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IHHOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamMMa 1o xuMuu st ooydarouuxcst 8-9 kjiaccoB cocTaBlieHa Ha OcHOBe TpeGoBaHuM K
pe3ysbTaTaM OCBOEHMS OCHOBHOW 00pa3oBaTENbHOM IMPOrpaMMbl OCHOBHOIO 00mIero o0Opa3oBaHus,
IpeJcTaBiIeHHbIX B DenepalbHOM rocy1apcTBEHHOM 00pa30BaTEeIbHOM CTaHIapTe OCHOBHOT'O OOLIETo
o0pa3oBaHus, ¢ y4€TOM pacHpelesl€HHbIX IO KJlaccaM IIPOBEPSIEMBIX TpeOOBAaHUM K pe3ylbTaTram
OCBOEHHS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O OOIIEro OoOpa3oBaHUS M 3JIEMEHTOB
COZIepKaHusl, TPEACTABICHHBIX B YHHUBEPCAIbHOM KOIU(PHUKATOPE MO XHMHH, a TaKKE Ha OCHOBE
ITpumepHOI IporpaMMbl BOCIUTAHUS 00YYaIOUIMXCS IIPU MOJIyY€HHMH OCHOBHOT'O 00IIero oopa3oBaHus
u cyuyérom Konuenmum mnpenogaBaHus ydeOHOro mpeamera «XHMHUsS» B 00pa30BaTEIbHBIX
opranuzanusax Poccuiickoit depepannu, peanus3yommux OCHOBHbIE 00111€00pa30BaTebHbIE POrPaMMBbl
(yrB. Pemiennem Komnernn Munnpocsemenust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIAS XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJMETA «XUMMU S

Bknang ydebHoro mpeamera «XuMHUS» B JIOCTHXKEHHE L€l OCHOBHOTO o00Iero oOpa3oBaHUs
00yCJIOBJIEH BO MHOTOM 3HAaUY€HHEM XMMHUYECKOH HAayKH B MO3HAHWHU 3aKOHOB IPHPOJBI, B Pa3BUTHU
IIPOU3BOIUTENILHBIX CUJI OOIIECTBA M CO3/1aHUU HOBOW 0a3bl MaTepUaIbHOMN KYIbTYpHI.

XUMHS KaK 3JI€MEHT CUCTEMbl €CTECTBEHHBIX HAyK paclpoCTpaHMiIa CBOE BIMSHHME HAa BCE 00sacTu
YeJIOBEYECKOI0 CYIECTBOBAHUs, 3aJlaja HOBOE BUICHHE MMpA, CTajla HEOTHEMJIEMBIM KOMIIOHEHTOM
MHUPOBOW KYJIBTYpPbI, HEOOXOAUMBIM YCIOBHEM XU3HU OOIIECTBA: 3HAHUE XUMHUH CIIY’)KUT OCHOBOM ISt
(dbopMHpOBaHUS MHMPOBO33PEHMsI YEJIOBEKA, €ro IMPEeACTaBICHUH O MaTepUalbHOM €IUMHCTBE MHpA;
BOXHYIO POJIb UTPAIOT (POpMUPYEMBbIE XUMHUEH MPEICTABICHHS O B3aUMOIIPEBPAILICHHUSIX YHEPTUU U 00
HBOJIIOLIMM BELIECTB B NMPHUPOJIE; COBPEMEHHAsl XMMHUs HaIpaBjieHa Ha pElIeHUe II00albHBIX MpolieM
YCTOMYMBOIO PA3BUTHs 4YEJIOBEUECTBA — CBIPHEBOM, SHEPIETHUYECKOW, IMHINEBOW M DKOJIOTMYECKON
0e30macHOCTH, IPo0IeM 3PaBOOXPAHEHHUS.

B ycnoBusix Bo3pacTaromiero 3Hau€Husi XMMHUM B )KM3HU OOIIECTBA CYIIECTBEHHO IMOBBICHIIACH POJIb
XMMHUYECKOro oopa3zoBaHus. B miaHe couuanu3anuy OHO SBJISIETCS OAHUM M3 YCIOBHM (hOpMUpPOBaHUS
MHTEJUIEKTA JIMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMeHHOMY YeNOBeKY XMMUYECKHE 3HaHUS HEOOXOIUMBI JJIsi IPUOOPETEeHHs OOLIEKYIbTYPHOTO
YPOBHS, IIO3BOJIIOIIETO YBEPEHHO TPYAMTBCS B COLMYME M OTBETCTBEHHO y4YacTBOBaThb B
MHOI000pa3HON »HU3HM OOINECTBa, ISl OCO3HAHMSA BaKHOCTH PAa3yMHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO U 3J0POBBIO JAPYIMX, K OKPYXKarolled NPUPOAHOU Cpene, M TPaMOTHOTO IOBEIEHUS IPU
HCIIOJIb30BAaHUH PA3JIMYHBIX MAaTEPUAIOB U XUMUYECKUX BELIECTB B IOBCEHEBHOU KU3HH.

Xummnueckoe 00pa3oBaHUE B OCHOBHOMH IIKOJIE SIBJIETCS 0a30BBIM IO OTHOIIEHUIO K CUCTEME OOILEro
XMUMHUYECKOro obpazoBaHus. [103TOMy Ha COOTBETCTBYIOLIEM €My YPOBHE OHO pealM3yeT MpHUCYIIHE
o0ieMy XHMHUYECKOMY OOpPa30BaHMIO KIIIOUEBBIE LIEHHOCTH, KOTOPBIE OTPa)KalOT T'OCYJapCTBEHHBIE,
OOIIIECTBEHHbIE U MHIUBUAyaJIbHbIE MOTPEOHOCTH. DTUM OIpPENeNsIeTcsl CYIIHOCTh OOIel cTpareruu
00y4eHHUs, BOCIIUTAHUS U PA3BUTHUS O0YYAIOLINXCS CPEICTBAMH YU€OHOT0 npeaMeTa « XUMHUS».

N3yuenne mnpenmera: 1) cHocoOCTBYeT peanu3allid BO3MOXHOCTEM JUIsI CAMOpPA3BUTUS U
(dbopMHUpOBaHUS KYIbTYPHI JUYHOCTH, €€ 00MIeH U (PYHKIMOHATIBHON IPaMOTHOCTH; 2) BHOCUT BKJIaJ B
(hopMHpOBaHNE MBIIIIEHUS U TBOPUYECKUX CHOCOOHOCTEM MOAPOCTKOB, HABBIKOB MX CaMOCTOSITEIbHOMN
y4eOHOM JIeATENIbHOCTH, SKCIEPUMEHTAIBHBIX U HUCCIEI0BATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak
B [TOBCE/IHEBHOM JKM3HM, TaK U B MPOPECCHOHATBHOU AEATEIbHOCTH; 3) 3HAKOMHUT CO CHEIU(PHUKOI
Hay4HOI'O MBIIJICHUS, 3aKIaJbIBACT OCHOBBI LIEJIOCTHOIO B3IVIA[Aa HA €JUHCTBO IIPUPOIBI U YEIIOBEKA,
SIBJIIETCS. OTBETCTBEHHBIM 3TarioM B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH MOJIPOCTKOB;
4) crocobcTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOLICHHMS K €CTECTBEHHO-HAyYHBIM 3HAHMUAM, K
IPUPOJE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B OKOJIOIMUECKOE 00pa30BaHKE HIKOJIbHUKOB.

Ha3panHble HampaBieHUs: B 00y4eHUN XUMHUH 00€CTIeUNBAIOTCS CIEIM(PUKON CoaepKaHUs MIPEeIMETa,
KOTOPBIN SIBJII€TCSl MEJArorudyecky aJalTHPOBAHHBIM OTpakeHHWEM 0a30BOM HayKM XHMHUHU Ha
ONpeeIEHHOM dTalle €€ pa3BUTHSL.

Kypc xuMuu 0CHOBHOM IIKOJIBI OPUEHTHPOBAH Ha OCBOEHUE O0YYArOIMMUCS OCHOB HEOPTaHNYECKOM
XMMUU ¥ HEKOTOPBIX TOHATHH U CBECHH 00 OTAETBHBIX 00BEKTaX OPraHMUECKOW XHUMUHU.

CrpykTypa coaepkaHusi npeamera chopMHPOBAHA HA OCHOBE CUCTEMHOTI'O MOJX0/1a K €r0 N3YYEHHUIO.
CopepxaHMe CKJIAAbIBAETCS U3 CHUCTEMBI MOHATHM O XMMHUYECKOM DJIEMEHTE M BELIECTBE U CUCTEMBI
HNOHATUI O XMMHYecKod peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 110 NPUHLHUITY
IIOCJIEIOBATEILHOTO PA3BUTHs 3HAHUM HA OCHOBE TEOPETHYECKHUX IPEICTABICHUN Pa3HOIO YPOBHS:



aTOMHO-MOJIEKYJIIPHOTO YYEHMs KaK OCHOBBI BCErO €CTECTBO3HaHUsA, ypoBHA [leproandeckoro 3akoHa
. . MenneneeBa Kak OCHOBHOT'O 3aKOHA XMMHH, YYEHHUS O CTPOCHHU aTOMa MU XMMHYECKOU CBS3H,
NPEJCTaBICHUN 00 DJIEKTPOIMTHUECKONW TUCCOIMAINK BEUIECTB B pacTBOpax. TeopeTndyeckue 3HaHUS
paccMaTpUBAIOTCS HAa OCHOBE AMIIMPHYECKU IIOJIyYEHHBIX M OCMBICIEHHBIX (DaKTOB, Pa3BUBAOTCS
MOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JPYTrOMY, BBIIOJHSS (DYHKIIMK OOBSCHEHUS U TIPOTHO3UPOBAHUS
CBOWCTB, CTPOEHUS U BO3MOXHOCTEH IIPAKTUYECKOT0 IIPUMEHEHUS U ITOIYYECHHs U3y4aeMbIX BEILIECTB.

Takast opraHuzamnus cogepkaHus Kypca CocoOCTBYET NPEACTABICHUI0 XMMUUECKON COCTaBJISAIOIIEH
Hay4YHOH KapTHHBI MHpa B JIOTHKE €€ cUCTEeMHOM npupoabl. Tem cambiM o0ecnieunBaeTcs BO3MOXKHOCTb
¢dopmupoBaHus y 00y4aIONIMXCs IEHHOCTHOTO OTHOIICHHS K HAYyYHOMY 3HaHUIO M METOJaM MTO3HAHUSA B
HayKe. BaXHO Taxke 3aMETHThb, YTO OCBOEHHUE COJEP)KaHUA Kypca IMPOUCXOOUT C IIPUBICYCHUEM
3HAaHUU U3 paHee U3Y4YEHHBIX KypcoB: «OKpyxaromuid Mup», «buonorus. 5—7 knaccb» u «dusuka. 7
KJIACC».

HOEJIN U3YYEHUS YYEBHOI'O IIPEJMETA «XUMMUS»

K HampaBieHHIO TEpBOCTENEHHON 3HAYMMOCTH IIPH pean3ali  00pa3oBaTEIbHBIX (YHKIUI
npeamera «XUMHS» TPATULUOHHO OTHOCAT (POPMUpPOBAHME 3HAHMHW OCHOB XHMMHYECKOH HAyKH Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, NPAKTUYECKOHW AEATEIHHOCTU YENOBEKAa M KaK OJHOTO M3
KOMIIOHEHTOB MUPOBOM KyJbTYpbI. 3a7aua MpeJMeTa COCTOUT B (POPMUPOBAHMM CHCTEMbl XUMHUECKUX
3HaHUH — BaXHEHIINX (HAKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKHUX IIOJIOKEHHUH, JTOCTYITHBIX
0000111eHUII MUPOBO33PEHUYECKOT0 XapaKTepa, s3blka HAayKH, 3HAHUH O HAay4yHBIX METOJAX HM3Yy4YEeHHUs
BEIIECTB M XMMHYECKHX pEeaKIuil, a Takke B (OPMUPOBAHMHM M Pa3BUTHH yMEHUH U CIIOCOOOB
NESTENbHOCTH, CBSI3aHHBIX C IUIAHUPOBAaHUEM, HAOJIOJIEHUEM U IPOBEACHUEM XUMHUYECKOTO
SKCIIEPUMEHTa, COOJIOJCHHUEM NpaBUJ OE€30MacHOro OOpalleHHsl C BEIIECTBAMU B IIOBCEIHEBHOM
KU3HU.

Hapsiny ¢ aTuM nenu u3yudeHus: npeamera B MporpaMMme YTOYHEHbI U CKOPPEKTUPOBAHBI C YUETOM
HOBBIX IPUOPUTETOB B CHCTEME OCHOBHOro olmiero obpazoBanus. CeroaHs B oOpa3oBaHHU 0CO0O
3HAYUMOM MPHU3HAETCST HANpPaBICHHOCTh OOy4YeHHS Ha pa3BUTHE U CAMOpPA3BUTUE JIMYHOCTH,
¢dbopmupoBaHue e€ MHTENIeKTa U o0mel KyiabTypbl. O0ydeHne YMEHUIO YYUTbCS U MPOJOJKATh CBOE
o0Opa3oBaHHe CaMOCTOSTENIbHO CTAHOBUTCS OJTHOM M3 BaKHEHIINX QYHKIUI y4eOHBIX TPEIMETOB.

B cBs13u ¢ 3TUM IpH U3y4eHUH MpeAMEeTa B OCHOBHOM IIKOJIe JOMUHMpPYIOIee 3HaueHue Mpuoodpenu
TaKue 1eNH, KakK:

(dbopMHUpPOBaHNE UHTEIJIEKTYAIBHO PA3BUTOM JTUYHOCTH, TOTOBOM K CaMOOOPa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY IPUHSTHIO PEIICHUH, CIIOCOOHOM aIanTUPOBATHCS K OBICTPO
MEHSIOIIMMCS YCIIOBUSAM KU3HH;

HANPaBIEHHOCTh O0YUEHHUS HA CHCTEMAaTHYEeCKOe MPUOOIICHNE YYaIuXCsl K CAMOCTOSITENIEHOM
MMO3HABATEILHON JIEATEIFHOCTH, HAYYHBIM METOaM TO03HAHHUS, (DOPMUPYIOIIMM MOTHUBAITUIO U
pa3BUTHE CIIOCOOHOCTEN K XUMUWU;

o0ecrieyeHne yciIoBUi, CIIOCOOCTBYIOIUX TPUOOPETEHUIO 00YUAIOIIMMUCS ONbITa pa3HOOOpa3HOM
JACATCIIBHOCTH, ITIO3HAHUA U CAMOIIO3HAaHU, KJIIFOUCBBIX HABBIKOB (KHI-O'—IGBI)IX KOMHeTeHHHﬁ),
UMEIOIMX YHUBEPCAJIbHOE 3HAUEHHE /ISl PA3IUUHBIX BUJIOB JEATEILHOCTH;

dbopMupoBaHHEe YMEHUN OOBSICHAThH U OIICHUBATH SIBJICHUS OKPYXKAIOIIETO MUPa HA OCHOBAHUH
3HAaHUM U OIBITA, IOJYYCHHBIX IIPU U3YYCHUU XUMHUH;

dbopMupoBaHUE y 00YJAIOIIUXCS TYMAHUCTHYECKUX OTHOIICHUH, TOHUMAHWUS [ICHHOCTH XUMHYECKHIX
3HAHUU JJI BBIPAaOOTKH 9KOJIOTMUECKH 11eJ1ecO00pa3HOro MOBeAEHUS B OBITY U TPYIOBOM
JESATENIBHOCTH B LIETISIX COXPAHEHMSI CBOETO 3[J0POBBS ¥ OKPY’KAIOLLEH IPUPOIHON Cpebl;

pa3BUTHE MOTHUBALIUU K 00YUYEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE
YCBOEHHSI 00IIIEUEIIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NMpOoduiIst u
HAIPaBJIEHHOCTHU JaJIbHEHIIET0 00yYeHHUS.

MECTO YUYEBHOT' O IIPEJIMETA «XUMHUS» B YYHEBHOM IIVIAHE



B cucteme o0miero oOpa3oBanust «XuMUs» IpU3HaHA 0053aTEBHBIM y4eOHBIM MTPEIMETOM, KOTOPBIi
BXOJHUT B COCTaB MpeAMETHOM 00macTn «EcTecTBeHHO-HAyYHBIE TPEAMETHI.

Y4eOHbIM MIaHOM Ha €€ M3ydeHue oTBeneHO 136 yueOHBIX YacoB — 1o 2 4. B Henmemo B 8 U 9
KJIaccax COOTBETCTBEHHO.

COJAEP)KAHUE YYEBHOI'O IIPEJJMETA

8 KJIACC

IlepBoHayajibHbIEe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp xuMuu B KU3HU YenoBeka. Tena u Benjectsa. Guznueckrne CBOMCTBA BEUIECTB.
ArperatHoe coctosiHue BeulecTB. [loHSATHE 0 MeTOAax MO3HAHMUS B XUMHUU. XUMHUS B CUCTEME HayK.
Uuctsie BemecTBa u cMecu. CriocoObl pa3iesieHus: CMEce.

ATOMBI M MOJEKYJIbl. XHUMHUYECKHE 3JeMeHTbl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB. [IpocTbie u
CJIO’KHbIE BEIleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi popMyna. BaJeHTHOCT, aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BeulectB. OTHOcuTenbHas aromMHas Macca. OTHocuTenbHash MOJIEKyJsipHas Macca. MaccoBas 1o
XUMHYECKOT0 3JIEMEHTA B COSAMHECHHH.

®uznyeckue U XUMHUYECKUE SIBICHUSA. XUMHUYECKas peakius U e€ NMPU3HAKU. 3aKOH COXPaHEHUs
Macchl BeIIeCTB. XUMHUYECKHE ypaBHeHMs. Kiaccudukanus XHMHUYECKUX peakiuil (CoenuHeHus,
pasNoKeHus, 3aMeleHus1, 0OMEHa).

XYUMUYECKUN DKCHEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TOCYAOH, C TmpaBuwiamMu paboOThl B
naboparopur M TpHEMAMH OOpAIICHUS C JTAOOPATOPHBIM OOOPYIOBAHWEM;, W3YYCHHE W OIHMCAHHE
(bu3MUeCKUX CBOWCTB OOpPAa3IOB HEOPraHMYECKUX BEIIECTB; HabmojeHue (u3nveckux (MIaBiIcHHE
BOCKa, TasHUE JIbJla, PACTUpAHHUE caxapa B CTYIIKE, KUIEHHE M KOHJEHCAIUS BOJAbI) U XMUMHUYECKUX
(ropeHue cBeuu, NMPOKAIMBAHWE MENHOM INPOBOJIOKH, B3aUMOACHCTBHE MEJla C KHCIOTOW) SIBICHUH,
HaOJIt0/IeHUe W OINUCaHHe NPU3HAKOB IIPOTEKaHUs XUMHUYECKMX peakluuid (pasjokeHue caxapa,
B3aMMOJICHICTBHE CEpHOW KHUCIOTBHI C XJOpUAOM Oapus, pasioxeHue ruapoxkcuna memu(ll) npu
HarpeBaHuM, B3aUMOJIeHCTBUE *kese3a ¢ pacTBopoM conu menu(ll)); n3ydenue cnoco®oB paszieneHus
cMecedl (C TOMOIIbIO MarHura, (UIBTPOBAaHUE, BBIAPUBAHUE, AUCTUWIUIALMS, XpoMaTorpadus),
MIPOBEJICHUE OYMCTKH MOBAapEHHOM coyM; HAOJIOJEHUE U ONMCAHUE PEe3yNIbTATOB MPOBEACHUS OMNbITA,
WJTIOCTPUPYIOILETr0 3aKOH COXPAHEHHs MacChl; CO3/IaHKE MOJIeNIel MOJIEKYI (IIapOCTEPKHEBBIX).

Baxuelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kucimopon — anemeHT u npocroe BeniectBo. Haxoxnenue
KHCIIOpoJla B Ipupone, (usmueckue M XUMHYECKHE CBOMCTBA (peakuuu ropeHus). OKCHBL.
[Tpumenenne kucnopoaa. CrocoObl MOMYyYEHHMsS KHCIOpPOAAa B J1a0OpaTOpUM M TMPOMBIIUIEHHOCTH.
Kpyrosoport kucnopoaa B nmpupojae. O30H — ajyIoTporHas MoAuduKaius KUCIopoa.

TennoBoil 3¢ (ekT XuMHUUECKON peakluu, TEPMOXUMHUECKUE YPAaBHEHHS, IK30- U HJOTEPMUYECKHE
peakuuu. TomauBO: yroib M MeETaH. 3arpsA3HEHHE BO3AyXa, YCWICHHE MapHUKOBOTO 3¢¢eKra,
pa3pylLIeHre 030HOBOIO CIIOSI.

Bopopon — snemeHT u mpocroe BemiecTBo. HaxoxaeHue Bojopoja B mpupojae, pusuueckue u
XMMUYECKHE CBOWCTBA, TPUMEHEHHE, CTIOCOOBI noydeHust. Kuciaots! u conu.

KonnyectBo BemectBa. Monb. Monsipras Macca. 3akoH ABoraapo. MousipHbii 00bEM Ta30B.
Pac4€rbl N0 XMMUYECKUM ypaBHEHUSIM.

®dusnyeckue cBoicTBa BoAbl. Boga kak pactBoputenb. PacTBopel. HacklieHHbIE 1 HEHACHIIICHHBIE
pactBopel. PacTBOopuMOCTh BeliecTB B Boje.MaccoBas [0S BEIIECTBA B pacTBOpe. XHUMHUYECKUE
cBorcTBa BoAbl. OcHOBaHuUA. Posib pacTBOpPOB B NPHUPOJAE U B )KM3HU 4YesloBeKa. KpyroBopoT BOIbI B
IIpUpoe. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOI.

Knaccudukammst HEOPraHUYECKUX COCTMHEHUH. OKcUOEbL. Knaccuduxanus OKCHJIOB:
coseoOpasymone (OCHOBHBIC, KHUCIOTHBIE, aMmdoTepHble) M HecoseoOpaszyromme. Homenkiarypa
OKCHJIOB (MeXAyHapoiHass U TpuBHaibHasi). DuU3MUECKHMe W XUMHUYECKHE CBONCTBAa OKCHIOB.
[Tony4yenue okcuaoB.

OcHoBanus. Kiaccudukanusi ocHoBaHWM: MIENOYM M HEPACTBOpUMBbIC OCHOBaHHSA. HoMmeHkmatypa
OCHOBaHUH (MeXAyHapoAHass W TpuBHaibHasA). PU3NUECKME U XMMHMUYECKHE CBOWCTBA OCHOBAHUM.
[Tonydyenue ocHOBaHMIA.



Kucnotsl. Knaccudpukanust kucnor. HomeHknmaTypa KHCIOT (MEXIyHapoAHas W TpHUBHAJIbHAA).
duznueckue U XUMHYECKue cBoiicTBa KUCIOT. Psag aktuBHoctu metaioB H. H. bekerosa. Ilonyuenue
KHCJIOT.

Comu. Homenknarypa coneil (MexayHapoAHas U TpuBUaibHas). DPuznyeckue U XUMHUYECKHE
cBoricTBa couseil. [lonyuenue cosei.

I'eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

XVUMUYECKUN OSKCIIEPUMEHT: KayeCTBEHHOE OIPEJECICHUE COAEpXKaHUs KHUCIOpOJa B BO3IYXE;
MoJiyueHue, coOupaHue, pacro3HaBaHHE W  HM3y4YE€HHE CBOWCTB  KHUCIOpona; HaOIoJaeHUe
B3alMOJICICTBUS BELIECTB C KHUCIOPOJOM U YCIOBUS BO3HUKHOBEHMSI W IHPEKPAIICHUS TOPEHUS
(moxapa); O3HaKOMJICHHE C 0oOpasllaMHu OKCHJOB M OINKMCAHHE MX CBOWCTB; MOJIyueHHUE, coOupaHue,
pacro3HaBaHME€ M HM3y4€HHUE CBOMCTB BOJOpOAa (FOPEHME); B3aUMOJEHCTBUE BOAOPOJA C OKCHIIOM
Meau(1l) (Bo3aMOXKHO HCITOIB30BaHNUE BHICOMATEPUAIIOB);HA0I0IeHHE 00pa3II0B BEIIECTB KOJTMYECTBOM
1 Monp; wuccnenoBaHue OCOOEHHOCTEH pPACTBOPEHMSI BEIECTB C Pa3IMYHONM PACTBOPUMOCTBIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHONM MacCoOBOM  /0J€il  pacTBOPEHHOTO  BEIECTBA;
B3aUMOJICIICTBME BOABI C MeTaylaMd (HaTpUeM U  KaiblMeM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); OMpECIICHNE PACTBOPOB KHUCIOT U IIEJIOYel € TMOMOIIbID HHIMKATOPOB;
UCCIIEIOBAaHNE OOpPa3llOB HEOPTaHWYECKHUX BEIIECTB PAa3IMYHBIX KJIAcCOB; HAOIIOACHHWE W3MEHEHHS
OKpPaCKH WHIMKATOPOB B pacTBOPAx KHUCIOT U IIENOYEei; n3ydeHue B3aumoaerictus okcuaa menu(ll) ¢
pacTBOpOM CEpHOWM KHUCIIOTBI, KHUCIOT C MeTaJUlaMHM, peakUuid HeHUTpaau3aluu; MOoJy4yeHUe
HEpPacCTBOPUMBIX OCHOBAHHUM, BBITECHEHUE OJHOIO MeTajlla JAPYI'MM M3 pacTBOpa COJM; pPEIICHUE
SKCIEPUMEHTAIBHBIX 337a4 N0 TeMe «BakHeNme KI1acChl HEOPraHUYECKUX COEIUHECHUIN.

Iepuoauyeckuii 3axon u Ilepuoanyeckasi cucrema xummuueckux 3jaemeHToB 1. U. Menneneena.
Crpoenne aroMoB. Xumnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKINHU

[lepBble TOMBITKA KJIACCUPUKALMKA XUMHYECKUX OdiIeMeHTOB. [loHsATHE O Trpynmax CXOJHBIX
AJIEMEHTOB (LIEJIOYHbIE U IIETOYHO3EMENbHbIE METaJUIbl, TaJIOT€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTepHbIE OKCU/IbI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema xumuyeckux »sieMeHTOB /[l. M. MeHneneesa.
KopoTtkonepruonnas u JuinHHONEepuoaHas ¢popmsl Ilepuoanueckoil cucTeMbl XUMHUUECKUX J1eMEHTOB /.
N. Menneneea. Ilepuoner u rpynmnbl. @U3ndecKnid CMBICH MOPSAAKOBOIO HOMEPA, HOMEPOB IEpUOAA U
IPYIIIBI 2JIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX siiep. M30oTonbl. DnekTpoHbl. CTpOEHHE JIEKTPOHHBIX 000JI04YeK
aToMOB 1mepBbix 20 xuMuueckux osneMeHToB Ilepmomnueckoit cucremsl J[. 1. Menneneesa.
XapakTepucTuka XMMHYECKOrO JJIeMEHTa o ero mnonoxeHunto B Ilepmoamueckoit cucreme [I. U.
Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUs pajuyca aTOMOB XHUMHYECKHMX JJIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TpynmaM M IepuonaM. 3HaueHue Ilepuogudeckoro 3akoHa W
[lepnonnueckoil CUCTEMBI XUMUYECKUX JJIEMEHTOB JUIS pa3BUTHUS HAyKH U npakTuku. /1. 1. Mennenees
— Y4Y€HBIN U TpaXkIaHUH.

Xumudeckasi cBsi3b. KoBasieHTHast (TOJISIpHAsE W HEMOJISPHAsI) CBS3b. DJIEKTPOOTPUIIATEITHEHOCTH
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBA3b.

Crenenb okucneHusi. OKHCITUTENbHO-BOCCTAHOBHUTENbHbIE peakiuu. Ilpomeccsl okuciaeHUs u
BOCCTaHOBJIEHMsI. OKUCINTENN U BOCCTAHOBUTEIH.

XUMHYECKUH HKCIIEPUMEHT: U3ydeHHe 00pa3lioB BEIIECTB METANIOB U HEMETAJIOB; B3aUMOJIEHCTBHE
THUIPOKCHIA LIMHKA C pacTBOpAaMU KHCIOT M IIENOYEH; NMPOBEACHHUE ONBITOB, WLIOCTPUPYIOIIHUX
MIPUMEPBI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakluii (TOpeHre, peakliuy pa3jioKeHs, COeTMHEHNU).

Me:xnpeamerHblie CBA3H

Peanmzanusi MeXNpeaMETHBIX CBs3el TPH HM3YYCHWH XHUMHH B 8 Kllacce OCYIIECTBISIETCS 4Yepe3
UCTOJb30BAaHUE KaK OOLIMX eCTECTBEHHO-HAYYHBIX TMOHATUH, TaK ¥ TIOHSATHHA, SBISIOMIAXCS
CUCTEMHBIMU JJI OTAEIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OO01e ecTeCTBEHHO-HAYYHbIC TOHATHS: HAY4HBIH (pakT, TMIOTE3a, TEOPHs, 3aKOH, aHaJN3, CUHTES,
KJaccupuKanus, IepuoAnYHOCTb, HAOII0EHNE, YKCIIEPUMEHT, MOJICIUPOBAaHHE, U3MEPEHHE, MOJIEb,
SIBJICHUE.

®u3nka: Marepus, aroM, IEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIWJ, U30TONbI, PaAUOAKTUBHOCTD,
MOJICKYJIa, 3JCKTPUYECKUN 3apsij, BEUIECTBO, TENO0, 00BbEM, arperaTHoe COCTOSIHHE BEIIEeCTBa, Tas,
(bu3nyeckre BeITMUMHBI, AMHUIIBI H3MEPEHUS, KOCMOC, TJIaHeThl, 3BE3/1b1, COJHIIE.

buonorus: ¢porocunres, neixanue, ouocdepa.



['eorpadus: armocdepa, ruapocdepa, MUHEpaIIbI, TOPHBIE TOPO/IbI, OJIE3HbIE HCKOMAEMBbIE, TOTLIIUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

[lepuonnueckuii 3akoH. Ilepumoamdeckass cucrtema xumuueckux syemeHToB JI. . Menneneena.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX
[IEPUOJIOB, Kajus, KalblUsl M HUX COCAMHEHUH B COOTBETCTBUU C IIOJIOKEHUEM DJIIEMEHTOB B
[Teproanueckoit CUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BeniecTBa: BHUJIbI XUMHYECKOW CBSI3U. THIBI KPUCTAIMYECKUX PELIETOK, 3aBUCHUMOCTH
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKU U BUJ1a XUMHYECKOM CBSI3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKHX BEIIEeCTB (MEeXAyHapoJHas W TpUBUAIbHAs).
XHWMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSAIIMXCSA K Pa3IMYHbIM KJlacCaM HEOPTaHWYECKUX COEAMHEHUH,
TE€HETUYECKasl CBSI3b HEOPraHUUYECKHUX BEILIECTB.

Knaccupukamuss XUMHYECKMX pEaKIuid 1O pa3IudHbIM MpU3HaKam (M0 YHUCITy U COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO M3MEHEHUIO CTEIEeHEH OKHUCICHHS
XUMHUYECKHUX 3JIEMEHTOB, 10 OOpaTMMOCTH, IO YYacTHUIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE
peakLuu, TepPMOXUMHUUECKUE YPABHEHHUS.

[TonsiTHE O CKOPOCTH XMMHUYECKOH peaknuu. [loHsTHe 006 0OpaTHMBIX M HEOOPATHMBIX XUMUYECKHIX
peakuusx. [IoHATHE O TOMOT€HHBIX U FE€TEPOreHHbIX peakuusx. [loHATHE 0 XMMHYECKOM paBHOBECHH.
@DaxTOopHl, BAUSIOUINE HA CKOPOCTh XUMUYECKOM peakuy U MOJI0KEHHE XUMUYECKOIO0 PABHOBECHS.

OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu, 3JEKTPOHHBIN OamaHc OKUCIIUTEIBHO-
BOCCTaHOBUTENbHON peakiuu. CocTaBieHUE YpaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUi C
HCIOJIb30BaHUEM METO/Ia 3JIEKTPOHHOTO OanaHca.

Teopust 37AEKTPOIUTUYECKON AMCCOLUAIMH. DIEKTPOIUTHI U HE- 3JIEKTPOIUTHl. KaTHOHBI, aHHOHBI.
MexaHu3M JUCCOLMAIMU BEIIECTB C PA3IMYHBIMU BUIAMH XUMUYECKOHN CBsi3U. CTENEeHb AMCCOLUALINH.
CuiibHBIE U CJTa0bIe DJIEKTPOJIUTHI.

Peakuuu wnoHHOrO oOMeHa. YCIOBUS TMPOTEKAHUS peakluid HOHHOTO OOMEHa, TIONHBIE U
COKpalI€HHbIE HOHHBbIE YypaBHEHMs peakuuidl. CBoilcTBa KHCJIOT, OCHOBaHMH U cOJe€ B CcBeTe
MPEJICTaBICHU 00 ANEeKTpONUTHYEeCKON nucconuanuu. KauecTBeHHbIe peakuiud Ha HOHBL. [loHsATHE O
TUAPOIIU3E COJIEH.

XUMHYECKUH  HKCIIEPUMEHT:  O3HAKOMJIEHME C  MOJENSMH  KPUCTAUIMYECKUX  PEIIETOK
HEOPraHWYeCKHX BEIIECTB — METAUIOB M HeMeTauoB (rpadura M anmasza), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus); MCCIEAOBaHHWE 3aBHUCUMOCTH CKOPOCTH XHMHUYECKOW pEeakiuu OT BO3ACHCTBUS
pa3aMyYHbIX  (AKTOPOB; HCCIIEIOBAaHUE AJIEKTPONPOBOJHOCTH PAacTBOPOB  BEIIECTB, Ipoliecca
JMCCOLMAIUKN KUCIIOT, IesIouel U cosieil (BO3MOKHO HCIOJIb30BAHNE BUIEOMATEPUANIOB); IIPOBECHHE
OTIBITOB, WITIOCTPUPYIOIIUX MPU3HAKUA MPOTEKaHUS peakuui MOHHOro oOMeHa (0Opa3zoBaHUE OcCajiKa,
BBIIETICHHE Ta3a, oOpa3oBaHUE BOJbI); OMbBITOB, WIUTFOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peaKkiuil (ropeHue, peaklud pas3lioKEeHUs, COEAMHEHHUS); pacro3HaBaHUE
HEOPraHWYeCKMX BEIIECTB € IOMOIIBIO  KAaYeCTBEHHBIX pEaKIMil Ha  HOHBI;  pEIIEHUe
AKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTtasibl M MX coeIUHEHNS

OO6mass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTHM CTPOEHMsSI aTOMOB, XapaKTE€pHbIE CTENEeHU
okucnenus. CTtpoeHue u (pu3Myeckue CBOWCTBA MPOCTHIX BEIIECTB — TaJIOr€HOB. XHMHUYECKHE
CBOWMCTBAa Ha mpuMepe XxJopa (B3aMMOACHCTBHE C MeTaUIaMH, HEMeTalllaMd, IeJI0YaMu).
Xnopooaopoa. ComnsiHasi KACIIOTa, XUMMAYECKHUE CBOMCTBA, MOJTy4YeHUE, MpuMeHeHue. JleicTBue xiopa
1 XJIOPOBOJIOPOJa HA OPraHU3M YesloBeKa. BaxkHelne XJI0puabl M UX HaX0KJIEHHUE B IPUPOJIE.

OO6mas xapaktepuctuka smeMeHToB VIA-rpymmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIE
CTETIEHU OKUCIICHHUS.

Ctpoenne u (¢GuU3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOpPOAA W CEphbl. AJUIOTPOITHBIC
MOU(UKAIIMH KHCIOpOoJa U cepbl. XUMUYECKHe CBOiicTBa cepbl. CepoBOAOPO, CTPOCHHE, (PU3NIECKHE
U XUMHUYECKHE CBOMCTBA. OKCUIBI Cepbl KaK MPEACTaBUTEIM KHUCIOTHBIX OKCUIOB. CepHas KHCIOTa,
¢u3nyeckre U XMMUYECKHE CBOWMCTBA (00IIMe KaK MpeACTaBUTENs Kiacca KUCIOT U CHelH(pHUUIECKue).
XUMUYECKHE peaklMH, JIeKallle B OCHOBE MPOMBIIUIEHHOTO CHOC00a MONTY4YeHUsS] CEPHOW KHUCIIOTHI.
[Tpumenenne. Conmu cepHON KUCIIOTHI, KAUECTBEHHAs peaklus Ha cynbdaT-uoH. HaxoxxaeHue cepsl u eé



COCIMHEHUI B IpUpoAe. XHMMHUYECKOE 3arps3HEHHE OKPYKAIOLIEH Cpeabl COCAUHEHUSMH Cepbl
(KUCIOTHBIE JOXAH, 3arpsiI3HEHIE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBpAILlCHUSI.

OO0mas xapakTepucThka 3yeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEepHBIC
CTETIEHU OKUCJICHHUS.

A30T, pacnpocTpaHeHuEe B NpHUpone, (PU3MYecKre M XUMHUYecKue cBoiicTBa. KpyroBopoT azora B
npupoae. AMMmHak, ero ¢u3MYecKhe M XHUMHUYECKHE CBOMCTBA, MojydyeHue U mnpumenenue. Comau
aMMOHMS, UX (PHU3MUECKHUE M XUMHUYECKHE CBOICTBA, MpuMeHeHue. KauecTBeHHass peakuusi Ha MOHBI
aMMOHHUA. A30THas KHUCIOTa, €€ TMoyiyueHue, (U3MYecKue W XUMHUYeCKHe cBoHcTBa (0OIMe Kak
NPEJCTaBUTEINS Kiacca KHUCIOT W crenuduueckue). Vcnoap3oBaHne HUTPATOB M COJE aMMOHUS B
KauecTBE MHHEpAIbHBIX YA0OpeHUH. XUMHUECKOe 3arps3HEHHE OKPYXAlollel cpeabl COeIUHEHHUSIMU
a30Ta (KMCIIOTHBIE JT0KH, 3arpsI3HEHUE BO34YyXa, IOUBBI U BOJOEMOB).

®docdop, amwmorponHbie Momudukanuu docdopa, UMIECKHEe M XUMHUYECKHE cBoWcTBa. OKCUA
docdopa(V) u pochopnas kucnora, pusndeckre U XUMHIECKUE CBOMCTBA, MoJydeHue. Vcrmonp3oBaHue
dbocdaToB B kKauecTBE MUHEPAIbHBIX YAOOPEHUN.

OO6mas xapaktepuctuka 37meMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpPHBIC
CTETIEHU OKUCJICHHUS.

VYraepon, ayuIOTPONHBIE MOJAM(HKAINN, PAaCIPOCTpPaHEHHE B MPUpPOAC, (PU3MUECKUE U XUMHUYECKUE
cBoiictBa. AxacopOuusa. KpyroBopor yriepoma B mpupone. Oxkcuabl yriaepoga, ux Gusmdeckue u
XMMHUYECKHUE CBOMCTBA, NEWCTBUE HA KUBBIE OPraHU3MBI, IMOIYYEHHUE M IPUMEHEHUE. DKOJIOTNYECKUE
npoOsemMbl, cBs3aHHbIEe C¢ okcuaoM yriuepona(IV); rumore3a riao0anbHOrO MNOTEIUICHHUS KIUMATa;
NapHUKOBBIA d(dexr. YrompHass KucIoTa M €€ COoNM, MX (U3UYECKUE M XHUMHUYECKHE CBOWCTBA,
noyiyueHue u npuMmeHenue. KauectBeHHas peakius Ha kapOoHaT-uoHBI. Vcnonb3oBaHue KapOOHATOB B
OBITY, MEAMIIMHE, TPOMBIIUIEHHOCTH U CETCKOM XO3SIHCTBE.

[TepBoHavanbHbIe MOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX yriepoaa (MeTaH, 3TaH,
STWIEH, alleTUJIeH, ATaHOJ, TJIMLEPHUH, YKCycHas Kuciora). X cocTaB M XMMHYECKOE CTPOEHHE.
[TonsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: XKHUpax, OelKax, yriaeBoJax — U UX POJIU B KHU3IHU
yenoBeka. MarepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COEAMHEHUMN.

KpemHuii, ero Qusnueckue M XUMHUECKHE CBOMCTBa, MojyyeHHe M mNpuMeHeHHe. CoequHEeHUs
KpemHusi B mnpupozge. OOmue mnpezncraBieHuss o6 okcuje kpemHus(IV) m kpemHueBoil kuciore.
Cunukatel, X UCHOJIb30BaHUE B OBITY, MEAWIIMHE, MPOMBIIUICHHOCTH. BakHeillre CTpouTenbHbIe
MaTepHuaibl: KEpaMHKa, CTEKJIO, IIEMEHT, OETOH, kene300eToH. [IpobieMbl 6€30MmacHOTO UCIIOIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B TIOBCEHEBHOM KU3HU.

XVUMUYECKUN S3KCHEpUMEHT: M3y4deHHe O0O0pa3lloB HEOPraHWYECKUX BEILIECTB, CBOMCTB COJSIHOU
KHCIIOTHI; TPOBEIECHUE KAUeCTBEHHBIX pEaKIUid Ha XJIOPUA-UOHBI M HAOMIOJEHUE MPHU3HAKOB HX
MIPOTEKAHHUS; OTBITHI, OTpaXxarolue Gu3NIecKue U XUMUYECKHUE CBOMCTBA raJIOT€HOB U UX COETMHEHUI
(BO3MOXKHO HCITOJIb30BaHHE BUICOMATEPHAIIOB); O3HAKOMJIEHHE ¢ 00pa3iaMy XJIOpUIOB (IaJOreHUIOB);
O3HaKOMJIEHHE ¢ 00pa3liaMu cephl U €€ COeTUHEHUSIMHU (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPHAIIOB);
HaOJIoIeHne Tpolecca oOyIJIMBaHUS caxapa MoJl IeHCTBHEM KOHLIEHTPUPOBAHHOM CEpPHOH KHCIOTHI;
U3Y4YEHHE XUMHYECKHX CBOMCTB pa30aBiIe€HHOW CEPHON KUCIIOTHI, MPOBEIECHNE KAYECTBEHHON peakIuu
Ha Cyib(aT-uoH U HaOJII0JeHNEe MPU3HaKa €€ MPOTEeKaHus; 03HAKOMJICHHE ¢ (PU3MYECKMMH CBOMCTBAMHU
azoTta, hochopa 1 uX coequHEHN (BO3MOYKHO UCIIOJIb30BAaHUE BHIEOMATEPHAIIOB), 00pa3iaMu a30THBIX
u (ocopHbIX ynoOpeHHH; MoyyuyeHue, coOMpaHue, pacro3HaBaHUE M M3y4YEHHE CBOMCTB aMMUAKa;
MIPOBEJICHUE KAaYECTBEHHBIX peakUuid Ha MOH aMMOHMS M (ocdaT-uoH M HU3ydeHHE MPU3HAKOB HX
IIPOTEKAaHUs, B3aUMOACUCTBUE KOHLEHTPUPOBAHHOM a30THOM KHCIOTBI C MEIbI0 (BO3MOXKHO
UCIOJIb30BaHNE BUJECOMATEPHAIIOB); U3yUE€HUE MOJIe]e KpUCTAUIMYECKUX peméTok aiamasa, rpadura,
¢bymiepeHa; 03HaKOMIIEHHE C MTPOLECCOM aACOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIIEM
U YCTPOWCTBOM TPOTHBOrasa; IOJIydeHHEe, COOMpaHHMEe, pACIIO3HABaHWE U U3YyYEHUE CBOICTB
YIJIEKHUCIIOTO Ta3a; MPOBEACHHE KaYeCTBEHHBIX peakiuil Ha KapOOHAaT- W CHIMKAT-UOHBI M U3Y4YCHUE
MPU3HAKOB UX MPOTEKAHHUS; 03HAKOMJICHHE C MPOAYKIHEH CHIMKATHON MPOMBIIUIEHHOCTH; PEIIeHUe
AKCIEPUMEHTAIIbHBIX 3a/a4 10 Teme «BakHeillre HeMeTallIbl U UX COCIUHEHUS.

Metannbl M X cOeITMHEHUS

OO0mas XxapakTepUCTHKAa XUMHYECKUX 3JIEMEHTOB — METa/NIOB HAa OCHOBAaHUHM HX IOJIOKCHUS B
[Tepuonnueckoit cucteMe xumuueckux snemeHToB . 1. MenneneeBa u crpoenus aroMoB. CTpoeHue
METaJIJIOB. MeTajuinyeckasl CBA3b U METAININYECKasi KPUCTAJUIMUECKasl peléTKa. DJIEKTPOXUMUYECKUI
pAn HampspkeHu MeTawioB. DU3MYECKHe W XUMHYECKHE CBOMCTBa MeTauioB. OOmme crocoObl



nojrydeHus MeTauioB. [IoHATHE 0 KOPPO3MM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UH.
Crnnassl (CTallb, 4YyT'yH, JIOPATIOMUHUM, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIEHHOCTH.

[Ilenounble meTamibl: mojoxkeHue B llepuogmyeckoil cucreme XuUMUYeckux sieMeHtoB [ .
MemnzeneeBa; cTpoeHUE UX aTOMOB; HaXOXJeHUe B npupoze. dusndeckue U XMUMUYECKHUE CBOMCTBA (Ha
npuMepe HaTpus U Kaiausi). OKCUIpl ¥ TUAPOKCUIBI HATPUS U Kanus. [I[puMeHeHne e0uHbIX METaJIJIOB
U UX COCOUHEHUN.

[[{erouHO3eMENbHBIE METAUIBI MarHMii M KaJbLMil: MoJoXeHue B lleproguyeckon cucreme
xumuyeckux sneMeHtoB JI. WM. MenaeneeBa; cTpoeHME HMX aTOMOB; HAaXO0XJIEHHE B IPHUPOIE.
du3nyecKkrue U XMMUYECKUEe CBOMCTBA MarHusl U Kajiblus. BaxkHelmmme coequHeHHS Kaablius (OKCHI,
TUAPOKCH, coin). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHHUSI.

AmoMuHuii: nonoxenue B llepuoanueckoil cucreme xummdeckux 3nemeHtoB /1. 1. Menneneesa;
CTPOEHHE aToMa; HaxoxaeHue B mpupoje. duznueckne M XUMHUYECKHUE CBOMCTBA AIFOMUHUA.
AMpoTepHbIe CBOICTBAa OKCHJIA M THIPOKCUA AITIOMUHUSI.

Kene3zo: nonoxenue B Ilepmommueckoin cucreme xumuueckux snemeHToB /. Y. Menneneesa;
CTPOCHHE aTOMa; HaxOXKIeHHE B Ipupojae. Puznueckue U XUMUYECKUE CBOMCTBa »kene3a. OKCHIbI,
ruapokcuabl u conu xenesa(ll) u sxeneza(Ill), ux coctas, cBONWCTBA U MOTYUYCHHE.

XVUMUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE ¢ oOpa3laMu METaJIOB U CIUIaBOB, MX (PU3UYECKUMHU
CBOMCTBaMHM;  HW3Y4YCHHE  pPE3yJbTaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO  HCIIOJb30BaHHE
BUJICOMATEPHAIIOB), OCOOEHHOCTEW B3aMMOJEWUCTBUS OKCHUJA KaJbLUs U HATPUS C BOAOH (BO3MOXKHO
UCIOJIb30BaHUE BHUIEOMATEPUAIIOB); UCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI; Mpoliecca TOPEHUS JKele3a
B KHCIIOpOJie (BO3MOYKHO HCIIOJIb30BAHME BHUJEOMATEPHANIOB); IPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peaknuii Ha HMOHBI (MarHus, Kajlbliusg, amoMuHMs, nuHKa, sxeneza(ll) m kenesa(Ill), memm(ID));
HAOJIOZCHNE W ONKMCAaHUE MPOIECCOB OKPAIIMBAHUS IJIAMEHW WOHAMHU HATPHS, KallUs WU KaJIbIUSA
(BOBMOXKHO HCIIOJIb30BaHHE BHIEOMATEPUANIOB); HCCIENOBaHHEe aM(OTEpPHBIX CBOMCTB THUAPOKCHUAA
IFOMUHHS ¥ THIPOKCUA [IMHKA; PEHIEHUE DKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BakHeHIne MeTaulbl
U UX COECTUHEHHUSI.

XuMus M OKpyxKamouas cpeaa

HoBble marepuanbsl U TexHOJIOrMU. BeliecrBa MU Marepuasibl B IMMOBCEIHEBHOW KU3HHM YEJIOBEKa.
Xumusi U 3710poBbe. bezomacHoe MCmoib30BaHME BEIIECTB U XMMHUUYECKHX peakinuii B ObiTy. IlepBas
MOMOIIIb MPU XHUMHYECKMX O0XKOrax U oTpaBieHHsX. (OCHOBBI 3KOJOTMYECKOM T'PAMOTHOCTH.
XUMUYECKOe 3arpsi3HeHUE OKpyKarollel cpenbl (MpeaenapHas A0MyCTUMas KOHLIEHTPALUs BEIECTB —
[TJK). Ponbs XxuMuu B pelieHHH SKOJIOTHYECKHUX TMpooIem.

[IpuposHblE HCTOYHUKHU YTIJIEBOJOPOAOB (Yrojb, MPUPOAHBIA Ta3, HEPTh), MNPOAYKTHl HX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH.

XVUMUYECKUH SKCIIEPUMEHT: H3y4deHHe oOpa3loB MaTepHaloB (CTEKJO, CIUIaBbl METaJJIOB,
MOJIMMEPHBIE MAaTEPUAIIBI).

MexnpeamMeTHblie CBSI3H

Peanuzanus MeXnpeIMETHBIX CBA3CH NpPHU M3yYEHUU XUMHHM B 9 KIIacCe OCYILECTBISETCS 4Yepes
UCIOJIb30BaHWE KaK OOLIMX €eCTECTBEHHO-HAYYHBIX MOHSITHM, TaK U MOHSITHH, SBISIFOIIUXCS
CUCTEMHBIMU ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'0 LIMKJIA. Peanu3anust MeXIpeaMETHBIX
CBS3€M MpU H3YYEHMM XUMUU B 9 KlacCe OCYILECTBISETCS 4Yepe3 MCIOIb30BaHHE Kak OOIIHX
€CTECTBEHHO-HAyYHbIX TOHSATUN, TaK W TOHATHUW, SBISIOIIUXCS CHUCTEMHBIMU I OTIEIbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYYHBIM (akT, TUIIOTE3a, 3aKOH, TEOPUS, aHAllU3, CUHTE3,
KJaccupuKanus, NepuoANYHOCTb, HAOII0EHNE, YKCIIEPUMEHT, MOJIEIUPOBaHHUE, U3MEPEHHE, MOJIEb,
SIBIICHUE, TAPHUKOBBINA A((HEKT, TEXHOIOTHsI, MaTEPHAIIBL.

®usnka: mMarepus, aroM, IEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, MU30TOIbI, PaJHOAKTUBHOCTD,
MOJIEKYJa, SJCKTPUUSCKUN 3apsi, MPOBOAHHWKHU, MOIYIPOBOJHUKHU, ITUIIEKTPUKH, (DOTOIIEMEHT,
BEUIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHHUE BEIIeCTBa, Tra3, pacTBOpP, pPAaCTBOPUMOCTb,
KpUCTANTMYECKasl pemiéTKa, CIUIaBbl, ()M3MYECKHE BEITUYHMHBI, CIUHUIBI HW3MEPEHUs, KOCMHYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/bl, COMHIIE.

Buonorusi:  gorocuHTe3, apixaHue, Ouocdepa, dSKocHcTeMa, MHHEpaJIbHBIE  YIOOpEHHMS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TOPO/IbI, OJIE3HBIE HCKOMAEMBbIE, TOTLIIUBO,
BOJIHBIE PECYPCBL.



IIVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

N3yuenne xumuu B 8-9 Kilacce HampaBiIeHO Ha JOCTHXKEHHME OOYYalOIIMMUCS JIMYHOCTHBIX,
METAaINpPeIMETHBIX U MPEAMETHBIX PE3YIHTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JInaHOCTHBIE PE3ybTATHl OCBOEHUSI IMPOrpaMMbl OCHOBHOI'O 001ero oOpa3zoBaHUs JOCTHUTAIOTCS B
XxoJie OOyueHUss XUMHUHM B EIMHCTBE Y4YeOHOW M BOCIHUTATENBHON mestenbHOCTH OpraHu3anuu B
COOTBETCTBUHM C TPAJAUIMOHHBIMU POCCHUICKUMHU COIMOKYJIbTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMH, IPUHSATBIMU B OOIIIECTBE MIPABIJIAMU U HOPMAMH TIOBEJICHUS U CIIOCOOCTBYIOT TIPOIECcam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLUAIM3AINH 00Y4aIOIIHUXCS.

JIM9HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIC B YACTH:

IIaTpuoTHYeCKOro BOCIUTAHUS

1) LEHHOCTHOTO OTHONIICHHS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIEIUIO, TOHUMAaHUsI 3HAYCHHs] XMMUUYECKO HAyKH B KU3HU COBPEMEHHOT'O 0OIECTBa, CIOCOOHOCTH
BJIQJIETh JIOCTOBEPHONW MHQOpMAIMEl O MepefoBbIX JOCTHXKEHUAX U OTKPBITUSAX MHPOBOM U
OTE€YECTBEHHON XMMUHU, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U OOIIECTBA;

I'pa:kianckoro BocnuTaHus

2) mpencTaBieHHs O COLMAIbHBIX HOPMAX U MpaBUIaX MEXJIMYHOCTHBIX OTHOIICHUN B KOJICKTHBE,
KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-HCCIIEI0BaTEIbCKOM,
TBOPUYECKON M JPYTUX BUAAX AEATEIHLHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOI COBMECTHON AESITETbHOCTU
IIPY  BBITIOJHEHUH Y4YeOHBIX, IMO3HABATEIIBHBIX 3a7a4, BBITOJHEHUH XUMHUYECKHX JKCIEPUMEHTOB,
CO3/IaHUU Y4EOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOMOHMMAHUIO M B3aMMOIIOMOIIM B MPOIIECCE ITOM
y4eOHOW JEeSATCILHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHHE W TIOCTYNKH CBOUX TOBApUIICH C
MO3UIIMA HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHI MOCTYIKOB;

leHHOCTH HAYYHOTr0 MO3HAHUSA

3) MHpPOBO33PEHYECKHX MPEJCTABICHUN O BEIIECTBE M XMMHUYECKOW PEaKIMH, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIONINX OCHOBY JJISI IOHUMAHUS CYITHOCTH HAy4YHOH
KapTUHBI MHUpa; TPEICTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS MPHUPOJIBI, B3aUMOCBSI3AX
YeJIOBEKa C MPUPOAHOM CPEOH, O POJIM XUMUHU B TMIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HAaBAaTENbHBIX MOTHMBOB, HAIPABJICHHBIX Ha TMIOJYYeHHE HOBBIX 3HAHWA 1O XUMHH,
HEOOXOIUMBIX ISl O0BSICHEHUS Ha0II0JaEMBIX MPOIIECCOB U SIBICHUIA;

5) mo3HaBaTeNnbHOW, WH(MOPMALMOHHOW M UWUTATENbCKOW KYyIbTYpbl, B TOM 4YHCJIE HaBBIKOB
CaMOCTOATENIbHOM paboThl € y4eOHBIMH TEKCTaMH, CIPABOYHOM JHUTEPATypOH, JOCTYITHBIMU
TEXHUYECKUMHU CPeICTBaMU MH(GOPMAIIMOHHBIX TEXHOIOTHIA;

6) umHTEpeca K OOYYEHWI0O W TIO3HAHUIO, JIFOOO3HATEIHHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOW M WCCIEAOBATEIbCKON AESITETbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAMpPaBIEHHOCTH U YPOBHS O0y4YEHHS B HajbHEHIIIEM;

@®opMHUPOBaHUSA KYJIbTYPbI 310POBbSI

7) OCO3HaHUs LIEHHOCTU >KU3HHU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHM Ha
3I0pPOBBI 00pa3 >KW3HU, OCO3HAHHS TOCIEACTBUN W HEMPUSATHS BPEIHBIX MPHUBBIYEK (YIMOTpEOICHUS
QJIKOTOJIsl, HApPKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOMIOJEHHUS TMpaBWi OE30MaCHOCTH TMpH
oOpaInieHu ¢ XUMHYECKUMU BEIIECTBAMU B OBITY U PEATbHOU KU3HH;

TpyaoBoro BocnuTaHus

8) mHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 TPOQECCHil U TpyJa pa3InyHOTO POJa, YBAKEHUE K TPYAY
U pe3yJabTaTaM TPYAOBOW JESITENIbHOCTH, B TOM YUCJIE HA OCHOBE MPUMEHEHMS NMPEAMETHBIX 3HAHUH 110
XUMHUHU, OCO3HAHHOTO BBIOOpA WHAMBUAYATHHON TPAaCKTOPWUU MPOJOJDKEHHUS] O00pa3oBaHUS C YIETOM
JTUYHOCTHBIX HWHTEPECOB M CIOCOOHOCTH K XWMHUHU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH;
yCHEIHON MpopecCHOHANbHON AESITENbHOCTH W PAa3BUTUS HEOOXOIUMBIX YMEHUH; TOTOBHOCTh
a/IanTUPOBAThCA B MpodeccroHalbHOM cpefie;

IKOJIOTrNYeCKOro BOCIIUTAHUSA

9) PKOJOTHYECKH 1IeJIeCO00Pa3HOT0 OTHOMIEHUS K IPUPOJIE KaK UCTOUYHUKY KU3HU HA 3eMIie, OCHOBE
e€ CyILIeCTBOBAaHUS, IOHUMAHUS LEHHOCTH 3/I0pPOBOrO M Oe30MacHOro oopasa >kKM3HH, OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DHU3UYECKOMY U TICHXHYECKOMY 3I0POBBIO, OCO3HAHUS IIEHHOCTH
coOmoieHus MpaBuil 0e30MacHOro MOBEACHMS MPU pabdoTe ¢ BEIIeCTBAMM, a TaKkKe B CHUTyalUsX,
YIpOXKaIOUIUX 3J0POBbIO U KU3HU JIIOACH;



10) crocoOHOCTH MPHUMEHATh 3HAHUS, MOJIydyaeMble MPH W3YUYEHUHM XHMHUH, JUIS pEUIeHHs 3aaad,
CBSI3aHHBIX C OKpY)KaloLeH NpUPOIHONW CpeNod, IOBBIMIEHUS YPOBHS 3KOJOIMUECKOW KYJIBTYpHI,
OCO3HAHMA TIIOOAJTBHOIO XapakTepa HKOJOTHYECKUX MPOOJIIEM W MyTed HX peIIeHUs IMOCPEACTBOM
METOZ0B XHMUHU;

11) »9KOJOrMYecKOro MbIIUIEHUS, YMEHMSI PYKOBOJACTBOBAaTbCA MM B  IIO3HABATEJIbHOM,
KOMMYHHUKaTHUBHOHN U COLIMAIBHOM MTPAKTHKE.

METAINIPEJIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX PE3yJIbTaTOB BBLICISIOT 3HAYUMBIE I (POPMUPOBAHUS MUPOBO33PEHUS
oOlleHay4HbIe MOHATHUS (3aKOH, TeOpHUs, MPUHIUI, TUIIOTe3a, (PAaKT, cUCTeMa, MPOIlecC, SKCIEPUMEHT U
Ip.), KOTOpPBIE UCHOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMETax W MO3BOJSIOT Ha OCHOBE
3HAaHUU W3 3TUX TPEIMETOB (OPMHUPOBATH IMPEJCTABICHUE O LEIOCTHOW HAaydyHOM KapTHUHE MUpa, U
YHHUBEpCaJbHbIE Y4eOHbIE JecTBUS (ITO3HABATENbHBIC, KOMMYHUKATUBHBIC, PETYISATHBHBIC), KOTOPbIC
obecrnieunBalOT (HopMHpPOBaHHE FOTOBHOCTH K CAMOCTOSITENIbHOMY IUIAHMPOBAHHUIO M OCYIIECTBIICHUIO
y4eOHO eI TeTbHOCTH.

MeTtanpeameTHble pe3yibTaThl OCBOEHHUS 00pa30BATENBHOM MpPOrpaMMbl MO XUMHUHU OTPAKAIOT
OBJIaJICHHE YHUBEPCAJIbHBIMU [1I03HABATEIILHBIMU JIEHCTBUSMU, B TOM YHCJIE:

ba3oBbIMH JIOTHYECKUMU el CTBUSIMH

1) ymMeHueM HCIIOJIb30BaTh MPUEMBI JOTMYECKOIO MBIIIJIEHHUS] IPU OCBOEHUHM 3HAHUM: PACKpbIBaTh
CMBIC] XUMHUYECKUX TMOHATUH (BBIOCNATh MX XapaKTepHbIe MPHU3HAKU, YCTAHABIMBATh B3aUMOCBS3b
C IPYTUMHU TIOHSATHSIMH), HCIIOJNB30BaTh HOHATHS ISl OOBSCHEHHS OTACIbHBIX (DAKTOB W SIBICHUM;
BBIOMpATh OCHOBAHUS U KPUTEPUH I KiIacCU(DUKAIIME XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIIHii;
YCTaHABJIMBATh IPUYUHHO-CJIEICTBEHHBIE CBSA3M MEXAY OOBEKTaMH H3Y4YEHHs; CTPOUTH JIOTMUECKHE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 aHAJIOTUH ); eTaTh BHIBOIBI M 3aKIIOYCHHS,

2) yMeHHEeM IpUMEHSATh B IMPOLECCe IMO3HAHUS MOHATUS (TMpPEAMETHbIE M METaNpEeJAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCIOJNb3yeMble B XUMMH, MpPeoOpa3oBbIBaTh UIMPOKO
IpPUMEHSIEMbIE B XHMHHM MOJI€IbHbIE TPEACTABICHUS — XUMUYECKUI 3HaK (CUMBOJI 3JIEMEHTA),
XUMH4eckas (GopMyia U ypaBHEHHE XMMHUYECKON peakluud — MPHU PEelIeHUN Yy4eOHO-TI03HABaTEIbHBIX
3aj1a4; ¢ Y4€TOM STHUX MOJENbHBIX MPEJCTABICHUN BBIABIATH M XapaKTEpU30BaTh CYIIECTBEHHbIE
MPU3HAKH U3Y4aeMBIX O0BEKTOB — XHMHUYECKUX BELIECTB M XUMHUECKUX PEaKIMi; BBIABIATH 0OIIHe
3aKOHOMEPHOCTH, MPUYMHHO-CJIEACTBEHHbIE CBSI3M W NPOTHUBOPEUMs] B M3y4aeMbIX IpoIleccax |
ABJICHUSX; TMpeanaraTb KpPUTEPUHM Ui BBIABICHHUS JTHUX 3aKOHOMEPHOCTEH U INPOTUBOpEUUii;
CaMOCTOATENILHO BBIOMpaTh CIOCOO pelieHus y4eOHOM 3amadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHusl, BBIOUpaTh HanbosIee NOAXOA[IINHA ¢ Y4ETOM CaMOCTOSATENBHO BbIIETICHHBIX KPUTEPUEB);

ba3oBbIMHM Hccile10BaTeIbCKMMH 1eHCTBUSIMU

3) yMeHHeM HCHOJb30BaTh MTOCTABIEHHBIE BOMPOCHI B Kaue€CTBE MHCTPYMEHTA IMO3HAHUS, a TaKXkKe B
KAauecTBE OCHOBBI i1 (OPMHUPOBAHUS THUIOTE3bl IO IPOBEPKE MPaBHIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUU;

4) npuobpereHue oOmbiTa MO I[JIAHUPOBAHUIO, OpPraHU3alMd U TPOBEACHUI0 YYEHHYECKHX
HKCHEPUMEHTOB: yMEHHe HaOloJaTh 3a XOJOM IHpoIlecca, CaMOCTOSTEIbHO MPOrHO3UPOBATh €ro
pe3ynbratr, GopMmynupoBaTb OOOOLIEHUS W BBIBOABI IO pe3yibTaTaM MPOBEAEHHOIO OIBITA,
HCCIIEIOBaHMSI, COCTABIIATh OTYET O MPOIETaHHOM paboTe;

PadoToii ¢ ungopmanuei

5) yMmMeHueM BbIOMpaTh, aHAIM3UPOBATH U HHTEPIPETHPOBATH MH(OPMAIMIO PA3TUYHBIX BHJIOB U
¢dopM TmpencTaBieHHs, MOIYYaeMyI0 W3 PAa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJSpHAs JUTepaTypa
XUMHUYECKOTO COJIEp)KaHUs, CIpaBOYHBbIE MocoOus, pecypcbl MHTepHeTa); KPpUTHYECKH OLEHUBATh
MPOTHUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

6) yMeHHEeM NPHMEHSTh pPa3IMYHbIC METOIbl M 3alpOChl MPU MOHMCKE M 0TOOpe HHGPOPMAIUH H
COOTBETCTBYIOLINX JAaHHBIX, HEOOXOAMMBIX JUIS BBHIIIOJHEHUSI YUE€OHBIX U NMO3HABATEIbHBIX 3a/1a4 OIpe-
NENEHHOTO  THUMA; MPUOOpeTeHHe OombiTa B 00JIACTM  WCIOJb30BaHUS  MH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJCHWE KYyJIbTYpOH aKTHBHOTO MCIIOJNBb30BAHUS PaA3IMYHBIX
MTOMCKOBBIX CUCTEM; CAMOCTOSTEIHHO BBIOMPATh ONTUMAaIbHYIO (hOpMY IMpeAcTaBiIeHUs HHpOpMaUK U
WUTIOCTPUPOBATh pElIacMble 3aJauyd HECIOXXHBIMH CXEMaMH, AMarpaMMaMid, IpYruMu ¢GopMaMu
rpauKu ¥ UX KOMOMHAITUSIMU,



7) yMEHHEM HCIIOJIb30BaTh M AaHAJM3UpOBAaTh B TIpolecce Y4eOHOW M HCCIIEIOBATENIBLCKOM
JESTeNbHOCTH MH(GOPMALMIO O BIMSHUU MPOMBIIUIEHHOCTH, CEJIbCKOIO XO3SCTBA M TpaHCIIOpTa Ha
COCTOSIHME OKPYKArOLIEH IPUPOJHOU Cpebl;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH 1CHCTBUSAMHU

8) yMeHHeM 3a/aBaTh BONPOCHI (B XOJ€ AMAIOra W/WIM JUCKYCCHH) IO CYLIECTBY OOCYXIaeMon
TeMbl, OPMYJIMPOBATh CBOU MPENTIOKEHNUS OTHOCUTEIIBHO BHINOJIHEHUS NIPEI0KEHHON 3ajauu;

9) mpuoOpeTreHHE OMbITa TMPE3CHTAUUN PE3YJIbTATOB BBHIOJHEHHUS XUMHUYECKOTO SKCIIEPHUMEHTa
(;1abopaTOpHOro OMbITA, JA00PATOPHOI PaObOTHI 110 UCCIIEIOBAHUIO CBOMCTB BEIECTB, y4EOHOTO MPOEK-
T4);

10) 3aMHTEpecOBaHHOCTh B COBMECTHOH CO CBEPCTHHKAMHU IO3HABATEIILHOW M MCCIEI0BATENbCKON
JESATEIbHOCTH MPU PEUICHWH BO3HHMKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOLIMX MHTEPECOB U COTrJia-
COBaHUS NMO3ULMH (00CyXkeHHs, 0OOMEH MHEHUSIMU, «MO3TOBBIE IUTYPMbD», KOOPJUHALIUS COBMECTHBIX
NeWCTBUH, ONpeieTIeHnEe KPUTEPUEB IO OLIEHKE Ka4eCTBa BBHITIOJIHEHHOM PaboTHI U JIp.);

YHuBepcanbHBIMH PeryJIITHBHBIMH el CTBHAMH

11) ymeHHeM caMOCTOSITENIbHO ONPENENATh LENHU JAESITEIbHOCTH, IJIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBAaTh U NPH HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIBLHOCTh, BBIOMpaTh Haubosee
3¢ deKTUBHBIE CTTOCOOBI PEHICHUsT y4eOHBIX U MTO3HABATEIBHBIX 3a/1a4, CAMOCTOSITEIbHO COCTABIATh MIIH
KOPPEKTUPOBATh NIPEUI0KEHHBIN aJTOPUTM ACUCTBUN NPHU BBIIIOJIHEHUH 3alaHUui C YYETOM MOIYYECHUS
HOBBIX 3HaHMH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUAX; OLEHUBATh COOTBETCTBHE
IIOJIyYEHHOT'O pe3yJIbTaTa 3asBJICHHON LIENH;

12) ymeHueM UCIonb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IIPEJIaraéMble B YCIOBUHU 3aJaHUH.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yabTaTOB MO OCBOCHUIO 00S3aTENBLHOTO COAEPIKAHMSI, YCTAHOBICHHOTO
JTAHHOM TIpUMEpPHON paboyell mporpamMMoi, BBIIETSIOT: OCBOCHHBIE 00YYaIOIMMUCS HayYHBIC 3HAHUS,
YMEHUS U CIocoObl JeicTBui, cneuuduyeckue s OpeaMeTHOW oOmactd  «XHUMHUS», BHUJIBI
JeSITEIbHOCTH 110 MOJIyYE€HUIO0 HOBOTO 3HAHUS, €ro HHTEpIpeTaliy, MIpeoOpa3oBaHUI0 U IPUMEHEHUIO B
Pa3IUYHBIX Y4EOHBIX U HOBBIX CUTYaIHsX.

[IpenMeTHBIE pe3yabTaThl OTPAKAIOT CHPOPMUPOBAHHOCT Y O0YHAIOIIMXCS CAEAYIOUUX YMEHHM:

8 KJIACC

1) packpvleams cmblci OCHOBHBIX XUMHUECKUX MOHATHI: aTOM, MOJIEKYJa, XUMHUCCKUI 3JICMEHT,
MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMeCh (OJHOPOIHAS W HEOJHOPOJHAs), BaJEHTHOCTH, OT-
HOCHUTEJIbHAs aTOMHAsi W MOJIEKYJsipHash Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBast J0JIsl XUMHUECKOTO JIEMEHTa B COSIMHEHHUH, MOJISIPHBIN 00BEM, OKCHI, KUCTIOTa, OCHOBAaHUE,
COJIb, DJIEKTPOOTPUIIATEIILHOCTh, CTETICHh OKUCIICHUS, XUMHYECKasl peakius, KiacCupuKaIus peaKiuii:
pEaKiuu COCNMHEHUsS, PEAaKIUU PA3NI0KECHHs, PEaKlWd 3aMelleHHus, peakiuu oOMeHa, JK30- H
SHJOTEPMUUYECKHE PEaKIUH, TEIIOBOW 3(P(GEKT peakiuu; sSApo aToMa, DJISKTPOHHBIN CJIOW aToMma,
aTOMHasi OopOUTalb, pauyC aToMa, XMMHUYECKas CBS3b, MOJSPHAs U HEMOJsIpHAas KOBAJICHTHAs CBS3b,
WOHHAs CBsI3b, MOH, KATHOH, aHUOH, PacTBOP, MacCcoOBas JOJIs BEIIECTBA (MPOIEHTHAs KOHIIEHTPaIKs) B
pacTBope;

2) unmoCmpuposams B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATHHA (CM. 1. 1) ¥ IPUMEHSTH 3TH
MOHSATHUSA MPU ONMKMCAHUY BEIIECTB U X MPEBPAICHUMH;

3) ucnonvzosamv XUMUYECKYI0 CHMBOJIMKY Ui COCTaBieHHs (OPMYJ BEIIECTB M ypaBHEHHUI
XUMHUYECKUX PEAKIUH;

4) onpedensimb BaJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCJAWHEHHSX; CTEIECHb OKHCIICHHS
JJIEMEHTOB B OWHApHBIX COCIUWHEHUSX;, NPUHAIJICKHOCTh BEIIECTB K OMNpeAeNEHHOMY KIIAcCy
COCMHEHHHN 10 (opmyiaM; BUJ XUMHUYECKON CBS3W (KOBAJICHTHAs W HMOHHAs) B HEOPTaHUYECKHUX
COCIMHCHHUX

5) packpvisame cmoicn [epuoanyeckoro 3akona JI. 1. MenmeneeBa: 1eMOHCTPUPOBATH MIOHUMAaHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHUX JIEMEHTOB OT MX MoJiokeHus B Ilepuoanueckoit
CHUCTEME; 3aKOHOB COXPAaHEHHMSI MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO
yUeHHUs, 3aKOHa ABOTaJipo; OMKCHIBATH W XapakTepu3oBaTh TabnmunHyro (opmy Ilepuoanueckoit
CHUCTEMbI XMUMHYECKUX JJIEMEHTOB: Pa3JIMuaTh MOHATHS «TJIaBHAs moArpynma (A-Tpymnmna)» u «1mododHas
noarpynna (b-rpymma)», Manble u OONBIIME IEPUOIBI; COOTHOCUTH 0003HAUEHUS, KOTOPHIE UMEIOTCS B
tabmune «llepuoamueckass cucremMa xumudeckux osnemeHToB J[. . MeHneneeBa» ¢ YHCIOBBIMH



XapaKTePUCTHKAMHU CTPOCHHSI aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB M 3apsj sipa, o0IIee 4Yucio
AJIEKTPOHOB U paclpeaesieHHue UX 0 ANEKTPOHHBIM CIIOSIM);

6) kraccuguyuposames XUMUYECKUAE DIEMEHTHI; HEOPTaHMUYCCKHE BEIECTBA; XMMHUYECKHE PEaKIUU
(Mo 4MCTy ¥ COCTaBY YYacTBYIOIIUX B pEaKLMU BEIIECTB, MO TEIIOBOMY 3G (eKTy);

7) xapaxmepuzosams (onucvléams) OOIUE XUMHUECKUE CBOMCTBA BEIICCTB PA3JIUYHBIX KJIACCOB,
MOATBEPK/Iasi OMHMCAHHWE MPUMEpPaAMU MOJEKYISAPHBIX YpPaBHEHUH COOTBETCTBYIOIIMX XHUMHUYECKHUX
peaKuuii;

8) mpoenoszuposams CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO COCTaBa; BO3MOKHOCTH
MPOTEKAHUS XUMHUECKUX TPEBPAIICHUN B PA3INIHBIX YCIOBUSX;

9) ebluuCHAMb OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYFO MAacChl BEIISCTB; MACCOBYIO JIOJIFO
XMUMHYECKOT0 3JeMeHTa 1o (hopMysie COCTUHEHHUS; MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOAUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOM peaKkiuu;

10) npumernsims OCHOBHBIE OIIEPAIIMH MBICIUTEIILHOMN JEATEIBHOCTH — aHAJIM3 M CHHTE3, CPAaBHEHHE,
000011IeHe, CUCTEMATH3AINIO, KJIacCU(DHUKAINIO, BhIABICHUE MPUYNHHO-CIEICTBEHHBIX CBA3EH — IS
M3yYeHHs] CBOMCTB BEIIECTB W XWMHYECKHUX PEAKIMH; €CTECTBEHHO-HAyYHBIE METOJbI TO3HAHUS —
HaOI0/IeHue, U3MEPEHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIICHHBIH );

11) cnedosams npaBUIaM MOJIb30BAHUS XUMHUYECKON MOCYI0H MU J1TaOOpaTOPHBIM 00OpYJAOBaHUEM, a
TaK)ke MpaBWiiaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHM C HHCTPYKIHMSMH TIO BBIIOJTHEHUIO
71a00paTOPHBIX XUMUYECKHUX OTBITOB IO TOITYYEHUIO M COOMPAaHUIO Ta3000pa3HBIX BEIIECTB (BOJOpOIA
U KHUCJIOpOJia), MPUTOTOBIEHUIO PACTBOPOB C OMNPENCIEHHON MaccoBOW Joiell PacTBOPEHHOTO
BEIIECTBA; IUIAHUPOBATh W IMPOBOJUTH XUMHUYECKHE DKCIIEPHMEHTHI IO PACIO3HABAHHIO PACTBOPOB
iesIouel ¥ KUCIIOT C MOMOIIBIO0 HHIUKATOPOB (Jakmyc, ¢heHondraierH, METUIOPAHK U JIp.).

9 KJIACC

1) packpvieamb cmbicl OCHOBHBIX XUMHYECKUX MOHATHIA: XUMHUYCCKHH 3JIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTUOH, aHUOH, MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTD, 3JEKTPOOTPULATEIBHOCTD,
CTENEHb OKMCIICHUS, XUMHUYECKas pEeaKIiusi, XUMHYECKasi CBs3b, TEIJIOBOW 3>(P(PEKT peakiuu, MOJb,
MOJIIPHBINA 00BEM, PACTBOP;IIEKTPOIHUTHI, HEANEKTPOIUTHI, FTEKTPOTUTHYECKAS TUCCOIHAIIMS, PEaKIIUU
MOHHOIO OOMEHa, KaTajlu3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMble U HeoOpaTHMble pPEaKIUH,
OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIE ~ PEAKIMH, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCICHHUE U
BOCCTAHOBJICHHE, aJUIOTPONHUs, aMPOTEPHOCTb, XHUMHYECKas CBsA3b (KOBaJ€HTHas, MOHHaf,
METaJITN4ecKasi), KpucTajindeckas pemeéTka, KOppo3us METaIOB, CIUIABBI; CKOPOCTh XHMHUYECKOMN
peakuuu, npeaensHo nomyctumas konuentpanus (I11K) Bemecrsa;

2) unmocmpuposams B3aMMOCBS3b OCHOBHBIX XUMHUYECKMX TOHSTHH (cM. M. 1) W IPUMEHATH ITH
TIOHSTHSI IPU OMTMCAHUH BEIIESCTB M X TIPEBPAIICHHUIA;

3) ucnonvszosames XAMUYIECKYIO CHMBOJIMKY JUIS COCTaBlicHHs (OPMyYNT BEIIECTB W ypaBHEHHI
XUMHYECKUX PEAKIINI;

4) onpeoensimb BaJICHTHOCTh M CTCICHb OKHCICHHS XHMHYECKHX DJJIEMEHTOB B COCIUHEHHSIX
Pa3IMYHOTO COCTaBa; MPUHAJIEKHOCTh BELIECTB K OMpPE/IEIEHHOMY KJIacCy COeTUHEHU 1o Gopmyram;
BUJl XMMHYECKOH CBsi3U (KOBAJICHTHAs, MOHHAS, METAITIMYECKas) B HEOPraHUYECKHX COCIUHEHUSX;
3aps]] MOHAa IO XMMHMUYECKOH ¢opMylie; XapakTep cpeabl B BOJHBIX PACTBOPAX HEOPraHMYECKUX
COCIMHEHHH, TUTT KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

5) packpvisames cmeica [epuomndeckoro 3akona JI. M. MenaeneeBa W J€MOHCTPHUPOBATH €rO
MMOHMMAaHKE: OMHICHIBATh U XapaKTepu30BaTh TabnnuHyto Gopmy [leproamdeckoii CHCTEMBI XUMHUYECKHX
JJIEMEHTOB: pa3NuyaTh MOHATHS «TNaBHas moiarpynmna (A-rpynma)» u «mobounas noarpymma (b-
rpynmna)», Majble U OOJbLIME TEepUOJbl; COOTHOCUTh OOO3HAUYEHHS, KOTOphlE HMEIOTCS B
MEePUONYECKON TaOJIHIe, C YUCIOBBIMHU XapaKTePUCTHKAMHU CTPOSHUSI aTOMOB XMMHUYECKHUX SJIEMEHTOB
(coctaB m 3apsia sjapa, oOIee YHUCIO DJIEKTPOHOB M PACTPEICICHHE MX IO JJIEKTPOHHBIM CIIOSIM);
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB DJIEMEHTOB M UX COCIMHEHHH B Ipeaenax
MaJibIX MEPUOJIOB U IIABHBIX MOATPYII C YIETOM CTPOCHHUS UX aTOMOB;

6) kraccuguyuposames XUMUYECKUAE DIEMEHTHI; HEOPTaHMUYECKHE BEIECTBA; XMMHUYECKHE PEaKLUH
(Mo 4HMCIly ¥ COCTaBy y4YacCTBYIOIIMX B pEaKLWU BEUIECTB, MO TEIUIOBOMY 3(QexTy, 1Mo M3MEHEHUIO
CTETICHEW OKUCIICHUS XUMHUYECKUX DJIEMEHTOB);

7) xapaxmepuzosams (ONKCHIBATh) OOIIME M CHCHU(PHUUCCKUE XUMHYECKHE CBOWCTBA MPOCTHIX MU
CIIO)KHBIX BEIIECTB, TMOATBEPXKAAs OMUCAHHE MPUMEPaMU MOJEKYISAPHBIX M HMOHHBIX YpaBHEHHA
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;



8) cocmaesname ypaBHEHHUS SIICKTPOIUTUIECCKON AUCCOIMALIMK KHCIIOT, MIEJI04YeH U COJICH; TTOJIHbIC U
COKpaIlléHHbIE YPAaBHEHUS peakUuil MOHHOIO OOMEHA; YpaBHEHUS pEaKLUui, I[OATBEPKAAOIINX
CYLIECTBOBAHME F€HETUYECKOM CBSI3U MEXK]y BELLIECTBAMH PA3JIMYHbBIX KJIACCOB;

9) packpvisams cyuHOCMb OKUCIUTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKIUI TTOCPEICTBOM COCTABICHHS
ANIEKTPOHHOTO OajlaHCca 3TUX PEAKIUA;

10) npoeno3zuposams cCBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHUS; BOZMOXKHOCTH MPOTEKAHUSI
XMMHUUYECKUX IPEBPAIIECHUN B Pa3IMUHBIX YCIOBHUSIX;

11) sbluucnsams OTHOCUTENIBHYIO MOJICKYJSIPHYEO M MOJIIPHYKO MAacChl BEIIECTB; MAaCCOBYIO JIOJIO
XMMHYECKOT0 3JIEMEHTa 0 (OpMyJIe COCIUHEHHS; MaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE; NPOBOIUTH
pacy€Thl 10 YpaBHEHUIO XUMHUECKON peaKlny;

12) cneoosams ipaBuIIaM IOJIB30BaHUS XMMHYECKOH MMOCYIOH M 1a0OpaTOpHBEIM 00OPYJOBaHUEM, a
TaKXe IpaBwjaM OOpalleHus C BELIECTBAMU B COOTBETCTBUM C HHCTPYKLUHSMHU IO BBIIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB IO MOJYYCHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AaMMHAaKa
YTJIEKHUCIIOTO Ta3a);

13) nposooums peakiyy, TOATBEP)KAAIONINE KAaYeCTBEHHBIH COCTAaB  pA3IMYHBIX  BEILECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOpHU-, OpOMUI-, HOAUN-, KapOoHaT-, ¢pocdar-, cunukar-, cyabdat-,
TUIPOKCU/I-UOHBI, KaTHOHbI aMMOHHUSI U HOHBI M3YUYEHHBIX METAJIJIOB, MPHUCYTCTBYIOIIWE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB;

14) npumensmes OCHOBHBIE OIIEPALIH MBICIUTEIBHON EITEILHOCTH — aHAJIU3 M CHHTE3, CPaBHEHHE,
0000111eHIEe, CHCTEMATU3aIUIO, BBISBICHUE IPUUYNHHO-CIICICTBEHHbBIX CBA3€H — Ul U3yUYEHUsl CBOMCTB
BEUIECTB M XUMHUYECKHX PEAKIMi; €CTeCTBEHHO-HAyYHbIE METOJAbl IIO3HaHWSI — HaOIIoJECHUE,
U3MEpEeHUe, MOECITMPOBAHNE, SKCIIEPUMEHT (pEeaJIbHbII U MBICIIEHHBIH).

TEMATHYECKOE INTAHUPOBAHHUE

8 KVIACC

Ne HaumenoBaHnue pa3aesioB U TEM IPOrpamMmabl KoauuecTBO 4yacoB

n/n
BCEro | KOHTPOJIbHbIE NpaKkTH4YeCKue

padoThI padoThI

DJIeKT
pecyp:

Paznen 1. IleppoHavyasibHble XUMHYECKHE MIOHSATHS

1.1. | Xumuss — BakHad 00J1aCTh €CTECTBO3HAHUS U :
NMPAKTUYEeCKOM AeATeJTbHOCTH YeJ0BeKa

o1
p—

1.2. | BemecrBa 15 | 0
U XUMHYECKHe Peakiun




Htoro no pazaeny r20

Pazgen 2. Baxxneiimue NPpEeaACTABUTEC/IM HCOPraHNIECCKUX BCIIECTB

2.1. | Bo3nyx. Kuciopon. [lonsitue 06 okcuaax o i()l

=31
]

ol

2.2. | Bogopon.
ITousaTHE 0 KHCJIOTAX U COJAX




(Kum
IMHOJKE
100000
2.3. | KotuyecTBeHHbIE OTHOIIEHUSI B XUMHH 5| 1htt[
SOEC.
{(oueHE
o100
Matep!
B
HHTCD!
http://
OHSAT!
2.4. | Bona. PacrBopbl. [lonsitne 06 0CHOBaHUSAX '_ ' ill ill 1 --------
2.
3.
Chemis
2.5. | OcHOBHbBIE KJIACChI HEOPraHUuYeCKHX 11 1 1.
COeIUHEeHUM 2
3.
Chemi
Hroro no pasneny _30
Paznen 3. Ilepuoanyeckui 3aK0H ) | Hepuonuyeckas cHCTEMA XHMHYECKHUX
Ctpoenne aToMoB. XUMHYecKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PeaKIHI
3.1. | lepuoauueckuii 3axkon wu Ilepumognyeckas _ _ _ 1 --------
cCucremMa XUMHYCCKHUX 3JIEMEHTOB 2.
1. . MenaeneeBa. CTpoenue aTroma 3
Chemi
3.2. | Xumuuyeckasi CBSI3b. Okucaurensuo- | 8 |1 r' 1.
BOCCTAHOBHTEJIbHbIE PeaAKIHH 2
B .
Chemi
Hroro no pazgeny: _15
Pe3epBHOE Bpems "
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 |6 6

9 KJIACC



Ne

HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI

KoanuyecTBO 4acoB

n/n
BCEro | KOHTPOJIbHbIE NpaKkTHYecKHe
padoThI padoThI
Pa3nea 1. BemecTBo U XuMH4YecKHe peakiun
o r- rJ
1.1. | IloBTOpenne u yraybjeHue 3HAHUH OCHOBHBIX pa3jenoB | 5 |1 0
Kypca 8 kiacca
r= [y ] r=1
1.2. | OcHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKUX PeaKuuii 4|0 i
rJ [y} [pu]
1.3. | DnexTposuTuyeckass  Auccouuanusa.  Xumudeckue | 8 |0 i
peaKuuy B pacTBopax
e
Uroro no pazneny 17
Pazgen 2. Hemera/ibl M MX COCAMHEHHSA
2.1. | O6mas xapakTepucTHKAa XHMHYeCKHX dj1eMenToB VIIA-| 4 |0 i
rpynnsl. I'ajiorensl
i [y} [y
2.2.| O0mas xapaKkTepHCTHKA XMMHYeCKHX 3JjemeHToB VIA-| 5 |0 i
rpynnsl. Cepa u eé coequHeHHs
2.3. | O0masi XapakTepHCTHKAa XMMH4YeCKHX 3jJeMeHTOB VA-| 7 | 0
rpynnsl. A3ot, ¢pocop 1 UX COeTUHEHUS
rJ r- [pu]
2.4.| O0mas XxapaKkTepHUCTHKAa XMMHYeCKHX dJjemeHTtoB IVA-| 8 |l il
rpyINbl.
Yriepon v KpeMHHUIi M UX cOeTHHEHHS
Uroro no pazneny 24
Paznen 3. Mera/uibl M X COeAHHEHUS
. i i
3.1. | O6ume cBoiicTBa MeTALIOB 4 |0 i
r- r- [py]
3.2. | BaxkHeiilue MeTaJIbI M MX COeTHHEHUS 16; |1 O




Hroro no pazgeny: i20'

Paznen 4. Xumus U OKpyKamas cpeaa

4.1. | BemecTBa M MaTepHAaJIbI B ;KU3HH YeJIOBEKA '_3' iOI i'

Hroro no pazneny: '3'

PesepBHOE Bpems 4

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 6

INOYPOYHOE IIJTAHUPOBAHHUE

8 KJIACC

Ne Tema ypoka KosmmmuecTBo yacos Buabl, ¢opmsl

n/n KOHTPOJIA

BCEro | KOHTPOJIbHbIC | MPAKTHYECKHE
padoThI padoTsbI

1. | Beoansiii nHCcTpyKTax o Th. Ilpeamer r1' rOI 'O' 'VeTHBIH ompoc;]
XxuMuu. Belecrsa U UX CBOMCTBA.

2. | Metonbl Mo3HaHKA B XMMHUU r1' rOI 'O' 'VeTHBIH ompoc;]

3. | Uucrpykrax no Th. IIpakTrueckas _1 _0 _1 HpaKTI/IquKasIE
pabora Nel. [TpaBuia TeXHUKU pabora;]
OesomacHocTw mpu padoreB [ [ |
XUMHUYECKOM KabuHete. O3HaKOMJICHHE C
71a00paTOPHBIM 000PYIOBAaHHEM.

4. | Ynctele BemecTBa 1 cMecu. CriocoObl r' rOI 'O' TecTupoBaume;;
paszaenenus cMecen

5. | UucrpykTax no Th. IIpakTuueckas _ _O _ HpaKTI/I'—IeCKaSIE
pabota Ne 2. OuucTKa 3arps3HEHHOM pabora;]
HnoBapeHHo# corm. L

6. |SIBneHus ¢usnuecKkue U XMMHUYECKHUE. _ _O _O 'VeTHbI ompoc;)
VYcnoBus BO3HUKHOBEHHS U TEUYEHHS
XUMHYECKUX peaKLuii. IIpusnaku
XUMHYECKUX PEAKIIUH.

7. | ATOMBI U MOJIEKYJIBI, HOHBI. r' rOI 'O' 'VeTHBIH ompoc;]

8. |BemecTBa MOJIEKYISAPHOIO W HEMOJIE- O O TecTHpOBaHINE;
KyJspHOTo crpoeHus. Kpucramnmdeckue
PELIETKH.




IIpoctele ¥ CHOXHBIE  BELIECTBA.
XUMHAYECKUH »diieMeHT. Metamisl U
HEMETAJJIbL.

10.

3HaKU XUMAYECKUX DIIEMEHTOB.
OtHOCUTEIbHAA aTOMHAsg Macca.

11.

3aKOH ITOCTOSHCTBA COCTaBa BCIICCTB

12.

Xumuueckue ¢popmyiasl. OTHOCUTETbHAS
MoJIeKyJisipHas Mmacca. KadecTBeHHbIN u
KOJIMUECTBEHHBIN COCTAB BEIIECTBA.

13.

MaccoBast 10JIsI XHMHYECKOr0 3JIEMCHTA
B COCOIMHCHUU.

14.

BaneHTHOCTh XUMHYECKUX 3JIEMEHTOB.
Omnpenenenre BaJIEeHTHOCTH 3JIEMEHTOB
o Gpopmynam OMHAPHBIX COETUHEHUH.

15.

CocraBiieHne  XUMHUYECKUX  GopMyl
OMHAPHBIX COCIMHEHMH 110 BAJIEGHTHOCTH.

16.

ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

17.

3aKkoH COXPAHCHHUSA MACChI BCHICCTB.

'YCTHBIN OmpocC;;

18.

XUMHUYECKUE YPaBHEHMUS.

'YCTHBIN OmpocC;;

19.

THUIbl XUMHAYECKUX pPEaKIHil

20.

Koutponbaast pabora Nel mo Tteme:
«IlepBoHauanbHble XMUMHUYECKHE MOHS-
THS.

21.

Kucnopon, ero ob1mas xapakTepucTuka u
HaxoxJaeHue B npupoae. I[lomydenue
KHCJIOPOAa U ero (hU3NYecKHe CBOWCTBA

'YCTHBIN Ompoc;;

22,

XUMHUYECKME  CBOMCTBAa  KHUCJIOPOJA.
Oxkcupnpl.  I[Ipumenenne. KpyroBopot
KHUCJIOPO/JIa B IPUPO/IE.

=31

'YCTHBIM OMIpPOC;

23.

HNucrpykrax mno Tb. Ilpakruueckas
pabora Ne3. TlomydyeHume u cCBoMCTBa
KHCIIOpO/1a.

=31

[ [pakTnyeckas




24,

O30H. AnnoTponus Kuciaopoja

'YCTHBIN OMIpOC;

25.

Boznyx wu ero cocraB.  3amura
aTMOc(epHOT0 BO3yXa OT 3arpsi3HEHUSL.

26.

Bogopon, ero obmas xapakTepuctuka u
HaxoxaeHue B npupoae. I[lomyuenue
BOZIOpoJa U ero (u3NYECKUue CBOMCTBA.
Mepsl Oe3omacHocTH mpu  paboTe ¢
BOZIOPOJIOM

217.

XUMUYECKHE  CBOMCTBA  BOAOPOJA.
IIpumeHenue.

28.

HNuctpykrax  nmo  Th.IIpakruueckas
pabora Ned. «Ilomydenue Bomopoma M
HCCIIE0BAHUE €T0 CBOMCTB»

rA=31

29.

[loBTOpeHne u o0000LIeHUE 1O TEMe
«Bomopom»

re=1

TectupoBaHue;;

30.

Moab — cAnHuIa KOJIM4YECTBA
BCIICCTBA. MOHHpHaH macca.

re=1

'YCTHBII OIPOC;

31.

Beruncnenus o XUMHUYECKUM
YPAaBHEHUSM.

=31

32.

3akoH ABorajnpo. MonspHblii  00beM
ra3oB.

=31

33.

OObeMHbIE  OTHOLIEHUS Tra3oB  IpH
XUMHUYECKHX PEaKIUsIX

34,

KontponpHass  pabora  mo TEME
"Monb.MonspHaas macca"

35.

Boma. Mertonbl omnpeneneHuss cocraBa

BOABI - aHaIM3 U CcHHTe3. Boga B
MpUPOJIe H  CIOCOOBI €€  OYHCTKHU.
Anspanus Boabl. dusznueckue i
XUMHYECKHE CBOMCTBA BOJEL.

IIpuMeHeHue BOIBI.

{YCTHBIN OIpOC;;

36.

Boma — pacrBopurens. PacTBOpBL
HaceblenHsle u HEHACHIILCHHbIE
pacTBOpbl. PacTBOpUMOCTH BELIECTB B

=31

'YCTHBIM OMIpPOC;

37.

MaccoBast TOJIST pPacTBOPEHHOTO
BEILIECTBA.

rA=0




Hucrpykrax mno Tb. Ilpakruueckas | L |0 il [IpakTnyeckas
pabora No5. IlpuroromieHuEe pacTBOPOB pa60Ta;§
cojiel ¢ ompeneneHHod maccosod mome#t | | | |
PacTBOPEHHOIO BELIECTBA
r= r= e
Kontponenag  pabora mno  Ttemam | i1 |il 0 KOHTpOJILHaSI'
«Kucnopon», «, »Bona. PactBopbi». pa60Ta,l
I = : = !
Oxkcunpl: knaccuukanus, | 1 |0 0 'Y CTHBIN ONpOC;;
HOMEHKJIATypa, CBOICTBa, IOJIy4€HHE,
IIPUMCHEHHE.
I~ N ==
I'mapoxcuabl. OcnoBanus: | i1i |0 0 HHCBMCHHLII/I.
KJIaCCI/I(l)I/IKaHI/DI, HOMCHKIJIaTypa, KOHTpOJIL,.
nomyyewue. L b
. o R ~
XUMHUYECKHE ~ CBOMCTBA  OCHOBaHuWi. | il |0 0
Peakuust  HeWTpanuzanuu. Oxkpacka
WHJHUKATOPOB B LIEJIOYHOU u
HeWTpaibHOM  cpenax.  [IpumeHenue
OCHOBaHUM.
I !
AMmdoTepHbIe OKCHIbI U THIPOKCHUIBL. 1|0 0
r- [y} e
Kucnorer. Cocras. Knmaccnpukamms. | 11 |0 O HI/ICBMCHHBII/I.
Howmenxkiarypa. [Tonyuenue Kucior. KOHTpom,,,
XUMUYECKUE CBOMCTBA KHCIIOT 1 O 0: HI/ICLMCHHBII/I'
r- [y} e 5
Comu. Knaccudukanmsa. Homenknarypa. | 1! |0 O HI/ICLMCHHBII/I.
Crnioco0sI monydeHus comnei KOHTpOJ‘IB,-
CaoiicTBa coneit 1|0 0 TectupoBanue
I'eneTnueckas CBA3b MEXKIy OCHOBHbIMU | i1 |0 0: HI/ICI)MeHHI)II/I.
Kj1acCaMMi HEOPraHNYCCKUX COCIUHCHUI KOHTpOHB,.
r- ro r-
Hucrpykrax mno Tb. Ilpaktuyeckas | 1! |0 il IIpakTrueckas
pabora  Ne6.  PemieHue  sKcmepu- pa60Ta;§
MEHTAJbHBIX 33ad 1o TeMe «OcHoBHBIE [ [ [
KJIACChl HEOPIaHUYECKUX COECIUHEHUI»
Kontponbnas pabora Ne3 mo teme:| i1 |il 0
«OCHOBHBIE  KJIACChl HEOPTaHUYECKUX
COCIUHECHUI».
Knaccuduxanus xumuueckux | 1 |0 0: 'Y CTHBIN ompoc;;
anemeHToB.  [lomsTne o  rpymmax
CXOJIHBIX 2JIEMEHTOB.




52. | llepuognueckuit 3aKOH . H.| 1 |0 0; 'Y CTHBIN ompoc;;
Menneneena.
[p] rJ e
53. |llepuoauueckas tabmuua xumuyeckux | il |0 O HI/ICLMGHHI)II/I.
aneMeHToB (KopoTkas ¢opma): A- u b- KOHTPOJH,,,
IPyNIeL, mepuomel. L
i o =
54. | Ctpoenne atoma. CocraB aroMHbIX sgep. | 1 |0 0 YcTHBIA onpoc;
WM3oTonbel. XUMHUECKUN DIIEMEHT — BHUJ
aToMa C OJJMHAKOBBIM 3apsI0M sipa
r= [y} i
55. | Pacnonoxxenune JIIEKTPOHOB mo| 1 |0 0 HI/ICLMCHHBII/I'
OHCPIrCTUYCCKUM YPOBHAM. KOHTpOHB,-
CoBpemMeHHas dopmynupoBka | | |
NEPUOINYECKOT0 3aKOHA
R ey =
56. | 3nayenne  nepuoaMYeckoro  3akosa. | 1 |0 O Y CTHBII ompoc
Hayunsre JOCTHKCHUS . .
Menneneesa
N ey
57. | Kontponenas  pabora mo  Teme: | 1 | 0
Ilepuoauueckuii 3aKOH H TEPUOAU-
4ecKasi CUCTeMa XMMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa. CtpoeHue aToma.
[pu] ro e
58. | DnexTpooTpHIATENHOCTh  XMMHMYeckuX | il |0 0 HI/ICLMCHHHI/I‘
3JIEMEHTOB
59. | KoBanentnas  cBa3p. Ilomspmas wu| 1 |0 0: HI/ICLMCHHBII/I.
HETIOJISIPHAS KOBAJICHTHBIE CBSI3H KOHTPOJIB]
60. | MoHHas cBs3b 1|0 0: [Tucem HHBII/I'
KOHTPOJIb;;
r- ro e 5
61. | BameHTHOCTP W CTENEHb OKUCIICHHS. d |0 0 HI/ICLMCHHBII/I.
[TpaBuna OIpeAEICHUs CTEIeHEH _159_}_111?99_1_1_,_,_,
OKHCIICHHS DJIEMEHTOB
62. | OKHuCIUTENEHO-BOCCTAHOBUTENIBHBIE 1 |0 0
peaxkuuu
r- ro ro r 1
63. | OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE L |0 0 ‘TecrupoBanue;;
peakuu
r- ro [piy] r 1
64. |IloBTopenne u o6oOmenne mo Teme: | il |0 0] ‘TectupoBanue;;
«Ctpoenue  BemecTB.  XHUMHUYECKas
CBS3b»
rm r- [piy]
65. | Kontpomenas  paGora mo  Temam: | 1 | 0

«Ilepuognyecknuii 3aKOH W NEPUOAHM-
geckas CUCTeMa XMMHYSCKHX 3JIEMCHTOB
. U. MenneneeBa. CtpoeHue aroma.
CtpoeHue BemecTB. XUMHYECKasl CBA3b)




66. | PesepBHOE BpeMs 1|0 0 ‘TecTupoBaHME;;
[p] rJ rJ r 1
67. | PezepBHOE Bpems 1 |0 0: ‘TectupoBanue;;
[p] rJ rJ r 1

68. | PesepBHOE Bpems 1|0 O ‘TectupoBanue;;

OBHIEE KOJIMYECTBO YACOB I10 68 |6 6

IMPOI'PAMME

9 KJIACC

Ne Tema ypoka KosmnuecTBo yacos Buabl, ¢opmsl

n/n KOHTPOJISA

BCEro | KOHTPOJIbHbIE | IPAKTHYeCKHE
padoThI padoThI
r= [y ] i N

1. | XapakTepucTuka XMMHUYECKOTO L O 0] HHCBMCHHLII/I'
3JIEMECHTA I10 €I'0 ITOJIOKCHUIO B KOHTpOHB
[lepuoguueckoii cucreme A. U. Menw- | | | |
JiesieeBa

r- [y} [y} [} 1

2. | XapakTepuCcTHKa XUMUYECKOTO L [0 0: 'YCTHBI  OIIPOC;;
3JIEMEHTA I10 €T0 MOJIOKEHUIO B
[Tepnonnueckoii cucreme /. 1. Men-

JieieeBa
(] [pu] 5

3. | XapakTepHCcTHKa XUMUYECKOTO L[ 0 KOHTpOJ‘ILHaH.
3JIEMEHTA 110 KACIOTHO-OCHOBHBIM pa60Ta;i
CBOMCTBaM 00pa3yeMbIX UM COE/IH-

HeHull. BxoaHas koHTposbHas padorta

4. | XapakTepHCTHKa XUMHYECKOI0 L O 0
3JIEMEHTA 110 KUCJIOT- HO-OCHOB- HBIM
CBOMCTBaM 00pa3yeMbIX UM COE/IU-

HEHHUU
r- ro 5

5. | 'enerndeckue pspl METAIIOB U L |0 0 HI/ICBMCHHBII/I'
HemeTauioB. 3HayeHue Ilepuo- KOHTpom,
nudeckoro 3akoHa J[. . MeneneeBa

6. | OxuciurensHo — BoccTaHOBUTENbHBIE | 1! | O 0
PEAKIIMH.

r- ro ro [} 1

7. | TennoBoii 3P deKT XUM. peaKIHH. L |0 0 'YCTHBIM _ OIIpPOC;;

. P I ot !

8. |Cxopocte  xmmuyeckux — peakumid. | 10 |0 i [IpakTHyeckast
[1/pNel M3yuenune BIUSHUS YCIOBH E?!@.Q_T_?!z;
IIPOBE/ICHUS XUMHYECKOW PEaKluu Ha
€€ CKOPOCTb.

9. | ObparuMsbie peakIuu. L |0 0 HI/ICBMGHHBH/I.




10.

CymHocTs nporecca
ANEKTPOIUTUIECKON NCCOIHAIIHH.

'YCTHBIM  ONpPOC;|

11.

Juccoumarisi KHCJIOT, OCHOBaHUM U
COJIEH.

12.

Jucconmanys KHUCIOT, OCHOBAaHUM H
COJICH.

13.

CnaOble M CHIBHBIE 3JEKTPOJIUTHI.
CreneHp quccoUanyy.

) 1
'YCTHBII  OIIPOC;

14.

Peaknuu monHoro oomexa.

15.

Peakmun nonHoro ooMeHa.

16.

I'uaponus coneil.

17.

[1/pNe2 .Pemienre sxcriepuMeHTalIbHbIX
3ajau.

18.

XapaKkTepUCTUKA raJIoreHoB. XJIOp.

{YCTHBIN  OIIPOC;;

19.

XI10pOBOAOPOA: MOJIy4YeHUE u
CBOMCTBA.

20.

CoJigHasa KHUCJIOTa U €€ COJIU.

21.

[1/pNe3. TlonyueHUe COMSTHOM KUCIOTHI
U N3y4YEHUE €€ CBOMICTB.

[IpakTrueckas

pabora;]

22,

XapakTepucTUKa KUCIOPOJIa U CePBI

) 1
{YCTHBI  OIIPOC;;

23.

CgoiicTBa 1 IPUMEHEHHUE CEPBI.

HI/ICI:MCHHBII/I.

KOHTPOJIb;

24,

CepoBonopon. Cynabdusl

25.

Okcung  ceppr  (IV).  Cepnucras

TecTupoBaHuE;|




kucinotel. Oxcun cepol (VI). Cepnas
KHCJIOTA.

r-i |
26. | I[1/pNe4. Pewenue JKCIEPH- 0 ITpakTnueckas;
MEHTAJILHBIX 33144 I10 TEME. pabora;]
[ping ] ) 1
27. | Xapakrepuctuka a3ora u (docdopa. 0; 'YCTHBII ~ OIpOC;;
Pu3nyecKkue U XMMHYECKUE CBOMCTBA
a3oTa.
2 e (N
28. | Ammuak. Cosn aMMOHHUSL. ) TTyiCHMCHHBI
=TT | e ————— .I ------
KOHTPOJIb;|
e :
29. | A3oTHas KucIoTa. O ‘TectupoBanue
) g 5 |\EETTTTTTTTTTTY
30. | Conu a30THOM KHUCIIOTHI. O HI/ICLMeHHp_I_g_
KOHTPOJIb;|
- ) 1
31. | Dochop. 0; 'YCTHBI  OIIPOC;;
7~ S I~ N | =
32. | Oxcun  docpopa (V). DocdopHas O HI/ICI;MCHHEI_?!_
KHCJIOTA U €€ COJIN. KOHTPO_]'[L
o I~ N
33. | KonTponbHass pabota 1o TeMe « ; KOHTponLg_a}g_
[Toxnrpymmna KUcIopoja v a30Tay. I??}@_Q_T_?!i?
34. | XapakTepucTuka yriepona u O 'YCTHBIH  OIIpOC;;
KpeMHUs. AJUIOTpONus yriiepoaa.
35. | Xumudeckue CBOMCTBa  yriepoja. 0] HI/ICI)MCHHBII/I
- = | EemeEmEm———————— .I ------
Ancopbu. KOHTPOIIR]
. e = N Y
36. | Okcun yrimepoma (II) - yrapHbIi ras. 0 HI/ICBMCHHI:_I_{/!_
Oxcupn yrnepona (IV) - yriexucnbrit KOHTPOJIb;|
ras.
37. | YronbpHast KUCJIOTa U €€ COJIH. 0; 'YCTHBIH  OIpOC;|
38. | II/pNeS. [Monmyuenune oxcunua yrieponaa 0; [IpakTiueckast
(IV) u uzyuyenue ero cpoiicts. Pacrmo- pabora;
3HaBaHUE KapOOHATOB.
o ) 1
39. | Kpemumuii. Oxcupg kpemuus (IV). 0 'YCTHBI  OITPOC;!
o ) 1
40. | Kpemuuesas KHCIIOTa u ee 0 {YCTHBIH  OIPOC;;
comu. Crekio. LlemeHT.
r- e
41. | KontponbHas pabora 1o  Teme ; EKOHTponLHaH




«loarpynmna yraepona» ipadora;|
r- rJ rJ [} 1
42. | XapakTepHCcTHKa METAJLIOB. 1 |0 0: 'YCTHBI  OIIPOC;;
r- rJ rJ [} 1
43. | Haxoxnaenue metamioB B mpupozge u| 1 |0 0: 'YCTHBIA  OIIPOC;!
CIIOCOOBI UX MOTYYEHHS.
r=1 [y ] [piy]
44. | XuMuueckue CBOMCTBA METAILIOB. L |0 0
r= [y ] i
45. | DNeKTPOXUMUYECKU pan| L |0 0: HI/ICI:MGHHEI_{/E
HAIps>KCHUA MCTAJJIOB KOHTPO J'IL,.
r- [y} rJ [} 1
46. | CaBbl. L [0 0: 'YCTHBIM  OIIPOC;;
oo 1| ! !
47. | lenouHble METAILIBL. Ll | YkaxuTte yachl | YkaxxuTe yachl | BbiOepure;
B/ hopuy
KOHTpOIIS
r= r 1 I 1 1
48. | LllenouHble METALIBL. il | YkaxuTe yacel | YkaxuTe yacsl | Bwibepure;
BU 1/ (bopM_y_
KOHTpOIIA
49. | Maruwuii. lemoynosemenbubie | 11 | YkaxuTe yackl |!YKaxute yacel |:BbiOepure;
METAJIIBL. BI/IJI/(POPM_}_”_
KOHTpOIIA
50. | Maruuii. lenounoszemenbupie | 11 | YkaxkuTe yachl |{YKaxuTe yacel |iBwiOepure:
MCTAJIJIBI. BI/II[/(I)QPMX
KOHTpOIIA
r- T 1 [} 1 1
51. | BaxHeiue cOeAMHEHNS KaJIbLHSL. il | iYkaxute yacel | Ykaxkure yacel | Beioepure;
BI/IJJ/(bopM_y_
KOHTpOI,
r- T 1 [} 1 1
52. | KectkocTh BOABI. Ll | YkaxuTe yachl | YkaxkuTe yachl | BbiOepure
BI/IJJ/(bopM_y_
KOHTpOI,
r- T 1 [} 1 1
53. | AmoMuHHI. Ll | YkaxuTe yachl | YkaxkuTe yachl | BbiOepure
B/ hopy
KOHTpOI,
[y T 1 [} 1 1
54. | AmoMuHMHA. il | YkaxuTe yachl | YkakuTe yachl | Bbibepure;
B/ hopy
KOHTpOII,
55. | BaxxHelue coeIlMHEHNs] aTFOMUHHU. i1l | YkaxkuTe yacel |iYkaxure yacel | iBeiOepure!
Bnn/(bopMy




56. | Baxkneiimue coenHEHMs aTFOMHHUS. _1 'VKakuTe gachl | YKaxkuTe gachl | Beibepure!
BV GOpMY
KOHTPOJIS,
57. | Keneso. '_' \ViaxuTe uacel | {Ykaxure uacel | Beibepure
Buydopwy
KOHTPOJIS,
58. | Keneso. '_1' EYKamHTe qacmi EYKamHTe qaCLIE BLI6epI/ITe:
Buydopwy
KOHTPOJIS,
59. | Coenunenus xenesa. '_' 'VKakuTe yachl | YkaxuTe gachl | Bribepure!
s/ opyy
KOHTpOJIS,
60. | [1I/pNe7 Pemenue skcriepuMeHTaIbHBIX I_ll 'ViaxkuTe uacel | {Ykakure uacel | Beibepute
3a1a4 I10 TCME. BI/III/(bOPM}"
_ISQH_TP_(?_JP_L_
61. | KoutponbHas pabota 1o  Teme I_I 'VKakuTe yachl | YKkaxuTe gachl | Bribepure!
«MeTanisl» BHII/(I)OPMY'
_ISQ_I_{_TP_(?_J_I_’_L_
62. | Poabp XuMHHU B )KM3HHU Y€JIOBEKa I_ll 'VKakuTe yachl | YKkaxuTe gachl | Bribepure!
B opyy
KOHTpOJIS,
63. | Xumudeckne peakuuu B ObITY I_ll EYKach/ITe qacmi EyKax(I/ITe qacmé BBI6epI/ITe:
By opuy
KOHTPOJIS,
64. | Brmusaue MMPOMBIIIUIEHHOCTH 3| '_1' bl EVKax(HTe qacmi BBI6epI/ITe:
CeNIbCKOE X03AHCTBA HA OKPYXKAIOILYIO BHJJ/(bopMy
opery KorTpons|
65. | Peseps '_' \ViaxuTe gacel | YkakuTe gacel | {BeibepuTe
BuyGopwy
KOHTPOJIS,
66. | Peseps _1 'VKakuTe gachl | YKaxuTe gachl | Beibepure!
s/ opyy
KOHTpOJIS,
67. | Pe3eps _ 'VKakuTe gachl | YKkaxuTe gachl | Beibepure!
s/ opyy
KOHTPOJIS,
68. | Pezepn _1 'Vkaxure 4achl | |Ykaxure 4acsl | Brioepure!
By opyy
KOHTPOJIS,

OBUIEE KOJIMYECTBO YACOB I10 68 |3 5

ITPOTPAMME




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

8 KJIACC

Xumus. 8 kinace/Pymsutuc I'.E., ®enpaman @.I°., AkuronepHoe o6mmecTBo «M31aTenbcTBo
«IIpocBemnienuey;
Beenure cBoil BapuaHr:

9 KJIACC

Xumus. 9 knacc/Pymsuruc I'.E., ®enpaman @.1°., AkunonepHoe o6mecTBo «3marenbcTBo
«IIpocBenieHuey;
Beeaute cBoM BapuaHT:

METOINYECKHUE MATEPHUAJIBI IJIS1 YAUTEJIA

8 KJIIACC

1. Xumus : ypoku B 8 kiacce : mocooue st yaurens /. H. H. T'apa. — 2-e uzn., mepepad. — M. :
[Ipoceemenue, 2014. — 127 c. — ISBN 978-5-09-018248-5.

2. [Tocobue s yaurens — 3JIeMEHT HHPOPMAITMOHHO-00pa3oBareabHoU cpesl auann Y MK mo
xumun 1151 8—9 kimaccoB aBTopoB . E. Pynsurtuca, ®@. I'. ®enpamana, nepepaboTaHHOM B
cooTtBeTcTBUH ¢ TpeOoBaHUsAMU PI'OC ocHOBHOrO 00111€T0 00pa30BaHUS.

9 KJIACC

1. Xumus. 9 knacc. [loypounsie mians! no yueouuky Pynsutuca I'.E., ®enpamana @.I°. - Kuszesa
M.B." Ctpanuna. 127.

2. [TocoOue u1st yuuTens — 3JeMeHT UH(pOopMamoHHO-00pa3oBaTenbHoi cpeabl tuHnn Y MK no
xumun 1 8—9 knaccoB aBTopos I'. E. Pynsurtuca, ®@. I'. ®enpamana, nepepaboTaHHOM B
cootBeTcTBUM ¢ TpeboBaHUAMH PI'OC 0CHOBHOTO 00111€T0 00pa30BaHUS.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

8 KJIACC

HNHuTtepHeT-pecypcesl

1. http://www.alhimik.ru. [IpeacraBnens! cieayroiine pyOpuK: COBEThl a0UTYPUEHTY, YIUTEIIO
XUMHH, CIPABOYHUK (OYeHb O0JIbIIas MOJ00pKa TaOIHIl U CIIPABOYHBIX MaTEPHAIIOB), BecEasi XUMUS,
HOBOCTH, OJIUMITHAbI, KyHCTKaMmepa (MHOTO HHTEPECHBIX HCTOPUYECKUX CBEIACHUN).

2. http://www.hij.ru. XXypHan «XuMus 1 )KH3HbY» TOHITHO U 3aHUMATEIHHO PACCKa3bIBAET 000 BCEM
MHTEPECHOM, YTO MPOUCXOAUT B HAYKE U MUPE, B KOTOPOM MBI JKHBEM.

3. http://chemistry-chemists.com/index.html. DiekTpoHHBII )KypHAT « XUMUKH U XUMUSI», B KOTOPOM
IIPEJICTaBIICHbI ONBITHI IO XMMUU U 3aHUMAaTeIbHas HHPOPMaLIKs, TO3BOJISIOLINE YBIICUb YYCHUKOB
IKCIIEPUMEHTAIBHOM YacThIO MPEeIMETA.

4. http://c-books.narod.ru. BceBo3aMoskHas TuTepaTypa 1Mo XUMHUH.

5. http://www.prosv.ru/. I[TocoOus myist yqaniuxcsi, B TOM YUCJI€ JIJIsl TOATOTOBKU K HTOTOBOM aTTECTAIUH
(OI'D u EI'D), meToauueckue mocoOus JUIsl yuuTenei, HaydHO-TIoNMyJIsipHast JIMTepaTypa Mo XUMHU. 6.
http://1september.ru/. )KypHan npeaHa3HaueH HE TOJBKO Jis yuuTeneil. B HéM mpeacTaBieHo 0osbinoe
KOJINYECTBO pabOT yUEHHKOB, B TOM YHCIIE€ UCCIEI0BATEIBCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Becepoccuiickuii mKOIBHBIN MOPTAT CO CChUTKAMH Ha
o0pa3zoBaTeNbHbIEC CAUTHI IO XMMUH.

9 KJIACC

BBenute nanunie

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O ITPOIECCA




YYEBHOE OBOPYJTOBAHME

CnpaBoyHble TabIUIBL, MoAeIn KPpUCTANIMISCKHUX PeIeToK, KoeKuy MUHepatoB 1 TOPHBIX

HOPOJ, METAJJIOB U CILIABOB, OKCHIOB, KHCIIOT, OCHOBAHHH, COJICH, B TOM YHCIIe MUHEPaIbHBIX

ymoOpeHni, a Takke 00pa3Ibl OPraHUMIECKHUX BEIIECTB M MaTepHaloB, npexycMoTpeHHBIX PI'OC.

XuMHYeCKHe PeakTHBBI U MaTepHaiIbl IS IPOBEICHUS IEMOHCTPAIIMOHHBIX U 1a0OPAaTOPHBIX padoT, XuMuuecKas
nabopaTopHas 1ocy/a, anmaparsl U IPUOOPEI

OBOPYJAOBAHMUE JJIs1 NIPOBEJEHUSA TIPAKTUYECKUX PABOT

XMMHYECKHE PEaKTHBBI M MaTEPHAIIBI IS IPOBEACHHUS JEMOHCTPAIIMOHHBIX U Ta00PAaTOPHBIX PaboT, XUMHUUIeCKas
nmabopaTopHas OCy/a, annapaTsl ¥ IPUOOPHI.
MynsTuMeauitHbIH TpoekTop. KoMnbroTep.



