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Pabouas mporpamma Kypca xuMuu pazpadbortana k yaeoHukam aBropoB O. C. ['abpuensaa, U. T
OctpoymoBa, C. A. Cnagxosa ans 8—9 xnaccoB 001eo0pazoBaTenbHbIX opranuzanuid. CTpykTypa u
coJiepkanue paboyei mporpaMMbl COOTBETCTBYIOT TpeboBaHusIM DeiepanbHOr0 rocy1apCTBEHHOTO
00pa3oBaTeIbHOTO CTaHJapTa OCHOBHOTO 0011ero oopasosanus. [locodue agpecoBaHo yuuTensm
o0meo0paszoBaTeNnbHBIX opranuzanuii, padoraromum o YMK O. C. I'abpuensnaa, 1. I'. Octpoymona, C.
A. Cnankosa.

COJEPXAHUE
e [lodcHuTenbHas 3amucKa
e [InaHupyemsble pe3ynbTaThl OCBOESHHS y4eOHOrO IpeaMeTa
e CopnepxaHue y4eOHOTO penMeTa
e Temaruyeckoe IIaHUPOBaHHUE
e JIucT KOppEKTUPOBKHU
e 8 Kiacc
e Oxiacc
e  VYuyeOHO-METOANYECKUI KOMIUIEKT Kypca

MMosicHuTebLHAS 3aMUCKA

Pabouas nporpamma 1o XuMuM pa3paboTaHa Ha OCHOBE CIEAYIOIIUNX HOPMAaTHBHBIX TOKYMEHTOB:
1. ®enepanbHOTO rOCYIaPCTBEHHOTO 00pa30BaTENFHOIO CTaHIapTa OCHOBHOTO 017 mexadpst 2010 r. Ne
1897 (B pen. [lpukazos MunobpHayku Poccun ot 29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577) (nanee
dI'OC 000)
2. [IpumepHOIT OCHOBHOM 00pa30BaTeNFHON MTPOrPaMMBbI OCHOBHOTO O0IIET0 00pa30BaHus, 0J00PEHHOM
DenepanbHbIM yuyeOHO-METOIMUYECKUM 00bEAMHEHHEM 10 001IeMy 00pa30BaHHIO (IIPOTOKOJ 3aceJaHuUs
ot 08.04.2015 Ne 1/15)
Jannas pabouast mporpaMma OpHEHTHPOBaHA Ha MCIIOJIb30BaHNE yYEOHUKOB M0 XUMHUH U Y4eOHO-
MeTouueckux nocoouit YMK, co3maHHBIX KOJUIEKTUBOM aBTOPOB 110/ pykoBojcTBoM O.C.I"abpuensHa.
Oo0mme eI OCHOBHOIO 001Iero 00pa3oBaHus € y4eToM crnienu(puKku Kypca XUMUH
Lemn xumuueckoro oOpa3oBaHHS B OCHOBHOW IKOJie (OPMYJIHMPYIOTCS Ha HECKOJIBKUX YPOBHSIX:
r00abHOM, METanpeAMETHOM, JIMYHOCTHOM W IPEJMETHOM, Ha YpPOBHE TpeOOBaHMU K pe3yibTaTram
OCBOCHHS COAEPIKAHMS IPEAMETHBIX TPOrPaAMM.
OcHoBHOe 001Iee 00pa3oBaHue - BTOpas CTyleHb o0miero odpasopanus. OMHONW M3 BOKHEHINIUX 3ajad
3TOTO JTama SBIAETCS MOArOTOBKAa OOydYalomMXCd K OCO3HAHHOMY U OTBETCTBEHHOMYBBIOODY
KHU3HECHHOT'O 1 HpO(beCCI/IOHaIIbHOFO nyTH. O6yanOHII/IeC$I JOOJIKHBI HAYYUTBCA CaMOCTOATCIIbHO CTaBUTH
SN U ONIPEACIIATE YT UX JOCTHMIKCHUS, UCII0JIb30BAaTh HpHOGpeTeHHbIﬁ B IIKOJI€ OIIBIT ACATCIBHOCTHU B
peanbHOM KU3HH, 332 paMKaMy Y4eOHOro mporecca.
I'naBHBIE LI OCHOBHOT'O 00111eT0 00pa30BaHUsl COCTOSIT B:

1. popMHpOBaHHY TIETTOCTHOTO MPEJCTABICHUS] O MUPE, OCHOBAHHOTO HA IPHOOPETEHHBIX 3HAHHSX,

YMEHUSIX U crioco0ax AesTeNIbHOCTH;
2. IpuoOpPETEHNH OTbITa Pa3HOOOPa3HOH e TETHLHOCTH, TO3HAHUS U CAMOIIO3HAHHUS;
3. IOJATrOTOBKE K OCYIIECTBICHHIO OCO3HAHHOT'O BBIOOPA MHIUBHIyaIbHOM 00pa30BaTeIbHON Win
npodecCHOHAIBHON TPACKTOPHH.

Bonpliioii BK1aa BIOCTHKEHHE TJIABHBIX 1I€JICH OCHOBHOTO O0IIEro 00pa30BaHUABHOCUT U3yUCHUE XUMHUH.
Koropoe mpu3BaHo 00ecnieunTs:



1. hopMHupOBaHNE CUCTEMBI XUMHYECKHIX 3HAHWH KaK KOMIIOHEHTA €CTECTBEHHO-HAayYHON KapTHHEI
MUDA;

2. pa3BUTHE TUYHOCTU OOYHAIOMIMXCA, UX MHTEJUIEKTYaIbHOE M HPaBCTBEHHOE COBEPLICHCTBOBAHHE,
¢dbopMHUpOBaHME Yy HHUX TyMaHHCTHYECKHMX OTHOILICHMH M SKOJIOTHYECKH LEJIeco00pa3HOro
MOBEJICHUS B OBITY ¥ TPY/AOBOM IEATEIBHOCTH;

3. BBIpaOOTKY MOHUMaHHUs OOIECTBEHHON TOTPEOHOCTH B Pa3BUTHUH XHMUH, a TAKKe POPMUPOBaHKE
OTHOIIEHHUS K XUMHH KaK K BO3MOXKHOH 00siacTH Oymyliei NpakTH4ecKou AeITeIbHOCTH;

4. popmupoBaHre yMeHHUI 0€30MaCHOT0 OOpAIeHHs C BEIIeCTBAMH, HCIIOIb3YEeMBIMHU B
MTOBCEIHEBHOM KU3HMU.

ensamu U3ydeHNss XUMHAU B OCHOBHOM IIKOJIE ABJISTFOTCS:

1. dhopmupoBaHNEYOO0YUaAIOUINXCAYMEHUSBUACT U MMOHUMAaTh LEHHOCTh 00pa3oBaHMUsl, 3HAYMMOCTD
XMUMHAYECKOTO 3HAHMUSA JUI1 KaKIOTO 4YEJIOBEKa HE3aBHCHMO OT €ro npodeccrHoHaIbHOR
JeSITeIbHOCTH; YMEHHS Pa3inyaTh PaKkThl U OLIEHKH, CPABHUBATH OIICHOYHBIC BHIBOJIBI, BUAETH HX
CBSI3b C KPUTEPHUSMH OIIEHOK M CBSI3b KPUTEPHUEB C OMNPENETICHHOW CHUCTEMOM II€HHOCTEH,
(dopMynupoBaTh 1 00OCHOBBIBATH COOCTBEHHYIO TIO3UIIUIO;

2. ¢popmupoBaHUe y 00ydalOMmUXCcs LENOCTHOTO MPENCTABICHNS O MUPE M POJIM XUMHUH B CO3JIaHUU
COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHUHBI MHUPA; YMEHHUsS OOBSICHATh OOBEKTHI M IPOLECCHI
OKPY’KaIOIEH NEHCTBUTEILHOCTH — IPUPOAHOM, COLUAIBHOMN, KYJIbTYPHOH, TEXHUUECKOU CPEBL,
WCIIOJIB3YSl ISl 3TOTO XMMHYECKUE 3HAHUS,

3. npuoOpeTeHne Oo0y4aIUMHCS  OMBITA  Pa3HOOOpa3HOW  AEATENBHOCTH, TO3HAHUSA H
CaMOTIO3HAHUS; KITIOUEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHTHOCTEH), MMEIOIIUX YHUBEPCAIbHOE
3HAaYCHUE MJIS PA3JIMYHBIX BHUAOB MACATENBHOCTH: DELICHUS NpoOieM, NPUHATHS PELICHHH,
MIOWCKA, aHan3a 1 00padoTky MHPOPMALK, KOMMYHUKAaTHBHBIX HABBIKOB, HABBIKOB U3MEPEHUIA,
COTPYAHUYECTBA, 0€30IaCHOT0 OOpaIlleHHS C BEIECTBAMH B TIOBCEIHEBHOMN JKU3HH.

Ocnosnbimu udeamu yaeOHOTo npeaMeTa XuMHUS SBISIOTCS:

O MaTepUallbHOE €JMHCTBO BEIIECTB €CTECTBEHHOI'O MUPA, NX T€HETHYECKas CBA3b;

O IPUYNHHO-CJIEICTBEHHBIE CBA3M MEX]Iy COCTaBOM, CTPOEHHEM, CBOMCTBAMH, MOIyYEHUEM U
MIPUMEHEHUEM BEILECTB;

O TI03HaBaE€MOCTh BEIECTB U 3aKOHOMEPHOCTEH NMPOTEKaHUS XUMUUYECKUX PEaKLInii;

O 0OBSCHSIONIAS U POTHOZUPYIOIIAS POJIb TEOPETUUCCKUX 3HAHHM IS (PaKTOIOTHYECKOT0 MaTeprana
XMUMHHU 3JIEMEHTOB;

O KOHKPETHOE XMMHYECKOE COeTMHEHNE KaK 3B€HO B HEMPEPHIBHOW LIEMH MPEBPAIleHUI BEIIECTB,
YYacTBYIOIIEE B KPYTOBOPOTE XUMUUYECKUX 3IIEMEHTOB U XMMHYECKOW IBOJIOLINY;

O OOBEKTHBHOCTh M IO3HABAEMOCTh 3aKOHOB NPHUPOJbI; 3HAHWE 3aKOHOB XMMHHU IO3BOJISIET YIPaBIAThH
XUMAYECKHMH TIPEBPAIICHUS] MU BEII[ECTB, HAXOUTH SKOJIOTHUECKH 0€30MacHbIe CIIOCOOBI IPOU3BOCTBA
W OXPaHbl OKPYXKAIOILEH CpeAbl OT 3arpsA3HEHUS;

O B3aMMOCBSI3aHHOCTb HAYKH U MPAKTHKH; TPEOOBAaHHS NPAKTUKU — ABIKYIIAs CHJIa Pa3BUTHS HAYKH,
yCTeXH MPaKTUKHU 00yCIIOBIIEHBI TOCTH)KEHUAMHU HAYKH;

O pa3BUTHE XMMHUYECKOW HAyKH M XHMMH3aLUS HApOAHOTO XO3SCTBAa CIyXaT MHTEpecaM dYelloBeKa U
o0miecTBa B LEJIIOM, HWMEIOT TyMaHHUCTUYECKHH XapakTep M NPU3BaHBl CHOCOOCTBOBAThH PELICHHIO
rII00abHBIX IPOOJIEM COBPEMEHHOCTH.

OTH ujien peaan3yroTcs MyTeM JOCTIKEHUS CIEAYIOUINX yenell.

Gopmuposanue y yqamxcsi XAMHYECKOH KapTHHBI MUpa KaK OPraHNn4eCKOM YacTH €ro LeJIOCTHOU
€CTECTBEHHOHAYYHOU! KapTHHBI;

paszeumue TIO3HABATENILHBIX MHTEPECOB, MHTEJJICKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH ydaliuxcs B
MpolecCce U3YUEHUSIMMUA XUMHUECKON HayKH U €€ BKJIajla BCOBPEMEHHBIN HayYHO-TEXHUYECKUIIporpecc;
@opmuposanue BOXHEHIINX JOTMYECKUX OIEpaliii MBIIUICHUs (aHaJlu3, CHHTE3, O0OOIICHHE,
KOHKpETH3allMsl, CpaBHEHHE U Jp.) B IPOLIECCe TMO3HAHUS CHUCTEMBl BXHEHMIINX IMOHITHHA, 3aKOHOB U
TEOpPUH O COCTaBe, CTPOEHUU U CBOMCTBAaX XUMHUYECKHX BELLECTB;

socnumanue yoexxJIeHHOCTH B TOM, YTO IPUMEHEHHE MOTYYCHHBIX 3HAHUH M YMEHHUH 110 XUMHUU SIBJISETCS
00BEKTUBHOW HEOOXOIMMOCTBIO /ISl 0E30MacHOM paboThl C BEUIECTBAMU M MaTepHallaMu B OBITY W Ha
MIPOU3BOICTBE;

NPoeKmuposanue u peanusayus BBINyCKHUKAMH ~ OCHOBHOM  IIKONBI  JIMYHOM  0Opa3oBaTeNbHON
TpaeKTOpUH: BBIOOP npoduiist o0ydeHus: B CTapIlell MIKoIe il NPOoQecCHOHAIBHOIO 00pa3oBaTeIbHOIO
YUpEXKICHUS;

061a0eHue KITIOYeBBIMI KOMIIETEHIUAME (Y4eOHO-TI03HaBaTEIbHBIMU, HHPOPMALIMOHHBIMH, IEHHOCTHO-
CMBICTIOBBIMH, KOMMYHHKATHBHBIMH).



O0mas XapaKkTepucTHKA y4eOHOT0 IpeaMeTa XHMMS

B cootBercTBrM ¢ DenepanabHBIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM OCHOBHOTO OOILETO
0o0pa3oBaHMs yyalyecs AOJKHbI OBJIAAETh TAKUMH IT03HABATEIIbHBIMU YU€OHBIMHU IEHCTBUAMH, KaK
yMmeHue GopMyarpoBaTh MPOOIEMY B THIIOTE3Y, CTABUTH LIENU M 3a]a4H, CTPOUTH IJIaHbI JOCTHXCHUS
1eJell ¥ perieHus MOCTaBICHHbIX 3aa4, IPOBOAUTh 3KCIIEPUMEHT U HA €r0 OCHOBE /€J1aTh BHIBOJIBI U
YMO3aKJIIOUEHHs, TPEACTABIATh UX U OTCTauBaTh CBOIO TOUKY 3peHus. Kpome Toro, yuamniuecs: T0MKHBI
OBJIA/IETh IPHEMaMH, CBSI3aHHBIMU C ONPEIEJIEHUEM IOHITHI: OrpaHUYMBATh MX, ONMCHIBATH,
XapaKTeph30BaTh U CpaBHUBATH. Clle10BaTENbHO, IPU H3YYEHUH XUMUHU B OCHOBHOM LIKOJIE y4yalluecs
JOJDKHBI OBJIAJETh y4eOHBIMU NEHCTBUSAMH, TIO3BOJISIOIIMMYI UM OCTUYb JTUYHOCTHBIX, IPEAMETHBIX 1
MeTaIpeIMETHBIX 00pa30BaTeIbHbIX pe3yabTaToB.OCOOCHHOCTH CoJlepKaHusl 00yUeHHsI XUMUH B
OCHOBHOI1 IIKOJI€ 00YCIIOBIEHBI CIELU(UKON XUMHUH KaK HAYKU U IOCTaBJICHHBIMHU 3a1a4aMU.
OCHOBHBIMH ITPOOJIEMaMU XHUMUU SIBIISTIOTCSI U3yYEHHE COCTaBa M CTPOCHUS BEILIECTB, 3aBUCUMOCTH X
CBOWCTB OT CTPOEHUS, [T0JYyICHUE BELIECTB C 3aJaHHBIMU CBOMCTBAMH, UCCIIEIOBAHUE 3aKOHOMEPHOCTEH
XUMHYECKHUX PEaKkUUi U MyTeH yrpaBiIeHNUs UMH B LIEJISIX HOIYy4EHHsI BEIIECTB, MaTEPHAaJIOB, SHEPIHH.
[Ipeanaraemoe mocodue Mo XMMHUU pacKpbIBaeT BKJIaJ yueOHOTO MpeaMeTa B JOCTHKEHHE 1IeIer
OCHOBHOTO 0011ero 00pa30BaHusl U ONpEeIsieT BaXKHEHIINE COllepKaTelbHbIE INHUY IpeAMeTa:
-«BEILECTBO» — 3HAHUE O COCTAaBE U CTPOEHHUHM BEILECTB, UX CBONCTBAX U OMOJOrMYECKOM 3HAYCHUU;
-«XUMHYECKas PeaKInsD — 3HAHUE O MPEBPAIICHIUSIX OJHUX BEIIECTB B APYTHE, YCIOBHUIX MPOTEKAHHS
TaKuX NPEBPALICHUI U cioco0ax ynpaBieHHUs PEaKLUsIMU;

-«IPUMEHEHHE BEIECTB» — 3HAHUE U OMBIT 0€30MIACHOTO OOpaIlleHHsI C BENIECTBAMHU, MaTepUallaMH U
npolieccamMu, HeOOXOAUMBIMU B OBITY M Ha MPOU3BOJICTBE;

-«A3bIK XMMHW» — OINEPUPOBAHUE CUCTEMOM BAKHEMIIMX XUMHUUYECKUX TOHATUH, 3HAHUE XUMHUYECKOU
HOMEHKJIATYpBl, T.€. UX Ha3BaHMs (B TOM 4YHCJIC U TPUBHUAIBHBIC), BIAJCHUE XUMHUECKOW CUMBOIMKOMN
(xuMugeckuMu GOPMYITaMA U YPaBHEHUSMH), a TAKXKe MpaBujla epeBoia HHPOPMAIHH C €CTECTBEHHOTO
A3bIKA Ha S3bIK XMMUHU U 00paTHO.

ITockonbKy OCHOBHBIE CO/IEpKaTENbHbIE TMHUH HIKOJBLHOTO Kypca XMMHU TECHO NeperieTeHbl. B
IporpaMMe CoepKaHue MPeICTaBICHO HE 110 JIMHUAM, a [0 pa3aeaMm.

3HaYUTENFHOE MECTO B COAEP)KAHHWU Kypca OTBOJUTCS XUMHUECKOMY 3KcrmepuMeHTy. OH TO3BOJSEeT
chopMHPOBaTh y yHaIIUXCs CIICLUATIbHBIE IPEAMETHbIE YMEHUS paboTaTh C XMMHUYECKUMH BEILECTBAMH,
BBITIOJTHATH MPOCTBIE XUMHYECKHE ONBITH, HAYYUTh HX OE30IaCHOMY M OSKOJIOTHYECKH TPaMOTHOMY
o0palleHuIo C BEeIeCTBaMH B OBITY U Ha ITPOU3BOCTBE.

[MpakTdeckue pabOTHI CrPYNIMPOBAaHBI B OJIOKH — XHMHUYECKHE TPAKTHKYMBbI, KOTOpPbHIE CIyXKaT He
TOJIBKO CPEJCTBOM 3aKpEIUICHUS YMEHHH W HAaBBIKOB, HO U KOHTPOJISI KauecTBa UX C(HOPMHUPOBAHHOCTH.
[To cBOeMy yCMOTPEHHIO, a TakKe HCXOJs, U3 BO3MOXKHOCTEH HIKOJHHOTO KaOMHETa XUMHHU, YYUTEIh
MOXET W3MEHHTh M CTPYKTYpPY HpPEICTABICHHOI'O B NPOrpaMMe MpPAaKTUKyMa, HaIpUMeEp, YBEIUYUTb
YHCII0 JIAOOPAaTOPHBIX paboT 3a CUET COKpAIleHHS JEMOHCTPAIIHIA.

3T0 BO3MOXKHO MPH HEOOIBIIION HAMOIHIEMOCTH KIIACCOB B CEIBCKHX IIKOJIaX, 0COOEHHO
MaJIOKOMIUIEKTHBIX.

I'maBHOE oOTnHMuMe mpeIaraeMol NPOrpaMMBbl 3aKIIOYAeTCs B JBYKPAaTHOM YBEIMYEHHH BPEMEHH,
OTBEJICHHOTO Ha M3Yy4eHHUe paszzneia «MHorooOpas3ue BEIecTB». DTO CBSI3aHO CO CTPEMJICHHEM aBTOPOB
OCHOBATEJIbHO OTpaboTaTh Ba)KHEHIINE TEOPETUYECKHE MOJOKEHHUSI Kypca XMMHUM OCHOBHOM IIKOJBI HA
0oratoM (aKTOIOTMIECKOM MaTepHaie XUMHUH JIEMEHTOB U 00pa30BaHHBIX HMH BEIIECTB.

MecTo yueGHOT0 MpeMeTa B y4eOGHOM IIaHe

B nporiecce ocBoeHust IporpaMMbl Kypca XUMUU JJIE OCHOBHOM IIIKOJIBI YUYAIIUECs OBJIAJIEBAIOT
YMEHUSIMH CTaBUTh BOIPOCHI, HA0II01aTh, OOBACHATH, KIaCCU(PHULINPOBATh, CPABHUBATH, IPOBOANTH
SKCIEPUMEHT U UHTEPIPETUPOBATH BBIBOJBI HA €I0 OCHOBE, ONPEIENSTh HCTOYHUKN XUMUYECKON
MH(OPMaIUH, TIOTy4aTh U aHAJIM3UPOBATH €€, a TAKKE TOTOBUTH Ha 3TOM OCHOBE COOCTBEHHBIN
WHQOPMAITMOHHBIH MPOIYKT, IPE3EHTOBATH €r0 U BECTH JIUCKYCCHIO.

[Iporpamma Kypca XUMHUH JJ11 OCHOBHOM ILIKOJIBI pa3pabaThIBAJIach C Y4€TOM IEpBOHAYATIBHBIX
TIPEJICTaBICHUH, TOJTyYEHHBIX YYAIUMICS B HAYaJIbHOW MIKOJIE PH U3YYSHUH OKPY>KafOIIEro MHUpa.
[Ipennaraemast mporpaMma, XOoTS U HOCUT OOIIEKYIbTYPHBIA XapakTep U HE CTAaBUT 3a/1a4y
npodecCHOHAIBHON TOATOTOBKM yUAIIXCsl, TEM HE MEHEe, TI03BOJIIET UM ONPEAEIUTHCS ¢ BBIOOPOM
npoduis 00ydeHus B cTapiiei mkosie. B mporpamMe npeaycMOTpeHO pe3epBHOE BpeMsi, TaK Kak
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peanpHast MPOIOIHKUTENFHOCTD YU4eOHOTO TO/1a BCET/Ia OKa3bIBACTCSl MEHBILIE HOPMAaTUBHOW. B cBs31 ¢
MEePeX0I0M OCHOBHOM IIKOJBI HA TaKylo pOpMy UTOrOBOM arTectanun, kak OI'D, B kypce
IPEIyCMOTPEHO BpeMs Ha IIOATOTOBKY K HEH.

Y4eOHOoe coiepkaHue Kypca XUMHUY BKIIFOYACT:
Xumus. 8 xiacc. 684, 24 B HEAEIIO
Xumus. 9 knacc. 68 4, 29 B HEJEITIO

Hns peanuzanym pabouerd mporpammel B yaeOHoMm mmaHe «MBOY COII Nel» r.Bompmoit Kamens
BbIIeTieHO 44 (Bcero Ha mepuoj oOydeHHs) Mo 2d9aca BHenemo ¢ 8 mo 9 kiacc, Bcero B rox 136u.
Yuebnsii roa B 8- 9 Kimacce paccuuTad Ha 34 HEJCNH.

Astopckas yuebnas nmporpamma O.C.I'abpuensin «IIporpamma ocHOBHOTO 0011eT0 00pa3oBaHus. XUMHUSL.
8-9 kimaccei». M.: JIpoha,2012. (PI'OC);

IleHHOCTHBIE OPHEHTHPBI COJEPKAHMS Y4eOHOI0 MpeaMeTa XUMMS

LleHHOCTHBIE OPHEHTHPBI Kypca XUMHUH B OCHOBHOMIIKOJIE ONPEAEIIIOTCACIENN(DUKONXMMUUKAK HAYKH.
[ToHsiTHE «IEHHOCTH» BKJIIOYAET €AMHCTBO OOBEKTHBHOIO (CaM 00BEKT) U CYOBEKTHBHOTO (OTHOILICHHE
cyOBeKkTa K OOBEKTy), MOITOMY B KauecTBE IIEHHOCTHBIX OPHEHTHPOB XHMHYECKOTO OOpa3OBaHUS
BBICTYIAIOT OOBEKTHI, U3yYaeMbIC BKYpCE XUMHUH, KKOTOPOMYYOOydaromuxcs (GOpMHUPYETCs IICHHOCTHOE
oTHomeHue. IIpy 3TOM BeIyIIyro poJib UIPAarOT IO3HABATENbHBIC LEHHOCTH, TaK KaK AAHHBIA ydeOHBIN
mpeaAMET BXOOUT B I'PYIILYy NPEAMCTOB IIO3HABATCIIBHOI'O MKJIA, I'NIaBHAsd LCJIb KOTOPBIX 3aKIIOYaCTCA B
U3yYEHHUHU PUPOJIBL.

OcCHOBY NO3HaBaTEIbHBIX LIECHHOCTEH COCTABISIOT HAYyYHbIE 3HAHMS, HAYYHbIE METO/IbI IO3HAHUS, &
LEHHOCTHBIE OPHEHTALNH, (OPMHUPYEMbIE Y 00YYaIOIIUXCS B TIPOLIECCE U3YUCHUST XUMUH, TPOSIBIISIFOTCS:
-B IIPU3HAHUM LICHHOCTH HAYyYHOT'O 3HAHUS, €r0 MPaKTUIECKOH 3HaYMMOCTH, JOCTOBEPHOCTH;

-B IEHHOCTH XMMHUUYECKHUX METOJ0B UCCIIEA0BAHUA KUBOW U HEKUBON IPUPO/IBI;

-B IOHUMAHUH CJIOXKHOCTH U IIPOTHBOPEUHBOCTH CAMOT0 IPOLIECcCca MO3HAHUS KaK U3BEYHOTO CTPEMIICHUS
K UCTHHE.

B xauectBe O6’BCKTOB HeHHOCTCﬁ Tpyda u 6BITa BBICTYITIAIOT TBOPUYCCKasA CO3MAATCIIbHAA NCATCIbHOCTD,
3II0POBBII 00pa3 KHU3HHU, @ IEHHOCTHBIE OPUEHTALMU COAECPKaHUS Kypca XUMHH MOTYT PacCMaTpUBaTHCS
Kak (opMupoBaHHUE:

~YBAXKXUTCJIBbHOT'O OTHOUICHHS K CO3HI[3TCHLHOI>'I, TBOp‘-ICCKOI\/'I JACATCIIBHOCTH,

-IIPYMEHEHHE BELIECTB B MOBCEAHEBHOM KU3HY;
-CO3HATENLHOTO BBIOOPA OyyIeit mpodeccnoHaTbHON NeITEThbHOCTH.
Kypc xumMuu obnazaer BO3MOXHOCTAMH Ui (hOPMHUPOBAHUS KOMMYHUKATHBHBIX IICHHOCTEH, OCHOBY
KOTOPBIX COCTaBIISIOT MPOIECC OOIIEHUS, TPaMOTHAs pedb, a IEHHOCTHBIC OPHECHTAIIMKA HAMPAaBICHBI HA
BOCITUTAHUE Y yYAIUXCSI:
-IPaBUJILHOTO UCIOJIb30BAHMSI XUMUYECKOH TEPMUHOIOTUU U CHMBOJIUKY;
-IIOTPEeOHOCTH BECTH JMAJIOT, BEICIYIINBATH MHEHHE OIMIOHEHTA, Y9aCTBOBATh B JIICKYCCHHU;
-CIIOCOOHOCTH OTKPBITO BBIPAXKATh U APTYMEHTUPOBAHHO OTCTAUBATH CBOIO TOUKY 3PCHIISL.
Y4eOHbIil TipeAMeT «XUMUS», B COJAEPKAHUM KOTOPOTO BEAYIIMM KOMIIOHEHTOM SIBJISIOTCS HAy4dHBIS
3HAHUSA W HAy4YHBbIC METOJbI TMO3HAHUS, MO3BOJISET HE TOJBKO (DOPMHPOBATH y yYaIIUXCS ICIIOCTHYIO
KapTUHY MHUpa, HO W NpoOyXKJaTh Y HUX SMOIMOHAIBHO-IIEHHOCTHOE OTHOIIEHHE K HW3y4aeMOMY
MaTepuaiy, CO3/1aBaTh YCIOBHS i (DOPMHUPOBAHUS CUCTEMbI IIEHHOCTEH, OMpPENestoIield TOTOBHOCTS:
BEIOMpATh OMPE/IEIEHHYIO HAIIPABICHHOCTh JEHCTBHI; JeICTBOBATh OINPENIEIICHHBIM 00pa3oM; OIIEHUBATh
CBOMU JICUCTBUA U JIEUCTBUS JPYTUX JIFOJEHN IO ONPE/ICTICHHBIM IEHHOCTHBIM KPUTEPUSIM.
OCHOBHBIM pe3yJIbTaTOM I[TO3HABATEILHOTO OTHOIICHMSI K MHUPY B KYJIBTYpE SIBIISICTCS YCTAHOBJICHHE
CMBICTIA W 3HAYEHUs COJepKaHus OOBEKTOB W SBJICHWH MpUpoabl. Takum 0o0pazoMm, MO3HaBaTeIbHAS
GyHKIMs yaeOHOro rpeamMeTa « XMMEs 3aKII04YaeTCs B CIOCOOHOCTH €r0 COJepKaHMsI KOHIIEHTPUPOBATh
B ceOc Kak 3HAHUSA O BCIIECTBAX M XHUMHYECKUX SIBIICHUAX, TaK WU HO3HABAMENbHbIE UYEHHOCMU.
OMHOWleHUs1 K XWMHMYECKUM 3HAHUSIM KaK OJJHOMY M3 KOMIIOHEHTOB KYJBTYpPbl U€JIOBEKa Hapsay C
JIPYyTUMH €CTECTBEHHOHAYUYHBIMU 3HAHUSIMU, €IUHON Pa3BUBAIOIICICS CUCTEME;

OKpY>KarollleMy MUPY KaK MUPY BEIIECTB U MPOUCXOSIINX C HUMU SIBJICHU;

MO3HABATEILHOM JIESITETFHOCTH (KaK TEOPETUYECKOH, TaK U SKCIIEPUMEHTAIHLHON ) KaK UICTOYHUKY
3HAHHM;



NOHUMAHUA.

00BEKTUBHOCTH U IOCTOBEPHOCTH 3HAHUH O BEILECTBAX U IPOUCXOISIINX C HUIMU SBJICHUSX;

CJIO’)KHOCTH U OECKOHEYHOCTH Ipoliecca MO3HaHus (Ha MPUMePe UCTOPUN XUMHYECKUX

OTKPBITHIA); TEHCTBUS 3aKOHOB TIPUPOIBI 1 HEOOXOIMMOCTH MX y4eTa BO BceX cepax

NeSITENIbHOCTH YeNIOBEKa; 3HAUCHUs]  XUMHUYECKUX 3HAaHUH e pereHus

rI00aNBHBIX  TPOOJIEM YeIOBEUYCCTBA
(PHEpreTUYeCcKOii, CHIPbEBOM, MPOJAOBOIBLCTBEHHOH, 30POBbS U OITOJIETHS YEI0BEKa, TEXHOJIOTHIECKUX
aBapwii, TJ1I00aTBHOM 3KOJIOTHH U JIp.);

Ba)KHOCTU HAYYHBIX METOOB MO3HAaHUs (HAOIIOACHUS, MOJCITUPOBAaHUS, SKCIICPUMEHTA U JIp.)
MHpAa BEIIECTB U PEaKITUH.

Pacmmpenue cdep yenoBeueckoll 1eATEILHOCTH B COBPEMEHHOM COLIMYME HEN30EKHO BIIEYET 32
c000#1 He00X0UMOCTH (POPMHUPOBAHHS y YIAITNXCSA KYJIbTYpPHI TPyAa U ObITa MPH U3YIeHUH JTF000TO
yueOHOTro nmpeaMeTa, KOTOpOoe HEBO3MOXKHO 0€3 BKITIOUEHUSI COOTBETCTBYIOLIMX YeHHOCHel mpyoa u
Obima B comepikanne yaeOHoro rmpenaMeTa « XuMHIs»:

OMHOUIEHUA K

TPYAOBOH AEATENFHOCTH KaK €CTECTBEHHON (PU3NUECKON M WHTEIIIEKTYaNbHOH OTPEeOHOCTH;

TPYAY Kak TBOPUYECKOI JesITeNbHOCTH, MO3BOJIAIONICH IPUMEHSTH 3HAHUS HA TIPAKTHKE;

NOHUMAHUSL He0OXOOUMOCTU.

Y4€Ta OTKPBIThIX U U3YYCHHBIX SaKOHOMepHOCTeﬁ, CBGZ[CHI/Iﬁ O BCIICCTBAaX U UX NPCBPAIICHUAX B
TPYIOBOH EATEIBHOCTH;

TIOJTHOM peanu3anui (U3NIEeCKUX U YMCTBEHHBIX BO3MOXXHOCTEH, 3HAHNH, YMEHHA, CIOCOOHOCTEH
IIPY BBIIOJHEHUH KOHKPETHOTO BUA TPYAOBOU AEATEIBHOCTH;

COXpaHEHUs U NMOAAEPKaHNUs COOCTBEHHOTO 310POBbS U 310POBbsI OKPY>KAIOIIUX, B TOM YHCIIE
IMUTaHud C YUCTOM COCTaBa U 3HCpI‘eTH‘ICCKOI71 OCHHOCTH ITHIIH,

COOJFO/ICHNS TIPaBUII 0€30TIACHOTO MCIIOJIB30BaHMUS BEIIECTB (JIEKAPCTBEHHBIX MPENapaToB,
CpeACTB OBITOBON XUMHUH, IIECTHILIMIOB, TOPIOUE-CMA30YHBIX MATEPHAIOB | JIp.) B IIOBCETHEBHOM KU3HHU;

OCO3HAHUS JIOCTHKEHHS JIMYHOTO YCIeXa B TPYIOBOH JESTENbHOCTH 3a CUET COOCTBEHHOH
KOMIICTCHTHOCTH B COOTBETCTBMM C COLHUAJIBHBIMHU CTaHJapTaMXd HW IOCICAYIONIUM COLMaJIbHBIM
0I00pEeHHEM IOCTIKCHUH HAyKH XUMHHM U XHMHUYECKOTO IMIPOU3BOJACTBA IJISi PAa3BUTHSI COBPEMEHHOI'O
o0recTBa.

OnbIT 3MOIMOHATBHO-IIEHHOCTHBIX OTHOIIIEHUH, KOTOPBIN yyaliyecs Noay4aroT MpH U3YyYeHUN
Kypca XMMHHU B OCHOBHOH IIIKOJI€, CIIOCOOCTBYET BBICTPAUBAHUIO IMU CBOEH KU3HEHHOW TIO3UIIHH.

ConepxaHue y4eOHOTO MpeMeTa BKII0YAET COBOKYITHOCTD HPABCHBEHHBIX YEHHOCTHELL:

OMHOUIEHUS K

cebe  (oco3HaHHWE  COOCTBEHHOrO  JOCTOMHCTBA, UYyBCTBO  OOIIECTBEHHOIO  JIOJTa,
JUCHUILIMHUPOBAHHOCT, YCCTHOCTH W NPaBAMBOCTbL, IHPOCTOTAa M CKPOMHOCTb, HETCPIHUMOCTL K
HECTIPaBeINBOCTH, IPU3HAHUE HEOOXOAMMOCTH CaMOCOBEPILIEHCTBOBAHUS);

JIPYTUM JTI0ASM (TYMaHHU3M, B3aMMHOE YBaXKEHHE MEXTy JIOAbMH, TOBAPHUILECKAs
B3aUMOIIOMOILb U TPeOOBATEIbHOCTh, KOJJIEKTHUBU3M, 3a00Ta O IPYTUX JIFOASX, aKTUBHOE pearupoBaHHe
Ha COOBITHSA @eaepam)Horo, PEruoHaJILHOT0, MYHUIIUIIAJIBHOT'O ypOBHeﬁ, BBIIIOJTHEHUE OGH.[GCTBGHHBIX
MOpYUYEHHA);

cBOEMY TpyaAy (I0OpOCOBECTHOE, OTBETCTBEHHOE HWCIIONHEHHE CBOMX TPYAOBBIX W Y4EOHBIX
00s3aHHOCTEH, pPa3BUTHE TBOPUYECKHX Hayall B TPYAOBOH NESTENLHOCTH, MPU3HAHHE BaKHOCTU CBOETO
TpyZa ¥ pe3ybTaToB Tpy/a JPYTUX JIOJIEeH);

npupozae (bepexxHoe OTHOLIEHHUE K ee O0raTcTBY, HETEPITUMOCTD K HAPYIICHUSM SKOJIIOTHIECKUX
HOPM H TpeOOBaHMH, SKOJIOTUYECKH TPAMOTHOE OTHOIICHHE K COXPaHEHHIO THaApocdepbl, aTMOChepsl,
HIOYBBI, OMOC(EpPHI, YEITOBEYECKOr0 OPraHMU3Ma; OIICHKA JeHCTBHS BOIPEKH 3aKOHAM HPUPO/IbI,
MPUBOJIATIAST K BOSHUKHOBEHUIO TII00aJIBHBIX MPOOIIEM);

NOHUMAHUSL HeOOXOOUMOCTU.

YBOKUTEIHHOTO OTHOIIEHHS K JOCTHKCHHUSM OTEUECTBEHHOH HAYKH, HCCIIeJ0BATENLCKON
JeSITETbHOCTH POCCUICKHUX YUEHBIX XUMUKOB (TATPHOTHYCCKHUE UyBCTBA).

O6paszoBanue mpeacTaBieHUH, (OPMUPOBaHUE MOHATHH B OOYyYCHHMH XUMHU TNPOUCXOIUT B
npolecce KOMMYHUKAIlUM C HCIIOJb30BaHUEM HE TOJBKO €CTECTBEHHOI'O f3bIKa, HO M XHMMHYECKHX
3HAKOB, (OPMYJI, YPaBHEHUH XWMHUYECKHX PEaKIWH, 00O3HAYAIONIMX 3TH BEIIECTBA W SIBJICHUS, T. €.
XUMHAYECKOTO A3bIKA. Taxum o0pazom, yueOHBI  MpeaMeT
K XuMHS>> UMeeT OoJIbIIe  BO3MOXKHOCTH UIst (hopMHUpOBaHUS y
VUAIIUXCS KOMMYHUKAMUBHBIX YEHHOCMEIL.

He2amueHo20 OMHOUEHUSL K.



HapYyLIEHUIO HOPM $I13bIKa (€CTECTBEHHOI'O M XMMUYECKOT0) B pa3HbIX UCTOUHUKAX HH(OpMAIUN
(uteparypa, CMU, UnTepuer);

3aCOPEHUIO PEUH; HOHUMAHUS

HeoOX00UMOCL.

MPUHATHA PA3TUYHBIX CPEICTB M IPHEMOB KOMMYHHKALIUH;

MoJTy4eHus! HH(pOpMauy U3 Pa3InIHBIX NCTOYHHUKOB;

apryMEHTUPOBAHHOW, KPUTHUECKON OLIEHKH WHPOPMAIIH, TTOJyYSHHON U3 Pa3THIHBIX
HCTOYHHKOB;

cooOIIeHUs] TOYHOH U JOCTOBEpHON HH(OpMAIINK;

SICHOCTH, JOCTYITHOCTH, IOTHYHOCTH B 3aBUCHMOCTHOT LIEJIH, TIOJIHOTHI MIIM KPATKOCTH M3JI0KECHUS
nH()OpMAaITHH;

CTpEMJICHHS TTOHATH CMBICI 0OpaIIeHHON K YeJIOBeKYy peduH (YCTHOHN M MMChMEHHON);

BEJICHUS IWaliora Ui BBISABICHUS pa3HbIX TOYEK 3pEHHS Ha paccMaTpHBaeMylo MH(opMalmo,
BBIPQXCHHUS JIMYHBIX OIEHOK W CYXKISHHWH, TMPUHSATHS BBIBOJA, KOTOPHIH (opMHUpPYETCS B Iporecce
KOMMYHHKALUH;

MIpeIbSBICHNUS CBUACTEIHCTB CBOEH KOMITETEHTHOCTH U KBATH(HUKAINH IO PACCMaTPHUBAEMOMY
BOIIPOCY;

YBaKCHHUS, IPUHATHUS, TOJACPKKU CYIIECTBYIOMINX TPAAULUI U OOIIUX HOPM SI3bIKA
(ecTeCTBEHHOTO ¥ XUMUYECKOTO0);

CTpEeMJICHHS TOBOPHUTH, HCIIONB3YS H3ydaeMble XUMHUIECKIE€ TEPMUHBI U TIOHATHS, HOMEHKJIATYPY
HEOPraHMYECKUX M OPraHMYECKHUX BEUICCTB, CHMBOJIBI, (DOPMYJIBI, MOJIEKYJISIPHBIC H HOHHBIE YPAaBHEHHUS
peaKkuuu.

Jus dopmupoBaHUs AyXOBHOW JIMYHOCTH IPEXKIE BCErO HEOOXOTUMO Pa3BHBATH ICTETHUECKOE
OTHOIIICHHE YeNIOBeKa K IEHCTBUTEIFHOCTH, TBOPYECTBO M COTBOPUYECTBO MPH BOCTIPUATHH ICTETUICCKHIX
SIBJICHUH, KOTOPBIMU B KYpce€ XMMHUU MOTYT CITY>KUTh: IPUpoJia (MUHEPANbI); U3JENUs, NU3TOTaBIHBaEMbIC
YEIIOBEKOM U3 Pa3INYHBIX BEIIECTB U MaTepUAIOB (IOBEIMPHBIC YKPAIICHUS, TAMSITHUKH apXUTEKTYPHI U
T. 1.). XAMHUS TIO3BOJSET TakkKe (OPMHUPOBATH MOTPEOHOCTh UENOBEKa B KPacoTe M JESATENHHOCTH IO
3aKOHaM KpacoThl, T. €.
acmemuyecKue YeHHOCMU.

NO3UMuUHOe 4y8CMBEHHO-UEHHOCHHOE OMHOUlEeHUe K.

OKpYy’KarmeMy MUpY (KpacoTa, COBEPIIEHCTBO U TaAPMOHUS OKPYKAIOMIEH MPUPOIBI U KOCMOCA B
LIETIOM);

MIPUPOTHOMY MHUPY BEIIECTB M MX MPEBPAIEHUI HE TOIBKO C TOYKH 3PEHHUS TOTPeOUTEINs, a Kak K
UCTOYHUKY TPEKPACHOTO, TapMOHHYHOTO, KPAacHBOTO, MOJUUHSIONIETOCS  3aKOHOMEPHOCTSIM,
MIPOTIOPITUOHATBHOTO (Ha IPUMEPE B3aMMOCBSI3H CTPOCHHS U CBOWCTB aTOMOB H BEIIIECTB);

BEITIOJTHEHHIO YI€OHBIX 3a/1a4 KaK K MPOIEeCCy, JOCTABISIOIIEMY SCTETHYECKOE yIOBOIBCTBHE
(kpacuBoOe, H3AIIHOE PEIICHNE HITH JIOKa3aTeNIbCTBO, IPOCTOTA, B OCHOBE KOTOPOH JIEKHUT TapMOHHS);

NOHUMAaHUe He0OX0OUMOCTIU:

M300paXKeHHs NCTUHBI, HAYYHBIX 3HAHUH B YyBCTBEHHOW (hopMe (Harpumep, B MPOU3BEICHUSIX
HCKYCCTBA, TIOCBSIIIEHHBIX HAYYHBIM OTKPBITHSM, YUE€HBIM, BEIECTBAM U MX MPEBPALLICHHUSIM);

MPUHSATHS TPAarHYecKOro Kak JipaMaTHYecKOH (OpMBI BhIpOKEHHS KOH(IUKTA HEMPUMHPHMBIX
MIPOTHUBOIIOJIOKHOCTEH, X CTOJNKHOBEHUS (Ha MpUMEpe BBLIAMOIINXCA HAYYHBIX OTKPBITHHA, KOH(MIMKTA
YYyBCTBA U JIOJITa, O0IECTBA ¥ JIMYHOCTH, PEATbHOCTH U H7eaa).

Takum oOpa3om, copepkaHHWe Kypca XUMHH OCHOBHOH WIKOJBI IMO3BOJIAET C(HOPMHPOBATH Yy
yUaluxcs He TOJNBKO MO3HABATENbHBIE IIEHHOCTH, HO U JAPYrHe KOMIOHEHTHI CUCTEMbI IIEHHOCTEH: Tpyna
1 ObITa, KOMMYHHKAaTHBHBIC, HPABCTBEHHBIE, 3CTETUYECKHE.

Inanupyemble pe3yJbTaThl 0CBOEHHS YUeOHOT0 MpeaMeTa

JIMYHOCTHBLIMH pe3yabTaTaMi U3Y4YCHUA ITPEAMETA «XuMus» B 8 Kj1acce ABISIOTCS CJICAYOoImune
YMCHHA:
-0CO3HAaBaTh €AUHCTBO U HEJIOCTHOCTH OKPYXXAarOIICT0 MUpPa, BO3MOXXHOCTHU €TI0 ITIO3HABACMOCTH U
0OBSICHIMOCTH Ha OCHOBE ,I[OCTI/I)KGHI/Iﬁ HAYKH;
-IIOCTCIICHHO BBICTPANBATH COOCTBEHHOE LEJIOCTHOC MUPOBO33PCHUC! OCO3HaBaThb HOTpe6HOCTB nu
TOTOBHOCTD K CaM006pa3OBaHI/IIO, B TOM 4HUCJIC U B paMKax CaMOCTOSATCIILHOU ACATCIBbHOCTHU BHC IIKOJIBI; -
OILICHUBATD )KU3HCHHBIC CUTyallUl C TOYKU 3PCHUA 0e30I1acHOro o6pa3a JKM3HU U COXpPaHCHUS 300POBbA; -
OLICHNBATH 9KOJIOTHYECKUMN pHUCK B3aMMOOTHOIIICHHH YeJIOBEKa 1 IIPpUPOJBbI.
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-(opMHpOBATH IKOIOTUYECKOE MBIIUICHUE: YMEHHUE OLICHUBATH CBOIO JICATEIBHOCTh U TMOCTYIKH APYTUX
JOJICH ¢ TOYKU 3PEHUS COXPAHCHHS OKPYXKAIOIMICH CPEbl - TapaHTa KU3HU U OJIaroroiIydus JTIOACH Ha
3emute.

MeTanpeqMeTHBIMH  pe3yJabTaTaMUd M3YYCHUS Kypca «XuMus» sBIseTCsS  (HOpPMUPOBaHUE
YHHUBEpCaNbHbBIX yaeOHbIx aeicteuit (Y'Y ).

Pezynamuenvie YVII.
-CaMOCTOSITENTLHO OOHAPYKHUBATh U (POPMYIHUPOBATh yueOHYI0 MpoOIeMy, OpeaensTh Leib y4eOHOH
JIeSITEIbHOCTH;
-BBIJIBUTATh BEPCHUU PEIICHUS TPOOIEMBI, 0CO3HABATH KOHEYHBIN pe3yNbTaT, BEIOUPATh U3 MPEII0KEHHBIX
Y UCKaTh CaMOCTOSITENIEHO CPE/ICTBA TOCTHKEHUS LIETH;
-COCTaBIIATh (MHIUBUIYAILHO WM B TPYIIIE) TUIAH PEIICHUS TPOOJIEMBL;
-paborTas 1o miaanHy, CBEpsATh CBOH ACHCTBHSI C LIEIBIO U, IPH HEOOXOAMMOCTH, UCIIPABIIATH OLIMOKH
CaMOCTOSITETTHHO;
-B IMAJIOTE C YUUTEJEM COBEPIICHCTBOBATH CAMOCTOATEIEHO BHIPA0OTaHHBIE KPUTEPUU OLICHKH.

llosnasamenvrnvie YY/I:
-aHAIM3UPOBaTh, CPABHUBATH, KJIacCH(PUIIMPOBATH 1 00001aTh PAKTHI U SIBICHUS. BBIABIATH MPUYAHBL U
CJIEJICTBUS IPOCTHIX SBICHUH.
-OCYIIECTBISITH CPaBHEHHUE, KIIACCH(PHUKAIIIIO, CAMOCTOSITETFHO BEIOWpAast OCHOBAHUS M KPUTEPUU IS
YKa3aHHBIX JIOTHYECKUX OTIEPAIIHA;
-CTPOUTH JIOTUYECKOE PACCYKACHNE, BKIIOYAIOIee YCTAaHOBICHNE TPUYMHHO-CIIECTBEHHBIX CBSA3EH.
-C03/1aBaTh CXEMaTHUECKHIE MOJICTH C BBIZICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 0OBEKTA.
-COCTAaBJIATh TE3HUCHI, pa3IMUHbIE BU/BI TUIAHOB (IIPOCTHIX, CIOXKHBIX U T.IL.).
-npeoOpa3oBbIBaTh HHOOPMAIIUIO U3 OJTHOTO BHUJIA B IPYTroOH (TA0JIUILy B TEKCT U IIp.).
-yYMETh ONPEENATH BO3MOXKHBIE UCTOYHUKY HEOOXOMMBIX CBEJICHHA, TIPON3BOINTH TIOUCK HH(POPMAIIHH,
aHAJIM3UPOBATh U OLIEHUBATH €€ JOCTOBEPHOCTH.

Kommynuxamuenvie YVJI:

CaMOCTOSATENEHO OPTaHN30BBIBATH YIeOHOE B3aMOZICHCTBIE B TPYIIIE (ONPEaesaTh O0IIre el ,
pacnpenensaTh poiu, TOTOBAPUBATECS IPYT € APYTOM U T.1I.).
IIpenmMeTHBIME pe3yJbTATAMHU OCBOSHHS BBHIITYCKHHUKAMI OCHOBHOM IITKOJIBI TPOTPAMMBI TT0 XUMHH
SIBIISTFOTCS:
1. B mo3naBaTensHOM cdhepe:
- IaBaTh OMpE/EIICHUS N3yUYSHHBIX MTOHITHN: BEIIECTBO (XMMHUYECKUH 3JIEMEHT, aTOM, HOH, MOJIEKYJIa,
KPUCTAJUTMYECKAs PEIIeTKa, BEMIECTBO, POCTHIC M CIOKHBIC BEMIECTBA, XUMUIECKas (hopMyIa,
OTHOCHUTEJIbHAs aTOMHAs Macca, OTHOCUTENIbHAsI MOJIEKYJISIpHAs Macca, BAJIGHTHOCTh, OKCHIBI, KUCIIOTHI,
OCHOBaHWUSI, COJIA, aM(OTEPHOCTb, HHANKATOP, IEPUOTUIECKHAN 3aKOH, IEPHOANUIECKAs CHCTEMA,
TIEPUOAMYECKAs TAOIHIIA, U30TOTBI, XUMUIECKAs CBS3b, DIIEKTPOOTPUIIATENIEHOCTh, CTEIIEHb OKHCIICHHS,
3JIEKTPOJINT); XUMHUECKasl peakius (XUMHUYEeCKOe YpaBHEHNE, T€HETHUECKas CBA3b, OKHCIICHHE,
BOCCTAHOBJIEHHUE, IJIEKTPOIUTHYECKAs JUCCOIMAIINSA, CKOPOCTh XUMUYECKON PEAKIINN );
- hopmynupoBaTh nepuoauueckuii 3akon [.M1.MeHnzeneeBa 1 packpbiBaTh €ro CMBICIT;
- OTIHMCHIBATh JIEMOHCTPAIIMOHHBIE U CAMOCTOSITENIFHO MPOBEACHHBIE SKCIIEPUMEHTHI, HCTIONb3YS AJIs 3TOTO
€CTEeCTBEHHBIN (PYCCKUH, POIHOMN) SI3BIK U S3BIK XUMUH;
- OTIMCHIBATh U PAa3INYaTh U3YYEHHBIE KJIACCHl HEOPTAaHUYECKUX COSAMHEHUH, POCTHIC U CIIOKHBIC
BEIIECTBA, XUMUYECKHE PEaKIHH;
- KITACCU(HUIMPOBATH N3YICHHBIE OOBEKTHI U SIBICHUS;
- Ha0IIIOJIaTh IEMOHCTPHUPYEMBIE U CAMOCTOSITEIHHO TIPOBOIUMBIE OTIBITHI, XUMHUYECKHE PEaKIINH,
MPOTEKAIOIIKe B IPUPOJIE U B OBITY;

- A€J1aTb BbIBOJIbI 1 YMO3AaKJIIOUCHHWA U3 Ha6JHO,Z[eHI/II\/'I, HU3YUCHHBIX XUMHUYECKUX SaKOHOMepHOCTeﬁ,
MIPOTHO3UPOBATH CBOMCTBA HEU3YUEHHBIX BEIIECTB 0 aHAJIOTUU CO CBOMCTBAMHU W3YUYCHHBIX;

- CTPYKTYpUPOBATh H3yYSHHBIN MaTepHall 1 XUMHUUECKYI0 HH(POPMAIIHIO, TIOTYYSHHYIO U3 IPYTHX
HMCTOYHHKOB;

- MOJICIIUPOBATEL CTPOSHUE aTOMOB DJIEMEHTOB IIEPBOTO - TPETHETO TIEPHOIOB, CTPOCHHE MPOCTEUIITUX
MOJIEKYIL.

2. B neHHOCTHO-OpUEHTAIIMOHHOH cepe:

- aHAJIM3MPOBAThH M OLIEHUBATH IMOCIECTBHS ISl OKPY KAroIIel cpepl OBITOBOM U IPON3BOICTBEHHON
JISTEIIbHOCTH YeJIOBEeKa, CBA3aHHOM ¢ epepabOTKON BEIIECTB;
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- Pa3BACHSTH Ha MpuMepax (IPUBOAUTEH PHUMEPHI, MOATBEPIKIAIOIINE) MATEPUATBEHOE CTUHCTBO U
B3aMMOCBSI3b KOMIIOHCHTOB JKUBOW U HEXKHMBOM MPUPOIBI U YETOBEKA KaK BAXKHYIO YaCTh ATOTO CAMHCTBRA,
- CTPOUTH CBOE MTOBEJICHHE B COOTBETCTBUY C MPUHIIUTIAMU OEPEIKHOTO OTHOIIICHHS K TIPUPOJIC.

3. B tpynoBoii chepe:

- IUTAHUPOBATH M MIPOBOJMTH XUMHUCCKHI IKCIIEPUMEHT;

- UCTIOJIB30BaTh BEIIECTBA B COOTBETCTBHH C WX MpEHA3HAYCHIEM U CBOMCTBAMH, ONTUCAHHBIMU B
HHCTPYKIUSX 110 TIPUMEHEHHIO.

4. B cepe Oe3onmacHOCTH KUIHEACATEIBHOCTH:

- OKa3bIBaTh MEPBYIO MOMOIIIb PU OTPABJICHUSIX, 0KOTaX U IPYTHX TpaBMaX, CBA3aHHBIX C BEIICCTBAMH U
mabopaTOpHBIM 000PYTOBAaHUEM.

I[IpumMepHbIe HAaPaBJIeHUNA MPOEKTHOM IesITeILHOCTH o0yJaromuxcs. 1. Padora ¢ ucrounukamu
XUMAYECKOIH HHPOPMAITUH — UCTOPHYECKHE 0030phI CTAHOBIICHUS M Pa3BUTHUS U3YYCHHBIX MTOHSATHH,
TEOpUH, 3aKOHOB; )KU3Hb U JACSITCILHOCTh BBIIAIOIIUXCS YICHBIX-XUMHUKOB. 2. AHATMTHYECKHUE 0030PbI
WHGOPMAITUH 10 PEIICHUIO OTIPEACICHHBIX HAYYHBIX, TEXHOJIOTUYECKUX, MPAKTUICCKUX Tpo0IeM. 3.
OBnazieHNe OCHOBaMH XMMHYECKOT0 aHaimn3a. 4. OBliageHne 0CHOBAMH HEOPTraHWMIECKOTO CHHTE3a.

Coaepsxanue 0CHOBHOI0 001ero oopa3oBaHus no Xumuu 8-9 kiaaccel

Pazoen 1. Ocnoenvle nonamusn xumuu (ypoeenv amomHO-MOAeKYIAPHBIX RPEOCMAas1eHUIl)

[IpenmeT xumun. MeToIpI IO3HAHUS B XUMUH: HaOJIOIeHNE, SKCIIEPUMEHT, n3MepeHue. Mcrounnku
XUMHYECKOM MHPOPMAITUU: XUMHUECKas JIuTeparypa, IHTepHeT.

UucTsle BemecTBa U cMecu. Ounctka BewecTs. [IpocThie U cnokHbIe BemecTBa. MeTamibl 1 HEMETalIb.
XWMUYECKH JJIEMEHT, aTOM, MOJEKyJa. 3HaKd XHMHYECKHX DJJEMEHTOB. XuUMHYeckas (opmya.
BanentHocTh XuMHYeCKHX 3j1eMeHTOB. CocTaBiieHHE (I)OpMyJ'I 6I/IHaprIX COGI{I/IHCHHIZ 10 BAJICHTHOCTH
aTOMOB XWMHYECKHX D3JEMEHTOB W OIPENCICHHE BAJICHTHOCTH aTOMOB XHMHYECKHX DJIEMEHTOB II0
(hopMysiaM OMHAPHBIX COCMHCHUH.

OTtHocuTenbHas aToMHas Macca. OTHOCUTEIbHAsI MOJIEKYJIIpHas Macca. MaccoBasi 101 XMMUYECKOTO
AIIEMEHTAa B CJI0KHOM BeriecTse. KonmudecTBo BemecTBa. Monb. MomnsipHas Macca v MOJISIPHBIN 00beM.
Du3nUecKUe SIBJICHHS U XUMUYeCcKue peakuuu. [Ipu3Haky 1 yCciaoBUs NPOTEKAHNUS XUMUYECKUX PEAKIUM.
3aKOH COXpaHEHHWs] MacChl BEHIECTB NPH XUMHYECKHX peaKIHuix. XUMHYECKHe YpaBHEHUS.
KOC—)(I)(i)I/IHI/ICHTLI B YPaBHCHUAX XUMUYCCKUX peaKHHﬁ KaK OTHOLICHHA KOJIMYCCTB BEIICCTB, BCTYIMAIOIIUX
1 00pa3yIoNMXCs B pe3ybTaTe XUMUIeCKor peaknuu. [Ipocreiiime pacdeTsl o ypaBHEHUAM
XUMHUYECKUX PEAKIIHM.

OcHOBHBIE KJIacChl HEOpraHWYeCKUX coeanHeHni. HoMeHkmaTypa Heopranniueckux BemecTB. Kucnopos.
Boznyx. 'openne. Oxcupl. Okcnasl METAIIIOB U HeMeTa/u1oB. Bogopoa. Boga. Ounctka Boasl. Asparus
BO/ABI. B3amMozeiicTBue BOIBI C OKCHIAMU METAUIOB W HeMeTamioB. Kuciorel, kimaccuduxaius u
CBOMCTBA: B3aMMOJICHCTBHE C META/IIaMH, OKCUIaMK MeTaiioB. OCHOBaHUs, KiIacCu(UKAIUS U CBOMCTBA!
B3aMMOJICHCTBUE C OKCHJIAMH HEMETaJUIoB, KucioramMu. AwmdorepHocTh. KucI0THO-OCHOBHBIC
uaaukatopel. Conmu. Cpennue conu. B3ammopelicTBue cojeil ¢ MeTaniaamH, KHCIOTaMH, IIETOYaMH.
CBsi3p MEX/Iy OCHOBHBIMHU KJIaCCAMH HEOPTaHUYECKUX COSAMHEHUH.

IlepBoHavanbHBIE PEACTABIEHIS O €CTECTBEHHBIX CeMECTBAX (Tpymnax) XUMHUIECKHUX 3JIEMEHTOB:
IeJTIOYHBIC METAJUTBI, TAJIOTEHBI.

Pazoen 2. Ilepuoduueckuii 3aKOH U NEPUOOUYECKAA CUCHEMA XUMUUECKUX INEMEHMOG
A.U.Menoeneega. Cmpoenue eeuecmea.

Ilepuoanueckuii 3aKoH. ICTOpHS OTKPBITHS IEPHOAMUYECKOTO 3aKOHA. 3HAUEHHE TIEPHOIUIECKOT0 3aK0OHa
JUTSL pa3BUTHUS HAYKU.

HepI/IOI[I/I‘IeCKaH CHUCTCMAa KaK €CTCCTBCHHOHAaYy4YHas KJIaCCI/I(I)I/IKaHI/IH XUMHAYECKHUX dIE€MEHTOB. Tabimnunas
¢dbopma npencTaBneHus KiacCH()UKAIMA XUMHUECKHX 1eMeHTOB. CTpykTypa Tabnuisl «[lepuoamueckast
cuctema xumudeckux snemeHtoB J|. M. MeHneneeBay. OU3NYECKUI CMBICIT TOPSAKOBOTO (aTOMHOTO)
HOMEpa, HoMepa Iepruoia ¥ HoMepa rpyIisl (s 3JIEMEHTOB A-TPyTIII).

CrpoeHune aToMa:siipo U AIEKTPOHHAs1000104Ka. COCTaB aTOMHBIX SIIEP:IPOTOHBIM HEUTPOHBI. M30TOMEL.
3apsa aTOMHOTO S7pa, MaccOBOE€ YHCIO W OTHOCHTENbHAas aTOMHas Macca. JJeKTpOHHas 000i0YKa
aToMa. DJIEKTPOHHBIE CJIOM aTOMOB 3JIEMEHTOB MAJIBIX MEPHOJIOB.

XHUMHYECKas CBS3b. SHCKTpOOTpI/IHaTeHI)HOCTB atoMoB. KoBanenTHas HEIIOJIApHAA U MOJIApHas CBA3b.
Wonnas cB3b. BaneHTHOCTD, CTENEHD OKUCIIEHUS, 3aps]] HOHA.

Pazoen 3. Mnozooopazue xumuueckux peakuyuii.

Krnaccugpukanust XUMUYeCKHX PeaKLUil: peakluy COeTMHEHUS, Pa3IoKEeHNUs, 3aMEeIIeHuUs, 00MEHa,
OK30TCPMHUYECCKUE, DHAOTCPMUICCKUEC, OKUCIUTEIIbHO-BOCCTAHOBUTECIILHEIC, H606paTI/IMLIe,O6paTI/IMLIe.

8



CKOpOoCTh XUMUYECKUX peakinuid. DaKkTophl, BIUSIONINE HA CKOPOCTh XUMUYESCKUX PEaKIIHH.

PacTBOpBI. DneKTponuTHYeCKas JAUCCOIUANNS. DIEKTPOIUTHI M HEANEKTPONUTHL. KaTHOHBI M aHWUOHBI

Jucconmariyisi coneii, KUCIOT U OCHOBaHUH B BOAHBIX pacTBOpax. Peakiuu MOHHOTO OOMEHA B pacTBOpax

AIIEKTPOJIUTOB.

Pazoen 4. Muozooopaszue eewiecme.

EcTecTBeHHBIC ceMeEHCTBA XMMHUYECKHX JJICMEHTOB METa/UIOB UM HemeTauioB. OOmmias XapakTepUCTHKA

HEMETAJIOB HAa OCHOBE WX TMOJIOKEHWS B  TEPHOJUYECKOM  CcUCTeMe. 3aKOHOMEPHOCTH

WU3MCHEHUS (DU3NYCCKUX M XUMHUECKUX CBOWCTB HEMETAJUIOB — MPOCTHIX BEIIECTB, WX BOJOPOJHBIX

COCJIMHEHH, BBICIINX OKCHJOB M KHUCIOPOJCOACPKAIIUX KHCIOT Ha MpUMEpPEe DIIEMEHTOB BTOPOTO U

TPETHETO MEPUOJIOB.

OOmasi XapakTepuCTUKa METAJUIOB HA OCHOBE WX TOJOXCHHUS B IEPUOJUYECKON CHCTEME.

3aKOHOMEPHOCTU M3MEHEHUS (DM3MUYECKUX M XUMUYECKHX CBOHCTB METAJUIOB — IMPOCTHIX BEIIECTB, MX

OKCHJIOB W THIPOKCHJIOB Ha TpUMEpE D3JIEMEHTOB BTOPOTO M TPEThEro NEPHOAOB. AMQOTEpHBIE

coenuHeHMs aroMuHMst. O0Ias XapaKTepUCTHKA JKeJe3a, ero OKCHIOB U THIPOKCHUIOB.

Pazoen 5. Ixcnepumenmanvuan xumusn

JleMOHCTpaIMOHHBII ¥ JadopaTopHblii 3KkcnepumeHnT. 1. Ilpumeps ¢du3udeckux sBIESHUN. 2.

[Tpumepsl XUMUYECKUX peakiuii ¢ SIPKO BBIPAKXCHHBIMYM HM3y4acMbIMU  IPU3HAKAMU.
3. Peaknun  coenmuHeHUs,pa3nokeHusI, 3amMeleHus, obmena. 4. Peakiuw,

WITIOCTPUPYIOIINE CBOWCTBA W B3aHMOCBS3M OCHOBHBIX KJIACCOB HEOPraHMYECKHX COEAWHEHHH. 5.

OnbIThI, WITFOCTPUPYIOIINE 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB IIECJIOYHBIX METAJIIOB U TaJOreHOB. 6.

OnbIThI, WJUTFOCTPUPYIOILIHE 3aKOHOMEPHOCTH U3MEHEHUS CBOICTB TUAPOKCHIIOB u
KHCIIOPOJCOAEPKAIINUX KHCIOT 3JIEMEHTOB OfHOro mnepuona. 7. Ilpmmepsr OKHUCIIUTENBHO-
BOCCTAHOBUTEIBHBIX peakuuii.8. DakTopbl, BIUAIONIME HAa  CKOPOCTh XUMHUYECKHX PEaKIMH.

9.1lpumepsl 3HAO- U HK30TepMuyeckux peakuud. 10. CpaBHEHHE 3IEKTPOIMPOBOJHOCTH PacTBOPOB
9NIEKTPOJIUTOB M HEdNeKTponuToB. 11. Peakuum wmoHHOro obmena. 12. OmWBITH, WILITIOCTPHPYIOLIHE
¢bu3nUecKue 1 XUMHYECKHE CBONCTBA U3yYaeMbIX BEILLECTB.

IpakTuyeckue padorbl 8 kaace 1. IlpaBuma TexHWkM 0e30MacHOCTH TpU pabOTe B XUMHUYECKOM
kabunete. [Ipuembl oOpamieHus: ¢ 1adOpaTOPHBIM 00OPYAOBaHWEM M HarpeBaTeIbHBIMH MpHOOpaMu. 2.
IIpuroroBnenne pacTBopa caxapa U pacieT ero MacCoBOM J0JIM B pacTBOpE

4. YcnoBus TEYEHUST XUMUYECKHUX pEeakIUi MKy PacCTBOPAaMU SIIEKTPOIHUTOB 10 KOHIIA.

5. PelieHune s3kcriepuMEHTANIBHBIX 3a4a4.

IIpakTuyeckne padorbl.9 kaace 1. OcymiecTBieHHE LEMOYKM XWMHYECKUX MpeBpalieHuit. 2.
Ilomyyenue U CBOHCTBAa CcOEAUHEHUH MeTawioB. 3. PelleHHe 53KCOEPUMEHTANBHBIX 3a7ad Ha
pacro3HaBaHue M TOJy4€HHE COEAMHEHUN MeTaluioB. . PellleHne 3KCIepUMEHTAIbHBIX 33Jlad M0 TeMe
«[loxnrpymnmna kuciopoaay. 5. Ilonyuenne, coOupanue u pacrno3HaBaHUE Ta30B.

Pacuernble 3agauu. 1.Brruucienrne OTHOCUTETHFHOM MOJICKYJISIPHOM W MOJISIPHOW MAcCChI BEIECTBA IO
ero xumuieckoi gopmyse. 2. Pacuer MaccoBoi 1O XUMHYECKOTO 3JIEMEHTa B coenHeHnH. 3. Pacuer
MacCOBOHM JOJHM pPacTBOPEHHOTO BEIIECTBA B pacTBOpe. 4. BBIUMCIIEHHS MO XUMHYECKHM YpPaBHEHUSIM
MaccChl WM KOJMYECTBA BEIIECTBA OJTHOTO U3 YYACTBYIOUINX WIIM MOJIYYAIOUINXCS B PEAKIIUH COETUHEHUI
IO M3BECTHOM Macce MM KOJUYECTBY BELIECTBA JPYTOTO COETHHEHUS.

JINYHOCTHBIMU pe3yabTaTaMHU U3YYEHUS TpeaMeTa «XUMUS» ABISIOTCA CIEAYIONNe YMEHUS:

Oco3HaBaTh €JUHCTBO M LIETOCTHOCTH OKPYKAIOLIETO MUPA, BO3MOKHOCTH €T0 MI03HABAEMOCTU U

00BSCHUMOCTH Ha OCHOBE JIOCTHKEHUH HAYKH.

ITocTeneHHO BBICTpanBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHHE:

0CO3HaBaTh MOTPEOHOCTH ¥ TOTOBHOCTh K caMOOOPa30BaHMIO, B TOM YHCJIE U B PAMKax
CaMOCTOSITETIbHON AEATEIBHOCTH BHE IIKOJIBI;

OILICHUBATH )KU3HEHHBIE CUTYAIIUU C TOYKH 3PEHUSI0E30MaCHOTO 00pa3aKU3HIH COXPAHEHUSI30POBbS;

OILICHMBATh 3KOJIOTUYECKHHA PHCK B3aMOOTHOILIIEHUH YEJI0OBEKA U PUPOABI.

Bribupate mocTynku, HaueJeHHbIE Ha COXpaHEHHWEe W OepeXHOe OTHOIIEHHE K MPHUpOoJEe, 0COOEHHO
KUBOW, w30eras MPOTHBOIOJOXKHBIX TIOCTYNIKOB, IIOCTENEHHO Yy4Yach M OCBaWBas CTPATETHIO
PaIOHANTBHOTO MPUPOIOTIOIH30BAHMSL.

Cpeocmeom pazeumusi TUYHOCTHBIX PE3YJBTATOB CIY)KaT y4eOHBIM Marepuan U NpOAYKTHBHBIC
3agaHus ydyeOHHMKa, HalleJICHHbIE Ha 6-10 JIMHUIO Pa3BUTHS — YMEHHUE OLICHUBATH MOBEJCHUE UYEIOBEKa C
TOYKH 3pEHUS] XUMUYECKOI 0€30IaCHOCTH IO OTHOIIEHHUIO K YEJIOBEKY U TPUPOJIE.

MeTanpenMeTHBIMH  pe3yJibTaTaMd  M3y4eHUs Kypca «Xumus» sBusiercs  (GopmupoBaHue
YHHUBEpCaIbHBIX YueOHbIX aAehcTeuid (Y'Y /).

Pecynamusuvie YVJII.




CamocTosATeNIbHO 00HAPYKUBATh U (OPMYIHPOBATh yueOHYI0 MPoOIeMy, ONPeneNsaTh Uellb YIeOHOH
JISITEIIbHOCTH, BBIOUPATh TEMY MPOCKTA.

BrigBurats Bepcun perieHrs npodieMbl, 0CO3HABATh KOHEYHEII pe3yabTaT, BEIOUPATh U3
NPEIJIOKEHHBIX M UCKAaTh CAMOCTOSITEIBHO CPEACTBA TOCTHYKCHUS LICIH.

CocTaByath (MHIUBUAYAIBHO WU B TPYIIIC) TUTAH PEUICHHS MTPOOJIEMBI (BBIMIOJIHEHUS POCKTA).

Paboras mo miaHy, CBEpATH CBOM NEHCTBUS C LENBIO M, IPU HEOOXOANMOCTH, UCTIPABIISTH OIIHOKH
CaMOCTOSITEIBHO.

B nuanore ¢ yunTtenem coBeplIEHCTBOBATH CAMOCTOSTENBEHO BEIpaO0OTaHHBIE KPUTEPUU OLCHKH.

CaMocTosATENEHO 00HAPYKUBATh U (HOPMYITHPOBATH TPOOIEMY B KIIACCHOW W MHIANBUAYATBHOMN
yueOHOI AEATEILHOCTH.

BrigBurats Bepcun perieHrs mpooieMbl, 0CO3HABATh KOHEYHEIH pe3yabTaT, BEIOUPATh 13
NPEIJIOKEHHBIX M UCKATh CAMOCTOSITEIBHO CPEACTBA TOCTHYKCHUS LICH.

CaMoCTOATENIFHO 0CO3HABATH MPUYMHBI CBOETO yCIeXa MM HeyCcIeXa U HaXOJUTh CIIOCOObI BEIXOA U3
CUTYyalluu HeycIexa.

Cpedcmeom ¢hopmuposanusi perynsaTUBHBIX Y Y/ ciy’kaT TEXHONOTHS MPOOJIEMHOr0 auanora Ha
JTarne U3y4eHus] HOBOTO MaTepraia U TEXHOJOT sl OLIEHUBAHUS 00pa30BaTENbHBIX JOCTIKEHHN (Y1eOHbBIX
YCIIEXOB).

Tlosnasamenvrnvie YY/I:

AHaM3MpoBaTh, CPAaBHUBATH, KJIACCU(UIIMPOBATH U 00001aTh (HaKThl U SBICHUS. BBISBIATH IPHYHHEL
Y CIIEZICTBHS MTPOCTHIX SIBIICHUM.

OCyIIEeCTBIIATh, CPABHECHUE, CEPHALIMIO M KIIACCU(DUKAIUIO, CAMOCTOSATEILHO BHIOMpAs OCHOBAHHUS U
KPpUTEpUU I  YKa3aHHBIX JIOTHYECKUX OMNepanuii; CTPOUTh KIACCU(PUKAIMI0 HAa OCHOBE
JUXOTOMHYECKOTO JieNieHHs (Ha OCHOBE OTPUIIAHHMSA).

CTpouTs JIOTHYECKOE pacCy’KIeHNe, BKIIOYAOIee YCTAaHOBICHHE TPUYNHHO-CIIEACTBEHHBIX CBsI3EH.

CoznmaBaTh cCXeMaTHYECKHE MOJIEITH C BBIICJICHHEM CYIIECTBEHHBIX XapaKTePUCTHK OOBEKTa.

CoCTaBIAThH TE3UCHI, pA3ITUYHBIE BUIBI TUTAHOB (IIPOCTHIX, CIOXKHBIX U T.11.). [IpeoOpazoBriBaTh
WHGOPMAITUIO U3 OJHOTO BUA B APYroi (TaOJauIly B TEKCT U TIp.).

BBIUUTHIBATE BCE YPOBHU TEKCTOBOM MH(POPMALINH.

YMeTh onpeaensTh BO3MOXHbBIC HCTOYHUKY HEOOXOAUMBIX CBEICHHA, IPOU3BOANUTH TOUCK
nH(pOpPMAIIH, aHAIM3UPOBATh U OIIEHUBATH €€ JOCTOBEPHOCTb.

YMeTh HCIIONB30BaTh KOMITBIOTEPHBIE W KOMMYHHUKAIIMOHHBIE TEXHOJOTHM KAaK HHCTPYMEHT IS
JOCTIDKEHHS CBOMX IIeJieil. YMeTh BHIOMpAaTh aJeKBaTHbIC 3ajJaue WHCTPYMEHTAIbHBIE MPOTPaMMHO-
anmapaTHbIe CPEICTBA U CEPBHCHL.

Kommynuxamuenvie YVJI:

CaMoCTOSATENILHO OPTaHM30BBIBATH YUEOHOE B3aMMO/ICHCTBUE B TPyIITe (ONpeaessTh o0Iue e,
pacmpenensTh PO, IOTOBAPUBATHCS IPYT C APYTOM U T.II.).

OTtcTanBas CBOIO TOUKY 3pEHHUS, TPUBOIUTH apTyMEHTHI, TOJITBEPIKAAst UX (PaKTaMu.

YMeTb B3MIISIHYTh Ha CHUTYaIlUI0 C MHOM MO3UIIMU 1 JIOTOBAPUBATHCS C JIFOJbMHU MHBIX MTO3UIINH.

Cpedcmeom gpopmuposaruss KOMMYHHKATUBHEIX Y Y [] ciry’KaT TEXHOJIOTHS MPOOIEMHOTO JTHAIIOTa
(moOy»)AaroImuii ¥ MOABOISMIINE TUAOT) U padoTa B MaJIbIX TPYIIax, TAKKE UCTIONH30BAHNE HAa YPOKax
2JIEMEHTOB TEXHOJIOTHH MPOTyKTUBHOT'O YTCHHSI.

IIpenMeTHBIMH pe3yJbTATAMH U3yUSHUS MPEAMETa « XUMUS SBISIOTCS:

1.B mo3HaBatenbHOI chepe:

- JaBaTh OMNpEAeTeHUs] W3yYeHHBIX MOHITHN: «XUMHUYECKUH 3JIEMEHT», «aTOM», «HOH», «MOIEKYIay,
«TIPOCTBIE W CIIOXHBIE BEIIECTBA», «BEUIECTBO», «XUMHUecKas (HOpMyia», «OTHOCHUTENbHAs aTOMHas
Macca», «OTHOCHTENbHAas  MOJIEKYJISpHas  Macca», «BaJCHTHOCTB», «CTEMEeHb  OKHCICHUS,
CKpUCTAJTUYECKAs] PEIIeTKa», «OKCHIBI», «KUCIOTBD, «OCHOBAaHHS», «CONN», «aM(OTepHOCTHY,
CHHIUKATOPY», «IIEPUOJNYSCKHN 3aKOH», «IIEPHOANYECcKas TabIUIa», «U30TOIbDY, «XUMUAYECKas CBS3bY,
«QJEKTPOOTPHUIATEITHHOCTEY, KXUMHUYECKAs PEAKIN», «XUMHUIECKOE YPaBHEHHUEY, «T€HETHYECKas CBA3DY,
«OKHUCIICHHE», «BOCCTAHOBIICHHE», «IJIEKTPOIUTHUYECKAs JUCCOLHALM», «CKOPOCTh XHUMHUYECKOM
peaxum;

-OTHCaTh JIEMOHCTPAIMOHHBIE U CAMOCTOSITEIEHO MTPOBE/ICHHBIC XHMUYECKUE SKCIICPUMEHTHI;
-ONMCHIBATh ¥ Pa3InyaTh H3yYCHHBIE KJIACCHI HEOPTAHUIECKUX COSIUHEHUMN, IPOCTHIC U CIIOKHBIC
BEIIECTBA, XUMUUECKUE PEAKIINH;

-KJIaCCU(UITUPOBATH U3YUCHHBIC OOBEKTHI U SBJICHHS,

-JIeNIaTh BBIBOJIBI H YMO3AKIIIOUCHHUS 13 HAOIIOICHUH, U3YYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH,
MPOTHO3UPOBATH CBOMCTBA HEM3YUCHHBIX BELIECTB 110 aHAJIOTUHU CO CBOMCTBAMH U3YUYCHHBIX;
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-CTPYKTYPUPOBATh U3yUYECHHBIA MaTepUAT U XUMUIECKYIO HH(POPMAIIHIO, TOTyYCHHYIO U3 JPYTUX
HUCTOYHUKOB;

-MOZETNPOBATh CTPOCHUE aTOMOB AJIEMEHTOB 1-3 Mepro0B, CTPOSHHE MPOCTHIX MOJIEKYIT;

2. B leHHOCTHO - OpHEHTAIIMOHHOM cdepe:

-aHAJIM3UPOBATh U OIICHUBATH TIOCIICICTBUS JIJIsl OKPYIKAIOIICH Cpeibl OBITOBOM M MIPOU3BOJICTBCHHOMN
JIeSITEIbHOCTH YeJI0OBEeKa, CBA3aHHOM C

epepadOTKO BEIIECTB;

3. B tpymnoBoii cepe:
- IPOBOIUTH XMMUYECKHIT SKCTIEPUMEHT;

4. B cdepe 6e30MaCHOCTH KU3HEIEATEIBHOCTH:

-0Ka3bIBaTh MEPBYIO IIOMOLIb IIPH OTPABJICHUSX, OKOTAX U IPYTUX TPaBMaxX, CBSI3aHHBIX C BEIIECTBAMH U
nabopaTopHBIM 000PYIOBAHUEM.

- XUMUYECKOW CUMBOJIMKHU: 3HAKOB XUMHUYECKUX 3JIEMEHTOB, OPMYJT XUMHUECKUX BEIIECTB U YPAaBHEHUI
XHMHYECKUX pPeaKiuii;

- BOKHEHIINX XUMUYECKUX MOHATHIA: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIILHBIC aTOMHAS
MOJIEKYJISIpHast MacChl, HOH, XMMUYECKasl CBSA3b, BELIECTBO. KIACCH(PHUKALUSI BEIIECTB, MOJb, MOJISPHAs
Macca, MOJISIpHBIN 00beM, XUMHUecKasl peakiys, KiaccupuKanys peakuuil, 3JeKTPOIUT U HEIIEKTPOIIUT,
ANIEKTPOJINTHYECKAsL AUCCOLUALINS, OKUCIIUTEb ¥ BOCCTAHOBHUTEIb, OKUCIICHHE U BOCCTAHOBJICHUE;
-OCHOBHBIX 3aKOHOB XUMHHU: COXPAHEHUS MaCChl BELIECTB, IOCTOSIHCTBA COCTaBa, NEPUOAUYECKUNA 3aKOH;
- Ha3bIBaTh: XUMHYECKHE 3JICMEHTBI, COSJMHEHHSI H3yUYEHHBIX KIIaCCOB;

- 00BACHATH (U3WYECKUI CMBICT aTOMHOTO (MOPSAKOBOTO) HOMEpPa XMMHYECKOTO 3JIEMEHTa, HOMEPOB
IpyIIBl ¥ NIEpUOJA, K KOTOPBIM 3JIEMEHT NPUHAMICKUT B nepuogudeckor cucreme .M. Menneneesa;
3aKOHOMEPHOCTH MU3MEHEHHsI CBOWCTB 3JIEMEHTOB B IpeesiaXx MajbIX MEPUONOB M IJaBHBIX MOATPYIII;
CYIIHOCTbH PEaKIUii HIOHHOT'O OOMEHa;

-XapaKTepU30BaTh: XUMHUYECKHE DJIEMEHTHl (OT BOIOpOJAa 1O KAIbIHUSA) HAa OCHOBE WX MOJOXKEHHUS B
nepuoandeckoi cucteme [[.J11.MenneneeBa 1 0COOEHHOCTEH CTPOSHUS UX aTOMOB; XMMUYECKHE CBONWCTBA
OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BEIIECTB;

- ONpeNeNATh: COCTAaB BEIIECTB MO MX (opMyiiaM, NPUHAIUIEKHOCTh BEIIECTB K ONPEACICHHOMY Kiaccy
COCIIMHEHWH, TUIBl XMUMHUYECKUX PEaKUUH, CTENeHb OKUCIEHHWS DJJIEMEHTa B COCIMHCHHUSX, THUI
XUMUYECKOI CBSA3U B COEIMHEHUSX, BO3MOKHOCTh IPOTEKAHUS PEaKUi

HOHHOI'0 0OMEHa;

COCTaBIISITh: (POPMYJIIBI HEOPraHUYECKUX COSANHEHHN M3YYEHHBIX KJIACCOB; CXEMBI CTPOCHUS aTOMOB
nepBbixX 20 3neMeHToB nepuoauyeckoil cucremsl .M. MeHneneeBa; ypaBHEHUS XUMUYECKUX PEAKLIU;

- o0paIaThecsl ¢ XUMHUYECKOM 1ocyZoi 1 Tab0paTOpHbIM 000pyI0BaHUEM;

* BBIYHCIATH: MAacCOBYIO JIOJNIO XHMHYECKOTO 3JeMEHTa HO (QOpMyJie COCIUHEHHS, MAcCOBYIO JIOIIO
BEILIECTBA B PacTBOPE; KOJIMYECTBO BELIECTBA, 00BEM MJIM MACCy IO KOJIWYECTBY BEIIECTBA, 00bEMY WIIN
Macce PeareHTOB WU IPOAYKTOB PEaKLUH;

Hcnonb3oBanue MpuOOPETEHHBIX 3HAHMA M YMEHUH B NPAKTUYECKOW NESTEIBHOCTH M IOBCEIHEBHON
JKU3HH JUIsi: 0€30IacHOro OOpalleHus] ¢ BEHIeCTBAMU M MaTepHallaMH; SKOJOTHYECKH TI'paMOTHOTO
MIOBEJICHUS B OKPYXKAIOILIEH cpesie; OLEHKH BIMSHHUA XUMHUYECKOTO 3arpSA3HEHHs OKPYKAIOLIEeH cpebl Ha
OpraHu3M 4YeJOBeKa; KPUTHYECKOH OIEHKH HH(POpPMAlMM O BEIIECTBaX, HCIIOJIB3YEMbIX B OBITY;
NPUTOTOBJICHHUS PACTBOPOB 33JJaHHOW KOHLIEHTPALIHH.

-nonoxeHne metayuioB B I1.C.;  merayuinyeckasi cBsi3b, METAUINYECKAs! KPUCTAJUITMUYECKAs pelIeTKa;
-(huznveckre CBOMCTBA METAIJIOB.

-001IKe XUMHUYEeCKHe CBOcTBA Me: B3anmoeiicTerue ¢ HeMe, BO0#, KMCIIOTAMH, COJISIMH.
-KJIaCCU()MKAIMIO CIUIABOB HA OCHOBE YEPHBIX (UyTyH M CTallb) U LIBETHBIX METAJIIOB, XapaKTEPUCTHKY
(bU3NUECKUX CBOHCTB METAJIIIOB.

-OCHOBHBIE CITOCOOBI TIOTy4eHUsI Me B TPOMBIIIIICHHOCTH.

-BaXHEHIIINE COeIMHEHNS IEIOUHO3EMENIbHBIX METAJIIOB

-XMMUYECKHE CBOMCTBA AJIIOMUHHS, JKeJIe3a.

-00BSICHATH 3aKOHOMEPHOCTH U3MEHEHHsSI CBOWCTB 3JIEMEHTOB-METAJUIOB B IIpe/esiaX TJIaBHbIX OATPYIIIT;
-XapaKTepU30BaTh CTPOEHHUE 1 OOIIHE CBOMCTBA METAJIIOB;

-OMHCHIBATh CBOICTBA BBICIINX OKCHIOB 3JIEMEHTOB-METAIJIOB U COOTBETCTBYIOLINX UM OCHOBAHMIA;
-ONHCHIBATH PEAKIIH BOCCTAHOBIICHHS METAJIOB U3 UX OKCUOB;

-XapaKTepU30BaTh YCIOBHS U CIIOCOOBI MIPEAYIPEXKICHHST KOPPOZUH METAIIIOB; -

XapaKTepU30BaTh CBOMCTBA M 00JIACTH MIPUMEHEHHUS] METAIUTMIECKUX CIUIABOB;
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- COCTaBJIATh CXEMbI CTPOCHUSI aTOMOB 3JIEMEHTOB-METAJUIOB JIUTHS, HATPUS, MarHUS, aTIOMUHUS, KaJUs,
KaJbIns);

- OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB-METAJUIOB B Ipeiesiax TJIaBHBIX MOATPYIII;
-XapaKTepU30BaTh XMMHUECKHE CBOWCTBA METAJIOB M UX COETMHEHMI;

-ONMCHIBATh CBSI3b MEX]Iy COCTaBOM, CTPOEHUEM, CBOMCTBAMH BEIIECTB-METAJUIOB U X MPUMEHEHHEM;
-HACIIONIb30BaTh MPHUOOPETEHHBIE 3HAHWSHM yMEHHUSBIIPAKTHIECKONICATETPHOCTHH TIOBCETHEBHOKI3HU:
Ui 6e3omacHoro obpamieHus ¢ Me, SKOJIOTHUECKH TPaMOTHOTO TOBEACHHUS B OKpY)KAIOILIeH cpene,
KPUTHYECKOH OIeHKH HH(OPMAIINK O BEMIECTBAX, UCIIOIB3yEMBIX B OBITY

-3aMKChIBaTh YPAaBHEHUS peakmii B3auMoaenicteus ¢ HeMe, kucioramu, COlsIMH, UCTIONb3YS
ANEKTPOXUMUYECKUI psiT HAIPsDKEHUS. Me 1Sl XapaKTepUCTUKU XUMHUYECKUX CBOMCTB

- OTIMCHIBATh CBOMCTBA M 001aCTH IPUMEHEHHS Pa3INIHBIX METAJUIOB U CIUTAaBOB

-COCTaBIAITh CXEMY CTPOEHHUS aTOMa JKeJle3a;

-3aMKCHIBATh YPABHECHUS PeaKIMii XUMUYSCKUX CBOMCTB xkeie3a (OBP) ¢ oOpa3zoBaHueM coeMHEHUH C
Pa3IUYHBIMU CTENEHSIMU OKUCIICHUS;

-OMpeIENATh COeIMHEHH s, coepxaliue HoHbl Fe?* n Fe3* ¢ moMOIIbI0 Ka4eCTBEHHBIX PeaKInii
-o0pamarbcsi ¢ XUMUYECKOW MOCYJ0H 1 J1a00paToOpHBIM 000pyI0OBaHUEM;

-pacrio3HaBaTh ONBITHBIM ITyTEM COEIMHEHUS METaI.

-nonoxenne HemeTamios B I1.C. JI.11.MeHnneneena;

-aTOMHBIE XapaKTEPUCTHKH IEMEHTOB-HEMETAIIIOB, IPUYHHBI U 3aKOHOMEPHOCTH X U3MEHEHHS B
MEepUOJIaX U rpyIIax;

-0COOEHHOCTH KPHUCTAIIIMYECKOTO CTPOEHUSI HEMETAILJIOB;

-CTpOEHHUE aTOMOB-HEMETAJUIOB, (PU3NIECKHE CBOMCTBA.

- CTPOEHHE aTOMOB TaJIOTeHOB, CTEIICHU OKHUCICHHS, (PU3NIECKIE U XUMUYIECKIE CBOMCTBA.

-CBOMCTBA CEpPHOI KUCIOTHI B cBeTe npeacrapiaeHuil TO/;

-OKHCJIUTEIbHBIE CBOWCTBA KOHII. CEpHON KHCIOTHI B cBeTe OBP;

-KaueCTBEHHYIO PEAKIINIO Ha CYIh(aT-HOH.

-(pr3rUeckre M XUMUYECKHEe CBOWCTBA a30Ta;

-KpYrOBOpOT a30Ta B IPUPOJE.

- CTPOCHHE MOJIEKYJIbl aMMHUAKa;

-TOHOPHO-AKIIETITOPHBIH MEXaHU3M 00pa30BaHMS CBSI3M B NOHE aMMOHHS,

-CBOICTBa aMMHaKa;

-crocoOBI OTYYEHUS U PaCTIO3HABAHMS aMMHUAKa

- CBOMCTBA KUCIOPOJHBIX COCIMHEHUN a30Ta U @30THOM KHCIOTHI KAK OKUCIIATEIIS.

- XapaKTEpU30BaTh CBOMCTBA YIJIEPOa U MIEMEHTOB MOATPYIIIBI YIIIEpOia

- CBOMCTBA, 3HAYEHUE COCIMHEHUHN yTIIepoJa U KPEMHUS B )KMBOW U HEXUBOU IPUPOJIE.

-COCTaBJISITh CXEMBbI CTPOEHUSI AaTOMOB XUMUYECKUX 3JIEMEHTOB ~-HEMETAJIOB;

-1aBaTh XapaKTEPUCTUKY dJIEMEHTaM-HEMETaIlJIaM Ha OCHOBE ux nonoxeHus B [ICX3;

-00BSICHATBL CXOJICTBO M PA3JIMUUE B CTPOCHUH aTOMOB 3JIEMEHTOB-HEMETAIIIOB;

- OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XUMHUYECKHX 3JIEMEHTOB-HEMETAJIIIOB;

- XapaKTepH30BaTh XMMUYECKUE 3JIEMEHThI-HEMETAJUIbI MAJIBIX TIEPHOIOB;

- OIUCBIBATh CBOMCTBA BBICILIMX OKCHIOB XUMUYECKUX 3JIEMEHTOB-HEMETAIIIOB MAJIBIX MIEPUOJIOB, a TAKKE
oO111e CBOICTBa COOTBETCTBYIOLINX UM KHUCIIOT;

-CpPaBHHUBATh HEMETAILJIBI C METaJNIAMU

- COCTaBJISITh CXEMbI CTPOEHUSI AaTOMOB TajlOr€HOB;

-Ha OCHOBaHHUH CTPOEHUS aTOMOB OOBSCHSITH M3MEHEHUE CBOWCTB raJIOT€HOB B TPYIIIIE;

-3aMMChIBaTh YPABHEHUS peaKkMi ¢ TOUkH 3peHus OBP

-XapaKTepU30BaTh XUMHUECKHE 3JIEMEHTHI MOATPYIIIIBI CEPHI;

-3alIMChIBaTh YPABHEHUS XUMUUYECKUX PEAKLMHA B MOJIEKYJIIPHOM U ¢ TOUkH 3peHust OBP

- OMKCHIBATh CBOMCTBA aMMuaka ¢ Touku 3penus OBP u ero ¢usmosnoruueckoe Bo3eiicTBHE HAa OPraHUu3M
- 00pamaThCcs ¢ XMMUYECKON TOCYA0H M 1a00paTOpHBIM 000pyI0BaHUEM;

-TI0JTy9aTh ¥ COOMpaTh aMMHUAK;

-pacrio3HaBaTh OMBITHBIM ITyTEM aMMHaK

- COCTaBIIAITh CXEMBI CTPOEHHS aTOMOB 3JIEMEHTOB MOATPYIIIBI yIIIepoia

- COCTaBIIATH (POPMyYJIBI COEIMHEHUH YIiiepoJa U KPeMHHUS, WIUTIOCTPUPYIOIIKE CBOMCTBA KapOOHATOB U
CUJIMKATOB

-pacrio3HaBaTh PaCTBOPHI KUCIOT U IIENIOUEH, XJI0pU-, CyibhaT-, KapOOHAT-MOHBI K HOHBI AaMMOHHS;
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- ONUCBIBaTh XUMUYECKOE 3arPsI3HEHUE OKPYXKAIOUIEH CpeIbl KaK CIEeICTBUE MPOU3BOICTBECHHBIX
MPOIIECCOB, CIIOCOOBI 3aIUTHI OT 3arpsA3HEHUN

-HCTIOIB30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHUS B IPAKTHICCKON NEATEILHOCTH U TTOBCETHEBHOM
SKU3HU IS

-00BSCHEHUS] XUMUYECKHX SIBJICHUH, POUCXOJIAINNX B IPUPOJIC, OBITY M HA TIPOU3BOJICTBE;

-9KOJIOTUYECKU TPaMOTHOTO MOBEJICHHS B OKPYXKAIOIIEH cpee;

-OIICHKY BJIMSHUSI XUMUYECKOTO 3arPS3HCHUS OKPYKAIOIIEH Cpe/ibl Ha OPraHU3M YEIIOBEKa U IPYTHE
JKUBBIE OPTaHU3MBI;

-0€30TMacHOTO 00paIeHHs C TOPIOYUMH B TOKCHYHBIMU BEIIECTBAMH, TAOOPaTOPHBIM 000pyIOBaHIEM;
-KpPUTUYECKOH OIIEHKU JOCTOBEPHOCTH XUMHUECKON HH(OPMAIUY, TOCTYIAIOIIEH 13 pa3HBIX

HMCTOYHUKOB.
TemaTH4yeckoe NJIaHUPOBaHHe yieOHOro MaTepuaja S8kiace
Ne Hazpanue KonuuectBo IIpakTHueckue KonTponbHbie
TJIaBBI TJIaBBI 4acoB paboThI paboThI
Benenue 5 1 1
1 ATOMBI 9 -
XUMHYECKUX
AJIEMEHTOB
2 [Ipocteie 7 - -
BeIIeCTBa
3 Coenunenus 14 1 1
XUMHYECKUX
AJIEMEHTOB
4 H3meneHus 13 1 1
MIPOUCXOISIIINE C
BEIIECTBAMH
5 PactBopbI. 20 1 1
PCTBOpPEHHE
6 Hroro 68 4 4

OCHOBHOE COJAEPKAHHUE

8 knacc

BBeaenue (5 yac)

[MpenmeT xuMuu. MeTo bl IO3HAHUS B XMMUU: HAOJIOJICHUE, SKCIIEPUMEHT, MOJICTIUpoBaHue. VIcTOUHUKH
XUMHYECKON WHpOpMAINK, €€ IONy4YeHHEe, aHAIW3 M TPEJCTaBIeHHE ero pe3ynbrartoB. l[loHsTtne o
XUMHUYECKOM JJIEMEHTE M (opMax €ro CyIIECTBOBAHUS: CBOOOJHBIX aTOMax, MPOCTBIX M CIIOMKHBIX
BemiecTBax. [IpeBpamienus BemecTB. OTIMYHE XUMHUYECKHX PEAKIUA OT (QU3NYECKHX sBIeHUH. Porb
XUMHH B KHU3HHU dejioBeka. XeMmodwius u xemodooust. KpaTkue cBeieHHs U3 UCTOPUHM BOSHUKHOBEHUS U
pa3BuTUs XUMHHA. PO OTEYECTBEHHBIX YYEHBIX B CTAHOBJICHWW XMMHUYECKOW Hayku — paboTel M. B.
JlomonocoBa, A.M. byraeposa, JI. 1. MenneneeBa. Xumudeckass CUMBOJIMKA. 3HAKH XUMHUYECKUX
AJIEMEHTOB W TPOWCXOXJICHHWE WX HazBaHWW. Xumudeckue (opmynbl. MHmekchl n ko3 ummeHTs.
OTHOCHUTENIbHBIE aTOMHAsI M MOJICKYJISIpHast Macchl. [IpoBeeHe pacueToB MacCOBOM JIOIM XUMHUIECKOTO
3JIEMEHTA B BEIIECTBE Ha OCHOBE ero (gopmysl. [lepronnyeckas cuctema xumudeckux snnementos /1. U.
MenneneeBa, €e CTpyKTypa: Majble M OONBINHE MEPUOMABI, TPYNIBl W moArpymmbl. [lepuoamueckas
CUCTEeMa KaK CIIPaBOYHOE TIOCOOUeE /IS TIONYYCHUS CBEACHUN O XMMHYECKUX DJIEMEHTAaX.

Jemonctpauun. 1. Moxnenu (mwapocrepxaeBble 1 Ctioapra—Dbpurineda) pa3inuHbIX IPOCTHIX U
CJIOKHBIX BEIIECTB.

2.Konneknus CTeKITHHON XUMHIECKOU TTOCYbL. 3. KoJIeKInss MaTepralioB U U3JEIIHA U3 HIX Ha OCHOBE
amoMuHud. 4. BzauMopeiictBiue MpaMopa ¢ KUCJIOTOM U TOMYTHEHUE U3BeCTKOBOU Boibl. [IpakTHYeckue
pa6oThI 1. [IpaBuina TexHUKH 0€30MMACHOCTH MPHU padoOTe B XUMUIeCcKoM kabunete. [IpueMsl oOparienus ¢
J1a00paTOPHBIM 000PYIOBAaHMEM W HarpeBaTeIbHbIMU pudopamu. 2. [IpuroToBiicHHe pacTBOpa caxapa u
pacyeT ero MaccoBOM 0 B pacTBOPE

4. YcnoBus TeYEHUS] XUMUYECKUX PEAKIUN MEX]Ty paCTBOPAMHU JIEKTPOJIUTOB 10 KOHIA.

5. Penienune skciepuMEHTAIbHbBIX 3a]1a4.
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Tema 1. ATOMBI XUMHYECKHX IJIEMEHTOB (94ac)

ATOMBI Kak (hopMa CyLIeCTBOBaHUS XUMHUYECKHUX 31eMeHTOB. OCHOBHBIC CBEJCHUS O CTPOCHUHU aTOMOB.
JoxazaTenscTBa CIOXHOCTH cTpoeHus atoMoB. OmbITel Pesepdopma. Ilmanerapras momensb cTpoeHus
aToMma.

CocTaB aTOMHBIX S1ep: MPOTOHBI, HEUTPOHBI. OTHOCHUTENbHAS aTOMHAs Macca. B3anMoCBsI3b TOHATHI
«IIPOTOHY», KHEUTPOHY», KOTHOCHUTEIIHHASI AaTOMHAS Maccay.

M3meneHune dncia MpOTOHOB B siipe aToMa — 00pa30BaHNE HOBBIX XHMHYECKUX JIIEMEHTOB.

H3meneHnne uuciia HEMTPOHOB B sApe aTomMa — oOpa3zoBaHue H30TomnoB. COBpeMEHHOE OIpeAeieHHe
MOHATHS «XUMHYECKAN 37IeMeHT». M30TOMbI Kak pa3HOBUIHOCTH aTOMOB OJTHOTO XUMHYECKOTO dJIEMEHTA.
OnekTpoHbl. CTpoeHHe 3JEKTPOHHBIX YPOBHEH aTOMOB XHUMHYECKHMX OJJIEMEHTOB MAaJbIX MEPHOIOB.
[TonsiTHE 0 3aBEpIIIEHHOM 3JIEKTPOHHOM YPOBHE.

Ilepnomgmueckas cucteMa XUMHIeCKUX 31eMeHTOB J[. 1. MenneneeBa U CTpoeHHE aTOMOB — (DH3UICCKUH
CMBICTI IOPSIIKOBOTO HOMEpA 3JIEMEHTA, HOMepa I'PyMIbl, HOMepa Nepruoia.

N3MeHeHue yuciia 3eKTpOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO JIEMEHTa —
o0pa3oBaHHe MOJIOKUTENBHBIX H OTPUIIATETFHBIX HOHOB. MOHBI, 00pa3oBaHHBIE aTOMaM{ METAJUIOB U
HeMeTayu10B. [IpnunHbI H3MEHEHN METAJUIMYECKUX U HEMETANINYECKUX CBOMCTB B MIEpUOJaX U TpyInax.
O6pa3oBanune OMHAPHBIX coenuHeHH. [loHsaTHE 00 HOHHO¥ CBs3M. CXeMBl 00pa30BaHUsI HOHHOW CBSI3H.
B3anmopeiicTBrue aTOMOB 3IIEMEHTOB-HEMETAIIIOB MEXAy c000if — 00pa3oBaHNe ABYXaTOMHBIX MOJICKYJ
MPOCTHIX BemecTB. KoBasieHTHas HETOIsIpHAs XUMUYECKas CBSA3b. DIEKTPOHHBIE H CTPYKTYypPHBIC
¢dopmynbl. BanmojelicTBie aTOMOB HEMETAIIOB MEXLy co00ii — oOpa3oBaHNe OMHAPHBIX COCTUHEHUI
HEMETAJUIOB. DJIEKTPOOTpHUIlaTeNbHOCTE. KoBaneHTHas monsipHast cBs3b. [loHATHE 0 BaJIEHTHOCTH Kak
CBOICTBE aTOMOB 00pa30BBIBATh KOBAICHTHBIE XUMUUecKue cBs3u. CocTaBneHne Gopmysl OWHAPHBIX
COEIMHEHWH 0 BaJIeHTHOCTH. Haxosk/ieHre BaJleHTHOCTH 110 (hopMyIie OMHapHOTO COSTUHEHNS.
BianmozeiicTBre aTOMOB METAJLIOB My CO00H — 00pa30BaHUE METALUTUYCCKUX KPUCTAILIOB.,
[ToHsiTHE O METAJIMYECKON CBA3H.

I[eMOHCTpaIII/II/I. MOILCHI/I aTOMOB XUMHWYECKUX JJIEMCHTOB. Hepyloz[nqecxaﬁ cucreMa XuMH4YCCKuXxX
anemenToB [I. . Menneneesa (paznuansie (opMbl). M3roToBNIeHE MOIETIeH MOJIEKYJI OMHAPHBIX
coeuHEeHMH. V3roTOBIICeHHE MOIETH, MILTIOCTPUPYIOIIEH CBOMCTBA METAIITUYECKOM cBs3u. KoOHTpoabHAas
pa6ota 1 o Teme: « ATOMBI XUMHUYECKUX DIIEMEHTOB)

Tema 2 IIpocTbie BemecTBa (7 1ac)

Ilonoxxenue MeTamioB U HeMeTayuIoB B [lepuoaudeckoil cucteMe XUMHUYECKHUX 3JIEMEHTOB

. U.MenneneeBa. Baxxaelme mpocThie BEMECTBA — METAIUTHI (3KeJIe30, ATFOMUHHN, KaIbI[i, MarHHA,
HaTpul, kaynuii). O0mue GU3nIecKkre CBOMCTBa METAJUIOB. BaskHelIne mpocThie BeleCTBa-HEMETaLIbI,
o0Opa3oBaHHBIE aTOMaMH KHCIIOPO/a, BOJOPOAA, a30Ta, cepsl, (hocdopa, yriaepona. MomeKymbl MPOCTHIX
BEIIECTB-HEMETAIIOB — BOJI0PO/1a, KUCIOPO/Ia,

asoTa, rajnoreHoB. OTHOCHTEIbHAS MOJNIEKYIIsIpHas Macca. CIIoCOOHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB
K 00pa30BaHMIO HECKOIBKHUX TMPOCTBIX BEIIECTB — aJUIOTPOIHs. AJUIOTPONHbBIE MOIU(PUKAINN
kucinopona, Gocdopa, omoBa. MeTaluMueckue W HEMETaIMYECKHE CBOWCTBA IPOCTHIX BEIIECTB.
OTHOCHUTENBLHOCTD 3TOI'O MTOHITHS.

Uucno ABoragpo. KommdectBo BemectBa. Monb. MomsipHast macca. MonspHBIE 00beM Ta3000pa3HbBIX
BemecTB. KpaTHble equHHIEI W3MEPEeHHs KOJUYECTBAa BEIIECTBA — MWIIUMOIb W KHIOMOIIb,
MUJUIUMOJIApHad W KHUJIOMOJIApHAsA MacCChbl BEIICCTBA, MHHHI/IMOJIHPHBIﬁ u KHHOMOHHpHLIfI OGT)CMLI
ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ ncronp30BaHUEM MTOHITUN «KOJIHYECTBO BEIIECTBA», «MOJISIPHAS Maccay, «MOJISPHBIH 00beM
ra3oB», «4UCI0 ABOTAIPON.

JemoncTpanuu. O3HaKOMIIEHHE € KOJIIEKIHe MeTaioB. O3HaKOMIIEHHE ¢ KOJUIEKIIMEN HEMETaJIOB.
Tema 3. CoenrHeHusi XMMH4YeCKUX Y1eMeHTOB (144ac)

Crenens okucineHus. CpaBHEHHE CTENIEHH OKUCIIEHUS U BaJ€HTHOCTH. ONpeesieHUue CTENIEHN OKUCIIEHUS
2JIEMEHTOB B OMHApPHBIX coenuHeHusX. CocraBienue GopMysl OMHAPHBIX COSIMHEHUH, OOIIHiA crioco0 X
Ha3BaHU.

bunapHbIe COeTMHEHNS METAJIOB M HEMETAJUIOB: OKCHIIBI, XJIOPUABI, cynbdumsl u np. CocTaBneHHe UX
¢dopmyi. bunapHble coelMHEHNs HEMETAJIOB: OKCHIBI, JIETyYHe BOJOPOJHbIE COCAMHEHHS, HX COCTaB U
Ha3BaHUs. HpeHCTaBI/ITCHI/I OKCHIOB: BOJa, yrﬂeKHCHBIfI ra3, HEramcHas HU3BCCTh. HpeJICTaBI/ITeJ'[I/I
JIETYYHMX BOJOPOIHBIX COEAMHEHUI: XJIOPOBOAOPO U aMMHAK.

OcHoOBaHUs, UX COCTaB W Ha3BaHMs. PacTBOpUMOCTH ocHOBaHUH B Boje. [IpeacTaBuTenu menodei:
TUAPOKCH]IBI HATPHUS, Kanus U Kanbius. [loHATHE 00 HHAMKATOPaX M KAaYeCTBEHHBIX PEaKITHIX.
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Kucnotsl, ux coctaB u Ha3zBauus. Kinaccudukarus kucnot. [IpeacraBurenyt KUCIOT: CEpHAsi, COJSTHAS,
azotHast. [lonarue o mkane kucinotHocTH (mkana pH). MIsMeHeHne 0OKpacku WHAUKATOPOB.

Conu Kak MPOU3BOJHBIE KUCIOT U OCHOBAHUH, X COCTaB M Ha3BaHUs. PacTBOpUMOCTH CoJieil B BOZE.
[IpencraBuTenu cojeii: XJI0pu HATpUsl, KapOoHAT U GocdaT KaabLusl.

AMopdHbIE U KPUCTAJUTMYECKHE BELIECTBA.

MexMoeKysipHble B3aNMOACHCTBUA. THIThI KPUCTAIDIIMYECKHAX PEIMIETOK. 3aBUCHMOCTH CBOHCTB BEIIECTB
OT TUIIOB KPUCTAJUTMUECKUX PEIIETOK.

UucTele BemecTBa U CMeCH. [IpuMepsl KHIKHUX, TBEPIBIX W Ta3000pa3HBIX cMmeceil. CBOWCTBA YMCTBIX
BemiecTB U cMecell. Mx cocraB. MaccoBas u o0beMHast 10U KOMIIOHEHTa CMECH. PacueThl, CBsI3aHHBIE C
WCTIONTb30BAaHUEM MOHSTHUS «HOIS.

JemoncTpamun. OOpa3nbl OKCHIOB, KUCIOT, OCHOBAaHUHN M cojici. MoJien KPUCTAUTHISCKUX PEIIETOK
XJopuaa HaTpus, aiamasza, okcuna yraepoaa (IV). KucnoTHo-mieno4yHsle MHAMKATOPHI, M3MEHEHHE HUX
OKpacK¥ B Pa3MUYHBIX Cpefax. YHHBEPCAIbHBIN HHIMKATOP M M3MEHEHHE €ro OKPacKHd B Pa3IMIHBIX
cpenax. [lkama pH.

JlabopaTtopHble onbIThl. 1.03HakomiieHHE CO cBolicTBamu ammuaka. 2.0mpenenenue pH pacTBOpoB
KHCJOTHI, 1enoun W Boabl. 3.Ompenenenne pH auMoHHOro M sI6J0YHOTO COKOB Ha cpe3e IJIOAOB.
4.03HaKOMJICHHE C KOJUICKIHEH coseit.5.O3HakoMIIeHHe ¢ KOJUICKITMEH BEIeCTB C pPa3HBIM THIIOM
KPUCTAJUTMYECKOW pemieTku. 6.M3rotoBneHne mozeneil KpuCTAIUIMYeCKHuX pemeTok. O3HaKoMIIeHHe C
00pa3IoM TOPHOH MOPOJIBI.

IIpakTu4yeckue padotsl 2. [IpurotoBieHue pacTBopa caxapa 1 pacyeT ero MacCOBOM J0JIU B pacTBOPE .
Kountpoabhas padora 2 no teme «CoeqUHEHUS XHUM.3JIEMEHTOB ».

4. U3meHeHus, npoucxoasimue ¢ Bemecrpamu (134ac)

IlonsTre SBIEHUMN, CBI3aHHBIX C NU3MEHEHUSIMH, IPOUCXOASIINMH C BEHIECTBOM.

SIBneHns, cBsA3aHHBIE C W3MEHEHHEM KPHCTALUIMYECKOIO CTPOEHHUS BEIIECTBA IPHU IOCTOSHHOM €ro
cocraBe, — (Qu3nueckue sBiIeHUs. DU3NUECKUE SBICHUS B XUMHH: AUCTHIUBILNUS, KPUCTAJUTU3AIMSA,
BBINIAPUBAaHUE U BO3TOHKA BELIECTB, (PUIBTPOBAHHE U LEHTPU(PYTUpOBaHHUE.

SIBneHns, cBs3aHHBIE C U3MEHEHHEM COCTaBa BEILECTBA, — XUMHUYECKHE peakunu. [IpusHaku u yciaoBuA
MIPOTEKaHUs] XUMUYECKUX peaklnii. Briienenne TeroTsl U cBeTa — peakuuu ropenus. [lousatue o6 3x30
- U SHJOTEPMUYECKUX PEAKLIUIX.

3aKOoH cOXpaHEHHs MacChl BEIIECTB. XMMUYECKUE YpaBHEHHSI. 3HAUCHHE HHIICKCOB M KOO PHUIINEHTOB.
CocrapiieHUE YpaBHEHHI XUMUYECKUX PEAKLIMM.

Pacuers! Mo xuMu4YeckuM ypaBHEeHUsIM. Pelienune 3a1a4 Ha HaXOKAEHUE KOJIMYECTBA, MACChl WM 00beMa
MpOAYKTa peakUWud II0 KOJIMYECTBY, Macce WM oOBeMy HCXOJHOTO BemiecTBa. PacueTrsl ¢
HCIIOJIB30BAHUEM IIOHATHUS «HOJSA», KOTZa HMCXOJHOE BEIIECTBO JAHO B BUJE PACTBOpPA C 3aJaHHOU
MacCOBOH JI0JIEH paCTBOPEHHOI'O BEIIECTBA WIN COAEPKUT ONPEACICHHYIO OO IPUMECEH.

Peaxunn paznoxenus. IlpencraBnenne o ckopocTn XxuMudeckux peakuuii. Karammsatopsl. GepMeHTHI.
Peaknum coeaunenus. Karanutudeckue W HEKaTAIUTHUYECKHE PEaklUH, oOpaTHMble W HEOOpaTHUMbIC
peaknuu. Peakiun 3amemieHus. P akTHBHOCTH METAJIOB, €r0 HCIOJB30BaHUE IS MIPOTHO3HPOBAHMS
BO3MOXHOCTH NPOTEKAHUs PEAKIUM MEXIy METalllaMU M KUCJIOTAaMH, PEaKLUUN BBITECHEHUS OJHMUX
METaJUIOB M3 PacTBOPOB HX coiyiell npyrumu Metayuiamu. Peakuum oOmeHna. Peakuuu HeWrpamusauuu.
VYcioBus mpoTeKaHUs peaknuii oOMeHa B pacTBOpax JI0 KOHIIA.

THIIbI XUMHUYECKUX PEaKIUil Ha IpUMEPE CBOMCTB BOJbL. Peakius pas3ioKeHus: — 3JIEKTPOJIU3 BOJBI.
Peaknyu coequHEHNsI — B3aHMOAEHCTBUE BOJBI C OKCHAMH METAJIJIOB U HEMETAIUIOB. Y CJIOBHE
B3aMMO/JICUCTBUS OKCUIOB METAJNIOB U HEMETAJIOB C BOJIOM. [IoHATHE «TUAPOKCUIBIY.

Peakuun 3aMereHus — B3auMoJeicTBUE BO/IBI ¢ MeTaJutaMu. Peakiinn oOMeHa — THAPOIN3 BEIECTB.
Jemoncrpanun. [Tpumepsl Gu3ndeckux sSBICHUIA: a) TuIaBieHue napaduHa; 0) BO3TOHKA HOJA WK
OCH30IHOI KHCIIOTHI; B) PACTBOPEHUE OKPAIICHHBIX COJNEH; T) Tu(Qy3usl TyIIHCTHIX BEIECTB C TOPSILIEH
JIAMITOYKY HakanuBaHus. [IpuMepbl XUMUYECKUX SIBJICHUI: a) ropeHue Maraus, gocdopa; 0)
B3aUMO/ICHCTBUE COJISTHOM KHCIOTHI C MPaMOPOM HJIH MEJIOM; B) mostydeHne ruapokcuaa meau (11); r)
pacTBOpeHHE MOTYYEHHOTO THAPOKCHAA B KUCIOTaxX; 1) B3aumoaericteue okcuaa meau (II) ¢ ceproit
KHCJIOTOH IpH HATPEBAaHHM; €) PA3JIOKECHUE IEPMAHTaHaTa KaJIUs; 3K) Pa3sIoKeHHE IIePOKCHIa

BOJIOpPOJia C TIOMOIIBIO AMOKCH/IA MapraHla 1 KaTajla3bl KapToQessi Ui MOPKOBH; 3) B3aUMOJICHiCTBHE
pa30aBIEHHBIX KUCIOT C METAJIIAMU.

IIpakTuyeckue padotsl 3. [[pr3HAKN XUMHUYECKUX pEaKInii.
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Koutpoabhas pa6ora 3 no teme: «3MeHEHUS, TPOUCXOSIINE C BEIICCTBAMIDY

Tema 5. PactBopenne. PacTBopbl. CBoiicTBa pacTBOPOB 3J1eKTPOJNTOB (204ac)

PactBopenne kak (U3MKO-XUMUYECKHEM mporiecc. [loHsATHE O TrUApaTaXx M KPUCTALUIOTHApPATaX.
PactBopuMocTs. KpuBble pacTBOPUMOCTH Kak MOJENb 3aBUCUMOCTH PaCTBOPUMOCTU TBEPIBIX BEILIECTB
0T TeMIieparypbl. HachlleHHbIe, HEHACHIIIEHHBIE U MEPECHIIIEHHBIE paCTBOPHI. 3HAYEHUE PACTBOPOB JUIS
MIPUPOJIBI U CENTBCKOTO XO35MCTBA.

IlonsiTne 00 DJEKTPONUTHUYECKON UCCOMHUAIMH. OJIEKTPOJIUTHI M HEIEKTPOIUTHL. MexaHu3M
JUCCOLMAIMM 3JEKTPOJUTOB C pa3jIMYHBIM XapakTepoM CBs3d. CTeneHb 3IEKTPOIUTHYECKON
mucconnanyu. CUIIbHBIE U CITA0bIe DIIEKTPOIUTHI.

OCHOBHBIE TTOJIOKEHUS TEOPHH IEKTPOIUTHIECKOM auccoruanyy. FIoHHbIe ypaBHEHUS peakInii.
Peaknym oOMeHa, ayIwe 10 KOHIIA.

Kiraccudukanns HOHOB ¥ UX CBOMCTBA.

Kucnotsl, ux xknaccudukanus. Jlucconuanusi KUCIOT M KX CBOMCTBA B CBETE TCOPHH IIICKTPOTHTHIECKOM
Jucconuanuy. MosekysipHble 1 MOHHbIE ypaBHEHUs peakuuil. B3aumoneiicTBre KUCIOT ¢ METalIaMH.
ONEeKTpOXUMHUYECKHUH psiA HanpsbKeHU MeTanioB. BzaumozeiicTBre KUCIOT ¢ OKCHUIaMH METaJLJIOB.
BzaumopeiicTBre KUCIOT C OCHOBaHUSMU —peaKius HeHTpanu3aiuu. BzauMoeicTBre KUCIOT C
consMu. Vcronb30Banue TaONHIIbI PACTBOPHUMOCTH TS XapaKTEPUCTUKN XUMUYECKIX CBOUCTB KUCIIOT.
OcHoBanus, ux kiaccudukanys. Jucconuanns OCHOBaHUN M UX CBOWCTBA B CBETE TEOPUHU
AIIEKTPOIUTHYECKOH quccormanyn. BzanMopelictBrue ocHOBaHUM ¢ consiMu. Mcrnonp3oBanne TaOIuIbI
PacTBOPUMOCTH JJI XapaKTEPUCTUKU XUMUYECKUX CBOMCTB OCHOBaHUM. B3aumoaelicTBre menodei ¢
OKCH/IaM{ HEMETAJIJIOB.

Comnu, uX TUCCOIMAITNS U CBOMCTBA B CBETE TEOPHUH JIEKTPOIIUTUYECKON Aucconuanuu. Bzaumoneiicteue
conell ¢ MeTallaMH, 0COOEHHOCTH 3THX peakiwii. B3anmMopericTBue conelr ¢ comsimu. lcmonb3oBaHne
TaOJHUIIBI PACTBOPUMOCTH JIJIsl XapaKTEPUCTUKN XUMHUYECKUX CBOMCTB COJICH.

O06o006muieHne cBefieHnit 06 okcHuaax, X KilacCU(pUKAIUU U CBOUCTBAX.

I'eneTnueckue psiapl METaUIa U HeMeTaia. 'eHeTnyeckas CBsI3b MEXAY KJIacCaMU HEOPTraHUYECKUX
BEIIECTB.

OKHCIUTETBbHO-BOCCTAHOBUTEIBHBIC PEAKIUU.

OnpenesneHue cTeNeHeH OKUCIIEHHS ISl DJIEMEHTOB, 00pa3yoIMX BEIIECTBAa Pa3HBIX KJIACCOB. Peakunu
MOHHOTO OOMEHa M OKHCIHTEIhHO-BOCCTAHOBUTENBHBIE peakiuu. OKUCIUTENb ¥ BOCCTAHOBUTEID,
OKHUCJIEHHE U BoccTaHoBieHHe. CocTaBleHHE ypaBHEHHH OKHMCIUTEIbHO-BOCCTAHOBHUTEIBHBIX pPEaKLUi
METOJIOM AJIEKTPOHHOTO OaaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAJIIOB M HEMETAJIOB, KUCJIOT U COJIeH B CBETE OKUCIUTEIbHO-
BOCCTAHOBHUTCIIbHBIX peaKuHﬁ.

Jemonctpauun. B3anmMoneiicTBue pacTBOpPOB XJIOpHIa HAaTpus W HuTpaTta cepebpa. [lomyueHue
HEPAacTBOPHUMOT0 THAPOKCHAA M B3aUMOJEIICTBHE €ro ¢ KHCIoTaMu. B3auMopeWcTBHE KHCIOT C
OCHOBaHUSIMU. B3anMoaeicTBUE KUCIOT ¢ OKCUAAMHU METAIIOB. B3auMozaeiicTBUe KUCIOT ¢ MeTaJIaMHu.
B3anMoielicTBrEe KUCIOT € COJIIMU. B3anMoIeCTBIE HIEI0YEH ¢ KMCIOTaMU. B3anMoaelcTBIeE HIe10yei
C OKCHJIaMH HEMETAII0B. B3aumopelicTeue menoueit ¢ cossimu. IlosrydeHne u cBoiicTBa HEPACTBOPUMBIX
ocHoBaHMil. B3anmoielicTBie OCHOBHBIX OKCHJOB C KMCIIOTaMH. B3amMogencTBe OCHOBHBIX OKCHJIOB C
BOoAOW. B3aumoneiicTBre KUCIOTHBIX OKCUAOB C HIEIIOYAMH.

IIpakTHyeckue padoThl 4. YCIOBUS TEUEHHUS] XUMHUECKUX PEAKIUI MKy pacTBOPaMH SJIEKTPOIUTOB
JI0 KOHIIa.

5. PelieHue 3xkcrepuMEHTANbHBIX 3a4a4.

HToroBasi koHTpoabHasi paboTalNed 3a Kypc xumun 8 kiaacca

IIpeaMeTHBIMU pe3yJIbTATAMM U3y4YeHHS NpeaMeTa « XUMHSD> SBJISAIOTCH CJlelyIolue YMeHUs:

Tema: «BBenenue B xumuio. [lpeqmer xumumn»

BrinyckHUK HAy4UTCS:
-PackppiBaTh CMBICT OCHOBHBIX MTOHSITHI: BELUIECTBO, XUMUYECKUHN 3JIEMEHT, OTHOCUTENIbHASI ATOMHAS U
MOJIEKYJIIPHAsI MAacChl;
-Ha3bIBaTh XMMHUUYECKUE DJIEMEHTHI;
-BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, 4 TAK)KE MacCOBYIO -J10JII0
XUMUYECKOTO AJIEMEHTA B COeIMHEHUSIX IS OLEHKU UX NPaKTUUYECKOU 3HAUUMOCTH;
-coOJTIOAaTh MpaBwiia TEXHUKHN O0€30IMaCHOCTH TIPH MTPOBEICHUH HAOIIOACHHN W OTIBITOB

BrInyCKHUK NOTYyYUT BO3MOKHOCTD HAYUUTHCS:
-OIPENIETATh POJIb PA3JIUYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
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-XapaKTepU30BaTh METOJIbI XHMHUYECKOW HAyKH (HAOII0ICHIE, CpaBHEHUE, SKCIIEPUMEHT, U3MEPEHUE) U
WX POJIb B IO3HAHUU MPUPOIBI
Tema: KATOMBI XUMHMYECKHX 3JIEMEHTOB)

BrInyCKHHUK HAy4YUTCS:
-PackppiBaTh CMBICT OCHOBHBIX ITOHSTHIL: aTOM, U30TOMbI, XHMUUYECKAsI CBSI3b, ANEKTPOOTPULIATEIBHOCTS;
-O0BACHATH (PU3HUECKUI CMBICI MTOPSAAKOBOTO HOMEpa JIEMEHTa, HoMepa IpyIIbl, HOMepa Meproa;
-COCTaBIISITh CXEMBI CTPOCHHUS aTOMOB MepBbIX 20 3eMeHTOB nepuoandeckon cuctemsl .M. Menneneena;
-paznuyaTh BUABl XUMUYECKOU CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJIAPHYI0, KOBAJICHTHYIO HETOJSIPHYIO U
METaJUIMYECKYIO;
-M300pakaTh FJICKTPOHHO-HOHHBIE (hOPMYJIBI BEIIECTB, 00Pa30BaHHBIX XUMUYECKUMU CBS3SIMU PA3HOTO
BUJIA.

BpinyCcKHHK NOIYYUT BO3MOKHOCTh HAYUHUTHCS:
-0CO3HaBaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM JIJIs1 MPAKTUUECKOM AEATEIbHOCTH YEIOBEKA;
-ONUCHIBATh U3yYCHHBIC O0OBEKTHI KAK CUCTEMBI, IPUMEHSIS JIOTHKY CUCTEMHOTO aHajIK3a
Tema: «IIpocThie BemecTBa»

BrInyCKHUK HAy4YUTCS:
-KJIACCU(UITUPOBATh XUMHUUECKUE DJICMEHTHI Ha METAJIIbl, HEMETAJLJIbI, HHEPTHBIE 3JICMECHTHI (Ta3bl) IS
OCO3HAHUS BaXKHOCTH YIOPSAOUYCHHOCTH HAYYHBIX 3HAHUM;
-BBIYHCIISITH KOJTMIECTBO BEIECTBA, 00BEM HITH MACCy IO KOJMYECTBY BEIIECTBA;

BrINyCcKHMK MOMTY4YUT BO3MOKHOCTh HAYYUTHCS:
-pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCTIOJIb3Yys CPEJICTBA YCTHON U MHChMEHHON
KOMMYHHMKALIUH IIPHU paboTe ¢ TeKCTaMH y4eOHHUKA U AOIOJIHUTEIbHOM IUTEpaTypoil, CHpaBOYHBIMU
TaOIUIIAMU;
-IIPOSIBJIATH TOTOBHOCTH K YBaXXCHHUIO UHOM TOUYKH 3pEHUsI TP 00CYKIICHUN PE3yIbTaTOB BHIMOJIHEHHOM
paboThI
Tema: «CoequHeHUs] XMMHYECKHX 3JICMEHTOB)

BrInyCKHHMK Hay4uTCS:
-OIPENENATh CTENEHb OKUCIICHHS 2JIEMEHTA B COEAMHEHUX;
-OIPENENATh NPUHAIECKHOCTD BEIECTB K OMPEAECICHHOMY KJIACCy HEOPTaHNYECKUX BEIIECTB;
- pa3nuyaTh 3KCIEPUMEHTAIBHO KHCIOTHI U MIENOYH, ONb3YACh WHAMKaTOpaMH; OCO3HaBaTh
HEOOXOIMMOCTH COOITIOICHHUST Mep 0€30TaCHOCTH MPpH 00paIeHNH ¢ KHCIOTaMH H IIeT0YaMHu.
-BBISIBIISITH 3aBUCUMOCTH CBOMCTBBEIIIECTBOT CTPOSHUSANX KPUCTAUINYECKUX PEUIETOK: HOHHBIX, aTOMHBIX,
MOJIEKYJIAPHBIX, METAITHUYECKHX;
-[IPUTOTOBJIATH PACTBOPHI C ONPEAECIEHHON MACCOBOM J10JIEH PACTBOPEHHOIO BEIIECTBA;
-COCTaBJIATH (POPMYJIBI HEOPraHWIECKUX COSIMHEHHI 1O CTENICHSIM OKHCIICHUS SJIEMEHTOB, a TAKXKe
3apsiiaM MOHOB, YKa3aHHBIM B Ta0JIMIIE paCTBOPUMOCTH KUCIIOT, OCHOBAaHHI U COJIel;

BhINyCKHUK MOTyYNUT BO3MOXHOCTh HAYYHUTHCS:

-ACHOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUYECKOH NESITEbHOCTH 1 TIOBCETHEBHOM
JKU3HU /711 IPUTOTOBJIEHHS PACTBOPOB 33JJaHHON KOHIIEHTPALIMH.
Tema: «3MeHeHHUs1, MPOUCXOAALINE € BellIeCTBAMMI

BrInyckHHK HayduTCS:
-IPUBOJIUTH MPUMEPBI XUMHUUYECKHX MPOLIECCOB B IPHPOJIE;
-M300pakaTh CyITHOCTb XUMHUUECKUX PEAKIUH C MOMOIIBI0 XUMHUUECKUX YPaBHEHHIA;
-00BSICHATH pa3IMUYHbIE CITOCOOBI KJIACCUPHUKAINN XUMHIECKUX PEaKIINH;
-IPOBOJUTH XUMHUYECKHE OMBITHI U AKCIIEPUMEHTHI M O0BACHATH UX PE3YIbTaTHI;

BBINYyCKHMK MOIYYAT BO3MOYXKHOCTh HAYYHTHCS:
-MIOHUMATb POJIb XUMHUYECKHX MPOIIECCOB, MPOTEKAIOIINX B IPUPOJIE;
-TPaMOTHO OOpaIaThCs C BEMIECTBAMH B IIOBCETHEBHOM KU3HHU.
Tem: «PacTBopenue. PacTBopbl. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOBY»

BrimyckHuK HayduTCs:
-pacKpbIBaTh CMBICII OCHOBHBIX TIOHSATHI: PACTBOPHI, JIEKTPOIUT M HEINEKTPOIIUT, HIIEKTPOITUTHIECKAs
JIUCCOIIMAINS; OKUCIUTENh U BOCCTAHOBHUTENh, OKUCIIEHUE  BOCCTAHOBIICHNE
-00BSICHATH CYIIHOCTh peakuii HOHHOTO 0OMeHa;
-KJIaCCU()UIMPOBATH OKCUIBI 1 OCHOBAHHS MO CBOWCTBAaM, KMCJIOTHI M COJIH IO COCTaBY;
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-COCTaBIISITh YPaBHEHUS DICKTPOJIUTUYECKON JTUCCOLMAIMKM KHUCIOT, IIEeOoYed, cojeil; MONHbIE U
COKpAaIIEHHBIC WOHHBIC YPaBHCHUS peakluii 0OMEHa; ypaBHEHHUS OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii;
-COCTaBIISATh YPAaBHCHHS PEAKIUi, COOTBETCTBYIOLIUX MOCIICIOBATEILHOCTH («IICTIOUKEY) MPEBPAICHHUIH
HEOPraHWYECKUX BEIECTB Pa3IUYHBIX KJIACCOB;
-Ha3bIBaTh OOIINE XUMUICCKIE CBOMCTBA, XapaKTEPHBIC JJIs KaXKIOT0 U3 KIIACCOB HEOPraHUUECKUX
BCILIECTB: KUCJIOT, OCHOBAaHUM, COJICH;
-IIPUBOJUTH MPUMEPHI PEAKIINH, TOATBEPKAAIONTUX XUMUIECKUE CBOMCTBA HEOPTAaHUYECKHUX BEIIECTB:
OKCHIOB, KHCJIOT, OCHOBAHHUM 1 COJICH;
-COCTaBIISITh OKMCIUTEIbHO-BOCCTAHOBUTENBHBINA OallaHC (TSI M3YYEHHBIX PEaKIHii) MO MPENIOKEHHBIM
CXeMaM pPEeaKIUil U OMpeAessiTh BEUIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTENb B OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMSIX;
-TIPOBOJINTH JTA00OPATOPHBIEC OMBITHI, TIOATBEPKIAIONINE XHMHYESCKIE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX BEILECTB;

BrInyCKHHUK TOTYyYUT BO3MOKHOCTD HAYUUTHCS:
-COCTaBJISITh MOJIEKYJISIPHBIE U IIOJIHBIE HOHHBIE YPABHEHUS IO COKPAIIEHHBIM HOHHBIM YPaBHECHUSIM;
-IIPUBOJUTH MPUMEPHI PEAKIINMA, TOATBEPKAAIONTNX CYIIIECTBOBAHUE B3aUMOCBS3H MEXK]Ty OCHOBHBIMHU
KJIacCaMU HEOPTaHWYECKUX BEIIECTB;
-UCIIOJIB30BAaTh HpI/IO6peTéHHI)Ie KJIKOUCBBIC KOMIICTCHTHOCTHU HpI/I BBITIOJTHEHUHU UCCJICA0BATCIbCKUX
MIPOEKTOB 110 U3YYEHHUIO CBOHCTB, CITOCOOOB MOTyUeHUS W PACITIO3HABAHUS BEIIIECTB;
-BBISIBJISITH CYIIICCTBOBAHUE T€HETUYECKOM B3aMMOCBSI3U MEK/Ty BEIICCTBAMU B PSIIY: IIPOCTOE BEIIECTBO
— OKCHJl — FUAPOKCUT — COJIb;

9 kaacc (68uac)
I'naBal.lloBTOpeHnne u 060011eHNe cCBeleHUIT Kypca 8 Kkiacca S(uac)
Bbunapusbie coenmunenus. Okcuabl coieodpaszyromiye U Heconeobpasyromue. [ MapoKkcupl: OCHOBaHMUS,
amdorepHbie, KUCIO0Thl. CpenHue, KUCIIbIEe, OCHOBHBIE COJIH.
O06o01meHne cBeleHNi 0 XUMUYECKHX peakiusax. Kiaccudukanus XuMIIecKuX peaxiiyii Mo pa3inaHbIM
OCHOBAHUSIM: COCTaBY U YUCIy PEArnpyIOIIKX U 00pa3yoLINXCsl BEUIECTB, TEIIoBoMY 3 deKTy,
HaNpaBJICHUIO, U3MEHEHUIO CTETICHEH OKUCIICHHS DJIEMEHTOB, 00pa3yIolINX pearupyolye BEeecTsa,
¢aze, NCTIONB30BaHMIO KaTalIU3aTOPA.
[ToHsiTHE O CKOPOCTH XUMUUECKON peakuun. PaKkTopbl, BIUSIIOLINE HA CKOPOCTh XUMUYECKUX PEaKIIUil:
NPUPO/a PEarupyrolinuX BEIECTB, UX KOHLIEHTPaLus, TEMIIEpPaTypa, IUIOMa b CONPUKOCHOBEHUS,
Hajguaue Katanusaropa. Karamus.
JdeMoHcTpanuu
O3HaKOMJIEHHE € KOJUIEKLIUSIMHA METAJNIOB U HEMETAJUIOB.

O3HaKOMIJIEHHE C KOIESKIMIMU OKCHIOB, KHCJIOT M COJICH.
3aBHUCHUMOCTh CKOPOCTH XUMHUYECKON PEAKIUU OT MPUPOIb] PEArupyrOIINX BELUIECTB.
3aBHCUMOCTEH CKOPOCTH XUMUYECKON PEAKITUU OT KOHIIEHTPAIINMH PEAarupyIOINX BEIIECTB.

3aBHCUMOCTb CKOPOCTH XMMUYECKOH peakLuy OT IUIOIIAN CONPUKOCHOBEHUS pearupyoIiX BeLIECTB
(«KUTIALIII CIOM»).

3aBHUCHMOCTh CKOpOCTHU XHMHYECKON PCAKIUM OT TEMIICPATYPhI pCarupyronux BCIICCTB.

JlabopaTopHbIe ONBITHI

1.B3anmMozeiicTBrE aMMHuaKa U XJIOPOBOIOPO/IA.

2. Peakuus HeHTpanu3alum.

3. Habmoaenue terioBoro 3¢ ¢dexra peakuny HedTpau3ayy.

4. BzaumopeicTBre CepHOM KUCIOTHI ¢ okcuaoM menu (1I).

5. Pa3znoxeHue niepokcuia BoJJOPO/Ia ¢ MOMOIIIBIO KaTanasbl KapToders

6. 3aBHCHMOCTH CKOPOCTH XMMHYECKOM PEAKINH OT MPHUPO/IbI pearnpyronfx BEIMECTB Ha IPIMepe
B3aUMOJICHCTBUS PAaCTBOPOB THOCYNb(aTa HaTpus U XJIopHaa oapusi, THOCYJIb(ara HATPUS U COISTHOM
KHCJIOTBI.
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7. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PeakIiy OT MPUPOJIbI METAIJIOB IPU MX B3aUMOJICHCTBUH C
COJITHOM KMCIOTOM. 8. 3aBUCHMOCTh CKOPOCTH XMMHUYECKON PEAKIINH OT MPUPOJIBI KUCIOT IpH
B3aUMOJIEHCTBUU UX C JKEJIE30M.

9. 3aBUCUMOCTH CKOPOCTH XUMHUECKOH peakilui OT TEMIIEPATYPHI.

10. 3aBHCUMOCTH CKOPOCTH XUMHUYIECKOH peaKIMK OT KOHIICHTPAIIHH.

11. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIMU OT IUIOIAN CONPUKOCHOBEHUS pearupyromux
BEIIECTB.

12. 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIIUHU OT KaTaau3aTropa.

I'naBa 2.XuMu4ecKkue peakiiiu B pacTBopax 3JeKTpoauTos 9 (104ac)

[TonsATHe 00 3MEKTPOIUTUIESCKON AUCCOLUALNN. DIEKTPOIUTHI U HEATEKTPOINTHL. MexaHu3M
JUCCOLMAIINY HJIEKTPOJIUTOB C PA3IUUYHBIM XapaKTEPOM CBSI3H.

[TousiTHe 00 3IEKTPOIUTUIECKON AUCCOMUALMHI. DICKTPOIUTHI U HEANIEKTPOIUTHL. MexaHu3m
JUCCOLMALIMN HIIEKTPOJIUTOB C PA3IUUYHBIM XapaKTepoM CBsi3u. CTEneHb EKTPOIUTUIECKOM
mucconuanyy. CHIIBHBIE U CIIa0bIe IIEKTPOIUTHI.

OCHOBHBIE NTOJIOKEHUS TEOPUH IEKTPOIUTHUECKON aucconuanun. Kinaccudukanus HOHOB U UX
cBoiicTBa. KHCIIOTBI, OCHOBAaHMSI M COJIM KaK 3JEKTPOIUTHL. VX KnaccuuKanmus v AUCCOLUALINS.
OO01e XMMHUYECKUE CBOMCTBA KUCIIOT: H3MEHEHNE OKPACKHU HHINKATOPOB, B3aUMOJCHCTBHE C
MeTaJlJIaMH, OKCHJIaMHU ¥ THIPOKCUIAMHU METAJJIOB U COJISIMHU.

MonexynsipHble 1 HOHHbIE (IIOJTHBIE M COKpAILICHHBIE) YpaBHEHUS peakuuil. XUMUYEeCKUI CMBICT
COKpAIICHHBIX yPAaBHEHUH. Y CIIOBUS MPOTEKAHHUS PEAKIIHA MEXKTY SIEKTPOIMTAMHU 10 KOHIA. Ps
AKTUBHOCTH METAIJIOB.

OO61Ire XUMHUYECKHE CBOMCTBA IIeJIOUei: B3auMOIESHCTBHE ¢ KMCIIOTAMH, OKCHIAMU HEMETAJLIOB,
COJISIMMU. O6IIII/IG XUMHYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHMUIL: B3aI/IMOI[€I\/'ICTBI/IC C KHCJIOTaMH,
pasJiokeHHe IpU HarpeBaHUU.

OO0m1rie XUMHUYECKHE CBOMCTBA CPETHHX COJICH: B3aUMOJICHCTBUE C KUCIOTAMH, IIEI0YaMH, COISIMU 1
MeTaulamMy. BzauMonecTBre KUCIBIX COIEHR CO IIEI0YaMH.

I'uaponms, kak 0OOMEHHOE B3aMMOJEHCTBHE COJel ¢ BOMOU. [ maponn3 conr CHITbHOTO OCHOBaHUS 1
caboit KucnoThl. ['uaponn3 comu craboro OCHOBaHUS U CHIIbHOM kucnoThl. [llkama pH.

CBoiicTBa KUCIOT, OCHOBaHUM, OKCUIOB H COJIEH B CBETE TEOPHUHU 3IEKTPOIUTHUECKON TUCCOLMALIMY U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPeaKnil.

JdeMoHcTpanum.

HcnpITanue BEMIECTB U UX PACTBOPOB HA HJIEKTPONPOBOJIHOCTH. 3aBUCHMOCTD 3JICKTPOIPOBOIHOCTH
YKCYCHOM KHCIJIOTBI OT KOHLIEHTpalUuH. JIBHKEHNE OKPAIIEHHBIX HOHOB B JJIEKTPUYECKOM I10JIE.
Omnpenenenne xapakTepa cpeibl B pacTBOpax cojieil.

JlaGopaTopHbIe ONBITHI.

13.Iucconumanus cinadbIX IEKTPOIUTOB HA IPUMEPE YKCYCHOM KHCIOTHI.
14. 3meHeHne OKpacKu MHIUKATOPOB B KUCIOTHOM cpee.

15.Peakius HEUTpanu3auuy pacTBOpa MICIOUYH PA3IUYHBIMU KUCIOTAMH.
16. Ionygyenne ruapokcuaa Meau(1l) u ero B3anMoseiicTBre C pa3IMYHBIMUA KACITOTaMH.
17. B3aumoeiicTBIE CUITBHBIX KUCIOT ¢ okcuaoMm menu(1l).

18-20. B3anmoaeiicTBrE KACIOT C METAIJIAMH.

21. KavecTBeHHas peakius Ha KapOOHAT-UOH.

22. Ilony4yeHue CTyIHS KPEMHUEBOM KHCIIOTHI.

23. KayecTBeHHas peakLys Ha XJIOPUA- I CyJIb(haT-HOHBI

24. 3MeHeHne OKpacKU MHIUKATOPOB B IIEJIOYHOM cpeae.

25. BzaumoeicTBre MEN0YeH ¢ YIIIEKUCIBIM Ta30M.

26. KauecTBeHHas peakius Ha KATHOH aMMOHUSL.

27. Ilomyuenne ruapokcuna meau(ll) u ero paszmoxxenue.

28. B3aumoneiicTBue kKapOOHATOB C KUCIOTaMH.

29. Ionyuyenue runpokcua xemeza(lll).

30. B3aumopeiicTBue xemnes3a ¢ pacTBopoM cyibdara meau(1l)
IIpakTH4eckune padoThI

CBoliCTBa KUCIIOT, OCHOBaHU, OKCHJIOB M COJIEH B CBETE TEOPHH NEKTPOJUTHUECKOMN TUCCOLUAINN U
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX pEaKnil.

I'naBa3. HemeTaibl 4 ux coequHeHus (26 yac)
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CtpoeHue aToMOB HEMETAJUIOB U UX NojoxkeHue B [lepnonndeckoit cucreme. Psan
3NEKTPOOTPHULIATENBHOCTH. KpHcTanindyeckre peleTKd HEMETaJIOB — MPOCTBIX BEIECTB. AJTOTPOIHNS
u e¢ npuunHbl. Pusnueckue cBoicTBa HeMeTawioB. O0IKe XUMUYECKHE CBONCTBAa HEMETAILIOB!
OKHUCJIUTENbHBIE U BOCCTAHOBUTEbHBIE.

I'ajioreHsl, cTpoeHNE UX aTOMOB U MOJIEKyJ. Pu3nvecKknue U XUMUUECKUE CBOWCTBA I'aJIOTCHOB.
3aKOHOMEPHOCTH U3MEHEHMSI CBOICTB raJIOT€HOB B 3aBUCUMOCTH OT UX MosiokeHus B Ilepuonnyeckoit
cucreme. HaxosxaeHue rajoreHoB B IPUPOAE U UX MOTy4YeHHE. 3HaUeHUE U IPUMEHEHHE TaI0T€HOB.
["ajoreHoBOAOPOIBI U COOTBETCTBYIOIINE UM KHUCIIOTHI: IIABUKOBAs, COJIsIHASI, OPOMOBOJOPOIHAS,
nonosogoponHas. ['amorennipl. KauecTBeHHBIE peakuy Ha rajJoreHua-uoHel. [IpuMeHeHrne coeTMHeHUI
raJloreHoB U UX Ouonoruyeckas ponb. O0Immas XxapakTepucTHKa 3eMeHToB VIA—Tpynmsbl.

Cepa B npupose u e€ nogyyenune. AJUIOTPONHbIE MOAN(DUKALIMN CEPBl M UX CBOWCTBA. XMMUYECKHE
CBOWCTBa cepbl U e¢ npuMeHeHne. CepoBOJOPOA: CTPOSHHE MOJIEKYIbI, (PU3NUECKUE U XUMHUUECKUE
CBOIicTBa, mony4yeHne u 3HadeHue. CepoBogopoaHast kuciora. Cymb(uasl ¥ UX 3HAYCHUE.
JlroMmuHO]ODEL.

Oxcun cepri(1V), ceprucras kucioTa, cynbdurel. KauecTBenHas peakuus Ha cynbuT-noH. Okcup
cepoi( V), cepras kucinora, cynbharel. Kpucrammornapatsl. KagecTBeHHas peakius Ha Cynb(haT-HOH.
CepHasi KHCJIOTA — CHIIBHBIH 25TeKTposnT. CBOKCTBA pa30aBICHHON CEpHOM KUCITIOTHI, KaK THITHIHOMH
KHCJIOTHI: B3aUMOJICHCTBUE C METAJIaMU, OCHOBHBIMH U aM()OTEPHBIMH OKCHUAAMHU, OCHOBAHUSMH U
aM(pOTEpHBIMU THIPOKCUIAMH, COIsIMU. KauecTBeHHas peakuus Ha Cynb(aT-HoH.

OO01mas XxapakTepruCTHKA JIEMEHTOB V A-TpyTIITHL.

A30T, cTpOeHHe aTOMa M MOJIeKyJIbl. Du3nueckre 1 XMMUYECKre CBOMCTBA U IPUMEHEHHUE a30Ta. A30T
B IIPUPOJIE U €ro OMOIO0rudecKas pob.

AMMUaK, CTpOCHHE MOJIEKYIIBI U (PU3WUYEeCcKe CBOMCTBA. AMMUaYHas BOJIa, HAIATHIPHBIN CIIUPT, THAPAT
aMMUakKa. I[OHOpHO-aKI_ICHTOpHI)II\/'I MEXaHU3M O6pa3OBaHI/I$1 KaTHOHAa aMMOHMA. BoccTaHOBUTEIHLHBIE
cBoricTBa amMuaka. Cojii aMMOHHMS U UX IIPUMCHCHHUC. KauectBennas pCaKiusa Ha KaTUOH aMMOHHH.
Oxcuzpl a30Ta: HECOIE00pa3yoLIe U KUCIOTHBIE. A30THUCTasl KUCIOTA U HUTPUTHL. A30THast KUCIIOTa, €¢
IIOJIy4eHHE U cBOKcTBA. HUTpaTsl.

®ocdop, ctpoenue aroma autorponus. Docuner. Pochun. Oxcun dhocdopa(V) u oprodocdopHas
kuciora. Docdarel. Dochopubie ynoopenus. NHCEKTUITUIBL.

O01mmas xapakTeprucTHKa 3JeMeHTOB [V A-Tpymnmbl: 0COOEHHOCTH CTPOSHHS aTOMOB, IIPOCTHIX BEIIECTB U
COEJIMHEHMI B 3aBUCMMOCTHU OT MOJIOKEHHUS 3JIeMEHTOB B [lepuoanyeckoii cucreme. YrJaepoa.
Annorponubie MoaupuKanuu: anmas, rpagurt. AMop(dHEIN yTIepox U ero copTa: caxa,
AKTUBUPOBAHHBIN yroiib. AfcopOumsa. XUMUUECKUe CBOWCTBA yriepoaa. Kokcoxummueckoe
NpOM3BOACTBO U ero npoxaykuus. Kapounst .Oxenp yrinepoaa(ll): ctpoeHne MoneKyIbl, IOJy4YeHUE U ero
cBoiictBa. Okcun yraepona(IV): ctpoeHne MoIeKyJIbl, TOJTYYSHHUE U €r0 CBONCTBA. YTOIbHAS KUCIOTA.
Coun yroyibHON KUCIIOTHI: KapOOHATHI M THAPOKAPOOHATHL. TeXHHUUEcKas ¥ MUIIEeBas CoJa.
Heoprannueckue n oprann4eckre BelecTBa. YTiaeBoA0poibl. XMMUYECKOE CTPOSHUE OPraHUIeCKUX
BCHIECTB, KaK MOPAIOK COCANMHCHHA aTOMOB B MOJICKYJIC 110 BAJICHTHOCTHU. MeTaH, OTaH, KaK MpEACIbHBIC
YIIJIEBOAOPO/Ibl. DTHUJICH U alleTUJICH, KaK HellpeAesbHbIe (HEeHACHILEHHbIE) yriieBoopoabl. ['opeHue
yTaeBo1opo1oB. KauecTBeHHbIE peakiny Ha HENpeAeNbHbIe COETUHEHNS. DTHUIIOBBINA CITUPT, €T0
NOJy4eHHUe, IPUMEHEHUE U PU3H0JIOTHYecKoe AeicTBHe. TpexaToMHbIl ciupT rauueprH. KadectBeHHas
peakius Ha MHOTOaTOMHBIE CIIUPTHL. YKCYCHast — MPECTaBUTENh Kilacca KapOOHOBBIX KUCIIOT.
Kpemnuii, crpoenne ero aroma u ceoiicrea. Kpemunii B npupoae. Cunnnuas! 1 cunad. Okenp
kpemus(IV). Kpemunesas kucinora u e€ coiu.

[IpousBoacTBO cTEKIA U IeMeHTa. [[polyKI1s CUIMKATHOM MPOMBIIIIEHHOCTH: ONTUYECKOE BOJIOKHO,
Kkepamuka, Gapdop, pasac. OnTryeckoe BOJIOKHO.

Hemerannsl B npupoae. @pakpoHHas IEeperoHKa >XKUAKOr0 BO3yXa Kak ClIoco0 MoIydeHus: KUCIopoa,
azora, aprona. [lomyuenne gocdopa, KpeMHUsI, XJI0pa, HOo/a. DIEKTPOIU3 PACTBOPOB.

HonyquHe CepHOﬁ KHCIIOTHI: CBIpI)é, XHUMH3M, TEXHOJIOTHYCCKAA CXEMa, METO KHUITAIICTO CJI04,
NPUHIMITEL TETTI000MEHa, MPOTUBOTOKA U HUPKyIsAuun. OneyM. [Ipon3BoIcTBO aMMHUaka: ChIphE,
XMMH3M, TEXHOJIOTHYECKAs CXeMa.

JleMoHCTpanun

Komnexuus HemeTamnos. ['opeHre HeMeTalIoB — IPOCTHIX BEIIECTB: cepbl, hochopa, JPEeBECHOTO YIIIA.
OO0pa3ipl raToreHoB - IPOCTHIX BEIECTB.

B3aumopeiicTBre ranoreHoB ¢ MeTajulaMu. BriTecHeHne xiopa OpoMOM WM HO/Ia U3 PACTBOPOB MX
conelt .Kosuiekuusi npupoHBIX COEIMHEHUH XJI0pa.
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B3aumoneiicTBue cepbl ¢ MeTauiaMu. [ opeHure cepbl B KUCIOPOIE

Konneknus cynbhuaHbIx pya. Mojenn KpucTalIndecKUuX PeIeTOK HEMETAIUIOB: aTOMHBIC U
MOJIEKYJIIPHBIE.

KauecTBeHHas peakiusi Ha Cynb(QUA-UOH . B3auMoaeiicTBre KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI C
Meabio. OO0yIIIMBaHUE OPTaHUYECKHUX BEIECTB KOHIICHTPUPOBAHHOM CEPHOM KUCIOTOM. [unarpamMmma
«CocraB Bo3ayxa». [lomydenne, cobnpanue u pacrio3HaBaHue aMMuaka. Pa3noxkenne buxpomara
aMMoHUs1. B3auMojielicTBE KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MENIbIO.

O06pasubl mpupoaHbIX coequaennit pochopa. 'operne Gochopa Ha Bo3myxe u B kucnopoje. [lomyaenne
oenoro docdopa u ucneitanue ero cBoicTB . Komtekmus «O0pa3isl MPUPOTHBIX COSAUHEHUN
yraepoaay» Iloprper H. [I. 3enunuckoro. [loriomenne ak TMHBUPOBAaHHBIM YTIJIEM PaCTBOPEHHBIX BEIIECTB
WJIU Ta30B.

Mopnenu MoJIeKyJI METaHa, dTaHa, 3TUICHA U alleTWICHa. B3anMonelicTBre STHIICHA ¢ OPOMHOM BOJIOH U
pacTBOpoM nepMaHTaHaTa Kanus. OOIIre XMMIIecKne CBOHCTBA KUCIIOT Ha TIPUMEPE YKCYCHOM KHCIIOTHI.
KauecTBeHHas peakiysi HA MHOrOaTOMHBIe criupThl. Koymekius «O0pasibl IPUPOIHBIX COSAUHEHUN
KpeMHHUsD. Koyekuust cTekiia, KepaMuKy, HEMEHTA U U3Aenuil 3 HuX. Kostekuus npoayKuuu
CWJIMKATHOM MPOMBIIIICHHOCTH. BuaeodparMeHTs U ciaiibl «[ [por3BOJICTBO CTEKIIA U IEMEHTAY.
Komnexnus «IIpupomHbpie coemnHeHNs HEMETaIoB». BuaeodparMeHTsI U Ciraiisl « PpaKkItmoHHAs
MEPEeroHKa XKHUAKOTO BO3ayXa» Bumeopparments! u cnaiasl «[loydenue Bogopoia, KUCIOpoia U
TaJIOT€HOB 3JIEKTPOJUTHIECKIM CITIOCOO0M.

Mojenu anmnapaToB Jj1sl IPOU3BOJCTBA CEPHOU KUCIOTBL. MOAENb KUTISIIETO CHOS.

Mogenb KOJIOHHBI CHHTE3a aMMuaka. BugeodparmMenTs! u crnaiinst «[Ipon3BoACTBO CEpHOI KHCIOTEI.
Buneodparments u cnaiinbl «IIpoussoactBo ammuakay. Kotekmus «CoIpbe IS MOTyUSHUS CePHON
KHUCJIOTBD.

JlaGopaTopHbIe ONBITHI

31. PacniozHaBaHue raJoreHUA-NHOHOB.

32. KayecTBeHHBIE peakni Ha CYNb(aT-HOHBI.

33. KauecTBeHHas peakUusi Ha KATUOH aMMOHHS.

34. XuMuyeckue CBOICTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIUTA.
35. KauecTBeHHbIe peakunu Ha hocdaT-uoH.

36. Ilony4yeHue u cBONCTBA YTOJNbHOMN KHUCIIOTHI.

37. KauecTBeHHas peakius Ha KapOOHAT-HOH.

IIpakTu4yeckue padoThl

2. VI3yueHue CBOICTB COJISIHOM KUCIOTHI.

3. U3y4eHune CBOWCTB CEPHOM KHCIIOTHI.

4. Ilonydyenne aMMHaKka v U3y4eHHE €ro CBOICTB.

5. Tlonmy4yeHue yriaekuciaoro raza u M3y4eHHue ero CBOMCTB.

I'naBa 4.Metannbl u ux coeqaunenus ( 174ac)

ITonoxenue metaios B Ilepuoguueckoi cucreMe xumudeckux anemeHTos /. 1. Menneneesa, ctpoeHue
UX aTOMOB U KPUCTAIIOB. MeTayunueckas CBsI3b U METAJUIMYECKAS] KPUCTAJUIMYECKAs PELICTKA.
OuznuecKre CBOWCTBA METAJIIOB: AJIEKTPO- ¥ TEIIONPOBOTHOCTD, OTPAXKAIOIIAs CHOCOOHOCTD,
mIacTUYHOCTh. CIUIaBbl YEPHBIE U [IBETHBIE. MeTaibl KaKk BOCCTAHOBUTENU. DJICKTPOXUMUUYECKUH Pl
HanpspkeHui. B3anMoelcTBie METaioB ¢ HEMETaIaMH, OKCHJIaMH, KUCJIOTaMH, COJISIMHU.
Amomunorepmusi. CTpoeHHE aTOMOB U MPOCTHIX BEIIECTB LIETOYHBIX METAIIOB. 3ABUCUMOCTh
(GHU3MYECKUX U XUMUYECKHUX CBOWCTB IIEJI0YHBIX METAJIJIOB OT 3apsA0B sAzep uX aToMOB. OKCH/IbI U
TUAPOKCHUJIBI LIETOYHBIX METAIIOB, UX MOJIyYeHHE, CBOMUCTBA, NpUMEHEeHNE. BaxkHelue COMu eI0UHbIX
METaJUIOB, UX 3HAYCHHE B )KUBOH M HEXKUBOU MPUPOE U B KU3HH deioBeka. CTpoeHHE aTOMOB U
MPOCTBIX BEIECTB MIEIOYHO3EMENBHBIX METAJUIOB. 3aBUCUMOCTh (PU3NYECKUX U XUMHUYECKHUX CBOHUCTB
[IeTI0YHO3EMENTFHBIX METAJIOB OT 3apA/I0B siep X aToMOB. OKCHIBI M THAPOKCHIBI IETIOYHO3EMETbHBIX
METaJUIOB, UX MOIy4YeHUe, CBOMCTBA U IpUMeHeHue. Baxkneilue conu menoyHo-3eMebHbIX METaJUIOB,
WX 3HAUYCHHE B IIPUPOJIC U KU3HU delioBeka. KapOoHAaThI 1 THApoKapOOHATHI KanbIHs. JKECTKOCTD BOJIBI:
BpeMeHHas U ocTostHHast. CriocoObl yCTpaHeHUS BpeMeHHOH jkecTKOCTH. CITOCOOBI YCTpaHEHUS
MMOCTOSTHHOM KECTKOCTH. oHUTHI. CoeIMHEHUS ATFOMUHUS B TIPUPOJIC.
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Xumudeckue cBoiicTBa amroMuHusS. OCOOSHHOCTH OKCUAA U THAPOKCUIA ATFOMUHHS KaK aM()OTEPHBIX
coenuHeHM. BaxkHewe com almoMUHUS (XJIOpH/I, Cybdar).

OcobeHHOCTH CTpOEHHUS aToMa skenesa. JKenes3o B npupoze. Baxueiimme pyabl xene3a. OKCUAB U
ruapoxcunbl xenesza(ll) u xemneza(lll). Comnm xemesa(ll) u xemnesza(lll). O6Hapy eHNE HOHOB KATHOHOB
JKene3a B pacTBope. 3HaUeHHE COSTMHEHUH JKeTe3a.

Koppo3zust xuMuyeckas 1 3IeKTpoXUMHUIecKasi. 3aluTa METalJIOB OT KOPPO3HUHU.

Mertamisl B ipupoie: B CBOOOIHOM BUAE U B Buje coequHernid. [lonsatue o metamuryprun. YepHas u
1BeTHas MeTautyprus. [lupoMeramtyprusi, THAPOMETAITYPIHs, SIEKTPOMETAILTYprus. JloMeHHbIH
nporiecc. [lepepaboTka dyryHa B cTaib. DNEKTPOIU3 PACILIABOB.

JdemoHcTpanuu

BzaumopeiicTBue HaTpus, JIUTHUS U KaJbLKs C BOAOM.

['openue HaTpus, MarHus ¥ ’keje3a B Kuciopoze. Benblika TepMUTHOM CMECH.
BzaumoaeiicTBue cMecu MOPOIITKOB CEPbI U Keje3a, [IMHKA U CEePhI.
BzaumopeiicTBue alfOMUHUS C KUCIOTaMU, IIEI0YaMU U BOJOH.
BsaumogeiicTBue jxene3a 1 MEIH € XJIOPOM.

BsaumogeiicTBue Menn ¢ KOHIIEHTPUPOBAHHON CEPHOI KUCIIOTON M a30THON KUCIOTOH (pa30aBIeHHON 1
KOHLIEHTPUPOBaHHOM). OKpacka IJIaMeH! COeIMHEHUSIMH LIETI0YHbBIX MeTaJIoB. OKpacka IIaMeH!
COEIMHEHUSIMH IIEIT0YHO3EMENBHBIX METAILIOB . [ arlieHme u3BeCTH BOJOM.

[Tomryuenue >k€CTKOM BOABI B3aUMOJICHCTBHEM YTIIEKUCIIOTO C U3BECTKOBOM BOMIOM.

YcerpaneHnue BpeMEHHOM KECTKOCTH KUIISTYCHUEM U TOOABKOU COJIBI.
YcTpaHeHne MOCTOSHHON )KECTKOCTH TOOABKOM COMBI.

WonuTs! 1 IpUHIUT UX AeHCTBUS (BUAEO(]PparMeHT).
Kosexiius npupoaHbIX COSTUHEHUH aTFOMUHMSL.

Buneodparmentst u cnaiinpl «OKCH aTFOMUHUS B €r0 MOTUDUKAITII.
[Mony4enue ampoTepHOTO THAPOKCH A ATIOMUHUS U HCCIIEJOBAHNE €T0 CBOWCTB.

Komnekmust «XUMHUYECKHE HCTOYHUKHA TOKAY.

Pe3yanaTI)1 JJIUTCIIBHOT'O 3KCIIEPUMCEHTA 110 U3YUCHUIO KOPPO3UH CTAJIBHBIX I/I3)Z[eJII/II‘/'I B 3aBUCUMOCTH OT
YCJIOBUH MPOLECCOB.

Boccranosnenune menn u3 okcuna meau(1l) Bomopogom.
Buneodparmentst u cnaiinpt «I[Ipon3BoACcTBO UyTryHA U CTAITN.
Buneodparmentst u ciaiapl «3aenus u3 4yryHa u CTajimy.

BuneodparmenTs! u crnaiinsl «[Ipou3BoACTBO aIOMUHUS.
JlaGopaTopHbIe ONbITHI

39. B3aumogeiicTre xene3a ¢ pactBopoM cyibgara memu(1l).
40. ITomy4yenne N3BECTKOBOI BOIBI U OTIBITHI C HEH.

41. lonmyuenne ruapokcuos xene3a(ll) u (I11I).

42 KauecTBeHHbIE pEaKIIii Ha KaTHOHBI JKee3a.
IIpakTHyeckue padoThl

6. [TomyueHne >keCTKON BOABI M CIIOCOOBI €¢ YCTpaHEeHHSI.

7. Pemenne skCiepUMEHTATIBHBIX 3a/1a4 110 TeMe «MeTamib.
I'maBaS. Xumus u okpy:xaromas cpena ( 24ac)
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Crpoenue 3emiu: siIpo, MaHTHS, 3eMHas KOpa, X XUMAYEeCKHI cocTaB. JIuTocdepa u e¢ XuMuiecKuit
coctaB. Munepaisl. Pynsl. Ocanounsie nopoasl. Ilone3Hsie uckonaempie. XUMUYECKUM COCTaB
ruapochepsl. XUMHUYECKUN COCTaB aTMOC(EPHI.

HcTOYHMKY XUMUYECKOTO 3arpsA3HEHUS OKPYKaIoIeH cpeibl. [ T00aIbHbIC SKOJIOTHYECKUE MTPOOJIEMBI
YeII0BEYeCTBa: MAPHUKOBBINA AP PEKT, KUCIOTHBIE O, 030HOBBIE ABIPEI. MexXTyHapoIHOE
COTPYTHHUYECTBO B 00JIACTH OXPAaHBI OKPYKAIOIICH CPE/IbI OT XUMHUYECKOTO 3arpsi3HEHHUSL. «3eJICHas
XUMISD.

JdemoHcTpanuu

Kommexkums MuHEpanoB U TOPHBIX TOPO.

Komnexkums «Pyzast metamnoy». BuneodparmenTst u cnaiiap! «I moOanbHBIE SKOIOTHYECKHE TPOOIEMBI
YEII0BEYECTBAY.

JlaGopaTopHbIe ONBITHI

43. 3yuenue rpaHura.

I'naBa 6. O0001eHNe 3HAHUIA IO XMMMH 32 KypC OCHOBHOI MIK0JIbI. [lonroroBka k OcHOBHOMY
rocyiapcrseHHoMy 3k3ameny (OI'J).(84ac)

CrpoeHue aToMa B COOTBETCTBUH C TIOJIOKEHHUEM XHUMHUUYECKOro 31eMeHTa B Ilepuoanyeckoii cucteme.
CtpoeHue BemecTBa: XUMHUYECKast CBA3b U KPUCTAJUINYECKUE PEIICTKH. 3aBUCUMOCTh CBOMCTB
00pa30BaHHBIX AIIEMEHTAMH MIPOCTHIX BEMIECTB (METAIUIOB, HEMETAJLIOB, OJIATOPOJHBIX Ta30B) OT
IIOJIOKEHUA 3JIEMEHTOB B HCpHOI[H‘-ICCKOﬁ cucteme. Tunosorus HCOPraHn4eCKuUx BEUICCTB, JCJICHNUC UX
Ha kyacchl U rpynnsl. [IpencraBuren.

[Ipu3HaKku 1 yClOBHsI MPOTEKAHUS XUMUYECKUX peakuuid. TUIONOrus XuMUYECKUX PEaKkLMi 1Mo
Ppa3JIn4HbIM OCHOBAaHUSM. PCaKHI/II/I HOHHOT0 00MeHa. OKUCINTEILHO-BOCCTAHOBUTEILHBIE pCaKkuuu.
XuUMHYecKHe CBOMCTBA MMPOCTHIX BEIIECTB. XapaKTepHbIE XUMUYIECKIE CBOMCTBA CONE00Pa3yIONINX
OKCHJIOB, THAPOKCUIOB (OCHOBaHUH, KUCIOT U aM()OTEPHBIX TUAPOKCHIOB), COJICH.
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TemaTH4yeckoe JIAHUPOBaHNe y4eOHOT0 MaTepHuasa 9kiacc

Ne rimaBe1

HasBanwe riaBel

KomuectBo
JacoB

[IpakTrueckue
paboThI

KonTponbHbie
paboThI

1

IToBTOpEHUE 1
00o00meHwe
CBEJICHUH 110
Kypcy 8 kiacca.
XUMHYECKHE
peakuuu

5

XUMHUYECKHE
peaxkuuu B
pacTtBopax

10

HemeTamnsl 1 ux
COeIMHEHUS

26

3,4,5

MeTaiuiel 1 UX
COeIMHEHUS

17

6,7

XuMus u
OKpY>Karomas
cpena

O0o061eHNe
3HAHWM 110
XUMHH 3a KypC
OCHOBHOM
IIKOJIBL.
IToxaroroBka k
orns

HUtoro

68

Y4yeOHO0-MeTOANYECKHHA KOMILIEKT SKI-9KI

0715 yuumens:

1.T'a6puensn O.C. IIporpamma kypca xumuu 1ist 8-11 kitaccoB 00111e00pa3oBaTEIbHBIX

yupexaenuit. — M.: JIpocda, 2010.

INa6puensn O.C. Xumus. 8-9 kiaccsl: meroa. nocodue / O.C. I'abpuensn, A.B. Smrykosa. — 3-e

u3 ., crepeorun. — M.: Jlpoda, 2019.

IMa6puensu O.C. Xumus. HactonpHas kHUTa yuurtens. 8 kiacc: metoauudeckoe rnocodue / O.C.
I"abpuensn, H.I1. Bocko6oitnukosa, A.B. SrykoBa. 3-e u3z., nepepad. — M.: JIpocda, 2016.
["abpensn O.C. Xumuueckuii SKCIIEpUMEHT B 1IKoJie. 9 kiacc: yueOHo-meroA. mocodue / O.C.

["abpuensn, H.H. Pynos, B.. TonkyHnoB. — M.: [Ipoda, 2016.

I'ypeBuu O.P. TemaTudeckoe v mMOypoYHOE IJIAHUPOBAHUE TI0O XUMHUU: § KIIACC: K YICOHUKY

O.C.I'abpuensina. — M.: Dk3amen, 2016.

Hpoznos A.A. IloypouHoe muianupoBanue mo xumun: 9 knacc: k yaueOnuky O.C.I'abpensiHa. —
M.: Dk3ameHn, 2016.
I'opxoenko M.IO. [Toypounsie pa3zpabotku no xumuu: 9 kinacc. — M.: BAKO, 2017.
IMa6puensu O.C. Xumus. § ki1acc: KOHTPOJIbHBIE U TIPOBEPOUHBIE PaboTHL. - M.: Ipoda, 2018.
INa6puensu O.C., bepeskun [1.H. Xumust. 9 kmacc: KOHTPOJIbHBIE ¥ TIPOBEPOUHBIE PaOOTHI. -M.:

Hpoda, 2018.

I'a6puensu O.C., Pemeros [1.B., OctpoymoB U.I". 3agaun mo XuMum U CrocoObl UX PEIICHUS.
8-9 ximaccel. — M.: Jlpoda, 2018.
Psi6oB M.A., Hesckas E.}O. Tectsl mo xumuu: 8 knacc: k yueouuky O.C.I'abpuensna. — M.

Ok3amen, 2019.
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Ps6oB M.A., Hesckas E.}O. Tectsl mo xumun: 9 knace: k yueonuky O.C.I'abpuensna. — M.:
Ok3ameHn, 2018.

COopHUK HOPMATUBHBIX TOKyMeHTOB. Xumus / cocT. D.J1. Jnenpos, A.I'. ApkaabseB. — M.:
Hpoda, 2010.

OJ1A YUAUUXCA:

Xumus. 8 kiace: yaeOHUK 11 001eoopazoBaTenbHbIX yupexaeanit/O.C. ['abpuensH. - M.:
Hpoda, 2018.

INabpuensu O.C., SmykoBa A.B. Xumus. 8 kinacc: pabodas terpaab K yaueOHuKy ["abpuensna
0.C. - M.: [Ipoda, 2018.

I'a6puensn O.C., SmykoBa A.B. Xumus. 8 kiacc: TeTpajb AJis 1a00paTOPHBIX U
npakTUYecKuXx padbot k yueOHuky ["abpuensna O.C. — M.: lIpoda, 2018.

Xumus. 9 knacc: yueOHuK 1715 061eoopaszoBatenbHbix yupexaeHuit/O.C. 'abpuenss. - M.:
Hpoda, 2018.

I'a6puensn O.C., SmykoBa A.B. Xumus. 9 knacc: pabouas TeTpaab K yaeOHuKy ["abpuensna
0O.C. — M.: Ipoda, 2018.

I'abpuensn O.C., AmykoBa A.B. Xumus. 9 knacc: TeTpajb AJis 1a00paTOPHBIX U
mpakTH4ecKux padot k yueoHuky ["abpuensna O.C. — M.: Jlpoda, 2018.

Y4eOHO-MeTOANYECKOE M MATEPUATBHO-TEXHHYECKOe o0ecleueHne

Joas yaammxesi: «Xumust.8-9 xkmaccosy. O. C. 'abpuensna, U. I'. Octpoymos, C. A. Craakos.
M. : [IpocBewienue, 2019.

MarepuaJIbHO-TeXHUYECKOe o0ecrieyeHue

Hns oOyueHus ydamimxcs OCHOBHOM INIKOJIBI B COOTBETCTBUM C TpeboBanusimu denepanbHOro
TOCYJapCTBEHHOTO 00pa30BaTeNFHOTO CTaHIapTa HEOOXOAUMa pealin3alysl AesTeIbHOCTHOTO IMOJIX0/a.
JesTenbHOCTHBIN TOAXOA TpeOyeT MOCTOSIHHOM OMOphI Mpollecca OO0y4YeHHs XMMHU Ha JIEMOHCTpa-
LUOHHBIN SKCHEPUMEHT, MPAKTUYECKUE 3aHATHUS U JIAOOPATOPHBIE OIBITHI, BBHIIOJHIEMbIE yUYaIUMHUCH.
KaOuneT xumun ocHaIEH KOMIUIEKTOM JIEMOHCTPAIIMIOHHOTO M J1a00paTOPHOTr0 000PYIOBaHHUS IO XUMUH
JUII OCHOBHOHW HIKOJIBI. B KaOMHeTe XMMHH OCYLIECTBIISIOTCS KaK YpOuHasi, Tak M BHEypouHasi (OpMbI
y4e0HO-BOCTIUTATENIbHOM JAEATENbHOCTH C ydammmucsa. OcHamieHue B OONbIIEH 4acTH COOTBETCTBYET
[Mepeunto obopymoBanusl KaOWHETa XUMHUH M BKIIOYAET Pa3IMYHbIC THITBI CPEICTB 00yueHHs. Boibiryto
yacTh 000pyI0BaHUS COCTABISAIOT y4eOHO-TIPAaKTHUECKOE U yueOHO-1abopaTopHoe 000pyI0BaHUE, B TOM
Yyclie KOMIUIEKT HATYPaIbHBIX OOBEKTOB, MOJICNH, NPUOOPBI M WHCTPYMEHTHI JUIsI TPOBEICHUS
JEMOHCTPALMi U NPaKTHYECKUX 3aHATHH, JeMOHCTPAIMOHHbIEC TaOIMLIBI, BUIEO, MEHa OCHAILICHHE.

B KOMIIEKT TeXHMYECKHX M WHPOPMAUOHHO-KOMMYHUKATHBHBIX CPEACTB OOYYEHHUS BXOJISAT:
anmaparypa Ui 3ariceid 1 BOCIIPOM3BEACHUS ayino- U BUACOMH(OpMAINU, KOMIBIOTEP, MYyJIbTUMENA
IIPOEKTOP, TOCKA ¢ UHTEPAKTUBHOM IIPUCTABKOM, KOJUIEKIIMS MEIUA-PECYPCOB, BBIXO B IHTEpHET.

Hcnonp3oBanue IIEKTPOHHBIX CPEJICTB OOYUICHIS TTO3BOJISIOT!

AKTUBU3UPOBATH ACSITEIHHOCTh O0YYAFOIIHUXCS, TTONyYaTh 00Jiee BBICOKUE KaUeCTBEHHBIE
pe3ysibTaThl 00yUYCHHUS;

npu moarotroBke K EI'D obecrieunBaTh CaMOCTOSATEILHOCTD B OBJIAZICHUU COJICPYKAaHHEM Kypca.
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dhopmuposate UKT - KoMIIETEHTHOCTB, CITOCOOCTBYIONTYIO YCIIEITHOCTH B yueOHOM
nestenbHOoCTH; hopmupoBarh Y'Y /I;

Hamypanvnsie 06vexmut
HarypanbHbie 00bEKTHI, UCIIONIB3yeMbIE B 00YUEHIH XUMHUH, BKIIOYAIOT B c€0s KOJUIEKIMU MUHEPAIIOB

Y TOPHBIX TIOPO/I, METAJIOB U CIUIABOB, MHHEPAJIFHBIX YAOOPEHHUH, IaCTMACC, KAYTYKOB, BOJIOKOH H T. JI.

O3HaKOMJICHHE yYalIUXCs C 00pa3laMH HMCXOJHBIX BEIIECTB, MOIYIMPOAYKTOB U TOTOBBIX H3JICIHI
MO3BOJISIET MONYYHUTh HATJSIHOE TpEACTaBIeHne 00 3THX MarTepualiaX, MX BHEIIHEM BHIE, a TaKkKe O
HEKOTOPBIX (PH3MUECKUX CBOHCTBAX.

Xumuyeckue peaKmuesl U Mamepuaibl
OOpamerne €O MHOTHMH BEIIECTBaMH TpeOyeT CTPOroro COONMIOJAEHHS] TPaBWI TEXHUKH

6C3OH3CHOCTI/I, 0CODEHHO IIpU BBIIIOJIHCHHUU OINBITOB CaMUMH Y4YalllUMMUCH. Bce HCO6XOI[I/IMI)IC MEPLI
MPEeAOCTOPOIKHOCTHU YKa3aHbl B COOTBETCTBYIOIIUX JOKYMCHTAX U MHCTPYKIUAX.

Xumuueckas nabopamopnan nocyod, annapanmosl u RPUGOPbL

XuMuyeckast mocyza rnojapasaesseTcs Ha ABe TPYMIbI: JJIs BBIIIOJHEHUS OMBITOB YYalTUMUCS U
JE€MOHCTPALIMOHHBIX OIBITOB.

[TpubGopsl, anmapatsl ¥ YCTAHOBKH, HCIIONB3yeMbIC Ha YPOKaX XMMUH, TOAPA3/CISIOT HA OCHOBE
MPOTEKAIONINX B HUX (QU3UUECKUX U XUMUYECKUX .

Mooenu
O6’bCKTaMI/I MOZIGHPIpOBaHI/IH B XUMHH SABJISIIOTCA aTOMBI, MOJ'IeKyHI)I, KpI/ICTaJIJII)I, 3aBOZICKHC

arrapaTsl, a TAKXKE IPOUCXOAAIIUEC ITPOLCCCHI.

B mpenogaBaHuy XUMHUH UCTIONB3YIOTCSA MOJACTH KPHCTAIIMYSCKUX PEMETOK anMasa, rpadura, cepsl,
dochopa, okcuna yriepoaa(1lV), moBapeHHOH couu, Jibaa, HOaa, JKeje3a, MEIH, MarHus, HaOopsbI
MoJieNieii aTOMOB JJIsl COCTABJICHUS IIAPOCTEPKHEBBIX MOJEIICH MOJICKYIL.

Yueonvie nocobus na neuammnoii ocnose

B mpornecce 00yyeHHsT XMMUHM HCIIONB3YIOTCS CIIEAYIOMINE TaONUIBl MOCTOSHHOTO AKCIIOHUPOBAHUSL:
«[lepuomuueckas cucrema xumuieckux snementoB J[.1. MenaeneeBay, «Tabnuiia pacTBOPUMOCTH KHUC-
JIOT, OCHOBAHU U coiei», « QIEKTPOXUMHUUECKHN Psii HAPSDKEHUI MeTauioBy, «KpyroBopoT BemecTs B
MPUPOAE» U JIP.

st opraHu3alnuy caMOCTOSTEIbHON paboThl 00YUAIOMIMXCS HA YPOKaX HCIIONb3YIOT pa3HOOOpa3Hble
JTUJIAKTHUECKHE MaTepHaibl: TEeTpaJd Ha TMeYaTHOM OCHOBE WM OTAENbHbIE paboyle JHCTHl —
WHCTPYKLMH, KapTOYKH C 33JaHUSIMH Pa3sHOM CTENEHH TPYAHOCTH IJISi M3y4eHHUs: HOBOI'O MaTepHaa,
CaMOIIPOBEPKHU M KOHTPOJISI 3HAHUHN YHaIIUXCS.

Hist obecriedeHust 6e30MacHOro Tpyia KabWHeTe XUMHUH UMEETCSI:
IIPOTHUBOIIOKAPHBIN MHBEHTAPh
aITeUKy C Ha60pOM MCIUKAMCHTOB U NNEPCBA3ZOYHBIX CPCJICTB,

MHCTPYKIHIO 10 MTpaBUiIaM 0€30MacHOCTH TPyAa IjIsl 00yJaromuxcs
YKypHAaJI PETUCTPAIH HHCTPYKTaXKa Mo MpaBuiIaM 0e30IacHOCTH TPpyZa.
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