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HOACHUTEJIBHAS 3AIIMCKA
Pabouas mporpamma yueOHOTO TpeaMera «XHUMHs» Ha YpPOBHE OCHOBHOTO OOIIETo
00pa3oBaHUs COCTABIICHA HA OCHOBE:

1. TpebGomanmii dDenepalbHOTO TOCYIAPCTBEHHOTO  00pa30BaTEBHOTO  CTaHIapTa
OCHOBHOTO 0011er0 00pa30BaHus, NPEAbABISEMBIX K Pe3yIbTaTaM OCBOCHHUS OCHOBHOU
obpa3zoBatenbHOM mporpammbl (ITpukaz MunucTepcTBa oOpa3oBanus u Hayku PO ot 29
nekabpst 2012 r. Ne 273 «OO6 yrBepkaeHHu (eaepaqbHOTO0 TOCYIapCTBEHHOTO
00pa30oBaTENIbHOTO CTaHIApTa OCHOBHOTO OO0IIEero oOpa3oBaHUS» C H3MEHECHUSMH U
JIOTIOJTHEHUSIMU B JIEHCTBYIOIIEN peaKIim);

2. Amropckoit mnporpammel O.C. T'abpumensHa, cooTBercTBytouieii dDenepanrbHOMY
lNocynapctBeHHOMY 00pa3oBaTeIbHOMY CTaHIAPTY OCHOBHOTO OOIIEro oOpa3oBaHUs U
nomnyiieHHass MuHuctepctBoM o0pazoBaHuss W Hayku Poccuiickoit ®enepauuu
(O.C.l'abpuensu Ilporpamma kypca xumuu s 8-9 kiaccoB o0mieoOpa3zoBaTeIbHbIX
yupexaennit / O.C.I'abpuensa. — M.: JIpoda, 2012r.).

3. OcHOBHO¥ 001TI€00pa30BaTEIIBHOM MTPOTPaMMBI OCHOBHOTO 00111eTr0 00pazoBanus MKOY
«[Tanepunckas cpenusis obueoOpazoBarenbHas mkosaa umeHu ['epost Coerckoro Corosa
Kucenésa A.51.»

Lenu peaau3anmu MpOrpaMMEbI: JOCTHKCHHE OOYJAIOIIMMHUCS PE3yJIbTaTOB W3YUCHHUS
y4eOHOTO TMpenMeTa «XUMUs» B COOTBETCTBHUM C TPEOOBAHUSMH, YTBEPKIACHHBIMU
®denepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM OCHOBHOTO OOIIETO
o0pa3zoBaHwUsI.

3agayamu peaiau3anuy IporpaMMbl YYEOHOTO MPEIMETa SIBIISTFOTCS:

*  (dopMupoBaHHE MEPBOHAYAIHLHBIX CHCTEMATU3NPOBAHHBIX NIPECTABICHNAN O BEIIECTBAX,
WX MPEBPANICHUAX ¥ PAKTUISCKOM MPUMEHEHHUHU; OBJIaJICHHE TIOHATHIHBIM arliapaToM
Y CUMBOJIMYECKUM SI3bIKOM XHMUHU;

* OCO3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHUMHYECKOW HAyKH Kak OO0JacTH
COBPEMEHHOTO €CTECTBO3HAHUS, XUMHUYECKUX TIPEBPALICHUN HEOPraHUYEeCKUX |
OpPraHUYeCKUX BEIIECTB KaK OCHOBBI MHOTUX SIBIICHUH JKUBOW W HEXHBOW MPUPOJIBI;
yrIIyOJICHHE TIPECTABICHUN O MaTEPUAIILHOM CIMHCTBE MHPA,

* OBJIAJICHHEC OCHOBAMHU XHMMHUYECKOW T'PAMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATh M
OOBCKTHBHO OIICHUBATh JXU3HCHHBIC CHUTYallUW, CBSA3aHHBIC C XWMHUCH, HaBBIKAMHU
0e30IacHOTO OOpAaIleHUsI C BEHICCTBAMH, HCIOJIb3YEeMbIMH B IOBCEIHEBHOMN >KU3HHU;
YMEHHEM aHAIM3UPOBATh U IJIAHUPOBATH 3KOJOTHMYECKH 0€30TIaCHOE MOBEICHHUE B IIEJISIX
COXpaHCHHUS 3JI0POBbsI U OKPYKAIOIIEH CpeIbl;

* (QopmupoBaHMe yMEHUN YCTaHABIMBATh CBSI3U MEXAY pEaTbHO HAOII0JaeMbIMU
XUMHYECKUMHU SIBJICHUSMHU U TPOLIECCAMU, TPOUCXOAAIIMMU B MUKPOMHUPE, OOBICHITH
MIPUYKUHBI MHOTOOOPAa3us BEIIECTB, 3aBUCHMOCTh X CBOWCTB OT COCTaBa M CTPOEHUS, a
TaK)Ke 3aBUCUMOCTh IPUMEHEHHS BEIIECTB OT X CBOWCTB;

* NpuUOOpEeTeHHE ONbITa HCIOJb30BAHUS PA3IUYHBIX METOJOB H3yYCHHsS BEIIECTB:
HaOMIOJIEHUST 32 MX TMPEBPAIICHUSIMU TPH TPOBEACHUM HECIOXKHBIX XUMHUYECKUX
AKCIIEPUMEHTOB C UCIOJIH30BaHUEM JTA00OPATOPHOTO 000PYIOBAHUS U TPHUOOPOB;



* (opmupoBaHue TpEACTABICHUWH O 3HAYCHUHM XUMUYECKOW HAyKH B PEIICHUU

COBPCMCHHBIX 3KOJIOTUYCCKUX HpO6JI€M, B TOM YHUCJIC B IPCAOTBpAICHUN TCXHOTI'CHHBIX

Y DKOJIOTHYECKUX KaTacTpod.

3HAYUTEIIbHOE MECTO B COJIEPKAaHUHM Kypca OTBOJAMUTCS XUMHUYECKOMY IKcrepuMeHTy. OH
MO3BOJISIET C(HOPMHUPOBATH Yy YYANIMXCS CIICIUAbHBIE TPEJAMETHBIE YMEHHUS paboTaTh C
XUMHUYCCKMMU BCIICCTBAMH, BBIIIOJHATH IPOCTBIC XWUMHYCCKHUC OIIbITbl, HAY4YUTh HX
0e30MacHOMY ¥ 3KOJIOTHYECKH TPaMOTHOMY OOpAIlleHHI0 ¢ BeEHIeCTBAMU B OBITY W Ha
MIPOU3BO/ICTBE.

Kypc xumun 8 xiacca uzydaeTcs B JBa dTarna.

[TepBbIit aTam — XUMUS B CTAaTUKE, HA KOTOPOM PACCMaTPHUBAIOTCSI COCTAB U CTPOEHUE aTOMa
1 BemiecTBa. ETo OCHOBY COCTaBISIIOT CBEIEHHS O XHMHUUYECKOM JJIEMEHTEe M (opmax ero
CYII€CTBOBaHHUA — aToOMax, H30TOIIax, HOHAX, IPOCTBIX BCHIECTBAX HW HX BaXKHEUIINX
COCANHCHUAX (OKCI/II[aX U ApYrux 6I/IHapHI)IX COCIMHCHUAX, KHCIIOTaX, OCHOBaAHUAX U COJ'I?[X),
CTPOCHHHU BEIICCTBA (TI/IHOJ'IOFI/II/I XUMHYECKHX CBI3eH U BUaX KPUCTATITIMUCCKUX pCHIeTOK).

BTOpOf/JI oTall — XHMHUA B JUHAMHUKE, HA KOTOPOM y4dalIUECAd 3HAKOMATCA C XUMHUYCCKUMU
peakuusMu Kak (yHKIHMEW cocTaBa M CTPOEHHUS yYaCTBYIOIIMX B XMMHUYECKUX MPEBPAILEHUIX
BeIeCTB U X Kinaccudukanuu. CBOWCTBA KMCIOT, OCHOBAHHH M COJIEH Cpa3y paccCMaTpUBAIOTCS
B CBETE€ TEOPHUM IIICKTPOJHUTHYECKOW nuccoumanuu. Kpome TOoro, cBOMCTBa KUCIOT M COJIEH
XapaKTEPHU3YIOTCS TAK)KE B CBETE OKUCITUTEIHHO-BOCCTAHOBUTEIBLHBIX MTPOIIECCOB.

B mporpamme Ha3zBaHWe TEM B3STO W3 MPUMEPHOW MPOTPaMMBI OCHOBHOTO OOIIETO
oOpazoBaHusl MO XUMHUH, cocTaBiieHHOW Ha ocHoBe DPI'OC OOO (6a30BbINi ypOBEHB) W
no6aiieHo u3 aBTopckoit mporpammbl O.C. 'abpuensHa (BRUICAEHO MOAYePKMBAHMEM).,

B cootBercTBUM ¢ DenepanbHbIM rOCYAApCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM
OCHOBHOTO 0011ero oOpa3oBaHHs ydalluecs TOJDKHBI OBIAJAETh TAKUMH IO3HABaTEIbHBIMU
y4eOHBIMH JEHCTBUSIMU, KaK yMeHUEe (HOpMyIupoBaTh MpoOIeMy U TUIOTE3Y, CTABUTh LIEIH U
3a/lauM, CTPOUTH IUIaHbI JOCTHIKEHHUS IIeJied U pelIeHHs] MOCTABJICHHBIX 3ajad, MPOBOIMUTH
SKCIEPUMEHT W Ha €ro OCHOBE JeNlaTh BBIBOJBI M YMO3AKJIIOYEHHMsI, IMPEACTaBIATh HX H
OTCTaMBaTh CBOIO TOUYKy 3peHHs. Kpome Toro, ydamuecss AOJDKHBI OBIAAETh IMpUEMaMH,
CBSI3aHHBIMHU C OIPENICJICHUEM IMOHSATUIN: OTpaHUYMBATH HMX, OMHCHIBATH, XapaKTEepHU30BaTh U
cpaBHMBaTh. Clie0BaTeIbHO, IPU W3YYEHUHU XMMHH B OCHOBHOW MIKOJIE yYaIIHecs OJIKHBI
OBJIaJIETh Y4eOHBIMHU ACHCTBUSIMH, MMO3BOJISIIOIIMMU UM JOCTUYb JTUYHOCTHBIX, IPEIMETHBIX U
MeTanpeaIMEeTHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

B cucreme ecrecTBeHHOHAYYHOTO 00pa30BaHUsl XUMHUS KaK y4eOHBIH MpeaMeT 3aHUMAaeT
BXKHOE MECTO B TO3HAHMM 3aKOHOB MPUPOJbI, (POPMUPOBAHUM HAYUYHON KapTHUHBI MUPA,
CO3JaHUHM OCHOBBI XMMHYECKHX 3HAHUH, HEOOXOJIMUMBIX Jis MOBCEIHEBHOM >KM3HM, HABBIKOB
3I0pOBOTO U 0€30MacHOro i YeJOBeKa U OKpYXKalollei ero cpeapl o0pas3a *KU3HHU, a TAKXKE B
BOCITUTAHHUH IKOJIOTMUECKOH KYIbTYPBHI.

VYcenemHocTe M3y4YeHUsT XHMHMHM CBsI3aHA C  OBJIAJIGHUEM XHMHYECKUM  SI3BIKOM,
coOnrofieHreM TpaBuil 0e30macHON pabOThl MPU BHITIOJHEHUH XMMHUYECKOTO SKCIIEPUMEHTA,
OCO3HAaHUEM MHOTOYMCIIEHHBIX CBSI3€M XMMUU C IPYTUMHU NPEIMETaMU IIKOJIBHOTO Kypca.

[Iporpamma BkIIO4aeT B ceOs OCHOBBI HEOPTaHMYECKONW W OpPraHHYECKON XHMHH.
I'maBHO¥ wmpeel mporpaMmbl SBISETCS CO37aHHE 0a30BOTO KOMILJIEKCA OMOPHBIX 3HAHUH MO
XMMHH, BEIPAKEHHBIX B (hOpMe, COOTBETCTBYIOIIEH BO3PACTY 00YJArOIIUXCS.

B conepxaHum JaHHOrO Kypca IMPEACTABICHBI OCHOBOIIOJIAralolUe XUMHUYECKUE
TEOPETUYECKUE 3HAHUS, BKIIIOUAIOIINE U3YyYEHUE COCTaBa U CTPOCHUS BEIIECTB, 3aBUCUMOCTHU UX
CBOMCTB OT CTPOEHUS, TPOrHO3UPOBAHUE CBOMCTB BELIECTB, UCCIEIOBAHNE 3aKOHOMEPHOCTEM



XUMHUUYECKMX NPEBPALICHUN M NYyTE€W YOPaBICHUS UMMM B LEJNSAX IOJYYECHHS BEIIECTB U
MaTepHuasios.

TeopeTuuecKkyr0  OCHOBY  HM3YYEHHMSI  HEOPraHMYECKOM  XUMHM  COCTaBJISIET
aTOMHOMOJIEKYJIsipHOe yueHue, llepunoanueckuii 3axkoH [[.M. MenzaeneeBa ¢ KpaTKUMU
CBEJICHUSIMU O CTPOEHUH aTOMa, BHJAX XMMUYECKON CBS3U, 3aKOHOMEPHOCTAX MPOTEKAHUS
XUMHUUYECKUX PEAKLIH.

B u3yuyenuu Kypca 3HaUUTEIbHASA POJIb OTBOJUTCA XUMUYECKOMY
AKCIIEPUMEHTY: POBEJICHUIO TIPAKTUYECKUX U JIA0OPATOPHBIX padOT, ONMUCAHUIO PE3YJIbTATOB

YUEHUYECKOT0IKCIIEpUMEHTA, COOIIOACHNIO HOPM U ITpaBUJI 0€30MacHO paboThI B
XUMUYECKOH JIa00paTOpHH.
Peanuzanus qaHHOM MpOTrpamMMBbl B TIpo1iecce 00yIEeHHUS MTO3BOIUT 00YJAIOIIMMCS

YCBOUTB KIIFOUEBBIE XMMHUYECKHE KOMIETEHIWU W IMOHATH POJb U 3HAYCHHE XUMHH CpPEIU
JIPYTMXHAyK O IIPUPOJE.

B yueOHOM ITaHe Ha OCBOEHHE y4eOHOTO IpeaMeTa «XHMUs» Ha YPOBHE OCHOBHOTO

obmiero oopa3zoBanus 0TBoAUTCS 68 wacoB — 8 kimace, 68 wacoB — 9 kiacc.

IlinannpyemMsble pe3yabTaTbl 0CBOCHHS YU4eOHOro nmpeaMera
JIMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE pE3yJabTaThl OCBOCHHSI TMPOTPAMMBI OCHOBHOTO 0OmIero oOpa3oBaHUS
JOCTUTAIOTCS B XOJe OOydeHus XWUMUU B €IUHCTBE YYEOHOW U BOCIHUTATEIHHOU
ACATCIIBHOCTH B COOTBCTCTBHU C TpaJUIIHOHHBIMU pOCCI/IﬁCKHMH COOUOKYJIBTYPHBIMH H
AYXOBHO-HPABCTBECHHBIMU LICHHOCTSAMU, IPUHATHIMU B 06HI€CTB€ IpaBUJIaMM W HOpMaMH
MOBEJICHUS M CIIOCOOCTBYIOT IpOIlECCaM CaMOTIO3HAHUS, CAMOPA3BUTHSA M COIMATH3AIIUN
00ydJaronuxcs.

JIMYHOCTHBIE PE3yJbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIONMIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOU MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALUNA W PACIIMPEHUE OIbITA ACITEILHOCTH Ha
e€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpuoTHYeCKOro BOCTIMTAHMS:
[IEHHOCTHOTO OTHOIICHHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY W HAYYHOMY
HACJIE/INI0, TIOHUMAHHS 3HAYCHUS XMMHUYECKOW HAYKU B KU3HU COBPEMEHHOTO OOIIECTBA,
CIOCOOHOCTH  BIIQJIETh JIOCTOBEPHOW WH(POpPMAIUEH O TIEPEIOBBIX TOCTHIKCHUSAX U
OTKPBITUSIX MHPOBOH M OTCUYECTBCHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX
00 ycTpoiicTBe MHpa 1 00IIECTBA;

2) rpaskIaHCKOro BOCHMTAHMS:
IPEJCTABICHHUS O COLMAIbHBIX HOPMAaX M IIPaBHIAX MEKIMYHOCTHBIX OTHOIICHHI B
KOIUTEKTHBE, =~ KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B  OOINIECTBEHHO  IOJIE3HOHN,
y4eOHO-HCCIIeN0BATENBCKON, TBOPUECKOH M APYTMX BHIAX NEATETbHOCTH, TOTOBHOCTH K
Pa3HOOOPA3HOH COBMECTHOH NEATENBHOCTH NMPH BHINOTHEHWH Y4eOHEIX, NMO3HABATEIBHBIX
3a7a4, BBINONHEHMM XMMHYECKHX OJKCIEPHMEHTOB, CO3JaHHM Y4eOHBIX MHPOEKTOB,
CTpeMJIeHHSI K B3aUMONOHHMAHMIO M B3aUMOIIOMOLIM B TpOLECce DTOH  yueGHOl
NeATeNbHOCTH, TOTOBHOCTH OIIEHHBATH CBOE TOBEJEHHE M MOCTYIKM CBOMX TOBAPHILEH C
TIO3UIIMH HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHMS TIOCIIECTBHI IOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS
MHpOBO33PEHUYECKHE  TIPEACTABIEHMS O  BeleCTBE M XUMHYECKOH  peaKiuw,
COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIONINE OCHOBY IS
MOHMMAHMs CYIIHOCTM HAYYHOM KapTHHBI MHpa, MpeACTaBIeHHs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUs TIPUPOJBI, B3aHMOCBA3SX YeJIOBEKa C MPUPOIHOM Cpenoi, o

pPOJIM XUMHUHU B MO3HAHUU 3THX 3aKOHOMEPHOCTEH;
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[I03HABATEJIbHBIC MOTHBBI, HAIIPABJICHHBIC HAa IIOJyYCHHE HOBBIX 3HAaHUU 110 XUMHH,
HeoOXoauMbIe Ui OOBSICHEHUs HAOIIONAaeMBIX IPOLIECCOB U SIBJICHUM, O3HABATEILHOM,
MH(POPMAIIMOHHON M YMUTATENBCKOW KYJIBTYpPBl, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIHHOMN
paboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOU

JH/ITepaTypOI\/JI, AOCTYIIHBIMU TEXHUYCCKUMHU CPEACTBAMU I/IH(l)OpMaIII/IOHHLIX TCXHOJIOFI/Ifl;
HWHTEpeC K OOYYEHHWIO M TO3HAHUIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTHh K
camMo00pa30BaHUIO, TPOECKTHON H HCCIIEAOBATENLCKON NEATENTPHOCTH, K OCO3HAHHOMY
BBIOOPY HANPABJICHHOCTH M YPOBHS 0OydeHUs B TalbHEHIIEM;

1) ¢popmupoBanus KyJbTypbl 310POBbSI:
OCO3HAHUE IEHHOCTH >KU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 370pOBBIM 00pa3 >KW3HU, OCO3HAHHME TMOCIEACTBUN W HEMPUSTHE BPEIHBIX IMPUBBIYEK
(yrmoTpebisieHust amKoroJisg, HapKOTHUKOB, KYpPEeHHs), HEOOXOJIUMOCTU COOJIIOJCHHS TIPABUI
0€30MacHOCTH MPU 0O0PAIIEHUH CXUMUYECKUMHU BEIIECTBAMU B OBITY M peabHOMN KU3HH,

2) Tpya0BOro BOCHHTAHMS:
MHTEpEC K MPAaKTHUYECKOMY M3YyYEHHIO Mpodeccuil U TpyJa pa3inyHOro poja, YBaKEHUE K
TPyLy ¥ pe3yibTaTaM TpPYAOBOW NEATETHHOCTH, B TOM YHCIIE HAa OCHOBE NPUMEHECHHUS
MPEeIMETHBIX 3HAHWW 10 XHMHH, OCO3HAaHHBIA BBIOOP WHAMBUAYAJTbHOW TPACKTOPHU
MPOJIOJDKEHHsST 00pa30BaHUsl C YU4ETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOLIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, yCemHoN NpodecCHOHaIbHONU IesTebHOCTH
U Pa3BUTHA HEOOXOJWMBIX YMEHHIA, TOTOBHOCTh aJaTHPOBATHCSA B MPO(ECCHOHATHLHOU
cpene;

3) 7K0J0rM4ecKoro BOCIIHTAHMS:
9KOJIOTUYECKHU 11€J1€cO00pa3HOe OTHOUIEHHE K MPUPOJAE KaK HCTOYHMKY KH3HH Ha 3emile,
OCHOBE €€ CYILeCTBOBaHMs, IOHUMaHKE LIEHHOCTHU 3JI0pPOBOT0 M 0€30MacHOro oopasa >kK13HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (PM3MYECKOMY MU ICHXMUYECKOMY 3/10POBBIO,
OCO3HAHWE IIEHHOCTH COOJIIO/IEHNS TIpaBWJI OE30MAaCHOTO TMOBEIEHUS TNpu padoTe ¢
BELIECTBAMHU, a TAK)KE B CUTYALUSX, yTPOXKAIOIINX 3JOPOBbIO U )KU3HHU JIIOJEH;
CIOCOOHOCTH NPUMEHSATh 3HAHMSI, MOJIydaeMble IIPU U3y4EHUU XUMMH, JUIsSl peIlieHHs 3ajad,
CBSI3aHHBIX C OKPY)KAIOLIEH MPUPOJHON Cpelod, JUlsl MOBBIIIEHUS YPOBHS 3KOJOIMUYECKOH
KYJIBTYpBl, OCO3HaHHUS TIJIOOAJIBHOIO XapakTepa 35KOJIOIMYECKMX HpobieM M IyTed Hx
peleHust MOCPEJNCTBOM  METOJOB  XMMHH, SKOJOIMUYECKOI'O  MBILIUICHUS, YMEHUs
PYKOBO/ICTBOBATHCS UM B [TO3HABATEIBHOM, KOMMYHUKAaTUBHON U COLIMAIBHOM ITPAKTUKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeIMETHBIX pPE3YyJIbTAaTOB BBIICIAIOT 3HAYMMbIE JUIsI (POPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIIEHAay4YHblE TOHATHS (3aKOH, TEOpHs, NPHUHLMUI, THUNOTe3a, (akT,
cucremMa, IpoLecC, 3KCIEPUMEHT M JApPYroe.), KOTOPble HCIHOJb3YIOTCS B €CTECTBEHHO-
Hay4YHbIX Y4EOHBIX NpeAMeTax M IO3BOJSIOT HAa OCHOBE 3HAHMM M3 3THX HPEIMETOB
(dbopMupoOBaTh MpPEJCTABICHUE O LIEIOCTHON



HAay4yHOW KapTUHE MHpa, W YHHUBEpPCAIbHbIE Yy4YeOHBIC JEHCTBUS (IMO3HABATEIBHBIC,
KOMMYHUKATHBHBIE, PETYISTHBHBIC), KOTOpPBIE 00ecTIednBa0T (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIBHOMY IUIAHUPOBAHUIO U OCYLIECTBICHUIO Y4eOHONAEATEIbHOCTH.

I[lo3naBaTeibHbIE YHUBEpPCAJbHbIE Y4eOHble JAelCTBHSA

ba3oBble joruyeckue aeicTBus:
YMCHHA HCIIOJIb30BAaThb HpI/IéMLI JIOTUYCCKOI'0  MBIIUJICHHUA IIPU OCBOCHHUU 3HAHUH:
PaCKpBIBaATb CMBICIT XUMHWYCCKUX HOHITUU (BI:II[GJI?ITI) HUX XapaKTCPHBLIC IIPpHU3HAKU,
YCTaHaBJIMBATb B3aMMOCBA3bL C JPYruMu HOH?ITI/I?IMI/I), HUCIIOJIB30BAaTh IIOHATUA JIA
OOBsICHEHUS OTAENbHBIX (AKTOB U SBJICHHM, BBIOMPATh OCHOBAHUS M KPUTEPUH IS
Knaccmbmcam/m XUMHUYCCKUX BCHICCTB U XUMHUYCCKUX peaKuHﬁ, yCTaHaBJIWBATb MPUYUHHO-
CJICACTBCHHBIC CBA3U MCEKAY o0beKTaMH HN3YUCHUSA, CTPOUTH JIOTHYCCKHUE PaCCYKACHHUA
(I/IH)IYKTI/IBHI)IC, ACAYKTUBHEIC, 110 aHaJ'IOFI/II/I), JC€JIaTh BbIBOAbI U 3aKJIFOYUCHHS,
YMEHHME TNPUMEHATh B MpOLECCe MO3HAHUS MOHATHS (MpPEAMETHbIE M METallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCHOJIb3yeMblE B XUMHUHU, IIPEOOPa30BbIBATh HIMPOKO
MNPUMCHACMBIC B XHMHU MOJCIBHBIC TMPCACTABICHHUA — XUMHAYECKHHA 3HAK (CI/IMBOJ'I
JJIeMEeHTa), XuMudeckas (opMmysia U ypaBHEHHE XMMHUYECKOM pEaKIUH — IpHU pelieHun
yqe6HO'HO3HaBaTeHBHBIX 3aaad, C y‘IéTOM 9TUX MOACIIbHBIX Hpe)ICTaBJ'IeHI/II\/II BBISIBJISITH U
XapaKTepUu30BaTh CYIICCTBCHHBIC MPHU3HAKNU N3Yy4aCMBbIX 00BEKTOB — XUMHUYECKHIX BCIIIECCTB N
XUMHUYECCKUX peaKum‘/'I, BBISABJIATH 061].[1/[6 3aKOHOMCPHOCTH, ITPUINHHO-CJICACTBCHHBLIC CBA3U
HUITPOTHUBOPECUHNA B U3YHACMBIX IIPOLECCaX U ABJICHUAX.

Ba3oBble ucciienoBareibCKue AeiCTBUA:
YMEHHME HCIO0JIb30BaTh IOCTABJIEHHBIE BOIMPOCHI B KAauyeCTBE HHCTPYMEHTA IMO3HAHMS, a
TaK)K€ B KauecTBE OCHOBBI JUIsl (POPMHUPOBAHUS THIIOTE3bl IO MPOBEPKE MPABHILHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;
npuoOpeTeHne OmbiTa MO IUIAHUPOBAHUIO, OPTaHU3AlUU M MPOBEJIEHUIO0 YYEHUYECKUX
9KCIEPUMEHTOB, YMEHHE HAOMIOAATh 32 XOJJ0M MpoIiecca, CaMOCTOSATEIbHO MTPOTrHO3UPOBATh
ero pesynbTar, (GopMynupoBaTh OOOOLIEHUS M BBIBOJBI IO pe3ysbTaTaM MPOBEIEHHOTO
OTIbITA, UCCIIEI0BAHUS, COCTABIISITh OTUET O MPOJICIaHHOI padoTe.

Pabora ¢ undopmanueii:
yMEHHE BbIOMpaTh, aHATTU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIINIO Pa3IMYHBIX BUJOB U
dbopM TpenCTaBICHUS, TMOJIY4aeMYI0 U3 pa3HbIX HCTOYHUKOB (HAay4dHO-TIOMYJSpHAS
JuTepaTypa XMMHUYECKOTo COJAEp:KaHMs, CIpaBOYHbIE MocoOus, pecypcbl HMHTepHeTa),
KPUTHYECKH OLIEHUBATh IPOTUBOPEUHBYIO U HEAOCTOBEPHYIO HHPOPMAITHUIO;



yYMEHHUE TPUMEHSTh pa3IMYHbIC METOJBI U 3alPOCHl MPH MOUCKE U 0TOOpe MHPOpMALUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAUMBIX JIJISl BBITIOJHEHUS! YU4EOHBIX M TO3HABATEIIBHBIX
3a/1ady  OMPENENEHHOr0 THUIA, NPUOOpETeHHE OmNbiTa B O00JACTH  HUCIOJIH30BAHUS
MH()OPMAIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTUH, OBIAJACHHUE KYJIbTYpOH aKTHBHOTO
WCTIOJIb30BAHUS PA3JIMYHBIX OUCKOBBIX CHCTEM, CAMOCTOSITEIIEHO BHIOMPATh ONTUMAIBHYIO
¢dopmy mpencraBieHus MHGOPMAMK ¥ WIUTFOCTPHPOBATH peIIaeMble 33aJadil HECIOKHBIMHU
CXeMaMHu, ArarpaMMaMu, pyruMu Gpopmamu rpadyiku ¥ 1X KOMOUHAIIASMU;
YMEHHUE UCIOJb30BaTh W AHAIM3HPOBATH B TIpolecce y4eOHOW M HCCIEeN0BATEIbCKON
JEATeNbHOCTH HWH(OPMAIMIO O BIUSHUMA IPOMBIIUICHHOCTH, CEJIBCKOTO XO3SCTBa H
TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEeH IPUPOJIHOU CPEIbI.

KoMMyHUKaTHBHBIE YyHUBEpPCAIbHbIE YUeOHbIE el CTBUS:
YMEHHMsI 3a/aBaTh BONpOCHl (B XoJA€ Juaiora W (WJIM) JAUCKYCCHMM) IO CYHIECTBY
oOcyxmaemMoli TeMbl, (HOPMYITHPOBATH CBOM NPEIOKEHHUS OTHOCHUTEIFHO BBITIOJTHEHUS
MPEeJI0KEHHOM 3aa4H;
YMEHUS TIPECTABIATh MOJyYSHHBIE PE3yIbTaThl MO3HABATEILHON JAEATEIBHOCTH B YCTHBIX U
MUCHPMEHHBIX TEKCTax; JeNaTh MPE3CHTAIlMI0 pPEe3YJIbTAaTOB BBITIOJHEHUS XHMHUYECKOTO
JKCIIEpUMEHTA (JTa0OPATOPHOTO OTIBITA, JIAOOPATOPHON PabOTHI MO WCCIICIOBAHUIO CBOMCTB
BEIIIECTB, Y4€OHOTO MPOEKTA);
YMEHHUsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOHM ITO3HABATEIHHON W
WCCIIEIOBATENLCKOM ISATEIILHOCTH TIPH PEIICHUH BO3HUKAIOIINX Po0OJIeM Ha OCHOBE yuéTa
OoOLIMX MHTEPECOB M COTJIACOBaHMS MO3ULMNA (0OCyXIeHHsl, 0OOMEH MHEHHUSIMH, «MO3TOBbIE
HITYPMbI», KOOPAWHALIMS COBMECTHBIX ACWCTBMM, OMpENeIeHHE KPUTEPHEB IO OLIEHKE
KadecTBa BBHITIOJHEHHON pabOThI U IpyTrue).

PeryasiTuBHbIe YHHBepPcaJbHble y4eOHbIE 1eHCTBUSA:
YMEHHE CaMOCTOSTENIBHO OIpeNesaTh LEIN AeSTeNbHOCTH, IUIAHUPOBATh, OCYLIECTBIISTD,
KOHTPOJMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO AEATEIbHOCTb, BHIOMPATH
HauOosnee dDPexkTuBHBICE CMOCOOBI pelIeHus YYeOHBIX | TMO3HABATEIBHBIX  3ajad,
CaMOCTOSITEIBHO COCTaBIISITh WM KOPPEKTHUPOBATH MPENIOKEHHBII allTOPUTM JACUCTBUN MTPU
BBITIOJIHEHUH 33JaHUNA C y4ETOM MOJY4YEHHUsS] HOBBIX 3HAHMHA 00 H3ydyaeMbIX OOBEKTax —
BEIIECTBAX M PEAKIUSAX, OLIEHWBATH COOTBETCTBUE MOJYYEHHOIO pe3yibTaTa 3asBIICHHOM
LeMH, YMEHHE HCIOJb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, MpeiJiaraeMbleé B YCIOBHH
3aJaHUH.

HNPEIMETHBIE PE3YJIbTATBI
B cocraBe mnpenMeTHBIX pPE3yAbTATOB IO OCBOGHHUIO 00S3aTENbHOIO COJEpKaHUS,
YCTaHOBJICHHOTO JaHHOH (enepanbHOil paboueil mporpaMMoM, BBIACNSAIOT: OCBOCHHBIC
00y4aroMMUCS Hay4yHbI€ 3HAHUS, yMEHHUS U CTIOCOOBI



NeUCTBUM, crienuduueckue s NMpeAMETHON oOmactu «XHUMHUS», BHIBI JCATEIHHOCTH IO
MOJYYEHUI0 HOBOTO 3HAHUSA, €r0 MHTEpIpEeTaluu, NpeoOpa3oBaHUIO M MPUMEHEHHIO B
Pa3IMYHBIX YYEOHBIX U HOBBIX CUTYAIUSX.

K koniry oOyueHuss B 8 kjacce npeaMeTHBIC pe3ylbTaThl HA 0Aa30BOM YPOBHE JIOJDKHBI
oTpaxarb C(HOPMHUPOBAHHOCTh y OOYUAIONTUXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKHX MOHSATHH: aTOM, MOJIEKYJa, XUMUYECKUN
JJIEMEHT, TMPOCTOE BEIIECTBO, CIJIOKHOE BEIIECTBO, CMeCh (OAHOpPOJHAS U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHas W MOJIEKYJIsSIpHas Macca,
KOJIMYECTBO BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas [I0JII XUMHYECKOTO
JJIeMEHTa B COCJAMHEHUH, MOJIIPHBIH OO0BEM, OKCHJ, KHCJIOTAa, OCHOBAHME, COJIb,
AIEKTPOOTPHUIIATETHHOCTD, CTETICHh OKUCIICHUS, XUMUYECKask peakius, KiacCupUKaIus
peaKIuii: peakiy COSIMHEHUs, PEAKIINN PA3JIOKECHHS, PEAKIINK 3aMEIICHHS], PEaKIINH
o0MeHa, K30- U IHJAOTEPMHUYECKUE PEAKIINH, TETUIOBOM PEKT peakiuu, SApo aroma,
AJIEKTPOHHBIM CJIOW aTOMa, aTOMHas OpOWTalb, paguyCc aToma, XUMHUYECKas CBS3b,
MOJISIpHAsl ¥ HENOJIApHAsh KOBAJICHTHAsl CBsI3b, MOHHAsI CBsI3b, MOH, KAaTHOH, aHHOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (MPOIIEHTHAS KOHIIEHTpAIlUs) B PacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX TOHSATHH W TPUMEHSATH ITH
TIOHSTHUS MPY OTIMCAHUH BEIIECTB U X MPEBPAILICHHUI;

WCIIONb30BaTh XWMHUYECKYI0O CHMBOJIMKY JJIsi COCTaBlIeHHS (QOpMyJ BEIIECTB U
YPAaBHEHUN XUMHUYECKHUX PEAKLINN;

OTIPeNeNsATh BaJEHTHOCTh AaTOMOB DJJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTETCHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEAMHEHUSX, MPUHAAJICKHOCTh BEIIECTB K
OTpeNeNéHHOMY KJaccy COEQUHEHH 1o dopmynaMm, BHUA XUMHYECKOW CBS3H
(KoBajieHTHasl U MIOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpsiBaTh cMbica I[lepuoanueckoro 3akona JI. M. MenaeneeBa: IeMOHCTPUPOBATH
IMOHMMAHHUE TEPHOJUYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHX JJIEMEHTOB OT MX
nonoxenus B Ilepmoandeckoil cucTeMe, 3aKOHOB COXPAaHEHHsS MacChl BEILECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUYE€HHS, 3aKOHa ABOTaIpo;
ONMHCBIBAaTh U XapakTepus3oBaTh Tabnauunyio Qopmy Ilepuoanueckoil cucremsl
XMUMHYECKUX DJIEMEHTOB: pa3inuaTh NOHATUS «TJIaBHas moArpynna (A-rpymnma)» u
«moboynass mnoxarpymnmna (b-rpymma)», manble W OOJIBLIIME MEPHOIbI, COOTHOCHTH
o0o3HavyeHusl, KOTOpbsle uMeroTcsi B Tabnuue «llepuonnyeckas cucreMa XUMHUYECKHX
anemeHToB . 1. MeHnieneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB



XUMHUYECKUX OJJIEMEHTOB (COCTaB M 3apsij sjapa, oOIlee YHCIO DIIEKTPOHOB U
pacrpeieNieHue UX 1Mo 3JIEKTPOHHBIM CJIOSIM);

KJIACCU(UITUPOBATh XUMHUYECKHUE JICMEHTHI, HCOPraHUYECKHIE BEIIECTBA, XUMUYICCKHE
peakuuu (MO YUCIY M COCTaBY YYAaCTBYIOUIUMX B PEAKIMHU BEIIECTB, MO TEIJIOBOMY
sbdexry);

XapaKTepu30BaTh (OMHUCHIBATh) OONIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB,  TOATBEPXKJas  OINHUCAHWE TMpPUMEpaMU  MOJICKYJSPHBIX  ypaBHEHHI
COOTBETCTBYIOIIUX XUMUYCCKIX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT MX KAa4ECTBEHHOT'O COCTaBa,
BO3MOYHOCTH MIPOTCKAHUS XUMHUUYECKUX MMPEBPAIICHUIN B PA3IMUHBIX YCIOBHSIX;
BBIYUCIISATH OTHOCUTEIHHYIO MOJIEKYISIPHYIO U MOJIIPHYIO MAacCCBIBEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO JIEMEHTa 10 (PopMysie COeTMHEHHSI, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKOU PEaKIINH;

MIPUMEHSTh OCHOBHBIE OTEpAIlMU MBICIIUTEIILHON JEATENHbHOCTH — aHalM3 U CHUHTE3,
cpaBHeHHUE, 0000IIeHNEe, CHCTEMAaTHU3aINI0, KIACCU(UKAIINIO, BBISBICHUE MPUYUHHO-
-CIIE€ICTBEHHBIX CBS3EH — JJISI M3YYEHUS CBOWCTB BEHIECTB U XMMHYECKHX PEAKIIHM,
€CTECTBCHHO-HAyYHbIE  METOJBl  TO3HAaHWA —  HAONMIOJEeHHWe,  W3MEpPEHHE,
MOJENTUPOBAHNE, IKCTIEPUMEHT (peanbHbII U MBICIIEHHBIH);

ClIeloBaTh TMpaBWJIaM TIOJIb30BAHUS XHUMHUYECKOW TOCyAOM u  1abopaTOpHBIM
000opyIOoBaHHEM, a TaKXKe MpaBUIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH 110 BBITOJIHEHUIO JTa00PATOPHBIX XUMHYECKUX OIBITOB IO ITOJTYUYCHHUIO
U CcOOMpaHHWIO ra3000pa3HBIX BEIIECTB (BOMOPOJAa M KHUCIOPOJAa), MPHUTOTOBJICHHUIO
pacTBOPOB C OMpPEACIEHHON MAacCOBOM J0JIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U TIPOBOJUTH XUMHUYECKUE SKCIEPUMEHTHI M0 PAaclO3HaBaHUIO PACTBOPOB IIENOYEH U
KHCJIOT C TIOMOIIBIO HHAUKATOPOB (JTaKMycC, GeHOI(PTAIICUH, METHIIOPAHK U IPYTHE).

K xonmy oOy4yeHuss B 9 Kjacce NMpeaMETHBIE Pe3yiabTaTbl HAa 0a30BOM YpPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATHUNA: XMUMHYECKUN 3JIEMEHT, aToM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BaJICHTHOCTD,
ANIEKTPOOTPHUIIATENILHOCTh, CTENEHb OKUCJICHHS, XUMHUYEcKas peakius, XUMHuYecKas
CBsI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEDJIEKTPOJIUTHI, AJEKTPOJIMTUYECKass JUCCOLMAIUs, pPEaKIUd HOHHOTO OOMeHa,
KaTajan3aTop, XMMUYECKOE paBHOBEcCHE, OOpaTUMbIE U
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HeoOpaTHMbIE PEAKINH, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKUCIUTEIb,
BOCCTAaHOBHUTEJb, OKHCIEHHE ¥  BOCCTAHOBJICHUE, AJUIOTPONHS, aM(pOTEPHOCTD,
XUMUYECKasi CBS3b (KOBAJICHTHAs, HMOHHAs, METAJUIMYECKasi), KpUCTaJUITMYecKas
peméTka, KOppo3usi METaIOB, CIUIaBbl, CKOPOCTh XMMHUUYECKOW PEaKIMH, MPEeIeTbHO
nonyctuMmas konrentpauus [1/IK Bemectsa;

WJUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHUX TMOHSATUH W MPUMEHSTH ITH
TIOHSATHUS MPY OTIMCAHUU BEIIECTB U X MIPEBPAILICHUI;

WCIIOJb30BaTh XMMHUUYECKYI0O CHMBOJIMKY JJIsi COCTaBJieHHs (OpMyN BEIIECTB U
YPAaBHEHUN XUMHYECKUX PEAKIIN;

ONpENENsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMUYECKUX JJIEMEHTOB B
COCIMHEHUSX PA3JTMYHOTO COCTaBa, NMPHUHAIICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIaccy coeuHeHu# 1o (opmysnam, BUJ XMMHUYECKOW CBS3M (KOBaJEHTHAs, MOHHAs,
METAJUTMYECKasi) B HEOPraHWYECKUX COCTUHEHUSX, 3apsA]l HMOHAa [0 XUMUYECKOU
dbopmyse, xapakTep Cpellbl B BOJHBIX PACTBOpPaX HEOPraHUYECKUX COCAMHEHUU, THI
KPUCTAJUTMYECKOM PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbica [lepuoaunueckoro 3akona JI. 1. MeHneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMaHHWE: OMHUCHIBATh M XapaKTepu3oBaTh TaOnmuunyio dopmy llepuonnyueckoi
CHUCTEMBl XHUMHUYECKHUX DJJIEMEHTOB: pa3linyaTh TOHATUS «rJaBHas mnoxarpynmna (A-
rpynmna)» u «mnobouyHas noxarpynna (b-rpynma)», manbie U Oojblive MEPHOIbI,
COOTHOCHUTHOOO3HAYEHUSI, KOTOPHIE UMEIOTCS B TIEPHOINYECKON TaOIHIlEe, CYUCTIOBBIMU
XapaKTEPUCTHKAMU CTPOEHHUSI aTOMOB XHMHYECKHX AJIEMEHTOB (COCTaB M 3apsj sapa,
00111ee YMCiI0 JEKTPOHOB U paclpeieiieHue WX 10 AJICKTPOHHBIM CJIOSM), OOBSICHATH
oOue 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB 3JIEMEHTOB W HX COCAUHEHUN B
npeienax MajibIX MEPUOIOB U TVIaBHBIX MOJATPYIII ¢ Y4ETOM CTPOEHHUS UX aTOMOB;
KJIaCCU(PUIMPOBATH XUMHYECKHUE AJIEMEHTbI, HEOPraHMUeCKHUe BEIEeCTBA, XMMHUECKHE
peakuuu (MO YMCIy M COCTaBY YYacTBYIOUIMX B pEaKLUHU BEUIECTB, MO TEIJIOBOMY
a¢hdexTy, Mo U3MEHEHHUIO CTETICHEH OKMCIICHUSI XMMHYECKHUX DJIEMEHTOR);
XapakTepu30BaTh (OMUCHIBaTh) oO0mMe U crenupuyeckrue XUMUYECKHUE CBOICTBA
MPOCTBIX U CJIOKHBIX BEUIECTB, MOJATBEPKIasi OMUCAHUE IPUMEpPaMH MOJIEKYJIIPHBIX U
WOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU;

COCTaBIISATh YPABHEHUS AJIEKTPOJIUTUYECKOM NUCCOIMALUU KHUCIIOT, EI0Ye U cojei,
TMIOJIHBIE ¥ COKpAIIEHHbIE YPaBHEHHS PEaKIMii HOHHOTO
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oOMeHa, YpaBHEHHUs PEaKIHid, TIOJTBEPKIAIONINX CYIIECTBOBAHUE TCHETUYECKOU CBS3U
MEX/Ty BEIIeCTBAMHU PA3IMYHBIX KJIACCOB;

pacKpbiBaTh CYHNIHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUI TMOCPEACTBOM
COCTaBIICHUS JIEKTPOHHOTO OallaHCa 3TUX PEaKIUi;

MIPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBUCHUMOCTH OT HMX CTPOCHHUS, BO3MOXHOCTH
MPOTEKAHMS XUMHYCCKHUX TPEBPAIICHUN B Pa3TUYHBIX YCIOBUSIX;

BBIYHCIISATE OTHOCUTEIIBHYIO MOJICKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOTO JJIEMEHTa 10 (OpMYJie COCIMHEHHsS, MAaCCOBYIO JOJIO BEIIEeCTBA B
pacTBope, MPOBOIUTH PACUYETHI TI0 YPABHEHUIO XUMUYECKOU PEAKIUY;

coOnroaTh TpaBWIa TIOJB30BAaHUS XUMHUYECKOW TIOCYyIOoM W 1ab0opaTopHBIM
o0Opy/lOBaHHWEM, a TaKXKe TpaBWia OOpalleHHWs C BEHIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH TI0 BBITTOJTHEHUIO JTaO00PAaTOPHBIX XUMHUYECKUX OIMBITOB IO MOJYUYECHHUIO U
COOMpPaHUIOra3000pa3HbBIX BEIIECTB (AMMHAKa W YIJIEKHCIIOTO Ta3a);

MIPOBOJIMTH PEAKIIUH, TOJITBEPIKIAIONINE KAUYSCTBEHHBIM COCTaB PA3JIMYHBIX BEIICCTB:
pacro3HaBaTh ONBITHBIM IYyTEM XJIOPUA-, OpoMun-, woaAuna-, kapOoHat-, docdart-,
CWIHMKAT-, Cyib(ar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHUS ¥ HWOHBI HM3yYCHHBIX
METaJIOB, MPUCYTCTBYIOIIHNE B BOJIHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB;
MIPUMEHSTh OCHOBHBIC OIEpAIlMM MBICIIUTEIBHON JEATeIPHOCTH — aHAJM3 M CHHTE3,
CpaBHEHHE, 0000IIeHUE, CHCTEMATH3AIINIO, BBISBIICHHE IPUIMHHO-CIICJICTBCHHBIX CBSI3EH
— JUIA W3y4YCHHS] CBOWCTB BEIISCTB M XMMHYECKUX PEAKIHHA, €CTeCTBEHHO-HAyJHBIC
METOJBI TIO3HAaHHWS — HaONIOJICHUEe, W3MEpPCHHe, MOJCIUPOBAHUE, JKCICPUMEHT
(peanbHBIN U MBICIICHHBIN ).

KJIACC
(2 4 B HEmemt0, Bcero 68 u)

COJEP)KAHUE YYEBHOI'O IIPEJIMETA

OO0yueHre XUMHH PeaTu3yeTCs 1O CIASAYIOIINM pa3iesiam:
HavajbHble NOHATHS U 3aKOHBI XuMuu (20 4)

Tena wm BemectBa. CBoiicTBa BemiecTB. Pojib XMMHM B KU3HHM COBPEMEHHOTO
obmectBa. OTHOIIEHHE OOIIECTBA K XUMUHU: XeMOPHIHSI U XeMO(oOusl.

Mertoap! nzyduenus xumuu. Habmonenne. Dxcnepument. MoenupoBanue. Moenu
MaTepHuaibHbIC, 3HAKOBBIEC M CUMBOJIbHBIE.

I'aze1. XKuakoctu. TBepable BelecTBa. B3anmmHble mepexoabl MEXIY arperaTHbIMH
COCTOSTHUSIMU: BO3TOHKA, JeCyOnuMaIus, KOHJICHCAIUs, UCIIapeHne, KPUCTaIn3alus,
IUIaBJICHHE.

®dusnveckue sBieHUS. YHCThIC BEIIeCTBa M CMECH. | OMOTCHHBIC U T'€TEPOTCHHBIC
cmecu. Cmecu razooOpasHble, XKuAKHE M TBepabie. CHocoObl pasleieHus CMeceu:
MeperoHKa, OTCTauBaHue, (PUIBTPOBAHUE, KPUCTAILIU3AIMSA. XpoMaTorpadus.
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XUMHUYECKUE BJIEMEHThl. ATOMBI U MOJEKYJbl. [IpocThie M CIIOXKHBIE BelleCTBa.
Amnorponusi. OCHOBHBIE TIOJIOKEHHS aTOMHO-MOJICKYJSIpHOTO  yueHusi. oHbL
BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISPHOTO CTPOCHUSI.

3Haku (cumBOJIbl) xumMudeckux anemeHToB. [IXD J.W. MenneneeBa. [lepuoast u
rpymmbl. [aBHas u mo6oyHas moArpymmbl. OTHOCHTEbHAS aTOMHAs Macca.

Xumunaeckue Gopmyibl. MHIEKCH 1 K03 unmenTsr. OTHOCHTETbHAS MOJISKYIIIPHAS
Macca. MaccoBasi 071 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU.

BanentHocts. CtpykrypHbie Gopmynbl. [locTosiHHAS W NepeMEHHAsT BAJICHTHOCTD.
3aKOH MOCTOSIHCTBA COCTABA BEILIECTB.

Xumudeckue peakiuu. PeareHThl ¥ mpoAyKThl peakuuu. [IpU3HAKU XUMUYECKUX
peakuuii. VYcinoBus HUX HpoTekaHus. Peakuumum ropeHus. OK30TEpMUYECKHE U
SHIO0TEPMHUUECKHUE PEAKITUH.

3aKOH COXpaHEHHS MACChl BEIECTB. XUMHUECKUE YPAaBHECHHUS.

Knaccudukaiys XuMUuecKuX peakinii Mo COCTaBY M YUCITY PeareHTOB U MPOIYKTOB.
Tunel XUMUYECKUX peakiuii. Peakiinu coemMHEeHUs, pa3oKeHus, 3aMeIIeHUs 1 0OMeHa.
KaranusaTops! u katanus.

IIpakTnuyeckue padorTsbi:

[IpaBuna TexHWKKM OE30MACHOCTH W HEKOTOpPhIE BHUIBI PAa0dOT B XUMHUYECKOU
naboparopun (KaOMHETE XUMHH).

AHaJIN3 MOYBBI.

BaxuHeiilmnue npeAcTaBUTE/JM HeOpPraHuveckKux BemecTB. KoJunvecTBeHHbIE
orHomenust B xumuu (18 u)

CocraB Bo3nyxa. O0bemMHas 70JIT KOMIIOHEHTA.

Kucnopon. O3on. Ilonmyuenue kucimopoaa. Codupanue u pacrio3HaBaHUE KUCIOPO/a.
Xumuueckue cBoiictBa kucimopoa. [Ilpumenenue kuciaopoaa. Kpyropopot kuciopoaa B
MIPUPOJIE.

Oxkcunpl. Ha3zBanwusi, cocraBiienne Gopmyn 1o Ha3BaHUsM. [IpencTaBuTeNnn OKCHIIOB:
BO/JIa, YIJIEKUCIIBIN T'a3, HETalleHasl U3BECTb.

Boaopon B npupoge. ®usnyeckre 1 XUMUYECKHE CBOKMCTBA BOIOPO/IA, €0 MOJIyYCHUE
U IPUMEHEHHUE.

Kucnotsl, ux cocraB u kinaccudukanus. Munukaropsl. Tabnuma pacTBOPUMOCTH.
CepHas U cossiHast KUCIOTHI, UX CBOWCTBA U IPUMEHEHHE.

Coun, ux coctaB U Ha3zBaHuA. PacTBopumocTh coseil B Boje. [IpeacraBurenu cosnei:
XJIOpU HaTpus, KapOoHat HaTpus, Gocdar KaIbius.

[Toctrosinnas ABoraapo. KonudectBo BemectBa. Mouib. MossipHast Mmacca. Pacuetsl ¢
WCIIOJIb30BAHUEM TOHATUN «KOJIMYECTBO BEIIECTBA», «MOJIAPHAs Macca», «IOCTOSIHHAs
ABoTraapo».

3akoH ABorajipo. MosipHblii 00beM ra3000pa3HbIX BELIECTB.

I'unpocdepa. Kpyrosopot Boasl B mpupojae. Puzndeckrue U XUMHUYECKHUE CBOWMCTBA
BO/IbI: B3aUMOJECHCTBUE C OKCUAAMM.

OcHoBaHus, ux cocrtaB. PacTBopuMOCTb OCHOBaHUW B Bojae. HWHaukaropsl B
uienouHoi cpene. [lpeacraBurenu menoyei: ruApOKCUIbl HATPUS, KaTUs U KaJlbIHUs.

PactBopuMocTs 1 pacTBOpeHHOE BeuiecTBO. PacTBopbl. PacTtBopenue. ['mapartsl.
MaccoBas 10511 paCTBOPEHHOTO BeleCTBA. Pacyersl, CBs3aHHBIE C HMCIOJb30BaHHEM
MOHATHUS «MACCOBasl 10JIs1 PACTBOPEHHOTO BEILIECTBAY.

IIpakTnyeckne padboTsbI:

[Tonyuenue, coOupanue u pacro3HaBaHUE KUCIOPOa.

[Tomyuenue, cobupanue 1 pacmo3HaBaHHUE BOJIOPOIA.

[IpuroroBnenue pacTBopa ¢ 3aJaHHOM MAacCOBOM J10JI€ paCTBOPEHHOTO BEILIECTBA.
OcHOBHbBIE KJIACCHI Heopranuvecknx coenuHenuii (10 1)

O6o0mmenue cBefeHu 00 OKcHIaX, WX Kilaccu(UKAIUU, Ha3BaHUSIX M CBOMCTBAX.
CriocoObI MOTyueHus: OKCHJIOB.
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OcHoBanmsi, WX KiIaccupuKanus, Ha3BaHUS U CBOWCTBA. B3ammopeiicTBue ¢
KHCIIOTAMM, KHUCJIOTHBIMM OKCHJAaMU M COJIAMU. PasnoxkeHue HepacTBOPUMBIX
ocHoBaHui. CriocoObI OTY4EHUs] OCHOBAHUH.

Kucnotsl, ux xnaccudpukanus u HazBaHus. OOIIMEe XMMHYECKHE CBOWCTBA KHCIOT.
B3aumoneiictBue KHUCIOT C METAUIAMU. OJIEKTPOXUMHUYECKMM pAJ  HanpsLKEHUN
MeTa/uI0B. B3aumMoaencTBue KUCIOT ¢ OKCUAAMHU METaJUIOB. B3auMoIelcTBUE KUCIIOT €
OCHOBAaHUSIMU — peakuus HeWTpanuzauuu. B3aumoneicTBue KHUCIOT C COJISIMH.
[Tomy4yenne 6eCKUCIOPOIHBIX H KUCIOPOICOACPIKAITUX KUCIIOT.

Comm, ux xnaccudukanys W CBOWCTBa. B3amMmojelicTBHe coyield ¢ MeTaUilaMH,
OCOOCHHOCTH ITHX peakiuid. BzanMoaelicTBHE COJICH C COISIMH.

I'enernueckue psiipl MeTajlia U HeMeTailia. ['eHeTnueckas CBsI3b MEXKIY KilaccaMu
HEOPraHMYECKUX BEILECTB.

IIpakTnuyeckune padorTsi:

Pemenue sxcneprMeHTanbHbIX 3a7a4 110 TeMe «OCHOBHBIE KJIaCChl HEOPraHUYECKUX
COCTMHEHU .

Ilepuonnueckuii 3aK0OH M NMepHoOaAMYECKasA cUCTeMa XMMHYecKHX dJjemeHToB JI.H.
MenjeneeBa. CtpoeHue aroma. (8 )

EctecTBenHble ceMelcTBa XUMUYECKUX 3JIEMEHTOB: €JI0YHbIE U IIE€JI0YHO3EMENIbHbIE
METaJlJIbl, TaJloT€Hbl, WHEPTHBIE Tra3bl. AMQOTEpHOCTh. AMQOTEpHbIE OKCHIBI H
ruapokcuabl. KoMruiekcHelie comnm.

[Tepnoanueckuit 3akoH u IICXO.

ATOMBI KaK opma CyIIecCTBOBaHHSI XUMHUUYECKOTO dieMeHTa. OCHOBHbBIE CBEJICHUS O
ctpoeHun aromoB. OnbIThl Pezepdopaa. [Inanerapuast Moienb cTpoeHuUs aToma.

CocTaB aTOMHBIX SII€p: TPOTOHBI, HEUTPOHBI. OTHOCUTENIbHAS ATOMHAs Macca.

Muxkpomup. OnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX YPOBHEM aTOMOB XMMHUYECKHX
anemeHTOB 1 — 20. [ToHATHE O 3aBEPIICHHOM 3JIEKTPOHHOM ypoBHE. M30TOTIBI.

XapakTepucTUKa 3JIEMEHTA-METAJlJIa U 3JE€MEHTa-HEMETaula MO0 HMX IOJIOXKEHUIO B
[ICXD.

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE peakuuu (10 )

WNonnas xumuyeckas cBsizb. MloHbI, 00pa30BaHHbIEC aTOMaMU METAJJIOB U HEMETAJIIOB.
Cxembl 00pa3oBaHusi HOHHOM CBSI3U. VIOHHBIE KPUCTAJUIMYECKUE PELIETKH.

KoBanenTtHas xumudeckas cBsi3b. DIEKTPOHHBIE U CTPYKTypHBIE popMyibl. [TonsaTue
o BajeHTHocTU. KoBasieHTHass HemojsipHas cBs3b. Cxembl oOpasoBanus KHC.
MonekynspHble U aTOMHbIE KPUCTAINIMYECKNE PELIETKU, U CBOKWCTBA BEUIECTB C ITUM
TUIIOM PELIETOK.

DneTpooTpULaTENbHOCTh. P anekTpooTpuniarensHocTd. KoBasieHTHas mnoJsisipHas
cBs13b. [Junons. Cxembl oOpazoBanus KIIC.

Meramnueckass XMMUYECKasl CBSI3b M METAJIMYECKass KpUCTaJUIMYecKas pellieTka.
CBoiiCTBa BEIIECTB C 3TUM TUIIOM PELIETOK.

Crenenb okuciieHus. CpaBHEHHME CTENIEHHM OKHUCIEHMS W BajleHTHOCTH. IIpaBuia
pacuera CTEeTeHU OKUCIICHUS 10 (GopMyaaM XUMHUYECKUX COCAMHEHUN.

OKHCANTENBHO-BOCCTAHOBUTENBHBIE peakuuu. OnpenencHue CTENeHEe OKUCIEHHUS
IUIsL 2JIEMEHTOB, 00pa3yoLINX BEIeCTBa Pa3HbIX KiaccoB. Peakiinu HOHHOro oOMeHa U
OBP. Oxucnurens ¥ BOCCTaHOBUTEND, OKHCIEHHE M BoccTaHOBIEeHHE. CocTaBiieHHE
ypaBHeHuid OBP MeTo10M 351ekTpoHHOrO GanaHca.

PesepBHoe Bpemsi (2 1)
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TEMATHUYECKOE IINTAHUPOBAHME 8 KJIACCA 11O ITPEIMETY

Konrtpossnsie | IIpaktuy

Tembl Kour yac
paboThI paboThI

HavanpHbeie TOHATHA 1 3aKOHBI XUMUU 20 1 2

Baxueiimme npeacraBuTenu
HEOpraHnuyeckux semects. KosmyecTBeHHbIE 18 1 3
OTHOILIEHHUS B XUMUU

OcHOBHBIE KJIaCChl HEOPTaHUYECKUX 10 1 1
COCIMHEHU I
[Iepnoanuecknii 3aK0H U IEPHOAUIECKAs 8

CcUCTeMa XUMUYECKUX 351ieMeHTOB J[. 1.
MenneneeBa. CTpoeHue aroma.

XuMuyeckas CBS3b. OKUCITUTEHLHO- 10 1
BOCCTAHOBUTEJIbHBIE PEAKIIHH
Pezepn
2
Hroro 68 4 6

KJIACC
(2 4 B HEmemMtO, Bcero 68 u)

IToBTOpeHUE U 00001IeHNe cBeennii Mo Kypcey 8 kiacca (5 4.)
bunapusie coenunenus. Okcuabl coseoOpasyrole u HecojeoOpas3yrolue.

I'mapokcuapl: OCHOBaHHMS, aM(POTEPHBIE THAPOKCHIBI, KUCIOPOICOACPKAIINE KHCIOTHI.
Cpennue, KUCIbIe, OCHOBHBIC U KOMIUIEKCHBIE COJIH.

OO0o0mmenne cBeeHUH 0 XUMHYECKUX peakuusax. Kimaccupukanms XuMUIECKUX
peaKLuii Mo pa3IMYHBIM MTPU3HAKAM: COCTaBY M YUCIY PEarnpyromux U 00pa3yomuxcs
BEIIECTB, TeIIOBOMY J3(dekTy, o0paTUMOCTH, W3MEHEHHIO CTENCHEH OKHCICHUS
ANIEMEHTOB, OOpa3yIOUIMX peardpylollue BEIIeCTBa, arperaTHOMy COCTOSIHHIO
pearupyromux BemecTs, UCIIOJIb30BAHUI0 KaTaIn3aTopa.

[ToHsATHE O CKOPOCTH XMMHUYECKOW peakuuu. DaKTopsl, BAUSIONINE HA CKOPOCTh
XMUMUYECKUX pEaKUMi: TMpHUpoJia pearupyroliux BeleCTB, HX KOHIEHTpalus,
TeMmIepaTypa, IIollajb CONPUKOCHOBEHUS, HallM4ue KaTanuzaTopa. Karamus.

XuMuYecKHe peakinu B pacTBopax 3jiekrpouros (10 u1.)

[lonsitTue 00  2MEKTPOJIUTUYECKONM  AUCCOLMAIMU.  DJEKTPOJIMUTBI U
HERJIEKTPOJIUTHL. MeXaHU3M AUCCOLMAIMM AIEKTPOJUTOB C Pa3IMYHBIM XapaKTepoOM
cBsi3u. CTeneHb AMEeKTPOIUTHYECKOH tuccoruanyi. CHUIIbHbIE U ClTa0ble JJIEKTPOIMTHI.

OCHOBHBIE ~ TOJIOKEHHMS  TEOPHUHM  IEKTPOJIUTUYECKOH  JMCCOLMAIIMH.
Knaccugukamust HOHOB 1 UX cBoiicTBa. KHCIOTHI, OCHOBaHHUS U COJIM KaK 3JIEKTPOJIMTHL.
Wx xnaccupukanys 1 AUCCOLUAIINS.



OOme XUMHYECKHE CBOMCTBAa KHCJIOT: W3MEHEHHE OKPACKH HHIUKATOPOB,
B3aUMOJICICTBAE C MeETaUIaMH, OKCHUJIAMU U TMAPOKCHIAMH METAJUIOB U COJISIMHU.
MonexynsipHble U MOHHBIE (TIOJTHBIE U COKPAIIEHHBIC) YPABHEHUS peakinil. XUMUUECKH
CMBICJI ~ COKPAIEHHBIX YPABHEHUW. YCIOBUSA IPOTEKAaHUA PpEaAKUUM  MEXIy
JJIEKTPOJIUTAMHU 10 KOHIA. PsAJT aKTHBHOCTH METAJLIOB.

OOmue XHMHUYECKHE CBOMCTBA IIEJIOYCH: B3aUMOACHCTBHE C KHUCIOTAMH,
OKCHJAMHU HEMETAJUIOB, coyisiMM. OOlIMe XMMHUYECKHE CBOWCTBA HEPACTBOPUMBIX
OCHOBAHMUI: B3aMMOJICHCTBHUE C KMUCIIOTAaMH, Pa3JI0KEHUE [IPU HAIrPEBaHUU.

OO6mue XMMUYECKHEe CBOMCTBA CPEIHUX COJICH: B3aMMOJIEHCTBHE C KUCIOTaMH,
IIeI049aMu, COJIIMHU U MeTautaMH. B3auMoIeiiCTBIE KMCIIBIX COJICH CO IMeI0YaMu.

I'uaponu3 kak OOMEHHOE B3aMMOJIEHCTBHE coJied ¢ BoJoM. ['maposms conwm
CUJIBHOTO OCHOBAHHMS U CJIa00¥ KUCIOTHI. [ uiponu3 coyu c1aboro OCHOBAHMS U CHITBHOM
KUCIOTHL. Bomopoansrii moka3zarens (pH).

CBoiicTBa KHCJIOT, OCHOBaHUW, OKCHUJIOB M COJIeH B CBETE€ TEOPHUHU
ANIEKTPOJIUTUYECKOW  JUCCOIMAlMA W TPEACTABICHHHM 00  OKUCIUTEIHHO-
BOCCTaHOBUTEILHBIX PEAKITHSIX.

IIpakTnuyeckue padboTsbi:

Pemenne  sKkcnmepuMEHTANBHBIX 337ad 1O  TeMe  «ODJIEKTPOJUTHYECCKAs
JTUCCOTTHAITHS»

Hemetamibl U ux coequnenus (25 4.)

CtpoeHune aToMOB HEMETAJIOB M X MOJIOKEHUE B IEPUOJUYECKON cucTeMe. Psp
ANEKTPOOTPULATENBHOCTH. Kpucrammueckue pemeéTkn HEMETauloB — IPOCThIX
BemectB. Dusuueckme cBoiictBa HeMmerauioB. OOmme XWMMHYECKHE CBOICTBa
HEMETAJJIOB: OKUCIIUTENIbHBIE U BOCCTAHOBUTEIIBHBIE.

l'asorensl, cTpoeHne uX aTOMOB M MOJIeKYyld. DPU3NMYECKME U XUMHUYECKHE
CBOMCTBA rajlOr€HOB. 3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB IaJIOT€HOB B 3aBUCUMOCTH
OT UX MOJIO)KEHUS B IEPUOANUECKOI cucTteme. HaxoxkieHne rajoreHoB B IpUpoIe U UX
noxy4yeHue. buosornueckoe 3HaU€HUE U TPUMEHEHUE TAIOT€HOB.

["ajioreHOBOIOPOIBI U COOTBETCTBYIOLIME UM KHUCIOTHI: IIJIABUKOBAsi, COJISAHAs,
OpoMOBOJIOpO/IHAsl, HOJOBojOpoAHas. [amorenuapl. KadecTBeHHblE peakuuu Ha
rajioreHu-uoHsl. lIpuMeHenne coelMHeHNi rajJoreHoB.

OO6mas xapakrepuctuka saemMeHTOB VIA-rpynmbel. Cepa B mpupoae u eé
MoJiyueHue. AJNIOTPOnHbIe MOAU(UKAIIMHN CEPHI U UX CBOMCTBA. XMMHUYECKHUE CBONCTBA
cepbl U €€ IPUMEHEHHE.

CepoBosiopoa: cTpoeHHE MOJIEKYINbI, (U3UYECKHEe W XHUMHYECKHE CBOMCTBA,
nonyueHue u 3HaueHue. CepoBojoponHas kucnora. CyabGuabl U HX 3HAYCHHE.
JIroMHHOBOPBHI.

Oxcun cepoi(1V), ceprucras kucinota, cyab¢utsl. KadecTBeHHast peakius Ha
CyNb(UT-NOH.

Okxcup cepoi(VI), cepHas kucnorta, cyabhatsl. Kpuctamioruaparsi.

CepHast KHUCTIOTa KaK CUIBHBIA 37eKTpoiuT. CBoiicTBa paz0aBiIeHHON CepHOMN
KHCIIOTBl KaK THUIOWUYHOW KHUCJIOTBHI: B3aUMOJECUCTBHE C METallaMH, OCHOBHBIMHU
1 ampOTEepHBIMU OKCHJIaMHU, OCHOBAHUSIMH U aM(OTEPHBIMU THUAPOKCUAAMHU, COJSMHU.
KauecTBenHas peakius Ha cynb(ar-uoH.
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OO0mast XxapakTepucTUKa 3JIeMEHTOB VA-TpymIbl. A30T, CTPOSHHE €ro aroma
u MosieKynbl. dusnyeckre M XMMHUYECKHE CBOMCTBAa M NpPUMEHEHHE a30Ta. A30T
B IIPUPOJIC U €ro OUOJIOTHYECKask POJIb.

AMMHaK, CTpOCHHME MOJEKYJIbl W (HU3UYECKHEe CBOWCTBA. AMMHMayHas BOJa,
HaIIaThIPHBIN CIIUPT, FTUAPAT aMMUaka. JJOHOpHO-aKIENTOPHBIN MEXaHU3M 00pa30BaHUS
CBSI3M B KaTHOHE aMMOHUs. BoccTtaHoBuTenbHbIE cBOMcTBa amMmmuaka. Coial aMMOHUS U
ux npuMmeHenue. KauecrBeHHas peakiiis Ha KAaTUOH aMMOHUSI.

Oxkcuapl a3oTa: HecoJeoOpa3yrollue W KHUCIOTHBIE. A3O0THCTas KHUCIOTa H
HUTPUTBL. A30THas KACIIOTA, €€ MOoJydeHue U ceorcTea. Hurparsl.

®dochop, crpoenne aroma u amwtorponus. Dochuasl. Dochun. Oxcupg
docdhopa(V) u bochopnas (oprodochopnas) kuciaora. Docdatsl.

OOmiass xapakTepucTuka 3jeMeHTOB I[VA-rpynmbl: O0COOEHHOCTH CTPOEHUS
aTOMOB, MPOCTHIX BEUIECTB U COETUHEHUI B 3aBUCUMOCTH OT IOJIOKEHHUS AJIEMEHTOB B
MEPUOANYECKON CcHCTeMe. YTepoa. AIIOTpOInHbIe Moaudukanuu: amMas, rpadwur.
AMOpGHBIN  yraepoa: caxka, aKTUBUPOBAHHBIM yroyib. AacopOmusi. XUMHUYECKHE
cBoiicTBa yriepoaa. Kokcoxummuueckoe mponu3BoOJICTBO U ero npoaykius. KapOumapl.

Oxkcun yrinepona(Il): crpoenwe MoJeKynbl, MOJydeHHWE W CBOMCTBA. OKCHJ
yrinepoaa(IV): ctpoenne mMoJieKyibl, IOJydeHHE W CBOMCTBA. YrosibHas kuciota. Conn
YTOJBHOU KUCIOTHI: KapOOHATHI U IUApoKapOOHaThl. TexHuyeckas 1 MuIleBast coa.

Opranuueckasi XuMus. Y TJIEBOIOPOIbIL.

Mertan, 3TaH ¥ MpoMmaH Kak NpeaesibHbIe (HAChIILEHHBIE) YIIIEBOI0POAbL. DTHIIEH
U alleTUJeH KakK HemnpeaelbHble (HEHACHIIEHHbIE) YIrieBoAopoasl. CTpyKTypHbIE
¢dbopmynel BemecTB. ['openne yriaeBogopoaoB. Peakuuu neruapupoBaHus npeaeabHbIX
YTJIEBOJIOPOJIOB.

CrnupThl. DTHIOBBIN CIIUPT, €T0 TMOJTYYCHHE, TPUMEHEHNE U (PU3HOJIOTHYECKOE
neictBue. TpE€XaTOMHBIM CHOUPT TVIMLEPUH. YKCYCHAsl KHCIOTa Kak MpPEeICTaBUTEIb
KapOOHOBBIX KUCIIOT.

Kpemuuii: crpoeHue aroma M HaxoxxjaeHHe B npupone. CHaMIuabl U CUIIAH.
CaoiictBa kpemuus. Oxkcun kpeMuausi(1V). KpemuueBas kuciora u e€ com.

[IpousBoacTBo cTekna u nemeHTa. [Ipoaykuus CUIMKaTHON MPOMBIILIEHHOCTH:
ONTHUYECKOE BOJIOKHO, KepaMuKa, papdop, dhasuc. Ontuyeckoe BOIOKHO.

Hemerannsl B npupoae. @pakiinoHHas neperoHka »XuAKoro Bo3ayxa Kak crnocod
MOJIyueHUsl KUCIopoa, a3oTa u aprona. [lomydyenue docdopa, kpemuus, xiopa, ona.
DIEeKTpOIN3 PacTBOPOB.

[lony4yeHue cepHOU KUCIOTHI: ChIPbE, XMMU3M, TEXHOJIOIMYECKasi CXemMa, METO]
KUIISIILIETO CJIOSl, MPHUHIMIBI TEMJI000MEHa, MPOTHBOTOKA M UUPKYuu. Omneym.
[Ipou3BoCTBO aMMHaKka: ChIpbE, XUMHU3M, TEXHOJIOTHUECKAs CXeMa.

IIpakTnyeckne padoThl
2. V3yueHne CBOMCTB COJISIHOM KUCIIOTBHI.
3. 3ydeHue cBOMCTB cepHON KUCITOTHI.
4. TTony4yeHre aMMuaKa U U3y4eHHE €ro CBOMCTB.
5. [Nomydenue yriekucinoro rasa.

Merasuibl 1 ux coequHenus (16 4.)
[TonoxeHne MeTaIOB B MEPUOINIECKON cUCTEME XUMUYeCcKuX dnemeHToB /1. U.

MeH;[eﬂeeBa, CTPOCHHUEC AaTOMOB U KpPUCTAJUJIOB MCTAJUIOB. Mertammmyeckas CBSA3b U
MCTAJUIMYCCKAA KpHUCTAJIIINICCKasA pCI.HéTKa. du3nyecKkue CBOMCTBAa METAIIJIOB: 9JICKTPO-
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U TEIJIONPOBOJIHOCTh, OTPAXKAIOIIAsl CIIOCOOHOCTb, IIACTUYHOCTh. UEpHBIE U IIBETHBIC
METaJlIbL.

Mertannsl Kak BOCCTAHOBUTEIM. OJIEKTPOXUMUYECKUH Pl HAIpPSDKEHUM.
B3aumopeiictBue MeTaluIoB €  HEMETalllaMH, OKCHJIAMH, KHUCJIOTaMH, COJISIMH.
AJIOMHHOTEPMHSL.

OO6mass xapakrepuctuka d3jaeMeHTOB [A-rpynmbl. OKcuabpl M THAPOKCHIBI
LIETOYHBIX METAJUIOB, WX MOJIyYCHHE, CBOWCTBA, NpPUMEHEHHE. BakHeilmue coyin
LIEJIOYHBIX METAJIJIOB, X 3HAUEHUE B IPUPOJE U )KU3HU YEJIOBEKA.

OOmas xapaxkrepuctuka 3i1eMeHTOB IIA-rpynmbl. OKcHIBI M THAPOKCHbBI
LIEJI0YHO3EMEIIBHBIX METAJJIOB, X IIOJIY4YeHHE, CBOMCTBA U NIPUMEHEHHEe. BaxHeimmne
COJIM IIEJIOYHO3EMENbHBIX METaUIOB, UX 3HAUYE€HUE B MPHUPOAE U KU3HU 4YeJOBEKa.
Kap6oHnaTs! 1 ruipokapOOHATHI KaIbIUS.

Bpemennas u nocrosiHHast )KECTKOCTh BOJIbl. CIoCOOBI yCTpaHEHUS! BPEMEHHOU
#eécTkocTU. CriocoObl YCTpaHEHUs! TOCTOSIHHOM HKECTKOCTH.

CoenvHeHUs QIIOMHHUS B MpUpoAe. XHUMHYECKHE CBOWCTBA aJIFOMHHHUS.
OcoOeHHOCTH OKCHJAa W THUAPOKCHAA ATIOMUHHS KaK aM(OTEpPHBIX COEIWHECHUM.
Baxneitmme conu amroMuHus (XJI0pHI, Cyibdar).

OcoOenHocTH cTpoeHUs aToMa xeine3a. JKeneso B mpupose. Baxueiimue pyabt
xenesa. [lonmyuenune uyryna u cranu. Oxcuasl u ruapokcuabt xenesa(ll) u (II). Conn
xene3a(Il) u (II1). OGHapyxeHHEe KAaTHOHOB KeJje3a B pacTBOpe. 3HAYCHUE COSAMHEHUI
xKenesa.

Koppo3sus razoBas (xumuueckasi) U 3JIEKTpOXUMUYecKas. 3alluTa MeTasioB OT
Koppo3uu. Metamisl B npupone. [lonstne o Meramtyprun. YépHas u 1BeTHas
Metamnyprus.  [lupomeramnyprus,  THAPOMETAUTYPIrHsi,  SIEKTPOMETAILIYPTHSs.
Jlomennslii mporecc. [lepepaboTka yyryHa B cTajib. DIEKTPOJIU3 PACIIIIABOB.

IIpakTuyeckue padoThl
6. KécTkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUS.
7. Pemenue skcriepuMeHTaIbHBIX 3314 M0 TeMe «MeTasuibiy.

XuMus ¥ oOKpy:kaiomasn cpeaa (2 4.)

Crpoenue 3emuu: sIpo, MaHTHS, 3€MHas Kopa, jutocdepa, ruapocdepa,
atMocdepa. Xumuueckuii coctaB 3emud. [opHbie mopoasl. MunHepanbl. Pybl.
Ocanounsle ropHbie TOposl. [lone3Hbie nckonaemsie.

HcTouHnKr XUMUYECKOTO 3arps3HEHHs] OKpykaroied cpenbl. [ moOanbHbie
JKOJIOTMYECKHE  MpoOJIeMbl ~ YeNOBEYECTBA:  HApYIIEHHE  OMOr€OXMMHUYECKHX
KPYrOBOPOTOB XUMHUYECKHX JIEMEHTOB, MOTEIJICHUE KIIMMaTa, KUCIOTHBIE JIOKIU U JP.
O30HOBBIE ABIPBI. MeXIyHAPOAHOE COTPYIHUYECTBO B OOJIACTU OXpaHbl OKPYKAOIIEH
Cpelibl OT XUMHUYECKOIO 3arpsi3HEHUs. «3eln€Hast XUMUs».

O000menne 3 HAHNI 10 XHMHH KYPCa OCHOBHOM IIKOJIbI.

IMoaroroBka k OCHOBHOMY rocy1apcTBeHHOMY JKk3ameny (7 4.)
CrpoeHne atomMa B COOTBETCTBUU C TIOJIOKEHHMEM XHUMUYECKOTO DBJIEMEHTA

B IIEpHOAUUYECKON cucTeme. CTpOEHHUE BELECTBA: XUMUUECKAs CBA3b U KPUCTAJUIMYECKAS
pemérka. 3aBHCHMOCTh CBOMCTB, OOpa30BaHHBIX 3JEMEHTaMHM MPOCTHIX BEIECTB
(MeTamoB, HEMETauIoB, OJaropoJHBIX Ta30B) OT IMOJOXKEHHS DSJIEMEHTOB B
MEPUOJNYECKON cucTeMe. THIOJIOTHS HEOPTaHWYECKHX BELIECTB, pa3[elIeHUE MX Ha
KJjaccsl U rpynnsl. [Ipencrasureny.
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IIpu3Haku ¥ yClOBUSA NPOTEKAHUS XUMHUYECKHX PEaKLUU.

Tunosnorus

XMMUYECKUX PEaKUMHd 10 pa3iuyHbIM [pu3Hakam. Peakuuum wnoHHOrO oOOMEHa.

OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC pCaKknuu.

XHMMHUYECKUE CBOMCTBA IIPOCTBIX BEUIECTB. XAPAKTEPHbIE XMMUYECKUE CBOMCTBA
c0J1e00pa3yOINX OKCHIOB, THAPOKCUIOB (OCHOBAHUH, KUCIOPOICOIEPIKAIIUX KUCIOT

1 aM(pOTEPHBIX THAPOKCUIOB), COJICH.
Pe3epBHoe Bpems: 3 qaca

TEMATHYECKOE IINTAHUPOBAHUE

9 knacc
Kontponsasie | IIpaktuu
Temebl Ko gac P P
paboThI paboThI
[ToBTOpEeHMe 1 0000IIEHNE CBEICHUI 110 5
Kypcy 8 kimacca
XUMUYECKHUE PEAKIIMU B pACTBOPaX
AIEKTPOJIUTOB 10 1 1
Hemeraiuisl ¥ UX cOeTMHEHUSI 25 1 4
Merauisl 1 UX COEUHEHUSI 16 1 2
XuUMHUS U OKpY>KaroIas cpenia 2
OO6o0menre 3HaHUW TIO0 XUMHUU Kypca 7 1
OCHOBHOM IITKOJIBI.
[ToaroroBka k ExumHOMY rocymapcTBEHHOMY
DK3aMEHY
Pesepr 3
Hror: 68 4 7
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