaeBomopoabl

35  Kwucnopoacoaepxaniue
OpraHUYeCKHe COCIMHEHUSI.

36 KpeMmHHIT U €r0 COCTUHCHHS. 1

37 CunukaTHas MPOMBIIICHHOCTb. 1

38 TlonydueHre HEMETAIUIOB. 1

39 TlosnydeHue BaXKHEHIINX XUMUUECKUX 1
COCMHEHUN HEMETEILIOB.

40 TloaroToBKa K KOHTPOJIbHOM pabore.

41  KoutposbHas padota Ne2 1o teme:
«HemeTamibl 1 UX COSTUHEHUS

Metaiibl 1 ux coeaunenust (16 u) 16
42  OOmias xapakTepuCTHKa METaJIOB 1




43

XUMHUYECKUE CBOMCTBA METAJLIOB

44,45 OO0mmas xapaKTepUCTUKA DIIEMEHTOB
|A-rpynmnst.
46 OOImas XxapaKTepUCTHKA DIIEMECHTOB 1
IA-rpynmsr.
47 YKecTkOCTh BOJIBI M CITOCOOBI €& 1
YCTpaHEHMUSL.
48  Tlpaktuueckas padota Ne6 «JKectkocTh 1
BOJIBI U CTIOCOOBI €€ YCTPaHEHMUSL.»
49 | AJFOMUHMI ¥ €0 COEUHEHNS.
50,51 JKeme30 u ero coequHEHUs
52 TlIpaktuueckas pabota Ne7 «PereHue
AKCTIEPUMEHTAITLHBIX 33124 110 TEME
«MeTarb»
53 Koppo3sust METAILIOB U CIIOCOOBI 1
3aIUThI OT HEE.
54,55 Mertasuiel B mpupo/e. [Tonstre o 2
METaJUTypPIyu.
56 TloaroroBka K KOHTPOJIbHOH padore.
57 KoutposbHas padoTa Ne3 mo Teme:
«MeTaipl ¥ UX COCTMHEHUS
XuMusi M OKpy:Kamas cpena (2 1)
58 XUMHYECKUH COCTaB IIJIAHETHI 3eMIIS
59  OxpaHa oKpyXarolei cpebl OT
XUMHYCCKOT'O 3arpsA3HCHHUA
O0001IeHMe 3HAHUI 110 XUMWH 32 9
KYPC OCHOBHOM HIKOJIbI.
60,61 BemecTtsa 2
62,63 Xumudeckue peakiuu 2
64,65 OCHOBBI HCOPTAHUYICCKOW XUMUHN 2
66 IloaroroBka K KOHTPOJBHOW paboTe 1
67 KonuTtpomnbHas padoTa Ne 4 1
68 | Ananm3 KOHTpoJBEHOU padoTHL. [loaBencHHE 1

HUTOI'OB roja.







