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Pabouas mporpamma mo XumuM st 00y4aroImuxcsl 8§ KJIacCOB COCTaBlieHAa Ha OCHOBE
TpeboBanuii Kk pe3yspTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHOM IPOrPaMMbl OCHOBHOT'O
oOmiero  oOpa3oBaHMsl, HpeAcTaBiIeHHbIX B  denepaqbHOM  rocyJapCTBEHHOM
00pa30BaTeIbHOM CTaH/1apTe OCHOBHOT'O OOLIET0 00pa30BaHus, C yUETOM paclpeaeIEHHbIX
0 KjaccaM IIpOBEpsieMbIX TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa30BaTesIbHOM POTrpaMMbl OCHOBHOI'O 00IIIEr0 00pa30BaHuUs U JIEMEHTOB COEPKaHMS,
IPEJICTABICHHBIX B YHHUBEPCAJIBbHOM KOAU(PUKATOpE IO XMMHH, a TaKKE€ Ha OCHOBE
[TpumepHOIT TpOorpaMMbl BOCIUTaHUS 00YYaIOIIUXCS IPH MOJYyYEHUH OCHOBHOTO OOIIETO
oOpazoBanus u ¢ yuérom KoHuenmuu mnpernonaBaHus y4eOHOTO Mpenmera «XuMus» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoit ®denepanuu, peanu3ylIUX OCHOBHbBIE
obmeobpazoBarenbHbie mporpamMMmbl  (yTB. Pemenwem Komnernn MunnpocsemeHus
Poccun, npotokon ot 03.12.2019 N I1K-4BH).

HOACHUTEJBHAA 3AIIMCKA

CorinacHO cBOeMY Ha3HAYEHUIO TIpUMEpHas paboyass MporpamMma SBISETCS
OPUEHTUPOM JIJISI COCTABJICHUSI pab04YMX aBTOPCKUX MPOTrpaMM: OHa AAET MpeICTaBICHUE O
Hensax, oOmen cTpareruu o0y4eHHsl, BOCIIMTAHUSA U Pa3BUTUSA 00y4aroIIUXcsl CpeACcTBaMU
y4eOHOro mpenMera «XUMHs»; YCTaHABIUBAET 00sA3aTEIbHOE MPEIMETHOE COJEpiKaHUE,
peaycMaTpUBAET paclpeiesIeHue ero Mo KiaccaM U CTPYKTYpPUPOBAHUE €ro 10 pasjesaM
U TeMaM Kypca, OIpPENeNseT KOJWYECTBEHHbIE M KA4YECTBEHHBIE XapaKTEPUCTUKHU
COJICP)KaHUS; JAaeT NPUMEPHOE paclpeliesieHue Y4YEOHBIX YacoB MO TEMaTHYECKUM
pazzenaM Kypca U PEKOMEHIYEMYIO IOCJIEIOBATEIbHOCTh UX HM3YYEHHS C Y4YETOM
MEXIPEIMETHBIX W BHYTPEHHENPEIMETHBIX CBSI3€HM, JIOTUKM Yy4eOHOTO Tpoliecca,
BO3PACTHBIX OCOOEHHOCTEM OOYy4YaroIIUXCs OMNpeneseT BO3MOXKHOCTH MpeaMeTra it
peanuzanuu  TpeOOBaHMM K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
porpaMMbl Ha ypPOBHE OCHOBHOI'O OOIero oOpa3oBaHHUs, a TaK XKe TpeOOBaHUM K
pe3ysibTatam O0y4eHUs XMMUU Ha YPOBHE IeJiel U3ydeHUs MpeaMeTa U OCHOBHBIX BUJIOB
y4eOHO-TI0O3HABATEILHON JIEATETbHOCTH / Y4eOHBIX NIEWCTBUM YYEHHKAa IO OCBOEHUIO
y4eOHOTO CO/IepKaHMUS.

[Iporpamma peanusyerca Ha 0a3e ueHTpa « Touka pocTtay.

Hcnonp3zoBanue 060pynoBanus 1eHTpa « Touka pocTa» MO3BOJIIET CO3/IaTh YCIOBUS:

- IIs1 pacIIupPEHUs COAEPKaHUs IKOJIbHOI0 XUMUUECKOTO 00pa30BaHMUS;

DI MTOBBIIICHUS MMO3HABATEIILHON aKTUBHOCTH 00yJaroIIIXCsl B
€CTEeCTBEHHOHAYYHOU 00J1aCTH;

- IIs1 pa3BUTHSA JIMYHOCTU peOCHKA B Mpoliecce 00yUeHUsI XUMHUH, €70 CITOCOOHOCTEH,

dbopMHUpOBaHUS W YJOBIETBOPEHHUS COLMAIBHO 3HAYMMBIX HHTEPECOB U
NOTPEeOHOCTEM.




OBHIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «XUMMWS»

Bkrnag ywebGHOro mnpenMera «XuMHs» B JOCTHXKEHHE LieJed OCHOBHOTO OOIIEro
o0Opa3oBaHus 00YCIOBIEH BO MHOIOM 3HAYEHHEM XMMUYECKON HAyKU B TTO3HAHUHU 3aKOHOB
IPUPOJIbI, B PA3BUTUU MPOU3BOJUTENBHBIX CHJ OOINECTBA W CO3JaHUM HOBOW 0a3bl
MaTepuaIbHON KYJIbTYpHI.

XUMHUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK PacpOCTpaHuiIa CBOE BIMSIHUE Ha BCE
o0JacTl 4YeNIOBEYECKOTO CYIIECTBOBAHMS, 3a/aja HOBOE BHUACHHME MHpa, cTaja
HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM >KU3HH
oOI1ecTBa: 3HAaHUE XUMUU CITY>KUT OCHOBOH 17151 POPMHUPOBAHUS MUPOBO33PEHHS YETTOBEKA,
€ro TpEJCTaBICHUA O MaTepualbHOM €IUHCTBE MHpPA; BAXHYIO pOJIb HIPaIOT
dbopmupyemMble XUMHEH TPEICTABICHUS O B3aUMOIPEBPAILIEHUSIX SHEPTUH U 00 IBOJIOIUU
BEIIECTB B IPUPOJIC; COBPEMEHHAs! XMMHUS HaIlpaBjeHa Ha PelIeHHE rI100aJbHbIX MpobdieM
YCTOMYMBOIO pa3BUTHsI 4YEJIOBEUYECTBA — CBHIPEBOM, JHEPreTUYECKOM, NHILEBOH U
HKOJIOTUYECKOM 0e30macHOCTH, MPoOJIeM 3ApaBOOXPAHEHHUS.

B ycnoBusix Bo3pacTaromiero 3HaYEHUS XMMHM B JKU3HHM OOILECTBA CYIIECTBEHHO
HOBBICMJIACH POJIb XMMHUYECKOTO 00pa3oBaHus. B miaHe conuaiu3alud OHO SIBISIETCS
OJTHUM U3 yCIOBUI (OPMHUPOBAHUS MHTEIUICKTA TUYHOCTH ¥ TAPMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMEHHOMY 4YEJIOBEKY XHMHUYECKHE 3HAHUS HEOOXOAMMBI HJsi TPUOOpETCHHS
OOIIEKyIbTYpHOTO YpPOBHS, TO3BOJISIONIETO YBEPEHHO TPYOUTHCS B COIHYME H
OTBETCTBEHHO Y4aCTBOBaTh B MHOTOOOPA3HO KU3HU OOIIECTBA, AJIsi OCO3HAHUS BAXKHOCTH
pPa3yMHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO M 3JIOPOBBIO JIPYTHX, K OKpYKaroIIen
OPUPOTHON Cpene, AJii TPaMOTHOTO TIOBEACHUS TPU HCIOJBb30BAHUU Pa3TUIHBIX
MaTepuajIoB U XMMUUYECKUX BEIIECTB B TOBCEIHEBHOM JKU3HH.

XuMmuyeckoe 00pa3oBaHHME B OCHOBHOHM IIKOJIE SIBISIETCSl 0Aa30BbIM MO OTHOLIEHUIO K
CUCTEME 00I1Iero XUMHUYECKOT0 00pa3oBanus. [103ToMy Ha COOTBETCTBYIOIIEM EMY YPOBHE
OHO peallu3yeT MpHUCYIIHE O0IIeMy XMMHUYECKOMY OOpa30oBaHMIO KIIOUYEBBIE IIEHHOCTH,
KOTOpBIE€ OTPaXaroT TOCYJapCTBEHHbIE, OOIIECTBEHHbBIE U HHAUBUAYaIbHbIE TOTPEOHOCTH.
OTUM ompeesnseTcss CYyUHOCTh OOIIe crpaTernu OOy4YeHUs, BOCHHUTAHUS W Pa3BUTHUS
00yYaroIIMXCs CPEeICTBAMU YUEOHOTO TIpeaAMETa « XUMHUSI.

Nzyuenne npenmera: 1) cnocoOCTBYET peann3anuu BO3MOKHOCTEH ISl CAMOPA3BUTHS
dbopMupoBaHUs KYJbTYphl JIMYHOCTH, €€ oOmeld U (YHKIIMOHAIHHOW TPpaMOTHOCTH; 2)
BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIILIEHUS U TBOPYECKUX CIHOCOOHOCTEW MOJIPOCTKOB,
HaBBIKOB WX CaMOCTOATEIbHOW YYEeOHOW NeATEeIbHOCTH, OJKCIEPUMEHTATbHBIX |
UCCIICIOBATENIbCKUX YMEHHM, HEOOXOJMMBIX Kak B TIOBCETHEBHOW >KM3HH, TaK U B
po(heCcCHOHANTFHONM AEITETHFHOCTH; 3) 3HAKOMUT CO CIENU(UKONH HAYIHOTO MBIIIICHUS,
3aKJIaJIbIBA€T OCHOBBI LEJIOCTHOTO B3IJIsAJa Ha €IMHCTBO MPUPOIBI U YENIOBEKa, SBISETCS
OTBETCTBEHHBIM 3TalioM B  (OPMUPOBAHHWU ECTECTBEHHO-HAYYHOM TPaMOTHOCTH
MOJIPOCTKOB; 4) cocOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAayYHBIM 3HAHUAM, K TPUPOJIEC, K UEIOBEKY, BHOCHUT CBOM BKJIaJ B 3KOJIOTMUYECKOE
00pa3oBaHKE IMIKOJIHHUKOB.

Ha3pannble HampaBieHHs B OOy4eHMM XHUMHU OOECHEUMBAIOTCA  CHEM(PHUKOM
COJIeprKaHus MPEAMETa, KOTOPBIH SIBJISETCS TIeIarOTHYeCKH aaTHPOBAHHBIM OTPaXKCHHEM
0a30BOI HAYKH XMMHU Ha ONPEJIETIEHHOM 3Tare e€ pa3BUTHS.
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Kypc xumuM OCHOBHOI HIKOJIBI OPUEHTUPOBAH Ha OCBOCHHE OOYYAIOIIUMUCS OCHOB
HEOPraHWYECKOM XMMHMM M HEKOTOPBIX MOHATUN U CBEIEHUH 00 OTHEIBbHBIX OOBEKTax
OpPraHUYECKON XUMUH.

CrpyKkTrypa coziepkaHus npeaMeTa cpopMUpOBaHa Ha OCHOBE CUCTEMHOIO MOJX0/Aa K €T0
n3ydennto. CozpeprkaHue CKIaAbIBAETCS U3 CUCTEMBI MOHATHI O XMMHUYECKOM 3JIEMEHTE U
BELIECTBE U CHUCTEMBl NOHATUN O XUMHUYECKOW peakuuu. O0e 3TU CUCTEMBI CTPYKTYpPHO
OpraHM30BaHbl [0 NPHUHLMUILY IOCIEAOBATEIBHOIO pa3BUTHS 3HAHUHM Ha OCHOBE
TEOPETHUYECKHUX MPEACTABICHUM pPAa3HOrO0 YPOBHS: aTOMHO-MOJEKYJISIPHOIO YYEHHs Kak
OCHOBBI BCEr0 €CTECTBO3HAHUsA, ypoBHs Ilepnoandeckoro 3akona [[. . MenneneeBa kak
OCHOBHOTO 33aKOHA XHMHH, YYEHUS O CTPOCHMM aTroMa W XUMHUYECKOM CBS3H,
OpeACTaBICHUH 00 3JNEKTPOJIMTUYECKOM JIMCCOLMAlMM  BEIIECTB B  PACTBOpAx.
Teopernyeckne 3HAHHUS PacCMATPHUBAIOTCA HA OCHOBE SMIMPUYECKH MOJYYEHHBIX U
OCMBICIIEHHBIX (AKTOB, Pa3BHBAIOTCS MOCIEAOBATEIBHO OT OJIHOIO YPOBHS K JIPYyromy,
BBINOJIHASA (PYHKINUN OOBSICHEHUS U IPOTHO3UPOBAHUSI CBOMCTB, CTPOEHMSI M BOZMOKHOCTEH
IIPAKTUYECKOTO IPUMEHEHUS U NOJIyYEHHS U3Y4aEMbIX BEILECTB.

Takas opranuzanust copepxkaHus Kypca CIIOCOOCTBYET IMPEACTABICHUI0 XUMHUYECKOM
COCTABJISIIOLIEN HAy4YHOW KapTHHBI MHpA B JIOTHKE €€ CUCTEMHOW NpHUpoAbl. TeM cambIM
o0ecrnieunBaeTcss BO3MOKHOCTh (POPMUPOBAHUS Y 00YUAIOIIUXCS LIEHHOCTHOTO OTHOIIEHMUSI
K HAyYHOMY 3HaHUIO U METOJIaM IIO3HAHUs B HayKe. Ba)KHO Takyke 3aMETUTh, UYTO OCBOCHHUE
coJiepKaHUs Kypca NMPOUCXOAUT C NMPUBJICYCHUEM 3HAHMM U3 paHEE U3YYECHHBIX KypCOB:
«Oxpyxaromuii Mup», «brnonorus. 5—7 knacce» u «Pu3uka. 7 Kiace».

HEJU U3YUYEHUSA YYEBHOI'O ITPEJMETA «XUMMUSA»

K HampaBieHHIO NEpPBOCTENEHHON 3HAUMMOCTH MpPH pealu3alud 00pa30BaTEIbHBIX
byHKuMii npeamera «XUMHS» TPATUIIMOHHO OTHOCIT (POPMUPOBAHUE 3HAHUM OCHOB
XUMHUYECKOH HAyKd KakK oO0JacTM COBPEMEHHOIO €CTEeCTBO3HAHUS, NPAKTHUECKON
JIESITEIbHOCTH YeJOBEKa W KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KyJNbTYpHI. 3amaua
npeaMeTa COCTOMT B (DOPMHPOBAHUM CHUCTEMBI XMMHUYECKAX 3HAHWM — Ba)KHEHIIMX
(GakToB, MOHATUH, 3aKOHOB M TEOPETUYECKUX IOJOXKEHHM, TOCTYMHBIX 0000IIeHUI
MHUPOBO33PEHYECKOTO XapakTepa, S3bIKa HAyKH, 3HAHUM O HAYYHBIX METOJAX H3YUCHHUS
BEIIECTB M XMMHYECKHX pEaKIMid, a Takke B (HOPMHUPOBAHWHM WU PA3BUTUU YMEHUU H
CIoco00B ACSITENFHOCTH, CBSI3aHHBIX C IJIAHHUPOBAHHEM, HAOIIOJEHUEM U TPOBEICHHEM
XUMHUYECKOTO DJKCIEpUMEHTa, COOJIOEHHEM MpaBuil 0Oe30MmacHoro oOpalieHus C
BEIIECTBAMHU B ITOBCEAHEBHOMN KU3HHU.

Hapsiny ¢ aTuM 1ienu u3ydeHus npeamMeTa B IporpaMMe YTOUHEHBI U CKOPPEKTHPOBAHBI C
y4éTOM HOBBIX MPUOPHUTETOB B CHUCTEME OCHOBHOTO 00IIero odpasoBanus. CeromHs B
o0Opa3oBaHMM 0CO00 3HAUMMON MPU3HAETCS HANPABICHHOCTh OOYyUEHHUs Ha pPa3BUTHE U
caMOpa3BUTHE JTMYHOCTH, (OPMHUPOBAHNE €€ WHTEIUIEKTa U 00IIeil KynbTypsl. O0yueHue
YMEHUIO YUUTHCS U POJOJIKATH CBOE 00pa30BaHUE CAMOCTOSITEIbHO CTAHOBUTCS OAHOU U3
BOKHEUIIUX PYHKIUN y4eOHBIX TPEIMETOB.

B cBs13u ¢ 9TUM TpU M3YYEHHUH MPEAMETa B OCHOBHOM IITKOJIC JOMUHUPYIOIEE 3HAUCHHE
npuoOpeN Takue 1eJu, Kak:



e (GopMHpOBaHWE  WHTEIUICKTYaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM0OOpa30BaHUIO, COTPYAHHMYECTBY, CAMOCTOSITEJIbHOMY  MPHUHSATHUIO  PEILICHU,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

® HaNpaBJICHHOCTb OOYYEHHMs] Ha CHCTEMaTHYEeCKOe IMpHUOOIIEHUE Yyyaluxcs K
CaMOCTOAITEJIbHOW TMO3HABATEIbHON JEATENbHOCTH, HAYYHBIM METOJIaM IO3HAHMUS,
bopMHPYIONTUM MOTHBAIIIO U PA3BUTHE CIIOCOOHOCTEH K XUMUMU;

e oOecrnieyeHue yCJIOBHUH, CIOCOOCTBYIONIUX MPUOOPETEHUIO O0YYaIOIIMMUCS OIbITa
pPa3HOOOpa3HOW JESATENbHOCTH, TMO3HAHUS M CaMOIO3HAHHWSA, KIIOUEBBIX HABBIKOB
(KTIOYEBBIX KOMIIETEHIIMI), UMEIOIIMX YHUBEPCAIbHOE 3HAYCHHUE JJIS PA3JIMYHbBIX BUJIOB
NEATEIbHOCTH;

e (dopMHupoBaHUE YMEHUN OOBACHITH M OLICHUBATH SIBJICHUSI OKPY>KAIOIIETO MUpA Ha
OCHOBAaHMH 3HAHUM U OMBITA, TOJYYEHHBIX IPU U3YYCHUN XUMUU;

e (dopMupoBaHue y OOYyYaIOUIUXCS TYMAHUCTHYECKUX OTHOIICHUH, TMOHUMaHUs
IEHHOCTH XUMHUYECKUX 3HAHUU [JI1 BBIPAOOTKH SKOJOTHMYECKU I€JIECO00Pa3HOro
MOBEJCHUS B OBITY U TPYJOBOM JCATEIBHOCTU B IIENIAX COXPAHEHUSI CBOETO 37I0POBbI U
OKPYXKaroUel NPUPOTHOU CPEbI;

® pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO W
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHUS OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOGUIIS U HAMPABICHHOCTH JAJILHEHIIIEr0 00yUeHHUS.

MECTO YYEBHOI'O IPEIMETA «XUMMHS» B YHEBHOM IIVIAHE

B cucreme obOmiero obOpazoBaHusi «XUMHUS» TpHU3HAHA O0S3aTENbHBIM yUEeOHBIM
pPEIMETOM, KOTOPBIM BXOJUT B COCTaB MpeAMeTHOW obnactu «EcTecTBeHHO-HAy4YHBIC
PEAMETHI».

VY4eOHbIM T1aHOM Ha €€ u3ydeHue 0TBe/IeHO 136 yueOHbIX YaCOB — M0 2 U B HEJICIIIO
B 8 1 9 Kmaccax COOTBETCTBEHHO.

s kaxaoro kiacca NpeayCMOTPEHO pe3epBHOE yueOHOE BpeMs, KOTOPOE MOMKET
OBITh KCIOJB30BAHO YYACTHUKaMHU 00pa30BaTEIbHOTO Mpolecca B HesIX (popMUpOBaHUS
BApUATUBHON COCTaBIISIONIEH COJEPKaHUS KOHKPETHOU paboueit nmporpammel. [Ipu sTom
oOs3aTenbHas (MHBapUaHTHAS) YacTh COJIEPKAHUS MPEMETa, YCTAHOBJICHHAS IPUMEPHON
paboueii mporpaMMoii, 1 BpeMs, OTBOJMMOE Ha €€ M3Y4YCHHE, TOJDKHBI OBITh COXPaHEHBI
MOJTHOCTBIO.

B ctpykType nmpumMepHOil pabodeil mporpaMMbl HapsiAy C MOSICHUTEIBHOW 3alMCKON
BBIJICJICHBI CJICIYIOIINE PA3/Ebl:

® TUTAHHPYEMBIC PE3YJIbTATHl OCBOCHUS YIEOHOTO TpeIMeTa « XUMHUS — JTUIHOCTHEIE,
MeTanpeIMEeTHbIC, IPEIMETHBIC;

e coJiepKaHue Y4eOHOro npeameTa « XUMUs 10 TrojaM 00y4eHHUs;

® [IPUMEpPHOE TEMATHUUYECKOE TUIaHUPOBAHUE, B KOTOPOM JAETATU3UPOBAHO COAECPIKAHUE
KQXJI0M KOHKPETHOW TEMbI, YKa3aHbl KOJUYECTBO YAaCOB, OTBOJAMMBIX Ha €€ M3y4YCHHUE, U
OCHOBHBIC BUJbI yU4€OHOUH NEATETLHOCTH YYCHHKA, (OPMUPYEMbIC TIPU W3YUCHUU TEMBI,
NPUBEIEH TEPEUYCHb JIEMOHCTPALMI, BBIMOJHIEMBIX  YUYUTEIEM, U  MEPEUYCHb



PECKOMCHAYCMBbIX Ha60paTOprIX OIIBITOB MW IIPAKTHYCCKHX pa60T, BBIINTOJIHACMBIX
yYHallIuMHUcCs.

COAEPXAHUE YYEBHOI'O IIPE/IMETA

8 kiace

IlepBoHaya/ibHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiib XMMHM B XKU3HU 4YeloBeka. Tena u BemiecTBa. Pu3MUECKHE
CBOWCTBA BEWIECTB. ArperaTHoe COCTOsiHUME BenlecTB. IIoHATHE O METOJax IMO3HAHUS B
XUMUHU. XUMHUS B ccTeMe HayK. UucTeie BemecTBa U cMecu. CriocoObl pa3ieieHus: CMECEi.

ATOMBI U MOJEKYJbl. XUMHUYECKHE 3JIEMEHTbl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocThie U ClIOKHBIE BEelECTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass (opmyna. BameHTHOCTP aTOMOB XHWMHYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA CcocTaBa BemecTB. OTHocuTenbHass aromMHas wmacca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEIUHEHNH.

OU3NYECKNE W XMUMHUYECKHE SIBIICHUS. XHMHUYECKas peakuuss U €€ MpU3HAKU. 3aKOH
COXpAaHEHHUS MAacChl BEHIECTB. XHUMHUYECKHE ypaBHeHus. Kiaccuduxanus XUMHUYECKHUX
peakiuii (CoequHEHUs, pa3IOKEHUs, 3aMeIlIeHUsI, 0OOMEHa).

XHUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCYAO0U, C MPaBUIaMH padOThI
B jJabopaTopuu U npuéMaMu oOpaleHus: ¢ 1abopaTOpHBIM 000pYAOBaHUEM; U3YUCHUE U
onucaHue (PU3NYECKUX CBOMCTB OOpAa3IOB HEOPTaHMYECKHX BEIIECTB; HaOI0/IeHHE
dbusnueckux (TUIaBJIeHUE BOCKA, TasHHE JIbJla, pacTUpaHUE caxapa B CTYIIKE, KUIICHHE U
KOHJICHCAIMsI BOJbI) M1 XUMHUUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE MEIHOU MPOBOJIOKH,
B3aMMOJICUCTBHE Mejla C KHUCIOTOW) SBJICHWM, HAOMIO/IEHWE W OIMCaHWE TPU3HAKOB
MPOTEKaHUS XUMHUYECKUX peakiui (pas3ioKeHHe caxapa, B3auMOJICUCTBHE CEpPHOU
KHCJIOTBI € XJIOpUAOM Oapusi, pasnokenue ruapokcuna menu(ll) mpu HarpeBaHuu,
B3aUMOJIeHCTBHE kelie3a ¢ pacTBopoM cosr meau(ll)); uzydenue crnocoOOB pasaesieHus
cMecel (¢ ToMOIIbIO MarHuTta, (UIBTPOBAHME, BbIIApUBAHUE, JAUCTHILIALIMS,
xpoMarorpadusi), IpOBEIEHUE OYUCTKH MOBAPEHHOW COJIM; HAOJIOJCHHE W OIHUCAHUE
Pe3yJIbTaTOB MPOBEICHHUS OIBITA, MILTFOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChI; CO3aHue
MoJieIel MOJIEKYJT (IIapOCTEPIKHEBBIX ).

Baxuelue npeacTaBuTe M HCOPraHUYECKUX BeLIECTB

Bo3nyx — cMmech razoB. CoctaB Bo3ayxa. KHciiopog — 37€MEHT U IPOCTOE BEIIECTBO.
HaxoxneHue kucimopona B mpupoie, (puMueckrue M XUMHUYECKHE CBOWCTBA (peaKiuu
ropenuns). Okcunapl. [lpumenenue kucmopoga. CrmocoObl TONMYYEHHUS KHCIOpOJa B
nabopaTopud W TpoOMBIUICHHOCTH. KpyroBopor kucmopomga B mpupone. O30H —
ATOTPOITHAS MOAU(PUKAIIHS KUCTIOPOIA.

TeroBoit >PGeKT XUMHUYECKOW peakuuud, TEePMOXUMHUYECKHME YpaBHEHHUS, HK30- U
DHAOTEPMHUYECKHE PEAKIMHU. TOIUIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3AyXa, YCHIICHHE
NapHUKOBOTO A (deKTa, pa3pylieHue 030HOBOTO CIIOS.



Bopopon — »snemeHT M mpoctoe BemecTtBo. Haxoxxnenue Bogopoaa B OpPUPOJE,
dbu3nueckue U XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CrOocoObl monydyeHus. Kucnorel u
COJIH.

KonuuectBo BemiectBa. Moiib. Mossipnast macca. 3akoH ABoraapo. MossipHblii 00bEM
ra3oB. Pacu€Tsl M0 XUMUYECKUM ypABHEHHSIM.

@dusnueckne cBoucTBa BOAbL. Boma kak pacrteBopurenb. PactBopel. HaceleHnsie u
HEHACBIIIEHHBIE PACTBOPBI. PacTBOpUMOCTh BelIECTB B BojJe.MaccoBasi J10J1s1 BEIIECTBA B
pacTBope. XMMUYECKHe CBOMCTBA BOJIbl. OcCHOBaHUsA. PoJib pacCTBOPOB B MPUPO/IE U B )KU3HU
yenoBeka. KpyroBopot Bojibl B ipupojie. 3arpsi3HeHUe NpUupoAHbIX BoJ. OXpaHa U OUHUCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus neopranmdeckux coeawmHeHuil. Okcuapl. Kimaccudukamus OKCHIOB:
cojieoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, aM(pOTEepHbIE) U HECOJICOOpasyIolIHe.
HoMmenknaTypa okcusioB (MeXAyHapoJHas U TpuBHaibHasA). OU3nueckue U XUMMUYECKUE
CBOMCTBA OKCHUJIOB. [lonyuenune okcuaos.

OcnoBanus. Kiaccudukanus ocHoBaHWM: IMETOYM W HEPACTBOPUMBIE OCHOBAHUA.
Homenkinatypa ocHoBaHU# (MEXIyHapOAHAS U TpUBUAIbHAs). DU3HNUYECKUE U XUMUYECKUE
CBOMCTBAa OCHOBaHUU. [lonydueHrne OCHOBaHUM.

Kucnotel. Knaccuduxamus xucnor. Homenkiatypa KHCIOT (MEXIyHapojgHas U
TpuBUaiabHas). Ousnveckne u XUMUUECKHE CBOMCTBA KUCIIOT. Ps/l aKTUBHOCTH METAJIJIOB
H. H. bekerosa. [lonydyenue Kucior.

Comn. Homenknarypa conedl (MexIyHapogHas W TpuBHanbHas). Dusnueckue u
XMMHUYECKUE CBOMCTBA cosell. [lomydenue comnei.

['eHeTnyeckas CBsI3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCTMHEHUI.

XUMHUYECKHI HSKCIEPUMEHT: KAaYECTBEHHOE OIPENEIICHUE COACPkKAaHUS KHUCIOpOJa B
BO3/yXe; TMOJyYeHHe, COOMpaHue, pacro3HaBaHUE W U3YUYEHHE CBOWMCTB KHCIIOPOJA;
HaOJII0/ICHUE B3aWMOJICHCTBUSL BEIIECTB C KHUCIOPOJIOM M YCJIOBHUS BO3HUKHOBEHHS U
MpeKpalieHus: TopeHus (moxapa); o3HaKOMJIEHHE ¢ 00pa3llaMyd OKCHJIOB M OMUCAHUE UX
CBOWMCTB; TMOJy4YeHHE, COOWpaHUE, paclo3HaBaHUE M M3YYEHHE CBOWMCTB BOJOPOJA
(ropenue); B3aumojeicTBue Bojgopoaa ¢ okcuaoM meau (II) (Bo3aMoKHO HCIONB30BaHUE
BUJIEOMATEPUAIIOB); HAOJIIOICHHE 00PA3I[OB BEIIECTB KOJMYECTBOM | MOJIb; UCCIIEIOBAHUE
0COOEHHOCTE PACTBOPEHHUS BEHIECTB C Pa3JIMYHON PACTBOPUMOCTHIO; MPUTOTOBIICHUE
pACTBOPOB C ONPEAECTEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIIECTBA; B3aMMO/ICICTBUE
BOJIbI C METaJUIaMH (HATPUEM U KaJIbIIEM ) (BOZMOXHO UCIIOJIb30BAaHUE BUIEOMATEPUATIOB);
ONPENECTICHUE PACTBOPOB KHUCJIOT M IIEJIOYEN C MOMOIIBI0 UHAUKATOPOB; UCCIEIOBAHUE
00pa30B HEOPTraHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB;, HAOJIOJICHUE HW3MEHEHUS
OKpPACKH MHJIMKATOPOB B PACTBOPAX KHUCJIOT U IIEJIOUYECH; U3YyUEHUE B3aUMOACHCTBUS OKCUIA
menu (I1) ¢ pacTBOpoM cepHOM KHUCIIOTHI, KUCIOT C METa/lIaMH, pPeaKIuil HeUTpaau3aiuu;
MOJTy4Y€HNE HEPACTBOPUMBIX OCHOBAHUI, BRITECHEHNE OJTHOTO METajlla IPYTUM U3 pacTBOpa
COJIM; PEUICHHE OKCIEPUMEHTAIBHBIX 3a7ady 1o Teme «BaxHelme Kiacchl
HEOPraHUYECKUX COCIMHEHUI.

IMepuognueckuid 3akoH u Ilepumoamuyeckasi cucremMa XHMHUYECKHUX 3JIE€MEHTOB
. . MengeneeBa. CtTpoeHne aToMoB. XHMHYeECKasi CBsi3b. OKMCJIUTENbHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUU



[lepBpie TOMBITKH KiIaccUUKAIMM XUMHUYECKUX 3JeMEHTOB. [loHsATHe o rpymmax
CXOJIHBIX DJIEMEHTOB (ILEJIOYHbIE U IETOYHO3EMENIbHbIE METAJUIbl, TaJOTe€Hbl, UHEPTHbHIC
rasbl). DJIEMEHTHI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCU/IBI.

Ilepuoguueckuit  3akoH. Ilepuonnueckas cucrtemMa  XUMHUYECKHX  DJIEMEHTOB
. . Menneneea. Koporkonepuoanas u jyumHHONIEproaHas Gopmbel Ilepuoamdeckoi
cucteMbl xuMudeckux siemeHToB 1. Y. Menaeneesa. llepuoasr u rpynmnel. uzndeckui
CMBICJI IOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOa U TPYIIIbI JIEMEHTA.

Crpoenne aromoB. CocraB aToMmHbIX saep. M3orombl. OnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX 000J0YeK aTOMOB MepBbIX 20 xuMHUUecKHX 3yeMeHToB llepuoamueckoit
cucremsl /1. . MenneneeBa. XapakTepuCTUKA XUMAYECKOTO 3JIEMEHTA IO €r0 MOJI0KEHUIO
B [Iepnoanueckoii cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHMS painyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAIUNTMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB I10 TpyNIIaM U neprojaM. 3HaueHue llepuonnueckoro 3akona
u Ileppoanueckoi CUCTEMBI XMMUYECKUX 3JIEMEHTOB Ul PA3BUTUA HAYKU U IPAKTHUKU.
. . MenneneeB — y4EHBIA U TPAXKIAHUH.

Xumuyeckass  cBsa3b.  KoBasmeHTHass ~— (mojisipHast WM HENOJSIpHAasi)  CBSI3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKUX IEMEHTOB. VIOHHAs CBA3b.

Crenenp oxucieHus. OKHUCIMTEIBHO-BOCCTAHOBUTENBHBIE peakiuu. [Ipomeccsl
OKHCJIEHUS U BOCCTAaHOBJICHHSI. OKUCIIUTENIN U BOCCTAHOBUTEIH.

XUMUYECKUIN 3KCIEPUMEHT: M3ydyeHUE OOpa3lOB BELIECTB METAUIOB U HEMETAILIOB;
B3aMMOJICHCTBUE THUIPOKCHJA IMHKA C PACcTBOPAaMU KHCIIOT WM IIEJIOYEH; IPOBEICHHE
ONBITOB, WUIIOCTPUPYIOIIMX MPHUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PpPEaKIUU
(ropeHue, peakliiy pa3ioKeHUs], COSTUHEHU).

MexnpeaMeTHbIe CBA3H

Peanu3anus MeXNpeaMETHBIX CBSA3EH MPH U3yYEHUN XUMUU B 8 KJlacce OCYIIEeCTBISETCS
yepe3 MCIOJb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHSTHHA, TaKk W MOHSITHH,
SBIISFOLLUXCSI CHCTEMHBIMHU JUISI OTZI€TBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO11ue ecTecTBEHHO-HAayYHbIE MOHSTHS: HAay4dHbIM (DakT, rumore3a, TeOpus, 3aKOH,
aHallu3, CHUHTe3, Kiaccuukamus, MNEepUOJUYHOCTb, HAONIOEHNE, DSKCIEPUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®duszuka: MaTepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIWJ, HW30TOIIbI,
PaZAMOaKTUBHOCTb, MOJIEKYJIa, IIEKTPUUECKUH 3aps]l, BELUIECTBO, TEI0, 00bEM, arperaTHoe
COCTOSTHME BEIECTBa, Ta3, (U3MUECKHE BEIWYUHBI, CIUHUIIBI H3MEPEHHUS, KOCMOC,
IUIaHEeThI, 3BE3/161, CoHILE.

buonorus: porocunrtes, apixanue, ouochepa.

I'eorpadusi: armocdepa, rugpocdepa, MUHEpadbl, TOPHBIE MOPOJbI, MOJE3HbIE
MCKOTIaeMbI€, TOTUTMBO, BOJTHBIE PECYPCHI.

9 knacc

BerniecTBo 1 XuMHUuecKas peakius

[lepnonnueckuii  3akoH. Ilepuommueckas cucTeMa  XMMHYECKHUX  3JIEMEHTOB
. WN. MenneneeBa. CrtpoeHue aTomMoB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB
XHMHUYECKUX D3JIEMEHTOB MEPBBIX TPEX MEPHOAOB, Kadus, KaJbIUid M UX COCAUHCHHUH B
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COOTBETCTBUM C MOJOXEHUEM 3JIEMEHTOB B llepumoanueckoid cucteMe M CTPOCHUEM HX
aTOMOB.

CrpoeHue BellecTBa: BHJIBI XUMHYECKOW CBA3U. THUIBI KPUCTAUIMYECKUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THMA KPUCTAIUIMYECKON PEMIETKA U BUJIA XUMUYECKOU
CBSI3H.

Knaccudukanus u HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB (MEXKAyHApOAHAs U
TpUBUaJIbHAs). XUMUYECKHE CBONCTBA BEIIECTB, OTHOCAIIMXCS K Pa3jIM4HbIM KilaccaM
HEOPTaHUYECKUX COCAUHEHUM, FTEHETUYECKasl CBSI3b HEOPTaHUUECKUX BEIIECTB.

Knaccudukanys XuMrudecKuX peakiyii o pa3InyHbIM pU3HAKaM (T10 YUCITY U COCTaBY
YYaCTBYIOIUX B PEAKIMH BEIIECCTB, MO TETUIOBOMY 3(PdeKTy, 0 U3MEHEHHUIO CTETICHEH
OKHUCJICHUSI XUMUYECKUX DJIEMEHTOB, IO OOPATUMOCTH, TI0 YYACTHUIO KaTaanu3aropa). JK30-
U SHIOTEPMHUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTue 0 cKOpocTH XUMHUYECKO peakuuu. [loHsTe 00 0OpaTUMBIX U HEOOPATHUMBIX
XUMUYECKUX peakuusix. [IoHsTHE 0 TOMOTreHHBIX U reTeporeHHbIX peakuuax. [loHsaTue o
XUMHUYECKOM paBHOBeCUU. PaKTOpHI, BIUSIONINE HA CKOPOCTh XMMHUYECKOW PEAKUUHU U
MOJIO’)KEHHE XUMUYECKOTO PAaBHOBECHS.

OKHCIIUTETFHO-BOCCTAHOBUTEIILHBIE PEAKIIMU, AJICKTPOHHBIA OanaHC OKUCIUTEIBHO-
BOCCTAHOBUTEIBHOMN peaKuuu. CocraBnenue YpaBHEHHUI OKHUCIIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUHN C UCTIOJIB30BAHIUEM METO/IA AIEKTPOHHOTO OalaHca.

Teopust 37EKTPOTUTHUECKON TUCCOLUAINU. DIIEKTPOJIUTHI U HE- AIEKTPOIUTHL. KaTHOHBI,
aHWOHBI. MeXaHU3M IHUCCOLMAIMU BEUIECTB C PAa3IMYHBIMU BHIAMHU XUMHYECKON CBSI3H.
Crenenp qucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakunu noHHoro ooMeHa. Y cClIOBUS MPOTEKaHUS PEaKIMi HOHHOTO 0OMEHA, MOJIHBIE U
COKpAaIlEHHbIE HOHHBIE YpaBHEHN peaknil. CBOMCTBA KMCIIOT, OCHOBAHUM U COJIEU B CBETE
MpeACTaBICHUM 00 AIEKTPONIUTHYECKON aucconuanuu. KauecTBeHHbIE peakiluyu Ha NOHBI.
[ToHsiTHE O TUAPOIU3E COJIEH.

XUMHUYECKHIN SKCIEPUMEHT: O3HAKOMJIEHHUE C MOJEISMHU KPHUCTAUNIMYECKUX PEIIETOK
HEOPTaHWYECKUX BEIIECTB — METAJUIOB U HEMETAIoB (Tpadura W anmasa), CIOKHBIX
BEIECTB (XJIOpHUAa HATPHsI); UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3ACUCTBUS Pa3INYHBIX (PAKTOPOB; HCCIEIOBAHUE AJIEKTPOIPOBOJIHOCTH PACTBOPOB
BEIIECTB, Tpollecca AUCCOIMAIIMKA KUCIIOT, IMeouel U coljiei (BO3MOMXHO HCIIOJIh30BaHUE
BHUJICOMATEPHUAIIOB); TPOBEACHUE OIBITOB, WJUIIOCTPUPYIOLIMX MPU3HAKH MPOTEKAHUS
peakiuii noHHOrO obmeHa (0Opa3oBaHME OcCajlika, BBIJCICHHUE Ta3a, 00pa30BaHUE BOJIbI);
OTBITOB, WUIIOCTPUPYIOIINX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX pEaKIui
(ropenue, peakiuy pa3ioKeHUs, COSUHEHNUS); paCll0O3HABAaHUE HEOPTaHWUYECKUX BEIIECTB
C TIOMOII[bI0 KAYECTBEHHBIX PEAKIIMI HA MOHBI; PEIICHHUE YKCIIEPUMEHTAIBHBIX 3aa4.

HemeTtamibl u ux coenuHEHUs

OO6mast xapakTepucThKa TamoreHoB. OCOOEHHOCTH CTPOEHUsI aTOMOB, XapaKTepHbIE
crereHu okucienus. CtpoeHue U Gu3nyeckue CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB.
XUMUYECKHE CBOMCTBA HA MPUMEPE XJIopa (B3auMOJEHCTBUE C METAIUIAMH, HEMETAJIIaMU,
nienoyamu). Xsiopopoaopoa. CoJisiHasi KHCIOTa, XUMHUYECKHE CBOMCTBA, MOJy4YECHUE,
IpUMeEHEHHE. [[elicTBHE XJIOpa M XJOPOBOJOPOJAa HAa OpPraHU3M 4esoBeKa. Baxueimue
XJIOPU[IBI M X HAXOXKIECHUE B IPUPO/IE.
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Oobmas xapakrtepuctuka 37meMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XAapaKTEPHBIE CTEIICHU OKUCIICHHUS.

CrpoeHue u (u3MuUecKHe CBOMICTBA MPOCTHIX BEIIECTB — KUCIOPOJAa U  CEpBl.
AnnotponHble MOAM(UKALMKA KHUCIOpPOJAa M cepbl. XHUMHUYECKHE CBOICTBA CEpBI.
CepoBofopoJ,, CTpoeHHE, (pU3MUECKHEe M XUMHUYECKHE CBOMcTBA. OKCHIBI CEpbl Kak
IPEICTAaBUTENIN KUCIOTHBIX OKcuAoB. CepHas KucloTa, (PU3MYECKHME U XUMHUYECKHE
cBOicTBa (0OILIME KaK IPEICTaBUTENS KJlacca KUCIOT M crenuduyeckue). XUMUYECKUe
peaKIuy, JekKalye B OCHOBE MPOMBIIUIEHHOTO Crocoba MOTy4YeHHUS CEPHOM KHCIIOTHI.
[Tpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peakius Ha Cyib(aT-HuOH.
Haxoxnenue cepbl 1 €€ COeTMHEHUI B IPUPOAE. XUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEN
Cpenbl COENMHEHHSIMU Cepbl (KHCIOTHBIE NOXIW, 3arps3HEHHE BO3yXa U BOJOEMOB),
CIOCOOBI €ro MpPeA0TBPAICHUS.

OOmast xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEPHBIE CTENIEHU OKUCIICHHUS.

A30T, pacripocTpaHeHue B Ipupoje, Gu3nyecKue u XuMuueckue cBoiictea. Kpyrosopor
a3oTa B mpupoje. AMMHAK, €ro (PU3UYECKHE M XUMHUYECKHE CBOWCTBA, MOJYyYEHHUE U
npuMmeHenue. Coiau aMMOHHMS, X (U3MYECKHE U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE.
KauecTBeHHas peakiiis Ha MOHBI aMMOHUS. A30THAasI KUCIIOTa, €€ NoJyuyeHue, PU3nIecKue
U XMMUYECKUe CBOMCTBA (0OLIMe KakK MpeICTaBUTENs Kilacca KUCIOT U Celu(pUUecKue).
Hcnonp30BaHue HUTPATOB M COJIEH aMMOHHUSI B KaueCTBE MHMHEPAIbHBIX YyIO0OpPEHUII.
XHUMHUECKOE 3arpsi3HEHUE OKPYKAOUIEH Cpelbl COEUHEHUSIMU a30Ta (KUCIOTHBIE JOKIH,
3arpsi3HEHHUE BO3/1yXa, IOYBBI U BOJOEMOB).

docdop, amnorponssie Mogupukauu hocdopa, GPu3MUECKUE U XUMUYECKUE CBOICTBA.
Oxcun docdopa(V) u dochopnas kucnora, (uznyeckue U XUMHUYECKHUE CBOMCTRA,
nosyuenue. Mcnons3oBanue GpocdaroB B KauecTBE MUHEPAIBHBIX YA0OPEHUH.

O6mass xapakrepucThka 37eMeHTOB [VA-rpynmnbl. OCoOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTEPHBIEC CTENIEHU OKUCIICHUS.

VYrnepos, amuioTponHble MOAU(DUKAIMY, paclHpOCTpaHEHUE B NPUPOJE, PU3NYECKUE U
XUMHUYEcKHe cBoiicTBa. Afcopouus. Kpyrosopot yriepoaa B mpupoe. Okcuibl yrieposa,
ux (usnyueckre M XUMHUYECKUE CBOMCTBA, ACHCTBUE HA KUBbIE OPraHU3MBbI, MOJyYEHUE
Y MpUMEHEHNE. IKOJOTHYECKUE TIPOOIEMBI, CBSI3aHHBIE C OKcHoM yriepoaa(IV); rumoresa
rJI00JIBHOTO TIOTETUICHUS KJIMMAaTa; MapHUKOBBINA 3G (dEKT. YTroibHash KUCIOTa U €€ COJIH,
ux (uU3MYECKWe U XHMMHUYECKHE CBOMCTBa, NoJyueHHWE U mnpuMeHeHHe. KauecTBeHHas
peakuuss Ha KapOoHaT-noHbl. Mcmonb3oBaHue KapOOHAaTOB B ObITY, MEAMIIMHE,
IPOMBIIIUIEHHOCTH U CEJIbCKOM XO3SIMCTBE.

[lepBoHavasibHbIE MOHATHSI 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHUSIX yriiepojia
(MeTaH, 3TaH, 3TWJIEH, alleTWJIEH, 3TaHOJI, TJIMLEPUH, YKCycHas kuciota). Mx coctaB u
xumuyeckoe crpoeHue. [oHsTHe 0 OMOJOTMYECKH Ba)KHBIX BEUIECTBAX: JKHUpax, Oelkax,
yriaeBoJax — W UX POJM B KU3HM 4yelloBeka. MarepuaibHOE €IMHCTBO OPTaHUYECKHUX U
HEOPTraHUYECKUX COCTMHECHUM.

Kpemunii, ero ¢Qusnyeckue u XUMHUYECKHE CBOWCTBA, TOJYYCHHE U TPUMEHCHHE.
Coenunenust kpemuusi B npupone. O6mue mpencrabienus 06 oxcuae kpemuusi(IV) u
KpemMHueBoi  kucnore. CuiaMkaThl, HMX HUCHOJIb30BaHUE B  OBITY, MEIUIUHE,
IPOMBIIUICHHOCTU. Ba)kHeIIne CTPOUTENbHBIE MAaTepuaibl: KEpaMUKa, CTEKJIO, LIEMEHT,
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0etoH, sxene300eToH. [IpobieMbl 6€30macHOT0 UCIIOJIB30BAHUS CTPOUTEIBHBIX MaTEPHAIIOB
B [I0BCEIHEBHOU KU3HU.

XUMUYECKUI SKCIIEPUMEHT: M3Y4Y€HHE OOpa3l0B HEOPraHWYECKUX BELIECTB, CBOICTB
COJITHOM KHCJIOTBI; IPOBEICHUE KAUECTBEHHBIX PEaKLMi Ha XJIOPUA-HUOHBI U HAOJIIOIEHNE
NPU3HAKOB UX MPOTEKAaHMs; OIBIThI, OTpa)Karolue (U3NYeCKue U XUMUYECKUE CBOICTBA
rajJJoreHOB WU UX COEIUMHEHUH (BO3MOXXHO MHCIIOJIb30BAHME BHUJECOMATEPHUAIIOB);
03HAKOMJIEHHE C 00pa3liamMM XJIOPUAOB (TaJIOre€HHIOB); 03HAKOMIIEHHE C 00pa3liaMH CephbI
u e COeOUHEHHUsIMH (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEPUANIOB); HAOIIOEHNE
mporecca OOyIJIMBaHUS caxapa Mo JCHCTBHEM KOHILIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4YCHHE XUMHUYECKHMX CBOWCTB pa30aBICHHONW CEpPHOM KHCIOTHI, MPOBEICHHUE
KauyeCTBEHHOW peaklMu Ha cynb(ar-uoH U HaONIIOIEeHUE MpHU3HAKa €€ MPOTEeKaHWS;
O3HAKOMJICHHUE C (PU3MUECKHUMH CBOMCTBAMU a30Ta, pochopa u ux coequHEHHH (BO3MOKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPHANIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX YIOOpPEHUN;
[OJlydYeHUe, COOMpaHUe, paclO3HABAaHME W HM3yYEHUE CBOWCTB aMMHUaKa; IPOBEICHUE
KaueCTBEHHBIX pPEaKUUid Ha HMOH aMMOHMS M (Qochar-uOH U H3YYEHHE NPU3HAKOB HX
IIPOTEKAHMs, B3aUMOJCHUCTBUE KOHIICHTPUPOBAHHOM Aa30THOW KHUCIOTBI C MEIBIO
(BO3MOXHO HCIMOJIb30BAaHUE BUJEOMATEPHUANIOB); U3YUYEHHE MOJENeH KPUCTAINYECKUX
pem€rok anmasa, rpadura, ¢QynnepeHa; O3HAKOMIIEHHE C IPOLECCOM aacopOLuu
PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM IIPOTHBOIAa3a;
[OJlydyeHUue, CcOOMpaHHEe, paclO3HABAHME M M3YyUYEHUE CBOMCTB YIJIEKUCIOIO Trasa;
IPOBEICHUE KAYECTBEHHBIX pEaKIMii Ha KapOOHAaT- M CUJIUKAT-UOHBI W HM3YyYCHHE
IIPU3HAKOB UX MPOTEKAHW; 03HAKOMJICHHUE C TPOAYKIUEN CUITUKATHON MMPOMBIIIUIEHHOCTH;
pELIEHHE DJKCIEPUMEHTAJIBHBIX 3aJad 1o TeMe «BaxHeWmmne HEeMeTaulbl U KX
COEIUHEHUS.

Mertaiiel 1 UX COEIUHEHUS

OO0mast xapakTepucTUKa XUMHUYECKUX OHIIEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX
nojiokeHus B Ilepuonndeckon cucreMe xumuueckux siiemMeHToB J[. M. MenneneeBa u
cTpoeHns aroMoB. CTpoeHue MeTaiuioB. MeTtainuyeckas CBsI3b M METAIUIMYECKas
KpUCTAJUIMUECKass pEemETKa. OJIEKTPOXUMUYECKHA  psi  HANpsDKEHUM  METaJuIoB.
dusnyeckre 1 XUMUYECKHE CBOMCTBA MeTaioB. O0IIMe criocoObl MOTYYeHHs] METaIIOB.
[TonsiTue 0 KOPPO3UM METANIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uH. CIuiaBbl
(cTanb, YyryH, AIOPATFOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIJIEHHOCTH.

[I{esoynbIe MeTaUIBL: MMOJIOKEHUE B [Iepruoanueckon CUCTEME XUMUYECKUX JJIEMEHTOB
J. . MeHnneneeBa; CTpO€HHE HMX aTOMOB; HaxXOXJeHHWE B npupoae. dusznueckue Hu
XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kayius). OKCUAbl U TUAPOKCUBI HATPUS U
kayus. [[pyumeHenne menoYHbpIX METAIIOB U UX COCTMHEHUM.

[IlenoyHo3eMeNbHbIE METAUIbl MAarHuii M KajabLMM: MoJiokeHue B Ilepuonnueckon
cucteMe XumMuyeckux aeMeHToB . . MenaeneeBa; cTpoeHHEe UX aTOMOB; HaX0XJICHUE B
npupone. Pusnyeckue M XUMHUUYECKHE CBOMCTBA MarHus M Kajnplusa. Baxkneuniue
COeIMHEHUs] Kaiblus (OKCHUI, THUAPOKCHA, coju). JKECTKOCTh BOJABI U CIOCOOBI €&
YCTpPaHEHHUs.

Amomunnii: nonoxenue B Ilepuoguueckoil cucreme xumuyeckux siementos [, U.
MenneneeBa; crpoeHue aroma; HaxoxaeHue B npupone. dusnueckue U XMMHUYECKHE
cBOiicTBa amoMuHusA. AMGPOTEpHBIE CBOICTBA OKCHU/IA U TUAPOKCUAA aTIOMUHUSL.
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Kenezo: mnonoxenne B lleppogmyeckom CUCTEME  XHMHUYECKUX  DJIEMEHTOB
. 1. Menneneea; CTpo€HHE aTOMa; HaXOXKJAECHHUE B pupoae. PU3NUECKUE U XUMHYECKNE
cBoicTBa xene3za. Oxkcuapl, ruapokcuabl u conu xkenesa(ll) u xeneza(Ill), ux cocras,
CBOICTBA U MOJIyYEHUE.

XVUMHUYECKHI HSKCIIEPUMEHT: O3HAKOMJICHHE € oOpa3llaMd METaUIOB M CIUIaBOB, UX
(bU3MYECKUMU CBOMCTBAMHU; HW3Y4YEHHUE PE3YyJbTAaTOB KOPPO3UH METAIOB (BO3MOXKHO
UCIIOJIb30BAHUE BUJIEOMATEPHUAIIOB), OCOOCHHOCTEW B3aMMOJEHCTBUS OKCHA KalbIUS U
HaTpHs € BOJOM (BO3MOXHO MCIOJIb30BAaHUE BHJIEOMATEPHAIIOB); UCCIEIOBAHUE CBOMCTB
XKECTKOM BOJBI; IpOIECCAa TOPEHHUs Kejle3a B KHUCIOpOoAEe (BO3MOYKHO HCIIOIb30BaHUE
BUJIEOMATEPHUAIIOB); PU3HAKOB MPOTEKAHUs KAYECTBEHHBIX PEAaKIMi HAa HOHBI (MarHus,
KaJbIus, allfoMuHUsA, IIMHKA, xKee3a(ll) u xeneza(lll), menu(1l)); HabGaroaeHNE U OITMCAHHUE
IPOLIECCOB OKpaIlMBaHUs IUIAMEHUM HOHAMHM HATpUs, Kajdusd M Kaiablus (BO3MOXKHO
UCIIOJIb30BAaHUE BUACOMATEPUAIIOB); HCCIEAOBaHHE aM(OTEPHBIX CBOWMCTB TUAPOKCHIIA
QMIOMUHUSL W TUJIPOKCHJA IIMHKA; PEIICHUE OHKCIEPUMEHTAJIbHBIX 33/ad 10 TEME
«BaxkHelme MeTaibl U UX COCAUHEHUSD.

XUMUS U OKpY>Karollas cpeia

HoBble maTepuanbsl U TeXHOJOTMU. BellectBa M maTepuanbl B MOBCEAHEBHOW >KU3HU
4eJloBeKa. XHMMHS M 30poBbe. be3onmacHoe HCIONb30BaHHWE BELIECTB M XWMHYECKHX
peakuuii B ObiTy. IlepBas momMoIb Npu XUMHUYECKUX OKOrax M OTpaBiieHHsIX. OCHOBBI
DKOJIOTUYECKOM TI'PAMOTHOCTH. XHMMHYECKOE 3arpsA3HEHUE OKpYKAOLIEH  cpeasl
(npenenbHas gomyctumasi KoHueHtpanus BemectB — I[IJIK). Pons xumuum B penieHun
AKOJIOTUYECKUX TTPOOIIEM.

[IpupoaHbie UCTOYHUKU YTIEBOOPOJIOB (YroJib, IPUPOIHBIN a3, He(PTh), IPOAYKTHI UX
nepepaboTKHU, UX POJIb B OBITY U MPOMBIIIIICHHOCTH.

XHUMHUYECKUN SKCIEPUMEHT: H3y4YeHHe oOpa3lioB MaTepuasoB (CTEKIO, CIUIABBI
METaJUIOB, OJIUMEPHBIE MaTEpUAIIbI).

MexnpeaMeTHbIe CBSI3U

Peanuzanust MexXnpeAMETHBIX CBS3EH MTPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBISECTCS
Yyepe3 HCIOJIb30BAaHUE KaK OOIMWX E€CTECTBEHHO-HAYYHBIX TOHATUNA, TaK W TIOHSTHM,
ABJISFOLIMXCS CUCTEMHBIMHM JUISI OTHEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ILIMKIIA.
Peanu3zanns MexnpeaMETHBIX CBA3EH MPU M3YUYEHHH XUMHUU B 9 KJacce OCYIIECTBISETCS
Yyepe3 HCIOJIb30BAaHUE KaK OOIMWX E€CTECTBEHHO-HAYYHBIX TOHSATUN, TaK W TIOHSTHH,
ABJISIFOIIMXCA CUCTEMHBIMU JIJI OTJEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC TOHATHS: HAy4HBIM (akT, TUMOTE3a, 3aKOH, TEOpus,
aHajgu3, CHUHTE3, Kiaccuukamusi, TMEePUOJUYHOCTh, HAOIIOJCHUE, DKCIICPUMEHT,
MOJICIUPOBaHUE, H3MEpPEHUE, MOJICNIb, SBJICHHE, MAPHUKOBBIM A(DPEeKT, TEXHOJIOTHS,
MaTepuabl.

®dusukKa: marepus, aTroMm, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIUJI, H30TOIbI,
PaIMOAaKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUM 3apsifl, MPOBOJHHUKH, MOIYNPOBOJHUKH,
TUDJIEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KPHUCTAUIMYECKAas peEmI€Tka, CIUIaBbl, (u3ndeckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, KOCMHUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COMHIIE.

13



buonorust: gorocunres, avixanue, 6uochepa, IKOCUCTEMa, MUHEPATIbHBIE yIOOpEHHUS,
MHUKPOAJIEMEHTbI, MAKPOIIEMEHTHI, MUTAaTeIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpalbl, TOPHBIE TOPOJBI, TOJE3HBIE
HCKOTIaeMblI€, TOIUINBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YIIbTATBI OCBOCHHA IIPOIpaMMbl OCHOBHOIO O6IIICI‘O O6p8.30BaHI/I}I
JOCTHUT'alOTCA B XOJIC O6y‘I€HI/ISI XUMHUHN B CJIUHCTBC y‘le6HOfI U BOCIHUTATCIbHOM
ACATCIBHOCTHU OpFaHI/ISaHI/II/I B COOTBCTCTBHMHM C TpaAUIIHOHHBIMU pOCCHfICKHMPI
CONHOKYJIbTYPHBIMH N AYXOBHO-HPABCTBCHHBIMH ILICHHOCTSAMU, IIPUHATBIMH B 06H16CTBC
npaBuJiaMld W HOPMaMH IIOBCACHUA H CHOCO6CTBy}OT nmponecccaM CaMOIIO3HAHMA,
CaMOpPAa3BUTHA U COOHAIN3alluN O6y‘—IaIOHII/IXCSI.

JIMYHOCTHBIE PE3YJIbTATbI

JINYHOCTHBIE pPE3yJbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOIO 00IIEro oOpa3oBaHMs
JOCTUTAIOTCSI B XOA€ OOydYeHUsT XUMUU B €IAMHCTBE Y4YEOHOM M BOCIUTATEIbHON
nesrenpbHocTH  OpraHu3anuu B COOTBETCTBUM C  TPAJWLHUOHHBIMM  POCCHMCKUMU
COIIMOKYJIbTYPHBIMU U JTyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, NMPUHITHIMUA B OOILIECTBE
npaBWJIaMd M HOPMaMH IOBEJAEHUS M CIOCOOCTBYIOT IIpOILIECCAM CaMOIO3HAHUA,
CaMOpa3BHUTHA U COLMATIN3ALUU 00yUJarOIIUXCA.

JIM4HOCTHBIE pe3yabTaThl OTPAKAIOT CPOPMHUPOBAHHOCTH, B TOM YHUCIIE B YACTU:

IMaTpHoOTHYECKOT0 BOCIIUTAHUS

1) IICHHOCTHOTO OTHONIICHHS K OTEYCCTBCHHOMY KYJIbTYPHOMY, HCTOPUYCCKOMY U
HAyYHOMY HACJICJUIO, TTIOHUMaHUS 3HAYCHUS XMMHUYCCKON HAYKH B )KU3HH COBPEMEHHOI'O
0011ecTBa, CIOCOOHOCTH BIIAJICTh JJOCTOBEPHOM HH(OPMAITUCH O TIEPEIOBBIX JOCTHIKCHHIX
U OTKPBITHSIX MUPOBOM M OTCUCCTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX
00 ycTpoiicTBEe MHpa U OOIIECTBA;

I'paxxpaHcKoOro BOCIMTAHUSA

2) mpeAcTaBieHUs O COLMANIbHBIX HOpMaxX M MpaBUJIaX MEXKIUYHOCTHBIX OTHOIICHUHN B
KOJIJIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, y4eOHO-
HCCJIE0BATEIIbCKOM, TBOPYECKOW MW JPYTUX BHAAX JEATECIBHOCTH; TOTOBHOCTH K
Pa3HOOOPa3HOM COBMECTHOM NIESITEIHLHOCTH MPU BHITTOJIHEHUN YU€OHBIX, MTO3HABATEIIBHBIX
3a71a4, BBIMOJHEHUM XHUMHYECKUX OKCIEPUMEHTOB, CO3JIaHUM Y4YeOHBIX TMPOEKTOB,
CTpEeMJIEHHUS K B3aMMOIOHMMAHUIO M B3aUMOIIOMOIIM B TMpOIEcce H3TOM y4eOHOM
JESATENPHOCTH; TOTOBHOCTH OLICHUBATH CBOE MOBEJICHUE U MOCTYIIKA CBOMX TOBAPHUILEH C
MTO3ULIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHHUS MTOCIEACTBUI MMOCTYIIKOB;

I{eHHOCTH HAYYHOTO NMO3HAHUSA
3) MMPOBO33PEHUYECKHUX MPEACTABICHUM O BEIIECTBE U XHUMHUYECKOW pEaKIluu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIIIONIUX OCHOBY ISl
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MOHUMAHUSI CYINIHOCTH HAy4YHOW KapTUHBI MHUpa; TMPEJACTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHsI MPUPOJIBI, B3AUMOCBS3SIX UEIOBEKAa C MPHUPOIHON Cpemon, o
POJI XUMUH B TIO3HAHUH dTUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHBOB, HAIIPABJICHHBIX HA IMOJIyYeHHWE HOBBIX 3HAHWU 10 XUMUH,
HEOOXOUMBIX JIJIs1 OOBSICHECHHSI HAOTFOTaeMbIX TIPOIIECCOB U SBIICHUH;

5) mo3HaBaTENBHON, THPOPMAITMOHHON M YU TATEIILCKOM KYJIBTYPHI, B TOM YHCJIE HABBIKOB
CaMOCTOSITEIIEHOM paOOTHI ¢ y4eOHBIMU TEKCTAMH, CIIPABOYHOM JINTEPATYPOH, JOCTYITHBIMH
TEXHUYECKUMHU CPEICTBAaMHU MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTEpeca K 00yUEHHUIO U TIO3HAHUIO, JTI0003HATEILHOCTH, TOTOBHOCTH U CITOCOOHOCTH
K caMOOOpa30BaHMIO, MPOCKTHON M MCCIEI0BATEIbCKOW JEATENIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHS OOYUCHHS B TaJIbHEUIIIEM;

®opMHUPOBaHUS KYJIbTYPbI 310POBbSA

7) Ooco3HaHMsI IIEHHOCTH H3HHU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0POBbIO,
YCTaHOBKM Ha 37J0POBBIA 00pa3 >KW3HHU, OCO3HAHUS IMOCIEACTBUI M HENPUATHUS BPEIHBIX
npuBblYeK  (YNOTpEOJIEHUS  aJlKOroJisi, HApKOTUKOB, KYypEHHUs), HEOOXOAUMOCTH
coOroeHHsI TpaBuIl 0€30aCHOCTH MpU 00paIlleHUU C XUMUYECKUMU BEIIECTBAMU B OBITY
Y PEAIBHOM KU3HU;

TpynoBoro BocnuraHus

8) mHTepeca K MPAKTUYECKOMY H3YyUYECHHIO mNpodeccuil M TpyJa pa3IudyHOTO poja,
YBOKEHHUE K TPYAy W pe3yJibTaramM TPYJOBOH AESATEILHOCTH, B TOM YMCJIE Ha OCHOBE
MPUMEHEHUSI TIPEAMETHBIX 3HAHWM MO XWMHH, OCO3HAHHOTO BHIOOpA WHAUBUIYATHHOMN
TPAECKTOPUU MTPOIOHKEHUS 00pa30BaHUs ¢ YUETOM JTMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH
K XUMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; ycmemHou npodhecCHOHATIbHOU
NESATETbHOCTH W Pa3BUTUA HEOOXOAMMBIX YMEHUW; TOTOBHOCTH aJIallTUPOBATHCS B
npodeccuoHabHOM Cpelie;

IKOJIOTHYECKOr0 BOCIIMTAHUS

9) 2KOJIOTMYECKH 11e71eCO00Pa3HOT0 OTHONIICHUSI K MPUPOJIC KaK UCTOYHHUKY KU3HH Ha
3emiie, OCHOBE €€ CyIlEeCTBOBAaHHUS, MOHMMAHUS LIEHHOCTH 3J0POBOTO M O€30MacHOro
oOpaza J>KHU3HH, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3HUYECKOMY U
NICUXUYECKOMY 3J0pPOBBIO, OCO3HAHMSI IIEHHOCTH COOJIOJEHUS MpaBUil 0E€30MacHOTO
NOBEACHUS MpU paboTe C BEIIECTBAMH, & TaAKXKE B CUTYaLUsIX, YIPOKAIOIIUX 30POBBIO U
JKU3HU JIIOACH;

10) cnocoOHOCTH MPUMEHSTh 3HAHUSA, MTOJIy4aeMbl€ MPU U3YUEHUU XUMUH, IJI51 PEIICHHUS
3a7a4, CBS3aHHBIX C OKPYXKAIOLIEW NPUPOJHOM CpEAOH, MOBBILIEHUS YPOBHA
HKOJIOTHYECKOM KYJIbTYpPbl, 0OCO3HAHMS II100aIBbHOT0 XapaKkTepa dKOJIOTUYECKUX TPOoOieM U
NyTEe UX PELICHUs IOCPEACTBOM METOJOB XUMHH;

11) »KONOrM4YECKOro MBILIIEHUSI, YMEHUSI PYKOBOJCTBOBATHCS MM B ITO3HABATEIIBHOM,
KOMMYHUKAaTUBHOM U COLMAJIbHOM ITPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI
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B cocTtaBe meTampemMeTHBIX PE3yJbTaTOB BBIACIAIOT 3HAUYMMBIC NJisi (POPMHUPOBAHUS
MUPOBO33pEHUsI OOIIeHayYHble TOHSTHS (3aKOH, TEOpHSs, NPUHIMUI, THUMNoTe3a, (akrT,
CUCTEMa, IMPOIIECC, IKCIIEPUMEHT U Jp.), KOTOPbIE UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUHbIX
y4eOHBIX MpeaMEeTax U MO3BOJIAIOT HA OCHOBE 3HAHUUN U3 ATUX MPEeIMETOB (HOPMUPOBATH
MpEICTaBICHUE O I1EJOCTHOM HAyyHOM KapTHHE MHpa, U YHHUBEPCAJIbHbIE Y4YeOHbBIC
nencTBus (Mo3HaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYJISTUBHBIC), KOTOPbIE 00ECEYNBAIOT
dbopMHpOBaHHE TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOH AESITENbHOCTH.

MetanpeameTHble pe3yabTaTbl OCBOCHHS OOpa30BaTEIbHON MPOrpaMMbl MO XUMHH
OTPa)karoT OBJIAJICHUE YHUBEPCAJIbHBIMU [IO3HABATEIbHBIMU IEUCTBUSIMU, B TOM YHUCJIE:

ba3oBbIMU JIOTMYECKUMU AeHCTBUSMH

1) ymeHueM HCHonb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJIEHUS TP OCBOCHUM 3HAHUM:
pacKpbhIBaTh CMBICT XHMHUYECKUX TOHATHH (BBIACIATh WX XapaKTepHBIC IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C JIPYTUMU TIOHSTHSIMH), HUCIOJIb30BATh TOHATUS IS
OOBACHEHHsI OTACNIbHBIX (DAKTOB M SIBIICHUW; BHIOMPATh OCHOBAHUS U KPUTEPUHU IS
KiIaccu(ukanmym XUMHUYECKHX BEHIECTB M XMMHUYECKUX pEaKlui; yCTaHaBIMBATh
MPUYUHHO-CJICICTBEHHBIE CBSI3U MEXKIY OOBEKTAMU U3YYCHHS; CTPOUTH JIOTUYECKUE
paccyxnieHus (MHIYKTUBHBIC, JEIyKTUBHBIC, IO AaHAJIOTMM); JeJaTh BBIBOJBI H
3aKITIOYCHUS;

2) yMeHMEM TMPUMEHATh B TpPOIECCe T[O3HAHUS TMOHATUA (MpPEeIMETHbIE U
METaIpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIENM, HCIOJIb3yeMble B XHUMHHU,
npeoOpa3oBbIBaTh IIMPOKO MPUMEHSEMbIE B XHMHUH MOJIEIbHBIE TPEICTABICHUS —
XUMUYECKUN 3HaK (CUMBOJ 3JIEMEHTA), XUMHUUYecKasi (hopMysa U ypaBHEHHE XUMHUYECKOU
peakuy — MpU PElICHUHd y4eOHO-TIO3HABATEIbHBIX 33Jlay; C YYETOM 3TUX MOJEIbHBIX
NPEICTABICHUN BBISBIATh U XAPAKTEPU30BaTh CYIIECTBEHHBbIE NPHU3HAKH H3Yy4aeMbIX
00BEKTOB — XHUMHUYECKHX BEMIECTB M XHWMHUYECKHX PEAKIWW; BBIABIATH O0OIINE
3aKOHOMEPHOCTH, TPUYUHHO-CIEJACTBEHHBIE CBSI3W M TMPOTHBOPEYUS B M3y4aeMbIX
Ipolieccax M SIBJICHUSX; MPeJiaraTh KPUTEPHUH VISl BBISIBJICHHS 9TUX 3aKOHOMEPHOCTEH U
MIPOTUBOPEYHIL; CAMOCTOSITEIILHO BBIOUPATh CITOCOO perieH s yueOHo 3a1auu (CpaBHUBATD
HECKOJIbKO BAapHMAHTOB PpEIICHUs, BBIOMpaTh Hauboee MOAXOASIMUNA C Y4IETOM
CaMOCTOSITEJIEHO BBIJIEJIEHHBIX KPUTEPHUEB);

ba3oBbIMH HCC/I€10BATEILCKUMH AeHCTBUAMU

3) yMeHuEeM UCIOJIb30BaTh MTOCTABJICHHBIE BOMIPOCH! B KAU€CTBE MHCTPYMEHTA TIO3HAHUS,
a TaK)K€ B KaueCTBE OCHOBBI JJIs1 (DOPMHUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

4) npuoOpeTeHre ONbITa MO MIAHUPOBAHUIO, OPTaHU3AIMU U TPOBEJACHUIO YUEHUYECKHUX
HKCIIEPUMEHTOB: yMEHHE HaOJIoJaTh 32 XOJAOM  Ipoliecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €T0 Pe3yNibTaT, ((OPMYIUPOBATH OOOOLIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBENEHHOTO OMBITA, UCCIIEAOBAHMS, COCTABIIATh OTUET O MPOACIIaHHON padboTe;

Paboroii ¢ ungopmanuei

5) yMeHueM BBIOMpATh, aHATM3UPOBATH U UHTEPIIPETUPOBATH HH(DOPMAITUIO PA3THUHBIX
BUJIOB 1 (HOPM MIPEACTABICHHUS, TOTYyIaeMYO U3 PA3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS
JUTEpaTypa XUMHUYECKOTO COJIEp)KaHMs, CIPaBOYHBIE TocoOus, pecypcbl MHTepHeTa);
KPUTHUYECKU OIIEHUBATH MMPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HH(DOPMAITHUIO;
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6) yMEHHMEM NPHUMEHATh pa3IMYHbIE METOAbl W 3alpOChl IpPH IOUCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX JIJISl BBIMIOJHEHUS YYEOHBIX U
MO3HABATENIbHBIX 3aJa4y OMNpeNeiIEHHOr0 THUMA; MpUOOpEeTEeHHWEe OombiTa B 00JIacTU
UCIT0JIb30BaHUsI MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM, OBIIaJICHUE KYJIbTYPOU
aKTUBHOT'O MCIIOJIb30BaHUS PA3JIMYHBIX MOUCKOBBIX CHCTEM; CAMOCTOSTEIBLHO BBHIOMpATh
ONTUMAaNIbHYIO (hOpMY MpeicTaBlIeHU HHGOPMAIIMK U WILTIOCTPUPOBATH PelllaeMble 3a1a4u
HECJIOKHBIMU CXEMaMH, JUarpaMMaMu, IpyruMu popMaMu rpauky 1 UX KOMOMHAIUSIMU;

7) yMEHHEM UCTIOJIb30BaTh M AaHAJIM3UPOBATH B IIpoIlecce YICOHOH U MCCIIeIOBATEIHCKOM
JESTENIbHOCTH HMH(OpPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3iHWCTBA U
TPAHCIIOPTA HA COCTOSTHUE OKPYIKAIOIIEH TPUPOTHON CPEBI;

YHuBepcaJbHbBIMH KOMMYHUKATHBHBIMU AeHCTBUSAMH

8) ymMeHueM 3aJaBaTh BOINPOCH (B XOJ€ AHAlora W/WMIM AUCKYCCHUU) MO CYIIECTBY
o0cyxmaemMoil TeMbl, (POPMYJIHPOBATH CBOM NPEIJIOKEHUS OTHOCHTEIIHHO BBINOJHEHUS
IIPEIIOKEHHON 3a/1a4u;

9) npuoOpereHue oOmbITa MPE3CHTAUUU PE3YJIbTaTOB BBINOJIHEHUS XUMHUYECKOTO
HKCIIEPUMEHTA (J1JaOOPaTOPHOIO OMbITA, 1a00PATOPHOI pabOTHI IO UCCIIETOBAHUIO CBOMCTB
BEIIECTB, y4eOHOTO MPOEKTA);

10) 3auHTEpEeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHHUKAMU IIO3HABATEJIbHON W
UCCIIEIOBATENBCKOM AESITEIbHOCTH NP PEIICHUN BO3ZHUKAIOIIMX MTPOOJIEM Ha OCHOBE yuéTa
OOLIMX MHTEPECOB U COIIACOBAaHUS MO3ULMI (00CyX1eHUsI, 0OOMEH MHEHUSIMH, «MO3TOBbIE
HITYPMBbD», KOOPJMHALIUS COBMECTHBIX JCHCTBUH, ONPEAECICHHE KPUTEPUEB IO OLIEHKE
KaueCcTBa BBITIOJTHEHHON pabOTHI U Ap.);

YHuBepcajJbHbIMU PeryJsiTHBHBIMU /1e/iCTBUSIMH

11) ymeHueM CamMOCTOSATEIBHO ONPENENSATh LEIu JeATEIbHOCTH, IUIAHMPOBATH,
OCYLIECTBJISITh, KOHTPOJIMPOBaTh W TMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NesATEIbHOCTb, BBIOMpAaTh HauOosiee A(P(EKTUBHBIE CHOCOOBI pEIICHHS YYEOHBIX U
NIO3HABATENIBHBIX  3a/Jad, CaMOCTOATEIBHO  COCTaBJIATh WO  KOPPEKTHPOBATH
MIPEJIOKEHHBIM AJITOPUTM JEUCTBUM MPHU BBIIIOJHEHUM 3aJaHUNA C YYETOM IOJTYyUYEHUS
HOBBIX 3HAaHMUA 00 HU3y4yaeMblX OOBEKTaX — BEIIECTBAX M PEaKLMsIX; OLEHUBATh
COOTBETCTBHE MOJYUYEHHOI'O PE3YJIHTATA 3asIBJICHHOM LIEIIN;

12) yMeHueM HUCHOJb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, MpEJiaraeMble B yCIOBUH
3aJaHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeamMeTHBIX Ppe3yJbTAaTOB MO OCBOCHHUIO O005S3aTENBLHOTO COJEpKAHUS,
YCTAaHOBJICHHOTO JaHHOW NPHMEPHOW paboueld MpOrpaMMOM, BBIIEISIOT: OCBOCHHBIC
00yJaronuMMuCs Hay4YHbIC 3HAHUS, YMEHUSI M CIOCOOBI JACUCTBUH, crienuduyuecKue aJis
peaMETHON 001acTi «XUMUS», BUJBI JEATEIHHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHUS, €TO
WHTEpIIpeTallui, MPeoOpa30BaHUI0 W TMPUMEHEHHUIO B PAa3JIMYHBIX YYEOHBIX U HOBBIX
CUTYyaIUSX.

[IpeameTHBIE PE3yIbTATHI OTPAXKAIOT CPOPMUPOBAHHOCTD Yy OOYUAIOIIUXCS CIIETYIOITUX
YMEHHU:
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8 kiace

1) packpuvleams cmblci OCHOBHBIX XUMHUYESCKUX TIOHATHI: aTOM, MOJICKYJIa, XUMUYECKUN
AJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMECh (OJIHOPOHASI U HEOAHOPOIHAS ),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsl M MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEILIECTBA,
MOJIb, MOJISIPHASI Macca, MaccoBasi 10JIs1 XUMHUYECKOTO JIEMEHTA B COEIUHEHUH, MOJISIPHBIN
00BEM, OKCHUJI, KUCTIOTA, OCHOBAHUE, COJIb, DJIEKTPOOTPUIIATEIBHOCTD, CTEIIEHb OKUCIICHUS,
XUMHUYECKasi peaklus, KiaccuduKanus peakluil: peakuuud COeAUHEHUS, pPeaKiuu
Pa3JIOKEHUS, PEAKIIMU 3aMEIIICHUS, PEAKIIMM 0OMEHA, SK30- U SHJIOTEPMUUYECKUE PEAKIINY;
TEII0BOM d(PPEKT peakuuu; sSApo aTroMa, dIESKTPOHHBINA CIION aToMa, aTOMHasi OpOUTab,
paauyc aToMa, XUMHUYECKasi CBsI3b, MOJISIPHAS U HEMOJIApHAsl KOBaJCHTHAs CBs3b, MOHHAA
CBSI3b, WOH, KaTUOH, AaHWOH, pPAaCcTBOpP, MaccoBas JOJisI BelecTBa (MPOLEHTHAs
KOHLIEHTpAaIMsl) B pacTBOPE;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XHMHYCCKUX MOHATHH (cM. 1. 1) ®
MPUMEHSThH 3TU NOHATHUA MPU ONMKMCAHUM BEIIECTB U UX MPEBPALLICHUI;

3) ucnonvzosamv XUMHUYECKYIO CHMBOJIUKY JJI COCTaBJICHHS (OPMYJ BEHICCTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

4) onpedensmp BaJCHTHOCTh aTOMOB 3JICMCHTOB B OMHAPHBIX COCAMHEHUSX; CTCIICHb
OKHUCJICHUSI DJIEMEHTOB B OWMHApPHBIX COCAMHEHUSX; NPUHAJICKHOCTh BEIIECTB K
onpeneaéHHOMY KJIacCy CoeAMHEHUH 1Mo hopMyram; BU XUMUYECKOHN CBS3H (KOBaJIGHTHAs
Y MOHHAs) B HEOPraHUYECKUX COCIMHECHUSX;

5) packpwvieams cmwica Tlepuomndeckoro 3akona J[. . MenaeneeBa: 1eMOHCTPHPOBATh
MOHMMAHUE TMEPUOJUYECKON 3aBUCUMOCTU CBOMCTB XUMUYECKUX OJJIEMEHTOB OT UX
nonoxkenust B Ilepuoguyeckoil cucTeMeE; 3aKOHOB COXPAHEHHMS MacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO YU€HHMs, 3aKOHA ABOTaJIpO; OMUCHIBATH U
XapakTepu3oBaTh Ta0IMUHy0 Gopmy [lepruoanyeckoil CUCTEMbI XUMUUYECKUX JIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noarpynna (A-rpynma)» u «mnodouyHas noarpynmna (b-
rpynmna)», Majible U OOJIbIINE MEPUObl; COOTHOCUTH 0003HAUEHHUS, KOTOPhIE UMEIOTCSA B
tabmune «llepuomnueckas cucremMa xumudeckux nsnemeHTtoB J[. M. MenpaeneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XUMHUUYECKHX 2JIEMEHTOB (COCTaB U 3apsij|
a7ipa, 00IIIee YMCIIO AIEKTPOHOB U pacHpe/IeICHUE UX 10 DJIEKTPOHHBIM CIIOSIM);

6) Kraccuguyuposams ~ XAMHUYECKHE DJEMEHTBHI; HEOPraHMYEeCKUE BEIIECTBA;
XUMHUYECKUE peakuuu (1m0 YUCIy UM COCTaBy YYACTBYIOIIMX B PEAKIMU BELIECTB, IO
TerioBoMy b dEKTy);

7) xapaxmepuzosambp (onucvieams) 00IINE XUMHUSCKAE CBOMCTBA BEIICCTB Pa3INIHBIX
KJIaCCOB,  TOATBEp)KJas  ONUCAHWE  TIpPUMEpaMH  MOJICKYJSIPHBIX  YpaBHEHUH
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUM;

8) mpocnosuposamv CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOTO COCTABa;
BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX MTPEBPAICHUN B Pa3TUYHBIX YCIOBUSX;

9) 6viyucasIMG OTHOCUTEBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MACChI BELIECTB; MAaCCOBYIO
JIOJIF0 XUMHYECKOTO 3JIEMEHTa 1Mo (opMyJie COSTMHEHHS; MAacCOBYIO JIOJII0 BEIIECTBA B
pacTBOpeE; MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOW pEeaKInu;

10) npumersimo OCHOBHBIC OTIEPALIMH MBICITUTEIBHOM ACSITEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHE, O00O0OIIEeHHEe, CUCTEMAaTH3AINi0, KIACCU(UKAIUIO, BBISBICHUE TNPUIUHHO-
CJICJICTBEHHBIX CBSI3€M — [UJII WM3YyYEHUs CBOMCTB BEIIECTB M XUMHYECKUX PEAKLIHIM;
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€CTECTBEHHO-HAYYHbIE METOJIbl TIO3HAHUA — HAOJI0JIeHNE, U3MEPEHNE, MOJIETUPOBAHUE,
IKCIIEPUMEHT (peabHBIN U MBICIICHHBIN );

11) credosams TpaBHIaM IOJIB30BAHHS XHMHUYECKOM IOCYI0M M J1abopaTOPHBIM
o0opy/moBaHHEM, a TaKXKe MpaBHJaM OOpalleHHs C BEIICCTBAMH B COOTBETCTBUHU C
WHCTPYKITUSMU TI0 BBITIOJHEHHUIO JIA0OPATOPHBIX XMMHYECKUX OMBITOB IO TMOJYYCHHUIO U
COOMpPaHMIO Ta3000pa3HBIX BEIIECTB (BOIOPOIa M KUCIOPOAA), TPUTOTOBJICHUIO PACTBOPOB
C omnpeaenéHHOW MacCOBOM J0JICH pacTBOPEHHOTO BEIIECTBA; TUIAHUPOBATH U MPOBOUTH
XUMHUYECKHE SKCTIEPUMEHTHI 10 PACTIO3HABAHUIO PACTBOPOB LIEIOYEH 1 KUCIOT C TOMOIIBIO
UHIUKATOPOB (JTakmyc, ¢peHonpTaren, METHIOPaHK U Jp.).

9 kJ1ace

B cocraBe mnpeamMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO O0S3aTENBHOTO COJEpKaHUS,
YCTAHOBJICHHOTO JIaHHOW MpPUMEpPHON paldodeill mporpamMMol, BBIICISIOT: OCBOCHHBIC
o0yJarouMMucs Hay4YHbI€ 3HAHUS, YMEHHS M CHOCOOBI JAEUCTBUH, cneuupuyeckue aiis
peaMETHON 00nacTh «XUMUs», BUJIbI JEATEIBHOCTH MO TOJYYEHHIO HOBOT'O 3HAHUS, €r0
UHTEpHpPETaluy, NTPeoOpa3oBaHUI0O U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX
CUTYyalUsIX.

[IpeameTHble  pe3yabTaThl  NPEACTABICHBl  OTPAXKAIOT  C(POPMUPOBAHHOCTH Y
00y4aromuxcst CIeayoUX YMEHHH:

1) packpwieams cmblci OCHOBHBIX XUMHUYECKUX MOHATHI: XMMUYCCKHIA 3JICMEHT, aTOM,
MOJIEKYJa, UOH, KaTHUOH, aHUOH, IPOCTOE BEILIECTBO, CII0KHOE BEILIECTBO, BAJIECHTHOCTD,
IIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIICHUs, XMMUYECKas peaKklus, XUMUYECKast CBA3b,
TEIUIOBOM 3(QQEeKT peakuuu, MOjib, MOJSIPHBIM 00BEM, pAacTBOp; DJIEKTPOJUTHI,
HERJIEKTPOJIUTHI,  DJEKTPOJIUTUYECKAs JAMCCOLMAIMs, pPEeaKIUu HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBecHe, oOpaTHMMble M HEOOpaTUMbIE peakuH,
OKHCIIUTEJIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKHCIICHUE U
BOCCTaHOBJICHHE, AJUIOTPONUs, aM(POTEPHOCTh, XUMUYECKas CBSA3b (KOBAJIEHTHAs, HOHHAS,
METaJuInYecKasi), KpUCTaNIMYecKasl pemeTKa, KOppo3usi METAJUIOB, CIUIABBI; CKOPOCTh
XUMHUYECKOH peakuu, npeaenbHo qonycrumas konuentpanus (I11K) Bemecrtsa;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX MOHATHH (cM. 1. 1) H
MIPUMEHATH T MOHSITHUS MPHU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

3) ucnonv3osams XUMHUYECKYIO CUMBOJIMKY JJIsl COCTaBJCHHUS (OPMYJ BEIICCTB U
YPaBHEHUM XUMUYECKUX PEAKLINM;

4)  onpedensimvs BaJCHTHOCTh W CTCICHb OKUCICHHS XWMHUYCCKHX 3JEMCHTOB B
COEAMHEHHUAX PA3JIMYHOIO COCTaBa; MPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy
coenmMHeHH 10 (dopmynaM; BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas, WOHHAsI,
MeTaJJINYeCcKasi) B HEOPraHMYECKUX COEIMHEHUSX; 3apsil MOHA 110 XUMHUECKOH (hopmyie;
XapakTep cpeabl B BOAHBIX  PacTBOpax HEOPraHMYECKUX  COCAWHEHUW, THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOI'O BEILIECTBA;

5) packpwieams cmoicn Ileproaudeckoro 3akona 1. . MeHjeneeBa 1 JIEMOHCTPHPOBATh
ero MOHMMaHHE: OMHCHIBAThL M XapakTepu3oBaTh TabmuuyHyro (opmy llepuoanyeckoi
CHUCTEMbI XMMHYECKUX 3JIEMEHTOB: Pa3jIMyuaTh MOHATUS «TJ1aBHas noArpynna (A-rpymnmna)»
u «moboynas mnoarpynna (b-rpymnma)»y, manble W OOJbIIME TEPUOMABI, COOTHOCHUTH
0003HAaUEHHUSA, KOTOpbIE HMEIOTCS B MEPUOJAMYECKOM Tabiuile, C YUCIOBBIMU
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XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB XMUMHUYECKHUX JJIEMEHTOB (COCTaB W 3apsji sipa,
oOl1llee 4MCcio0 3JEKTPOHOB M PACIPEICICHUE UX IO JJIEKTPOHHBIM CIIOSIM); OOBSICHATH
o0111Me 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COCJUMHEHUH B Mpejenax
MaJIbIX IEPUOJIOB U TJIABHBIX MOATPYHI C YYETOM CTPOCHHS MX ATOMOB;

6) Kraccuguyuposams ~XAMHUYECKHE DJEMEHTBhI; HEOPraHMYEeCKUE BEIIECTBA;
XUMHUYECKUE peakiuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMHU BEILIECTB, IO
TerIoBoMy 3G (HEKTyY, 10 UBMEHEHUIO CTENIeHEN OKUCIICHHSI XUMUYECKHUX JIEMEHTOB);

7) xapaxmepuzosamv (OTHMCHIBATH) OOINHE W ClieNU(DUUSCKUE XUMHUYSCKHUE CBOWMCTBA
MPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPKIAs ONMHUCAHUE TPUMEpPAMHU MOJICKYJISIPHBIX U
VMOHHBIX YPABHEHHUI COOTBETCTBYIONIUX XUMHUUECKUX PEAKIIHIA;

8) cocmaensmv ypaBHEHHS SJICKTPOJMTHYCCKOW JIHCCOIHAIIMN KHCIIOT, IIeIoueh |
COJICH; TOJHBIE W COKpAIIEHHBIE ypaBHEHHUS pEaKIUi HOHHOTO OOMEHa; ypaBHEHHS
peaKmuii, TOATBEPKIAOININX CYIIECTBOBAHUE TCHETUYECKOW CBSI3M MEXKIY BEIIeCTBAMHU
Pa3IUYHBIX KIIACCOB,;

9) packpvlieams cyuHocms OKUCITATEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEACTBOM
COCTAaBJICHHS DJIEKTPOHHOTO OajiaHca ATUX PEaKIIUii;

10) npoenosupoeams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHUS; BO3MOXKHOCTH
MPOTEKaHUsI XMMHUUECKUX MPEBPAIICHUIN B pa3IMUHbIX YCIOBUSIX;

11) ewvluuciams OTHOCUTEIBHYIO MOJICKYJISPHYIO M MOJSPHYIO MAcChl BCILNECTB;
MacCOBYIO JIOJIF0 XMMHYECKOrO 3JieMEHTa 1Mo (opMyse COEIUHEHUS; MAcCCOBYIO JOJIO
BEII[ECTBA B PACTBOPE; MPOBOJAUTH PACUETHI 10 YPABHCHHUIO XUMHUECKOU PEaKIINH;

12) credosams TpaBHIAM TOJIb30BAHHUS XUMHUYECKOW IMOCYJIO0M M JIaOOpaTOPHBIM
obopynoBaHHEM, a TaKXKe IpaBUjaM OOpaIleHUs C BEMIECTBAMH B COOTBETCTBUHU C
WHCTPYKITUSMHU TIO BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB IO MOJTYYEHUIO U
coOMpaHuIo ra3000pa3HbIX BEUIECTB (aAMMHUAKA U YTIEKHUCIIOTO ra3a);

13) nposooums peaxiuu, MOATBEPIKAAIOIINE KAYECTBEHHBIN COCTAB Pa3JIUYHbBIX BEIICCTB:
pacno3HaBaTh OMBITHBIM TyTEM XJIOPUI-, OPOMHUT-, HOTUA-, KapOOHAT-, hocdaT-, CUITUKAT-
, Cynb(dar-, TUAPOKCUA-UOHBI, KATHOHbI AMMOHHS ¥ HOHBI HW3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;

14) npumersims OCHOBHBIC OTICPAIIMH MBICITUTEIBHOM JCSITEIbHOCTH — aHAJIN3 U CHHTE3,
cpaBHEHHUE, 0000IICHHE, CUCTEMAaTH3alluI0, BRISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBsI3el
— IS U3YYEHHS] CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIUH; €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — HAOII0ACHUE, U3MEPEHUE, MOJICTTUPOBAHKE, IKCIIEPUMEHT (peabHBIN
Y MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

Bceero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs
8 KJIIACC (2 4 B Henento, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpEMs)

[IpumepHbIEC TEMBI,
PacKphIBAIOIINE JAHHBIH
paszelt mporpaMmsl, U
KOJIMYECTBO YaCOB,
OTBOAMMOE Ha UX U3YUYECHUE

OcHOBHOE coJiepKaHuE

OcHOBHBIC BUIBI ACATCIBHOCTH
00yYarOIIMXCS

DNEeKTPOHHBIN
o0pa3oBaTeIbHBIN

pecypce
Ncnonp3oBadue

poopyoBaHus Touku
pocra

Paznen 1. [lepponavanbublie xuMmuueckue nmoHsatus (20 )

Tema 1. XumMmust — BaykHast
00J1aCTb €CTECTBO3HAHUS U
MIPAKTUYECKON
JIeSITCIILHOCTH YeJIOBEKA

(5@

[Tpenmer xumuu. Pons xumuu B
’KM3HU YCJIOBEKA. XUMHS B CUCTEME
HayK. MeTo/ibl TI03HAHUS B XUMUH.
Tena u BemecTBa. @U3NUECKUE
CBOMCTBA BEILIECTB. ArperaTHoe
COCTOSIHHE BelleCcTB. UucThie
BenlecTBa U cMecH. CiocoOb!
paznenenus cMecel. PU3ndecKue u
XuMUueckue siBiieHus. [Ipusznaku u
YCJIOBUS TPOTEKAHUS XUMUYECKUX
peakuuii. 3HaKOMCTBO C MPaBUJIAMU

e  PackpbIBaTh CMBICT
M3y4aeMBbIX ITOHATHH.

e  PackpbIBaTh pOJib XUMHH B
IIPUPOJE U )KU3HU YEIIOBEKA, €€
CBS3b C IPYTMMH HAyKaMH.

e  Paznuyarh 4yuCThIE
BEILIECTBA U CMECH; OJTHOPOIHbIE
Y HEOJHOPOHBIE CMECH.

e  Paznuuarh Qusnueckue u
XUMHYECKUE SIBJIICHUS.

POIII
https://resh.edu.ru,
https://videouroki.net

3JIEKTPOHHOE
PUIIOKEHHUE K
y4eOHUKY,
BUPTYaJbHbIE
nabopaTtopuu,
MearaTeKa
IIpocsenienus, ypok

1 C Hudporas
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https://resh.edu.ru/
https://videouroki.net/

0e30macHOCTH U MpuémMamMu paboThI B
XUMHUYECKOH J1abopaTopuH.

JdeMoHCcTpaUu:

1. JlJabopaTopHOE 000pyOBaHHE.

2. PaznuuHble BUIbI XUMHAYECKOM
MTOCY/IBI.

3. O6pa3isl BemecTB. 4. CrocoObl
pazneneHust cMmecei (GuIbTpoBaHUeE,
BBITIAPUBAHUE, TUCTHIISAINA,
xpomatorpadusi). JlabopaTopHbie u
NpaKTH4ecKue padorsbl
Jlabopamopnwie onvtmel: Onvicanue
(u3HUEeCKIX CBOWCTB BEIIIECTB.
Paznenenue cmecu ¢ momMouibro
marHuta. Ilpakmuueckue pabomot.
Ne 1. IIpaBuna paGoTsl B
71a00paTOpUU U MPUEMBI 0OpAILICHUS
C J1abOpaTOPHBIM 00OPYTOBAHUEM.
Ne 2. Paznenenue cmeceii (Ha
IpPUMEPE OYMCTKU TTOBAPCHHOW COJIN)

e  OmnpenensTh NpU3HAKU
XUMHUYECKUX PEaAKIUil U YCIOBUS
WX MPOTEKAHMUS.

e  (CnenoBathb npaBuiIam
MOJIb30BAHUS XUMUYIECKOM
MOCYJI0i U JTaOOpaTOPHBIM
000py1I0BaHUEM, a TAKKE
npaBujIaM OOpalieHus ¢
XUMUYECKUMU BEIIECTBAMH B
COOTBETCTBUH C UHCTPYKIIUSIMHU
0 BBITMOJIHEHUIO MTPAKTUYECKUX
pabor.

e [lmanuposars u
MIPOBOJIUTH XUMUYCCKUN
DKCIIEPUMEHT 110 U3YYCHHIO U
OMUCaHUI0 (PU3UYECKUX CBOMCTB
BEII[ECTB, CITIOCOOOB Pa3CICHUS
CMeCEHN BEUIECTB.

e Hcnonw3oBath npu
BBITIOJITHCHUN YIE€OHBIX 33 TaHHM
U B TIpoIIecce
HUCCIIE0BATEILCKOUN
NEeATeILHOCTH HayYHO-
MOMYJISIPHYIO JINTEPaTypy
XUMHUYECKOTO COJICPIKAHMS,
CIIPABOYHBIE MaTEpUAJIbI,
pecypchl MHTepHera.

nJabopatopus
RELEON
Mukpockon

UG pOBOM, JTyTIHI,
nabopaTopHOe
o0opy10BaHME,
TOTOBBIE
MHUKpOIIperapaThl
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e  BricTpauBarth
pa3BEPHYTHIE MINCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOM Ha
uHGOpPMAIUIO U3 yUeOHHKA U
CIPABOYHBIX MATEPUAJIOB,
IPaMOTHO MCHOJb30BATh
V3YYCHHBIA IOHATUNHBIN
anmnapar Kypca XUMUH1

Tema 2. Bemectsa u

xumudeckue peakiuu (15 )

ATOMBI M MOJIEKYJIbl. XUMUYECKUE
AJIEMEHTHI. 3HaKU (CUMBOJIbI)
XUMHUYECKUX JIEMEHTOB. [IpocThie u
CJIOJKHBIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE yUeHHEe. XUMUUYECKast
dbopmyna. BaneHTHOCTH aTOMOB
XUMHYECKHUX DJIEMEHTOB. 3aKOH
IMOCTOSIHCTBA COCTaBa BEIIICCTB.
OTHOcHUTEIbHAs aTOMHAas Macca.
OTHOCHUTENbHAST MOJICKYJISIpHAS
Macca. MaccoBas 10151 XUMHYECKOT'O
DJIEMEHTA B COCIMHECHUH.

du3ndecKrue U XMUMUUECKHUE SIBJICHUS.

Xumnueckas peakuus. [Ipuznaku

Y yCJIOBUS MPOTEKAHUS XUMUYECKHUX
peakuui. XUMUYECKUE YPABHEHUS.
THNbI XUMUYECKUX pEeaKIIA
(coenuHeHUs1, pa3ioKEHUs,
3aMenIeHus, o0OMeHa). 3aKOH

e [IpUMEHATH €CTECTBEHHO-
Hay4YHbI€ METO/IbI TO3HAHUS (B
TOM YHCJI€ HAaOJI0IeHHE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT)
Y OCHOBHBIE Ollepaluu
MBICIIUTENILHOMN EATEIbHOCTH
(cpaBHeHuUe, KiaccupUKaIys)
JUTSl ©3yYEHHUSI BEIIECTB U
XUMHUYECKUX PEAKIUH.

e PackpbIBaTh CMBICT
U3Yy4aeMbIX OHITHI U 3aKOHOB
Y IPUMEHSTH 3TH MOHATHSA [IPU
ONMCAHUM CBOMCTB BELIECTB U
UX IIPEBPALICHUN.

e Paznuuarh puznueckue u
XUMUYECKHUE SBIICHUS,
OOBSACHSTH UX CYIIHOCTb C
TOYKH 3PEHUS ATOMHO-
MOJIEKYJIIPHOTO YYEHHUSI.

POIII
https://resh.edu.ru,
https://videouroki.net

3JIEKTPOHHOE
MIPWIOKEHHUE K
y4eOHHUKY,
BHUPTYyaJIbHBIE
nabopaTtopuu,
MeanaTeKa
IIpocsenienus, ypok
1 C Hudposas
nabopaTopus
RELEON
Muxkpockon

U poBOH, JTyTIHI,
nabopaTopHoOe
o0opynoBaHue,

23



https://resh.edu.ru/
https://videouroki.net/

cOoXpaHeHHs Macchl BenecTs. M. B.
JIOMOHOCOB — yUY€HBIN-
SHUUKJIONEAUCT. J[eMoHCTpauu
duznueckue siBICHUs (pacTupaHue
caxapa B CTyIKE, KUTICHHUE U
KOHJICHCAIIUs BOJIBI U T. 1I.).
XUMUYECKUE SIBJICHUS (TOPEHUE
CBEUH, PA3JIOKEHUE caxapa,
B3aMMOJECHCTBUE CEPHOUN KHUCIIOTHI C
XJIOpUJOM Oapusi, pa3ioKeHUE
ruapokcuaa meau(Il),
B3aUMOJICCTBUE KeJe3a C CEPOu,
B3aUMOJICHCTBHE JKEJe3a C PACTBOPOM
conu meau(Il)). OmpiT,
WJUTIOCTPUPYIOLIAM 3aKOH
coxpaHeHus: Macchl. JJabopaTtopHbie
paKTUYeCKre paboThI
JIabopaTopHsbie onbIThl: [Ipumepsl
(du3nUecKuX SABICHUM (TIJIaBICHUE
BOCKa, TastHUE JIbJIa).

[Ipumepsl XUMHUYECKHUX SIBIICHUIN
(TpokaMBaHUe MEIHOM MTPOBOJIOKH,
B3aUMOJICHCTBHUE MeJia C KUCJIOTOM).
Mopenu aToMOB ¥ MOJIEKYII.
Buiuucnenusn

— OTHOCHUTENBHOU MOJIEKYJISIPHOU
MacChbl BEILIECTB;

e OmnpenensTe NpU3HAKU
XUMUYECKUX PEaKIUi, yCIOBUS
UX MPOTEKAHUA.

e OOBACHATH CYyLIIHOCTb
(GU3NYIECKUX U XUMHUYECKUX
SIBJICHUW C TOYKH 3PEHUS
ATOMHO-MOJIEKYJIIPHOT'O
YUEHUSI.

e Kiaccuguuuponats
XUMHUYECKUE Peakuu (110
YHCITy U COCTaBY PEarupyronux
1 00pa3yroIIUXCs BEIIECTB).

e CocTaBasaTh GOPMYIIbI
OMHAPHBIX BEIIECTB 0
BaJICHTHOCTH U OTPEEINIATh
BaJICHTHOCTH 1O (hopMysIam
BEILECTB.

e PaccraBuaTh
KO3 PUIIMEHTHI B ypaBHEHUSAX
XUMHUYECKUX PEAKIUH.

e (CnenoBarh NpaBUIamMm
TIOJTb30BaHUST XUMUYECKOM
MOCYJIO¥ 1 TAOOPaTOPHBIM
o0opyI0oBaHUEM, a TAKKE
paBuIaM OOpaIIeHus ¢
BEIIECTBAMH B COOTBETCTBHUU C
UHCTPYKIHUSMU IO

rOTOBbIE
MUKpOIpenapaThbl
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— MacCOBOH JOJIM XUMHYCCKOI'O
QJICMCHTA II0 q)OpMy.IIe COCIMHCHUA

BBINOJIHEHUIO JJAOOPATOPHBIX
XUMHUYECKHUX OIIBITOB.

e llcnonbp30BaTh Npu
BBIMIOJTHEHUH YU4EOHBIX 3aJaHUN
U B IIpoLiecce
HCCJIEIOBATEIbCKON
NEeSATEIbHOCTH HAy4YHO-
NOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIepKaHus,
CIIPaBOYHBIE MATEPHAIBI,
pecypebl MHTEpHETA.

e BricTpauBaTh
pa3BEPHYThIE MUCbMEHHBIE U
YCTHBIE OTBETHI C ONOPOM Ha
uH(pOpMAIUIO U3 YUEOHHKA U
CIIPaBOYHBIX MAaTEpPUAJIOB,
IPAMOTHO MCIOJIb30BaTh
W3YYEHHBIA MOHATUINHBIN
anmnapar Kypca XMMUuu

Paznen 2. Baxkneiimme npen

CTABUTEJIH HEOpPraHudeckux Bemectn (30 4)

Tema 3. Bo3nyx. Kucnopo.
ITonsarue 006 okcumax (5 )

Bo3nyx — cmech razos. Cocras
Bo3ayxa. Kucnopoa — sjieMeHT u
npocToe BemecTBo. O30H —
aJUIOTpOTHAsE MO DUKALIHS
kuciopoaa. Haxoxaenue kuciopoaa
B IIpUPOJIE, PU3HUECKHE

U XUMHYECKHUE CBOMCTBA (peaKinu

e PackpsIiBaTh CMBICT
U3y4aeMbIX ITOHATUH U
IPUMEHSTh 3TH OHATUS NIPU
ONMCAaHUH CBOMCTB BEIIECTB U UX
IIPEBPALLCHUN.

e XapakTepu3oBaTh
(omuchIBaTH) COCTaB BO3AYXa,

POIII
https://resh.edu.ru,
https://videouroki.net

ANEKTPOHHOE
PUIIOKEHHUE K
Y4COHUKY,
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OKHCJICHUS, TOpEeHUE). Y CIIOBHS
BO3HUKHOBEHUS M MPEKPAIICHUS
ropenus. [TonsTre 06 okcuax.
Crioco0bI TOTydeHHUsT KUCTIOPOoia B
n1abopaToprr U IPOMBITINICHHOCTH.
[Ipumenenue kucmopoaa.
KpyroBopoTt kuciiopoaa B mpupoe.
TennoBoit 3¢ HeKT XUMHUECKOM
pEeaKInH, TTOHSITHE O
TEPMOXUMHYCCKOM YPaBHEHUH, IK30-
1 DHJAOTEPMHUYCCKUX PEAKITUSIX.
TomnuBo (HedTh, yroyib U METaH).
3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro
MPEIOTBPAILCHUS. Y CUIICHUE
NapHUKOBOTO 3¢ (dekTa, pa3pylieHue
030HOBOTIO cJosl. JleMoHcTpauuu
BaumogeiictBue dhocdopa, cepb

1 Kene3a C KUCIOPOa0M (BO3MOKHO
HCIIOJIb30BAaHUE BUEO-OIBITOB).
OnpeneneHue coaepx anus
KHUCJI0poJia B Bo3ayxe. OMBbITHI,
JEMOHCTPUPYIOIINE YCIOBHS
BO3HUKHOBEHUS U TIPEKPAIICHUS
TOpPEHUHI.

JlabopaTopHble M MpaKTHYECKHE
padoThI

bu3nUecKue 1 XUMUUYECKHE
CBOMCTBa KHCIIOPO/Ia, CIIOCOOBI
€ro MoJIy4eHUsl, IPUMEHEHHE U
3HAYE€HUE B MPUPOJIC U KUZHU
YEJIOBEKa.

e (CpaBHUBAThH peaKIUH
TOPEHHS U MEJJICHHOTO
OKHCJICHUS.

e (Cobuparb npubOpPHI s
HOJIyYeHUs] KUCIopoJa

(BBITECHEHHUEM BOJIBI M BO3/IyXa).

e Pacno3HaBaTh ONBITHBIM
IIYyTEM KHUCIIOPOA.

e lcnonp30BaTh
XUMHUYECKYIO0 CUMBOJIUKY JIJIst
cocTaBJieHUs] (pOPMYJI BEIIECTB,
MOJIEKYJISIPHBIX YpaBHEHUHN
XAMUYECKUX PEAKIIUM C
y4acTHEM KHUCIIOPOa.

e  OOBACHATH CYUIHOCTh
AKOJIOTUYECKUX MPOOIIeM,
CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/lyXa.

e (Crnenomarh mpaBuiIaM
0e30macHO paboTHI B
naboparopuu mpu
MCTOJIb30BaHUN XUMUYECKOU

BUPTYyaJIbHbIE
n1abopaTopuu,
MeuaTeKa
[IpocBerienus, ypok
1 C Hudposas
nabopaTopus
RELEON
Mukpockon
uuppoBOi, JIyTbI,
nabopaTtopHoe
o0opy10BaHUE,
rOTOBBIE
MUKpOIIpenapaTsl
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Jlabopamopnuwiii onvim:
O3zHakomiieHHEe ¢ 00pa3amMu
OKCH/JIOB.

[Ipaktuueckas pabora: No 3.
[Tomydyenue u coOupanue Kuciaopoa,
W3yYECHUE €TO CBOMCTB.

Buiuucnenusn

— MOJIEKYJISIPHOM MaccChl KACIIOPOIa
M1 030HAa HA OCHOBAHWH aTOMHOM
MacChl XUMHUUYECKOI'0 3JIeMEHTAa

NOCYJIbl U 000PYI0BaHUS, A
TaK)Ke MpaBuiaM oOpaleHHUs C
TOpPIOYMMH BEILIECTBAMHU B OBITY.

e [InanupoBarh u
OCYILIECTBIISITh HA MPAKTUKE
XUMUYECKUE IKCTIEPUMEHTHI,
MPOBOJIUTH HAOIIOJEHUS, JIETIaTh
BBIBO/IbI 110 pe3yJbTaTam
AKCIIEPUMEHTA.

e VYuacTBOBaTh B
COBMECTHOI paboTe B rpyriIie.

e lcnonws3oBars npu
BBITIOJTHEHUY YYEOHBIX 3aIaHUI
U B IIpo1iecce
HCCJIEIOBATEIbCKON
NEeATEeIbHOCTU HAY4YHO-
NONYJIIPHYIO JINTEPATYPY
XUMHUYECKOTO COIEPKAHMUS,
CIIPAaBOYHBIE MaTepHUaJbI,
pecypebl MaTEpHETA.

e BricTpanuBath
pa3BEPHYThIC MUCHMEHHBIC U
YCTHBIE OTBETHI C OIIOPOM Ha
uH(pOpMaIUIO U3 YUeOHHKA U
CIIPAaBOYHBIX MaTEPHUAJIOB,
rPaMOTHO MCMOJIb30BATh
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V3YYEHHBIN MOHATUNHBIN
arrapar Kypca XuMHH

Tema 4. Bogopoga,.
MoHAaTHe o Kucnortax
n conax

(54)

Bonopon — aneMeHT u mpoctoe
BeniecTBo. Haxoxaenue B mpupoze,

¢u3nyecKkue 1 XUMUIECKHE CBONCTBA

(Ha mpuMepe B3aMMOJIEUCTBHS C
HEMeTaJJIaMU B OKCUIaMH
METaJUIOB), IPUMEHEHUE, CIIOCOOBI
nonyueHus. [louaTue o Kucmorax u
COJISIX.

JemoHcTpanuu

[Tony4yenue, coOupanue u
pacrno3HaBaHHie BOJAOPO/a.
I'openue Bonopona.
BzaunmoperictBue Bogopoia ¢
okcugom meau(Il).

JlabopaTopHbie U MpaKTHYECKHE
padoThI

JlabopamopHhuwiti onvim:
B3aumonaenicTBue KMCIOT C
METaJJIAMHU.

lIpakmuueckas paboma:.

Ne 4. Tlony4yenue u coOupanue
BOJIOPOJA, U3YUYEHUE €T0 CBOMCTB.

Boiuucnenua

e PackpbIBaTh CMBICI
M3Y4aeMbIX OHATUN U
MPUMEHSTh 3TH MOHATUS TIPU
OTMCAaHUU CBOMCTB BEIIECTB U UX
IIPEBPAILECHAN.

e XapakTepu3oBaTh
(onuchIBaTh) GU3HUECKHUE U
XUMHYECKUE CBOKMCTBA BOJAOPOA,
CIOCOOBI €T0 MOJTYUYeHHS,
MIPUMEHECHHUE.

e CoOupatb npudop s
MOJIy4eHHS BOJOPO/JIA.

e lcnonp3oBaTh
XUMHUYECKYHO CUMBOJIMKY JJISI
coCTaBJIeHHs ()OPMYJT BEIIIECTB,
MOJIEKYJIIPHBIX YpaBHEHUMN
XMMHUYECKUX PEAKIUH C
y4acTHEM BOJIOPOJA.

e (Crnenosarh mpaBUIaM
0e3omacHoit paboThI B
1abopaTopuu Ipu
UCIIOJIb30BaHUN XUMHUYECKOM
MOCY/IbI U 000PYI0BaHMUS, A
TaK)Ke MpaBuiiaM oOpaIeHHs C
TOPIOYMMH BEIIECTBAMHU B OBITY.

POIII
https://resh.edu.ru,
https://videouroki.net

ANEKTPOHHOE
MPUIIOKEHUE K
y4eOHHUKY,
BHUPTYyaJIbHBIE
nabopaTopuu,
MeuaTeKa
IIpocsenienus, ypok
1 C LHudposas
nabopaTopus
RELEON
Mukpockon
urdpoBoOi, JTIyMbl,
nabopaTtopHoe
obopy10BaHME,
TOTOBBIC
MUKPOTIpEnapaThl
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— MOHCKYHSIpHOﬁ MacCChI BCIICCTBA
Ha OCHOBAHHWHU aTOMHOM MacCChl
XUMHWYCCKHUX 3JICMCHTOB

e [InanupoBarth u
OCYILIECTBIISITh HA MMPAKTUKE
XUMUYECKUE IKCTIEPUMEHTHI,
IPOBOIUTH HAOJIFOICHHS, IeTIaTh
BBIBO/IbI 10 pE3yJbTaTam
AKCIIEpUMEHTA.

e VYwyacTBOBaTh B
COBMECTHOI paboTe B rpyIime

Tema 5. KonnuectBeHHble
OTHOLLUEHUA B XMMUU
(44)

KonunuectBo BemecTBa. Mob.
MonsipHas Macca. 3akoH ABoOrajpo.
Moutsipablit 00BEM Ta30B. Pacd€Tsl 1o
XUMUYECKUM YPaBHECHUSIM.

JlemoHcTpanus
OO6pas3iibl BEIEeCTB KOJUYECTBOM 1
MOJIb.

Buviuucnenua

— 00BEMa, KOJIMYECTBA BEIECTBA
rasa 1o ero H3B€CTHOMY KOJIMYECTBY
BELIECTBA WU 00bEMY;

— 00BEMOB T'a30B MO YPABHEHUIO
pPEAKLMKU HA OCHOBE 3aKOHA
00OBEMHBIX OTHOIIICHUH T'a30B

e PackpeiBaTh CMbICI
W3Y4YaeMbIX IOHATUN U
MPUMEHSITh 3TH TIOHATHUSA, a
TaK)K€ N3yUYEHHbIE 3aKOHBI U
TEOPUH VISl PELLICHUST PACUETHBIX
3aaad.

e  Brpruucnars MoasIpHYIO
MaccCy BEIIECTB; KOJIMYECTBO
BelllecTBa, 00bEM rasza, Maccy
BEILECTBA;

e [IpoBoauTk pacué€rsl 1o
YpaBHEHUSIM XUMHUYECKUX
peakIuii: KoJM4ecTBa, o0béMma,
MaccChl BEIIECTBA M0 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce
pEareHTOB UM MPOIYKTOB
peakuu.

e BricTpanBath
pa3BEPHYTHIE MMCbMEHHBIE U

POIII
https://resh.edu.ru,
https://videouroki.net

ANEKTPOHHOE
MIPUIIOKEHUE K
y4eOHHUKY,
BHUPTYyaJIbHBIE
nabopaTtopuu,
MeanaTeKa
IIpocBemienus, ypok
1 C LHudposas
nabopaTopus
RELEON
Muxkpockon

U poBOH, JTyTIHI,
nabopaTtopHoe
obopy1oBaHME,

29



https://resh.edu.ru/
https://videouroki.net/

YCTHBIE€ OTBETHI C ONIOPOM Ha
uHpopMaIuio u3 yueOHUKa U
CIIPaBOYHBIX MAaTEpPHUAJIOB,
IPaMOTHO MCIOJIb30BaTh
W3YYEHHBIA TOHATUNHBIN
anmnapar Kypca XuMUuu

rOTOBbIE
MUKpOIpenapaThbl

Tema 6. Boga. PactBopbl.
MoHaTue 06 ocHOBaHUAX
(54)

Dur3NYECKUE CBOMCTBA BOJIBI. AHAIU3
Y CUHTE3 — METO/Ibl U3YUEHUS
COCTaBa BO/JIBL.

XHUMHYECKHE CBOMCTBA BOIBI
(peakiuu ¢ MeTaJlJlaMu, OKCUIaMU
METaJIJIOB ¥ HEMETAJIJIOB).

CocraB ocHoBanwuii. [lonsitre 06
WHMKATOpaX.

Bopa xak pactBopurens. PacTBopsL.
PacTtBoprMOCTBH BEIECTB B BOJIE.
HacpliieHHbIe ¥ HEHACHIIIICHHbBIC
pacTBOpBl. MaccoBasi 107151 BENIECTBA
B pacTBOpE.

Pousis pacTBOpOB B ipupoae u B
KW3HU YenoBeka. KpyroBopot Bojibl B
pUPOJE.

3arps3HeHHE NPUPOIHBIX BOJI.
OxpaHa ¥ 0O4HMCTKA NPUPOIHBIX BOJ.

JeMmoHCcTpanumn
3J’ICKTp0JII/13 BOJAbI, CHHTC3 BOJBI,

e PackpeiBaTh CMBICI
U3y4aeMbIX OHATHHI U
IPUMEHSATH 3TH IOHATHSA IIPU
ONMCAaHUM CBOMCTB BEUIECTB U UX
IIPEBPALLCHUN.

e  XapakTepus3oBaTh
(du3nUecKre 1 XUMHYECKHE
CBOWCTBA BOJBI, €€ POJIb KaK
pPacTBOPUTEIIA B PUPOJIHBIX
poIeCccax.

e CocraBnsaTh ypaBHEHHS
XMMHUYECKUX PEAKIUH C
y4acTHEM BOJIbI.

e  OOBACHATH CYUIHOCTh
AKOJIOTUYECKUX MPOOIIeM,
CBSI3aHHBIX C 3arpsi3HEHUEM
MPUPOJIHBIX BOJ, CIIOCOOBI
OUYMCTKH BOJIbI OT ITPUMECEH,
MEpBI MO0 OXPAHE BOA OT
3arpsA3HEHUS.

POIII
https://resh.edu.ru,
https://videouroki.net

3JIEKTPOHHOE
NPUIIOKEHUE K
y4eOHUKY,
BUPTYaJIbHbIE
nabopaTopuu,
Meauarexa
IIpocsemenus, ypok
1 C Hudposas
nabopaTopus
RELEON
Muxkpockon
undpoBoOi, JTyMbI,
nabopaTtopHoe
o0opynoBaHue,
rOTOBBIE
MUKpOTIpEnapaThl
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B3aMMOJICHCTBHE BOJBI C METAJUTAMH
(Na, Ca) (BO3MOKHO MCIIOJIb30BaHHE
BUJICOMATEPHUATIOB).

PacTBopeHune BemecTB ¢ pa3IMyHOM
PacTBOPUMOCTHIO.

HccnenoBanue pacTBOPOB KUCIOT U
IET0YEHN € MOMOIIBIO HHAUKATOPOB.

JlabopaTopHbie U MpaKTHYECKHE
padoThI

lIpaxmuueckas paboma:

Ne 5. IIpuroroBiieHue paCTBOPOB C
OIPEICIIEHHON MAaCCOBOM JOJIEH
pacTBOPEHHOI'O BELIECTBA.

Buituucnenusn

— C UCIOJIb30BaHUEM MOHSITHSI
«MaccoBast JIOJIsl BEIIECTBA B
pacTtBope»

e [InanupoBarth u
OCYLIECTBJIATH HA IPAKTUKE
XUMUYECKUE IKCIIEPUMEHTHI,
IPOBOIUTH HAOJIFOICHHS, IeTIaTh
BBIBOJIBI IO pe3yJIbTaTaM
AKCIIEPUMEHTA.

e (CienoBars npaBuiIaM
6e3omacHoi paboThI B
naboparopuu npu
UCIIOJIb30BAaHUU XUMHUYECKOU
oCy/Abl 1 000PYIOBaHMUS.

e IIpoBOOUTH BEIUKCIEHUS C
IPUMEHEHUEM TTOHSITHUS
«MaccoBast 10JIS BEILIECTBA B
pacTBope».

e lcnonp30Bath npu
BBINOJIHEHUN YUEOHBIX 3aJaHUN
U B IIpoLiecce
MCCIIEI0BATEIIbCKON
NEeATEIbHOCTH Hay4YHO-
HNOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIepKaHus,
CIIPaBOYHbIE MaTEPHUATIBI,
pecypcesl MHTEpHETA.

e BricTpansath
pa3BEPHYThIE MMCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOU HA
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uHpopMaIuio u3 yueOHUKa U
CIIPaBOYHBIX MAaTEpPHUAJIOB,
IPaMOTHO MCIOJIb30BaTh
V3YYEHHBIN MOHATUNHBIN
amnmapar Kypca XuMUuHu

Tema 7. OcHOBHbIe Knaccbl
HeopraHU4yeckux
coeguHeHuin

(11y4)

Krnaccudukanus HeopraHn4ecKkux
COCIMHCHUM.

Oxkcuapl: cocTas, KlacCU(pUKaLMS
(ocHOBHBIE, KUCIIOTHBIE,
amdoTtepHble, HecoseoOpaszyonue),
HOMEHKJIaTypa (MeXIayHapoIHas U
TpUBHAIIbHAS ).

[TosrydueHre U XUMUYECKHE CBOMCTBA
KHUCIIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCHUIOB.

OcHoBaHus: cocTaB, Kilaccudukanms,
HOMEHKJIaTypa (MEXIyHaApOaHAS U
TpUBHabHAs), GU3NUECKUE U
XHUMHAYECKHE CBOMCTBA, CITOCOOBI
MOJTYYCHUS.

Kucnortsl: cocras, kinaccudukanus,
HOMEHKJIaTypa, (GUu3ndeckue u
XHUMHYECKHE CBOMCTBA, CITOCOOBI
MOJTyYCHHUS.

Ps akTHBHOCTH METAJIOB.

Conu (cpeaHue): HOMEHKIATypa,
CIOCOOBI MOTYYEHUS,

e KnaccuduuupoBaTh
M3yJacMbIC BEIIECTBA 110
COCTaBY M CBOMCTBaM.

o CocraBusaTh HOPMYIIBI
OKCHUJIOB, KUCJIOT, OCHOBaHHH,
CoJIel ¥ Ha3bIBATh UX IO

MEKIyHAapOIHOW HOMEHKJIIATYypE.
e [IporosupoBaTh CBOWCTBA

BEIIECTB HAa OCHOBE OOINX
XUMHUYECKHUX CBOMCTB
W3YYEHHBIX KJIACCOB/TPYIII
BEIIIECTB, K KOTOPBIM OHU
OTHOCSTCS.

e (CocTaBiATb
MOJIEKYJISIPHBIE YPaBHEHUS
pEeaKLMi, UIUTIOCTPUPYIOLINX
XUMHUYECKHUE CBOMCTBA U
CIIOCOOBI MOTYUYCHHUS BEIIECTB
W3YUYEHHBIX KJIACCOB/TPYII, a
TaKKe MOATBEPKIAFOITUX
F€HETUYECKYI0 B3aMMOCBS3b
MEXKTy HUMHU.

POIII
https://resh.edu.ru,
https://videouroki.net

3NIEKTPOHHOE
IPUIIOKEHUE K
y4eOHUKY,
BUPTYyaJIbHbBIE
nabopaTopuu,
Meauarexa
IIpocsenienus, ypok
1 C Hudposas
nabopaTopus
RELEON
Muxkpockon
undpoBoOi, JTyMbI,
nabopaTtopHoe
obopy10BaHME,
rOTOBBIE
MUKpOIpenapaThbl
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B3aMMOJICHCTBHE COJICH C METalJaMH,
KHUCJIOTaMH, IIeJI0YaMH U COJISIMH.
['eneTnyeckas CBSI3b MEKITY
KJIACCAMH HEOPTaHUYECKUX
COCTMHCHHUH.

JlemoHCcTpauun

OO6pa3iibl HEOPTraHMYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.
B3anmoneiicTBrue pacTBopa CEpHOMN
KUCIOTHI ¢ okcuoM meau(Il).
Peaknus HeTpanm3anuu.
BriTecHeHne ogHOTO MeTalia Apyrum
U3 pacTBOpa COJIMU.

JlaGopaTopHble U NPAKTHYECKHE
padoThI

Jlabopamophvie onvimot.
B3aumonaenicTBue KMCIOT C
METaJJIAMHU.

ITonmy4yeHnne HEPACTBOPUMBIX
OCHOBAHMHU.

B3aumozernicTBre HEpaCTBOPUMBIX
OCHOBaHHWH C KUCJIOTaAMHU.
Paznoxenne ruapoxcuaa meau(Il)
MIpY HarpeBaHUH.

e [IpousBoauTh
BBIYKCIICHHUS 110 YPAaBHEHHSIM
XAMHUYECKUX PEAKIUH.

e [lmanuposars u
OCYLIECTBJISATh HA IPAKTUKE
XUMUYECKUE IKCIIEPUMEHTHI,
IPOBOAUTH HAOJIO/ICHUS, JI€TaTh
BBIBOJIBI 110 pe3yJbTaTaM
JKCIIEPUMEHTA.

e (CrnenoBarb paBUiIaM
0e3omacHoil paboThI B
1abopaTopuu Ipu
UCIOJIb30BAHUU XUMHUYECKOU
NOCy1bl U 000PYAOBaHUSI.

e lcnonp30BatTh npu
BBINOJIHEHUN YUEOHBIX 3aJaHUN
U B IIpoLiecce
UCCIIE0BATEIIbCKON
NEeATEIbHOCTH Hay4YHO-
NOMYJISIPHYIO JINTEPATYPy
XUMHUYECKOTO COJIepKaHus,
CIIPaBOYHBIE MaTEPHUATIBI,
pecypcesl MHTEpHETA.

e BricTpanusath
pa3BEPHYTHIE MMCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOM HA
uHGOpPMAIUIO U3 yUeOHHKA U
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IIpakmuueckas paboma:

Ne 6. Pemenue skcnepuMEHTaIbHBIX
3a1a4 1o TeMe «OCHOBHBIE KJIACChI
HEOPTraHUYECKUX COCTUHEHUI.

Boituucnenusa
— 110 YPaBHEHUSM XUMHUYECKUX
peaKmit

CIIPABOYHBIX MaTEPHUAJIOB,
rPaMOTHO HCMOJIb30BATh
V3YYEHHBIN MOHATUNHBINA
arnrapar Kypca XuMHUH

Paznen 3. Ilepuoguvecknii 3akoH u [lepuoagnueckas cucrema xuMudeckux 3jemeHToB /. U. MenaesieeBa.
Crtpoenue aToMOB. XMMH4YeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (15 u)

Tema 8. Ilepuoguveckuii
3axkoH U Ilepuoaunyeckas
CHCTEMA XUMHUYECKUX
3JIEMEHTOB

/1. 1. MenaeneeBa.
Crpoenue atoma (7 4)

[lepBbie MOMBITKY KJIaCCU(PUKALUU
XUMHUYECKUX 3JIeMeHTOB. [ToHsTHE O
rpynmnax CXoAHbIX 3JIEMEHTOB
(1Ie10YHbIE U IET0YHO3EMEbHBIC
METAaJlJIbl, TaJIOTE€Hbl, UHEPTHBIE
rasbl).

DneMEeHThI, KOTOpble 00pa3yroT

aM(l)OTeprle OKCHJBI U THAPOKCHUADBI.

[Tepuoanueckuii 3aK0H U
ITepuonnyeckas cucrema
XUMHYECKUX DJIEMEHTOB

1. . Menneneesa. llepuonpl,
IpyIIsL, noArpynmsl. Guzndeckui
CMBICJI IOPSIIKOBOI'O HOMEpa
AJIEMEHTA, HOMEPOB IIEproaa 1
rpynnsl. CtpoeHue atomoB. CocTas
aTOMHBIX siaep. M3oTomnsl.

e PackpsIBaTh CMBICI
MEPUOAUYECKOTO 3aKOHA.

e [loHumarh
CYIIECTBOBAHUE MTEPUOIUYECKON
3aBUCHUMOCTH CBOWCTB
XUMHUYECKHUX DJICMESHTOB
(M3MEHEHUe pajinyCcoOB aTOMOB U
AIIEKTPOOTPULIATEILHOCTH) U UX
COCJIMHEHMH OT MOJ0KCHUS B
MEPUOJNIECKON CUCTEME U
CTPOCHUS aToMa.

e VYcTaHaBIMBAThH CBS3b
MEXKTY MOJIOKEHUEM 3JIEMEHTA B
MEPUOIUYECKON CUCTEME U
CTPOCHHUEM €ro aToma (COCTaB U
3apsij siapa, 00IIee Yuciio

POIII
https://resh.edu.ru,
https://videouroki.net

3JIEKTPOHHOE
PUIIOKEHUE K
y4eOHHUKY,
BUPTYaJIbHbBIE
nabopaTtopuu,
MearaTeKa
IIpocsenienus, ypok
1 C LHudposas
nabopaTopus
RELEON
Muxkpockon

1 pOBOH, JIyTIHI,
nabopaTopHOe
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OnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX
060s04eK aToMOB TiepBhIX 20
XUMHYECKUX IJIEMEHTOB
[Tepnoanueckon cucremsl . 1.
Menneneesa.

XapakTepucTuKa XMMUYECKOTO
3JIEMEHTA M0 €T0 MOJIOKEHUIO B
[Iepnonmueckou cucreme . U.
MenpeneeBa. 3HaueHue
[Tepunoanyeckoro 3akoHa u
[Teprnoan4eckoil CUCTEMBI
XUMHYECKUX 3JIEMEHTOB JJIS
pa3BUTHA HAyKU U nipakTuku. 1. M.
MeHnneneeB — y4€HbIi, IE1aror u
rpakIaHUH.

JdemoHcTpanuu
Kopotkoneprnonnas n
JUTMHHOTIEPUOIHASE POPMBI
[leprnoanueckoi cuCTEMBbI
XUMHUYECKUX DJIEMEHTOB

J1. 1. Menpaeneena.
O3zHakomiieHHe ¢ 00pa3iamMu
METaJJIOB U HEMETAJIIOB.

JlabopaTopHble M MpaKTHYECKHE
padoThI

AJIEKTPOHOB U PACIpPEAECIECHUE UX
10 3JIEKTPOHHBIM CIIOSIM).

e [IporaosupoBaThb
XapakTep U3MEHEHUS CBOMCTB
AJIEMEHTOB U UX COEMHEHHUU 110
rpynmaMm v nepuojiam
[Tepnoan4yecKoi CUCTEMBI.

e XapakTepusoBaTh
XUMUYECKUE IEMEHTBI ITEPBBIX
TPEX NEPUOJIOB, KaIHs, KAJIbLIHs
110 UX IOJIOXKEHUIO B
[Iepuoanueckout cucreme
. . Menneneesa.

e (Crnenoarh mpaBUiIaM
0e3omacHoil paboThI B
1abopaTopuu Ipu
UCITIOJIb30BAaHUN XUMHUYECKOU
MOCY/IbI U 000PYIOBaHUS.

e BricTpanBath
pa3BEPHYTHIE MMCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOM Ha
uH(pOpMaIUIO U3 YUeOHHKA U
CIIPaBOYHBIX MAaTEpPUAJIOB,
rPaMOTHO HCHOJIb30BATh
V3yYECHHBIN ITOHATUNHBINA
arrapar Kypca XuMHH.

obopy10BaHUE,
TOTOBBIC
MUKPOTIpENapaThl
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JlabopamopHhuwiti onvim:

B3anmoneiicTBre ruipokcua IMHKa

C paCcTBOpaMu KHUCJIOT U I[IGJIO‘ICﬁ

e licnonb3oBaTh npu
BBITIOJIHEHUU YUYE€OHBIX 3a1aHUM
TEKCThI Y4eOHUKA, CIPAaBOYHBIC
martepuansl (Ilepuonuueckyro
CUCTEMY XMMHUYECKHUX AJIIEMEHTOB
J1. 1. MennieneeBa, Tadbiuiy
PacTBOPUMOCTH KHUCIIOT,
OCHOBaHMI M COJICH B BOJIE,
AIEKTPOXUMUYECKUH Psifl
HaMPSHKECHUN METAILIOB).

e lcnonp30Bath npu
BBITIOJIHEHUU YUYE€OHBIX 3aIaHUM
U B IIpolLiecce
HCCJIEIOBATEIbCKON
NEeATEeIbHOCTU HAY4YHO-
NONYJISIPHYIO JINTEPATYPY
XUMUUYECKOTO CO/IepKaHMUS,
CIIPaBOYHBIE MaTEpHUAIbI,
pecypcesl MHTEpHETa

Tema 9. Xumnueckas
CBA3b.
OKHCIUTEIBbHO-
BOCCTAHOBHUTEJIbLHBIE
peakiuu

(8 1)

DIIEKTPOOTPULIATEILHOCTh ATOMOB
XUMUYECKUX DJIEMEHTOB.
Xumuyeckas CB3b (MOHHAas,
KOBaJICHTHAs MOJsIpHas U

KOBaJIEeHTHas HenoJisipHasi). CTeneHb

OKHUCJICHHUA.

OKMCIIMTENIbHO-BOCCTAHOBUTEIBLHBIC

e PackpsiBaTh CMBICHT
M3Y4aeMbIX ITOHATHM.

e  Omnpenensits BUI
XUMHUYECKOM CBSI3U B
COCJIMHCHMU.

e Omnpenensars CTENEeHb
OKHCJICHUS XUMUYECKOTO

POIII
https://resh.edu.ru,
https://videouroki.net

3JIEKTPOHHOE
MIPUIIOKEHUE K
Y4COHUKY,
BUPTYaJIbHBIE
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peakuuu (OBP). IIponeccer
OKHCJICHHUS U BOCCTAHOBJICHUSL.
OKHCIUTENN U BOCCTAHOBUTEIIH.

JemoHCcTpauumn
OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE
peaKlMH: TOPEHHE, PeaKkuu
pa3I0XKEHUs, COETUHEHNUS

areMeHTa no Gopmyse ero
COEIUHEHUS.

e Onpenensite IEMEHT
(BeIIeCTBO) — OKHCIUTEIb U
3JIEMEHT (BEIIECTBO) —
BOCCTAHOBUTEb.

e  OOBICHATH CYIIHOCTh
IIPOLIECCOB OKUCIIEHUS U
BOCCTAHOBJICHHSI.

e CocTaBusiTh PIEKTPOHHBIN
OanaHC ¢ yuéTOM yucia
OTJAHHBIX U MPUHSITHIX
AJIIEKTPOHOB.

e CocraBnsATh ypaBHEHHE
OKHCIIUTEIIBHO-
BOCCTAHOBHUTEIBHON PEAKIIHU.

e lcnonws3oBars npu
BBITIOJIHEHUU YUYE€OHBIX 3aIaHUM
TEKCThl yueOHUKa,

®  CIIpaBOYHBIE MaTE€pPHUAIIbI
(MepHOIUYECKYIO CUCTEMY
XUMUYECKUX DJIEMEHTOB
J1. 1. Menneneena, Tabmuiry
pPacTBOPUMOCTH KHUCIIOT,
OCHOBaHHUM M COJIEH B BOJIE,
INEKTPOXUMUYECKUH Pl
HaIpsHKEHUI METAJIOB)

n1abopaTopuu,
MeuaTeKa
[IpocBemienusi, ypok
1 C Hudposas
naboparopus
RELEON
Mukpockon
uudpoBOi, JTIyTbI,
nabopaTtopHoe
o0opy10BaHUE,
TOTOBBIC
MUKpOIpenapaThbl
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9 KJIACC (2 u B Henemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpPEMsI)

[IpuMepHBIE TEMBI,
PACKpBIBAIOIINAE TAHHBIN
paszei mporpaMmsl, U
KOJINYECTBO YaCOB,
OTBOAMMOE Ha UX U3YUECHUE

OcHOBHOE coJepKaHHe

OcHOBHBIC BUIBI ACATCIBHOCTH
00yYaroIMXCcs

DNeKTPOHHBIN
00pa3oBaTeIbHbBIN
pecypce
Hcnons3oBanue
o0opy10BaHUs
Touka pocra

Paznen 1. [lepBonavyanbable XumMudeckue NoHsATHs (20 4)

IloBTOpEeHue U yrirydJjienue
3HAHUH OCHOBHBIX
pa3zaenoB

Kypca 8 kiacca

(59)

IIepuoanyeckui 3aK0H.
IIepuonnueckas cucrema
XUMHUYECKUX IJIEMEHTOB

. . MenpaeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB XUMHYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
KaJus, KaJblHs U UX COCTUHEHUN B
COOTBETCTBHH C ITOJI0KEHUEM
3JIEMEHTOB B IEPUONYECKON
CHUCTEME U CTPOCHUEM HX ATOMOB.
Knaccudukanus u HomeHKIaTypa
HEOPraHMYECKUX BEIIECTB
(MexayHapoHast U TPUBUAIbHASA).
XHUMHYECKHUE CBOMCTBA BEIIECTB,
OTHOCAIIMNXCS K pa3JIMYHbIM KJlaccam
HEOPraHUYECKUX COCAUHEHUM, UX

e XapakTepuszoBaTh
XAMHUYECKHUE FJIEMEHTHI IEPBBIX
TPEX MEPUOJIOB, KAJIMS U KIS
10 X MOJIOKESHUIO B
[Iepnoanueckoii cucreme
. 1. Menpeneena.

e KrnaccuduuupoBats u
Ha3bIBaTh HEOPTraHUYECKUE
BEIIECTBA U3YUYECHHBIX KJIACCOB.

e OmnuceIBaTh 00IINE
XUMHUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB,
MOJITBEPKIATh CBOMCTBA
MpUMEPaMU MOJIEKYIISIPHBIX
YPAaBHEHUU XUMUYECKHUX
pEaKIui.

e Onpenensite BUA
XUMHUYECKOM CBSI3H U THUII

POIII
https://resh.edu.ru,
https://videouroki.net

ANEKTPOHHOE
MPUIIOKEHHUE K
y4eOHHUKY,
BHUPTYyaJIbHBIE
nabopaTopuu,
MeuaTeKa
IIpocsemenus, ypok
1 C ludposas
nabopaTopus
RELEON
Muxkpockon
unudpoBoOi, JTyMbI,
nabopaTtopHoe
obopy10BaHME,
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I'CHCTHYCCKAA CBA3b HCOPTraHNYCCKHUX

KPUCTAUIMYECKON PEIIETKU

T'OTOBLIC

BEILIECTB. BEIIIECTBA. MUKPOITpEINapaThl
CrpoeHue BeniecTBa: BUIBI e [IporHosupoBars CBOWCTBA
XMMHUYECKOU CBSI3U U THUIIBI BEILIECTB B 3aBUCUMOCTH OT UX
KPHUCTAJUIMYECKUX PEIIETOK. CTPOCHHUSI.
3aBUCHMOCTb CBOMCTB BCIICCTB OT UX ° BBICTpaI/IBaTB
CTPOCHUA. pa3BEPHYTHIE NMCbMEHHBIE U

YCTHBIE OTBETHI C OIIOPOM Ha
JleMoHCTpaNUH UHPOPMAIUIO U3 yUeOHHKA U
1. MO)ICJ'II/I KPpUCTATINIMYCCKUX CIIPaBOYHBIX MaTEPUAJIOB,
PEUICTOK HCOPIraHNYCCKUX BCIICCTB. I'paMOTHO HCIIOJIb30BaTh
2. KoporkomnepuoaHas u M3YUYCHHBIIl MOHSTHHHBIH
JUIMHHOTIEPHOIHAS (hOPMBI amnmnapar Kypca XMMHH.
[Teprnoanyeckoil CUCTEMBI e lcronb30BaTh Mpy
XMMUYCCKHX dneMeHToB [I. M. BBINIOJIHEHUU Y4€OHBIX 3aaHHM
MenneneeBa H B IIpoLiecce
UCCIIE0BATENIbCKON
NEeATEIBHOCTA HAY4YHO-
NONYJIAPHYIO JINTEPATYPY
XUMHYECKOTO COEPIKAHMUS,
CIIPAaBOYHBIE MaTEpHUAaJIbI,
pecypebl HaTEpHETA
Tema 1. OcHOBHBIE Krnaccugukanys XuMHUeCKUX e  PackpbIBaTh CMBICI POII

3aKOHOMEPHOCTH
XHUMHUYECKHUX peakuui

(4 1)

peaxiuii Mo pa3IUuyHbBIM MPU3HAKAM
(10 YUCITy ¥ COCTaBYy YYaCTBYIOIIMX B
pEaKIuu BEIIECTB, M0 TEIIIOBOMY

3 deKTy, 0 UBMEHEHUIO CTENEeHEeH

U3y4aeMBbIX ITOHATUH U
IMPUMEHSTh 3TH OHATHUS NPU
OIIMCAaHHUU CBOMCTB BEILIECTB U UX
IIPEBPAILCHUN.

https://resh.edu.ru,
https://videouroki.net
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OKHCJIEHUSI XUMUYECKUX JIEMEHTOB,
0 00paTUMOCTH, 110 YYaCTHIO
KaTanuzaTopa). OK30- U
SHAOTEPMUYECKUE PEAKIINH,
TEPMOXUMHYECKUE YPABHEHHUS.
[ToHATHE O CKOPOCTH XUMHUYECKON
pEeaKIHH.

[loHsiTHE O TOMOTEHHBIX U
reTeporeHHbIx peakuusax. [lonsarue
00 00paTUMBIX U HEOOPATUMBIX
XxuMudeckux peakusax. [lonsarue o
XUMHUYECKOM paBHOBeCHH. DAKTOPBHI,
BJIMSIOIIKE HA CKOPOCTh XUMUYECKON
PEaKIMH U MOJIOKEHUE XUMUYECKOTO
PaBHOBECHSI.
OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE
peakimu (IEKTPOHHBIN OanaHc
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHOM
peakiun).

JdemoHcTpanuu

1. 3aBUCUMOCTB CKOpPOCTH
XUMHUYECKOUN peaKIuu OT Pa3IudyHbIX
(bakTOpOB.

2. Bo3gelcTBre KaTaiu3aTopa Ha
CKOPOCTh XMMHYECKON PEAKIIUU.

3. [Ipumepsl HEOOpaTUMBIX U
00paTUMBIX peakLHUi.

e KnaccuduuupoBaTh
XUMHYECKUE PEAKIINU 11O
Pa3IMYHBIM NPU3HAKAM.

e VYcTraHaBIMBATH
3aBUCHUMOCTb CKOPOCTH
XMMHUYECKOU peakIuu OT
pa3IMyYHbIX (PaKTOPOB.

e IIporHosupoBars
BO3MOYKHOCTH MPOTEKAHHUSI
XUMUYECKUX MPEBPALLECHUI B
Pa3IMYHBIX YCIOBUAX.

e  Onpenensarb OKUCIUTEND U
BoccTtaHoBuTens B OBP.

e CocCTaBusATh dIEKTPOHHBIN
OaJlaHC peakIuu.

e [Ipon3BoaNTH BBIYMCIECHUS
10 XUMUYECKUM YPaBHEHUSM.

e BricTpanBath
pa3BEPHYTHIE MMCbMEHHBIE U
YCTHBIE€ OTBETHI C OIIOPOM Ha
uHdOpMaIUIo U3 yIYeOHUKA U
CIIPaBOYHBIX MATEPUAJIOB,
IPAMOTHO MCIOJIb30BaTh
V3YYEHHBIN ITOHATUNHBIN
arnrmapar Kypca XuMHH.

AIEKTPOHHOE
MPUIIOKEHHUE K
Y4COHUKY,
BUPTYaJIbHBIC
nabopaTopuu,
MeanaTeKa
IIpocsemienus, ypok
1 C Hudposas
nabopaTopus
RELEON
Mukpockon
1udpoBOi, JTyTIbI,
nabopaTopHoe
obopyioBaHHE,
rOTOBBIE
MUKpOIpenapaThbl
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4. CmelieHre paBHOBECHS
XUMHUYECKON PEaKIIUH.

Buviuucnenua

— KOJIMYECTBA BEIIECTBA, 00HEMA U
MACChI PEareHTOB WM POJYKTOB I10
YPAaBHEHHSIM XUMUYECKUX PEAKIUN

e lcnonw3oBarh Npu
BBITIOJTHEHUY YYCOHBIX 33 IaHUI
Y B IPOILIECCe
HCCIIE0BATEIbCKOM
JNESATENbHOCTH HAYYHO-
MOIYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COAEPKAHMUS,
CIIPABOYHBIE MATEPUAIIBI,
pecypcel UHTEpHETA

Tema 2.
DJIEKTPOJIUTHYCCKASA
AUCCOLMAIHSA.
Xumuuyeckue
peakunu B pacTBopax

(8 1)

Teopus 3IEKTPOIUTHYECKOU
JACCOLIMALINK. DJICKTPOIUTHI U
HEJJIEKTPOJIUTHI.

KaTtnonsl, aHnoHBI. MexaHu3m
JIMCCOLIMAIINY BEIIECTB C
pa3IMYHBIMU

BHJIAaMH XUMHYECKOU cBA3U. CTEIeHb
nuccoruanui. CHIIBHBIE U Cl1a0bIe
3JIEKTPOJIUTHI.

Peakuuu noHHOTO OOMEHa, YCIOBUS
UX IpoTeKaHus. MloHHbIE ypaBHEHUS
peaKIuu.

XHUMHUYECKHUE CBOMCTBA KHCIOT,
OCHOBaAHHUM M COJIEH B CBETE
MIpEeACTaBICHUA 00
BJICKTPOJIUTUYECKON IMCCOLMALIH.
Cpena pactBopa. [lonsarue o
TUAPOJIU3E COJIEH.

e  PacKpbIBaTh CMBICII
U3y4aeMbIX OHATHH, a TAKXKE
CMBICJI TEOPHUH
ANEKTPOITUTHYECKON
U CCOLMAIIH.

e  OOBSICHATH NPUYMUHBI
JIEKTPOITPOBOIHOCTH BOJIHBIX
pacTBOpPOB.

e CocTaBisiTh ypaBHEHHS
JUCCOLIMALINY KUCJIIOT, IIeJI0Yen
U COJICH, IOJIHBIC U
COKpAaILEHHbIE HOHHBIE
yYpaBHEHUS! XUMUYECKUX PEAKIIMM
MOHHOTO OOMEHa.

e [lmanuposars u
OCYLIECTBJISATh HA IPAKTUKE
XUMUYECKUE IKCIIEPUMEHTHI,
IPOBOAUTH HAOJIO/ICHUS, 1eTIaTh

POIII
https://resh.edu.ru,
https://videouroki.net

3JIEKTPOHHOE
MPUIIOKEHHUE K
y4eOHHUKY,
BUPTYaJIbHbBIE
nabopaTtopuu,
MearaTeKa
IIpocsenienus, ypok
1 C ludposas
nabopaTopus
RELEON
Muxkpockon

U poBOH, JTyTIHI,
nabopaTtopHoe
o0opynoBaHue,
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KauecTBeHHBIC PCAKINH HAa KAaTHOHLI
N aHUOHBEI.

JlemoHcTpauun

DnekTpuyeckas MpoBOJAUMOCTb
PacTBOPOB BEIIECTB; IBHXKCHHE
HMOHOB B 3JIEKTPUYECKOM II0JIE.
OnBIThI, WILTIOCTPUPYIOIIHE
IPU3HAKU NIPOTEKAHUS PEaKIINM
MOHHOTO OOMEHa.

OnBITHI IO ONIPENEIIEHUIO CPEBI B
pacTBOpax coJiel (XJIOpHIa HaTpus,
KapOOHaTa HaTpHsl, XJIOPHUJIA [IUHKA).

JlabopaTopHbie U MpaKTHYECKHE
padoThI

JlabopamopHhuwiii onvim:

Peaknuu nosHoro oomena B
pacTBOpax IEKTPOJIUTOB: CyJibdaTa
meau(Il) u ménoun, kapboHaTa
HATPUS U COJSTHON KHUCIIOTHI, PEAKIIUS
HEeUTpanu3auu MeXy THIPOKCUIOM
KaJIus U COJISTHOM KHUCJIOTOM.

BBIBO/IbI 110 pE3yJbTaTaM
AKCIIEPUMEHTA.

e (Crnenosarb NpaBUiIaM
6e30macHoil paboTHI B
nabopaTopuu pu
UCIOJIb30BAaHUU XUMHUYECKOM
NoCyibl U 000PYyAOBaHUS.

e [Ipou3BoANUTH BHIYUCICHUS
10 XUMUYECKUM YPaBHEHUSM.

e BricTpauBath
pa3BEPHYThIE MUCbMEHHBIE U
YCTHBIE OTBETHI C ONOPOM Ha
uH(pOpMaIUIO U3 YUeOHHKA U
CIIPaBOYHBIX MAaTEpPUAJIOB,
IPAaMOTHO MCIOJIb30BaTh
V3YYEHHBINA MIOHATUINHBIN
anmapar Kypca XMMuH.

e lcnonws3oBars npu
BBIMOJIHEHUH YUEOHBIX 3aJaHUN
U B IIpoLecce
HUCCIIe0BAaTEIILCKON
NEeSATEIbHOCTH Hay4YHO-
NOMYJISIPHYIO JINTEPATYpy
XUMHUYECKOTO COJIepKaHus,
CIIPaBOYHbIE MaTEPHUATIbI,
pecypcsl MHTEpHETa

rOTOBbIE
MUKpOIpenapaThbl
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IIpakmuueckas paboma:
Ne 1. Pemenue skcniepuMEHTaAIbHBIX
3a/1a4 1o TeMe.

Boiuucnenua
— [0 YPaBHEHUAM XUMHYECKHUX
peaKumit

Pa3znen 2. Hemerasuibl U ux coennuenus (24 )

Tema 3. O0mas
XapaKTepuCTUKA
XUMHUYECKHUX DJIEMEHTOB

VIIA-rpynnsi. I'ajiorennst
(4 9)

OO6m1as xapakTepUCTUKa TaJOreHOB.
OCc0OEHHOCTH CTPOEHHUS aTOMOB ITHUX
AJIEMEHTOB, XapaKTEPHbIE JJIs1 HUX
cTerneHu okucienus. CtpoeHue u
¢du3ruecKre CBOMCTBA MPOCTHIX
BEILIECTB — TaJOT€HOB. XUMUYECKUE
CBOMCTBA Ha IIPUMEPE XJIOpa
(B3auMOEHCTBHE C METAIaMH,
HEeMeTaJJIaMH, 1eJI0YaMu).
XnopoBogopoa. ConsiHast KUCIIOTA,
XAMUYECKUE CBOMCTBA, MIOJYUYEHHUE,
npuMeHeHne. KauecTBeHHbIe
PEAKLINM HA TaJIOTEHU-UOHBI.
JlelicTBHE XJIOpa U XJIOPOBOAOPOAA
Ha OpraHu3M 4elioBeka. Baxknenmme
XJIOPUJIBI U UX HAXOXKIEHUE B

MpUpoJIEL.

JlemoHCcTpanun

e  OOBACHATH 00IITHE
3aKOHOMEPHOCTHU B U3MEHEHUU
CBOWCTB HEMETAJIJIOB U UX
COCJIMHEHUH B IIPEAEIax MaJIbIX
MIEPUOJIOB U TJIABHBIX MOJATPYIII
[Teprnoanveckoil CuCTeMsl
XUMUYECKHUX DJIEMEHTOB C
y4ETOM CTPOCHHUS X aTOMOB.

e XapakTepusoBaTh
(bU3UIECKHUE U XUMUICCKHE
CBOMCTBA MPOCTHIX BEIIECTB
rajioreHoB (Ha MpUMepe XJopa) u
CJIO’KHBIX BEILIECTB
(xJIopoBOIOpOIA, XIOpHU/IA
HATpHSI), CIIOCOOBI UX
MOJTy4eHUsI, MPUMEHEHUE U
3Ha4YCHUE B MPUPOJIC U KU3HU
YeJI0BeKa.

POIII
https://resh.edu.ru,
https://videouroki.net

3JIEKTPOHHOE
MIPWIOKEHUE K
y4eOHUKY,
BHUPTYyaJIbHBIE
nabopaTtopuu,
MeanaTeKa
IIpocsenienus, ypok
1 C Hudposas
nabopaTopus
RELEON
Muxkpockon

U poBOH, JTyTIHI,
nabopaTopHoOe
obopynoBaHue,
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Buaeomarepuaibl: raJoreHsl U UX
COEIMHEHMUS.
OO6pa3ibl XJIOPUIOB.

JlabopaTopHbIe U MPaKTHYECKHE
padoThI

JlabopamopHhuwiii onvim:
Pacrnio3znaBanue Xmopua-uoHOB.
lIpakmuueckas paboma:

No 2. TlonydyeHune COJITHON KUCIIOTHI,
M3y4EHHE €€ CBOMCTB.

Burtuucnenus

— 110 YPaBHCHUSIM XUMHUUYECKUX
pEeaKIMii, €CJIU OJUH U3 PEareHTOB
JIaH B U30BITKE;

— 00BEMOB ra30B 10 YPABHEHHIO
peaKIuy Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIIEHUN Ta30B

e Onpenensats raJoreHu -
MOHBI B paCTBODE.

e [lmanuposars u
OCYULIECTBJISATh HA IPAKTUKE
XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOJUTH HAOIIOJCHUS, JIETIaTh
BBIBO/IbI 10 PE3YyJIbTaTaM
JKCIIEPUMEHTA.

e (CenoBars npaBuaM
0e3omacHo paboThI B
1abopaTopuu Mpu
UCIOJIb30BAaHUU XUMHYECKOM
NOCYJIbl U 000PYI0BAHHUS.

e BricTpanBath
pa3BEPHYThIE MUCbMEHHBIE U
YCTHBIE€ OTBETHI C OIIOPOM Ha
uHpopManuio u3 yueOHUKa U
CIIPAaBOYHBIX MaTEPHUAJIOB,
IPAaMOTHO MCIOJIb30BaTh
V3YYEHHBIN ITOHATUNHBIN
anmnapar Kypca XMMUH.

e lcnonws3oBars npu
BBINIOJIHEHUU Y4E€OHBIX 3a1aHUM
U B IIpoliecce
MCCIIEIOBATEIIbCKOM
NEeATEIbHOCTH

rOTOBbIE
MUKpOIpenapaThbl
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®  HAYYHO-TOMYJISIPHYIO
JUTEPATYPY XUMUUYECKOTO
COJICpKaHUsl, CIPAaBOYHBIC

MaTepHaibl, pecypcbl MHTEpHETA

Tema 4. O0mas
XapPaKTepUCTUKA
XHMHUYECKHX 3JIeMEHTOB
VIA-rpynnsl.

Cepa u eé coenuHeHUsI

(5 4)

OO1as xapakTeprCTUKA SJIEMEHTOB
VIA-rpynnsl. OcobeHHocTr
CTPOEHHUS aTOMOB 3THX 3JIEMEHTOB,
XapaKTEepHBIE ISl HUX CTENEHU
okucienus. CtpoeHue u puandeckue
CBOMCTBA ITPOCTHIX BEIIECTB —
KHCJIOpOJa U cepbl. AJIIOTPOIHBIE
MoOIM(UKALIMKA KHCIIOPO/Ia U CEPHI.
XUMHYECKHE CBOMCTBA CEPBHI.
CepoBoaopo/1, CTpOCHHUE,
(du3HUecKre 1 XUMUYECKHE
cBoricTBa. OKCUIBI CEPBI KaK
MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kucioTa, pu3nyeckue u
XUMHUYECKHEe CBOMCTRBA (00IIHEe KakK
IpeiCTaBUTENs Kilacca KUCIIOT U
cnenupuIeckue), MpUMEHEHUE.
XUMHUYECKHUE PEAKIINU, JIEKAIINUE B
OCHOBE MPOMBIIIIJIEHHOTO CTI0c00a
ITOJIyYEHHUS] CEPHOU KUCIIOTHI.
Anmnapartsl ¥ MIPOTEKAIOUIUE B HUX
MIPOIIECCHI (Ha MpUMEPE
ITPOU3BOJICTBA CEPHOM KHUCIIOTHI).

e OO0BsCHATH 00IIME
3aKOHOMEPHOCTH B U3MECHECHUH

CBOWCTB 3JIeMEHTOB VIA-rpymbl

U X COEIMHEHUH ¢ yuéToM
CTPOEHHS UX aTOMOB.

e XapaxkTepu3oBaTrb
duznyecCKre 1 XUMUIECKHE
CBOMCTBA MPOCTOTO BEIIECTBA
CEpHhI U €€ COCTMHEHU
(cepoBOIOpO/Ia, OKCHIIOB CEPHI,
CEPHOM KHUCIIOTHI, CYJIb(aToB),
CIOCOOBI X TIPUPOJIE U KU3ZHU
YeJI0BeKa.

e Onpenensate HATUYKE
CyJb(aT-uoHOB B PacTBOpE.

e  OOBICHATH CYIIHOCTh
AKOJIOTUYECKUX MPOOIIeM,
CBS3aHHBIX C IEPEPabOTKOIM
COEIMHEHUU CEPBI.

e [lmanuposars u
OCYIIECTBJISITh HAa MPAKTUKE
XUMHUYECKHUE HKCIIEPUMEHTHI,

POIII
https://resh.edu.ru,
https://videouroki.net

3JIEKTPOHHOE
IPUIIOKEHUE K
y4eOHUKY,
BUPTYaJbHbIE
nabopaTopuu,
Meauarexa
IIpocsemenus, ypok
1 C Hudposas
nabopaTopus
RELEON
Muxkpockon
undpoBoOi, JTyMbI,
nabopaTopHoOe
o0opynoBaHue,
rOTOBBIE
MUKpOIIpenapaThl
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Coun cepHOM KMCIIOTHI,
KaueCTBEHHasl peakius Ha cybdar-
HOH.

Haxoxnenue cepol 1 €€ COeIUHEHUI
B npupoze. XUMHAYECKOE
3arps3HEHUE

OKPYXaroUIEH Cpeibl COCTMHEHUSIMA
cephbl (KUCIOTHBIC TOXK/IH,
3arps3HEHHUE BO3/TyXa U BOJOEMOB),
CIOCOOBI €ro MPeI0TBPAIICHHUS.

JdemoHcTpanumn

Konnekiuu (Bugeomarepualsl): cepa
U €€ COCIUHEHUS.

OOyrnuBaHue caxapa moj J1eiCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOU
KHUCITOTHI.

JlabopaTopHbie U MpaKTHYECKHE
padoThI

JlabopamopHvie onvimoi:
Oo6napyxeHue cynb}ar-uoHOB.
B3aumoneiicTBue pazdaBiaeHHON
CEpHOM KHUCJIOTHI C [IMHKOM.

Boiuucnenua

e [IpoBoauTh HAOMIOACHYS,
JeJaTh BBIBOJIBI IO PE3YyJIbTaTaM
JKCIIEPUMEHTA.

e (CrnenoBarb paBUiIaM
6e30macHoOil paboTHI B
1abopaTopuu pu
UCIIOJIb30BaHUU XUMUYECKOM
oCy/Abl 1 000PYIOBaHMUSL.

e [Ipou3BOANTH BEIYUCICHUS
10 XUMUYECKHM YPaBHEHUSM.

e lcnonp30BatTh npu
BBITIOJTHEHUY YYEOHBIX 3aIaHUI
TEKCTbl yueOHUKA, CIIPABOYHbBIC
matepuansl (Ilepuonuueckyro
CHUCTEMY XMMHYECKHX AJIIEMEHTOB
J1. 1. MenneneeBa, Tabauiry
pPacTBOPUMOCTH KHUCIIOT,
OCHOBaHHUM M COJIeH B BOJIE,
3JIEKTPOXUMUYECKUAN Pl
HaIpPSKEHU METaJIoB).

e lcnonws3oBars npu
BBITIOJTHEHUY YYEOHBIX 3aIaHUI
U B IIpoliecce
HUCCIIE0BAaTEIILCKON
NEATEeIbHOCTA HAYYHO-
NONYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJIepKaHus,
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— I10 YPaBHEHUSIM XUMHYECKUX
peakuuii;
— MAacCCOBOM JI0JIM BBIXOJa MPOIYKTA
peaKuuun

CIIPaBOYHbIE MaTEPUAIBI,
pecypcbl MaTepHeTa

Tema 5. O0masn
XapaKkTepucTuKa
XHMHUYECKHUX 3JIeMEHTOB
VA-rpynnsl. A3or,
(pocdop u ux coequHeHust
(7 9)

OO1as xapakTeprCTUKA SJIEMEHTOB
VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB 3THX 3JIEMEHTOB,
XapaKTEpHbIE I HUX CTENEHU
OKHCJICHHUS.

A30T, pacnpoCcTpaHeHHE B IPUPOJIE,
(puznyecKkue 1 XuMU4ECKHe
CBONCTBA.

Kpyrosopor a3ora B mpupoze.
AMMHak, ero Gpu3ndecKue u
XUMHUYECKUE CBOMCTBA, OJIYYEHHUE U
npumeHenue. Colm aMMOHUS, UX
(u3HUecKre 1 XUMHYECKHE
CBOKCTBA, IPUMEHEHHE.
KauecTtBenHas peakuusi Ha HOHbBI
aMMOHHUS.

A3oTHas KUCOTa, €€ PU3NIecKue u
XUMUYECKHEe CBOMCTRBA (00IIHEe KakK
IpeiCTaBUTENS Kilacca KUCIIOT U
cnernupuyeckne). Mcrnonp3zoBanue
HUTPATOB U COJIEH AMMOHHS B
KauyecTBE MUHEPATbHBIX YA0OPEHUH.

o  OOBsIcHATH OOmTHE
3aKOHOMEPHOCTH B U3MEHECHUU
CBOWCTB JIEMEHTOB V A-TpyIIibl
U UX COCIMHEHUH C yUETOM
CTPOECHUS UX aTOMOB.

e XapaxkTepu3oBaTrb
bu3HUecKue 1 XUMUUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB
azora u pocdopa u ux
COeIMHEHUH (aMMHaKa, COJIeH
aMMOHHMSI, Q30THOM KHUCIIOTHI,
HUTpAToB, okcuaa dpocpopa(V) u
dbochopHOI KUCIIOTHI,
dbocdaron), cmocoObI UxX
MOJIyYEHUs, IPUMEHEHUE U
3HA4YEHUE B MPUPOJIEC U KU3HU
YyeJIoBeKa.

e  Omnpenensatb HOHBI
aMMoOHUs U (ocdaT-uoHbI B
pacTBope.

o  OOBACHATH CYIIHOCTh
AKOJIOTUYECKUX MPOOIIeM,
CBSI3aHHBIX C HAXO0XXJICHUEM

POIII
https://resh.edu.ru,
https://videouroki.net

ANEKTPOHHOE
MPUIIOKEHUE K
y4eOHUKY,
BUPTYyaJIbHbBIE
nabopaTopuu,
MeuaTeKa
IIpocsenienus, ypok
1 C LHudposas
nabopaTopus
RELEON
Muxkpockon
undpoBoOi, JTyMbI,
nabopaTtopHoe
obopy10BaHME,
TOTOBBIC
MUKpOIpenapaThl
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XHUMHUYECKOE 3arpsi3HEHHUE
OKpYXalollel Cpe/ibl COeIMHEHUSIMU
a30Ta (KUCJIOTHBIE TOXKIH,
3arpsi3HEHHE BO3AyXa, MOYBbI U
BOJIOEMOB).

docdop, aINOTPOIHBIE
Moaupukanuu docdopa,
bu3HYeCcKre 1 XUMHUIECKHE
CBONCTBA.

Oxkcun dhochopa(V) u dhochopnas
KHUCJIO0Ta, (PU3NUECKUEe U XUMUYECKUE
CBOICTBa, osyueHue. KauectBeHHas
peakiust Ha pocdaT-uOHBI.
Ucnons3oBanue dhocdaros B
KauyeCTBE MUHEPAJIbHBIX yI00PECHHI.
3arps3HeHne NPUPOIHBIX BOJIOEMOB
docdaramu.

JlemoHcTpanumn

Komnexkmuu: dochop u ux
coenuHeHus. Bzanmoaencreue
KOHLIEHTPUPOBAHHOW a30THOU
KHUCIIOTBI C MEBIO.

JlabopaTopHbie U MpaKTHYECKHE
padoThI
Jlabopamopnvie onvimul:

coeaMHEHU a3oTa u ¢ocdopa B
OKpY XKalolllen cpejie.

e [InanupoBarth u
OCYULIECTBJIATh HA IPAKTUKE
XUMUYECKUE IKCTIEPUMEHTHI,
MPOBOJIUTH HAOIIOJCHUS, JIETIaTh
BBIBO/IbI 110 pe3yJibTaTam
AKCIIEPUMEHTA.

e (CrnenoBarhb npaBuiiaM
0e3omacHo paboThI B
1abopaTopuu mpu
UCIIOJIb30BAHUU XUMHYECKOM
NoCy1bl U 000PYyA0BaHUS.

e [Ipou3BOAUTH BEIYUCIICHUS
110 XUMHUYECKUM YPABHEHUSM.

e lcnonp30BatTh npu
BBITIOJIHEHUU YUYE€OHBIX 3a1aHUM
TEKCThl yueOHUKA, CIIPABOYHbBIC
MaTtepualbl (IEPUOIUYECKYIO
CHUCTEMY XMMHYECKHUX AJIIEMEHTOB
J1. 1. MenneneeBa, Tabauily
PacTBOPUMOCTHU KHUCIIOT,
OCHOBAHUM M COJIEH B BOJE,
3JIEKTPOXUMHUYECKUN Pl
HaMpsHKEHUI METAILIIOB).

e licnonb3oBaTh npu
BBITIOJITHEHUN Y9€OHBIX 3aIaHAM
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1. BzaumoencTBue cojei aMMOHUS
C IIET0YBIO.

2. O3HakoMJIeHHE ¢ 00pa3laMu
a30THBIX U (OCHOPHBIX YI0OPECHUIA.
lIpakxmuueckas paboma:

Ne 3. Tlosmyuenne aMmmuaka, n3ydeHue
€ro CBOMCTB.

Buoituucnenusa
— 110 YPaBHEHUSM XUMHYECKUX
peaKumit

U B IIpoLecce
MCCIIEI0BATEIBCKON
NEeATEIbHOCTH HAy4YHO-
HOMYJISAPHYIO JINTEPATYpPy
XUMHYECKOTO CONEPIKAHMUS,
CIIPAaBOYHBIE MATEPHUAJIbI,
pecypcsl MaTepHETa

Tema 6. O0mas
XapPaKTepPUCTUKA
XHMHYECKHX 3JIEMEHTOB
IVA-rpynnsl.

Yriiepoa u KpeMHUIN U UX
coeIUHEeHus!

(8 1)

Yraepon, aluiOTPOITHbIE
MOIU(PUKALIUU, PACTIPOCTPAHECHHE B
npupoje, PU3nYecKue U XUMUIECKHe
CBONCTBA.

Ancop6rus. Kpyrosopot yrieposa B
MIPUPOJIE.

Oxkcuppl yrieposa, ux Gu3n4eckue u
XUMHUYECKHUE CBOMCTBA, UX NCHCTBUE
Ha KUBbIC OPTaHU3MBbI, TTOJTYYEHUE U
IPUMEHEHHUE. JKOJIOTUYECKHE
poOJIeMbl, CBSI3aHHBIC C OKCUIOM
yraepoaa(I'V); rumoresa
rJI00aJIPHOTO MOTEIUICHHS KJIMMAaTa;
MapHUKOBBIN APDEKT.

o OOBsICHATH 001ITHE
3aKOHOMEPHOCTHU B U3MEHEHUU
CBOWCTB 3JIeMeHTOB [V A-rpynibl
Y UX COCIMHEHUN C YUETOM
CTPOCHUS UX aTOMOB.

o XapakTepu3oBaTh
bu3nYecKre U XUMUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB
yriiepoaa U KpEMHHUS U UX
COEIMHEHM (OKCHIOB YIJiepoja,
yTOJIBHOM KUCIIOTHI, KApOOHATOB,
OKCHJA KPEMHUSI, KDEMHUEBOUN
KHCJIOTBI, CHITMKATOB), CIIOCOOBI
UX TOJIy4eHUsI, IPUMECHEHUE U
3HAYEHUE B MPUPOJE U KU3HU
YEJI0BEKA.

POIII
https://resh.edu.ru,
https://videouroki.net

IIEKTPOHHOE
PUIIOKEHHUE K
y4eOHHUKY,
BUPTYaJIbHbBIE
nabopaTtopuu,
MeuaTeKa
IIpocsenienus, ypok
1 C Hudposas
nabopaTopus
RELEON
Mukpockon

1 pOBOH, JIyTIHI,
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VYToabHas KMCIIOTA U €€ COJIU, UX
bu3uYeCKre 1 XUMUYECKHE
CBOMCTBA,

MOJIy4Y€HHUE U IPUMEHEHHUE.
KauecTBeHHas peakius Ha KapOOHAT-
HWOHEI.

Hcnonbs3oBanne kKapOOHATOB B OBITY,
MEJIUIIMHE, TPOMBIIUICHHOCTH,
CEIILCKOM XO03SHCTBE.
[TepBoHauanbHBIC TOHATHS 00
OpraHUYECKHUX BEIIECTBAX KaK O
COCJIMHECHUAX yIJIEpo/a:
O0COOEHHOCTH COCTaBa U CTPOCHHSI.
ITonsarue o OMOJIOrMYECKH BaKHBIX
BEILIECTBAX: )KUpax, OeIKax,
yriieBogax. MarepuaibHOE €IMHCTBO
OPTaHUYECKUX U HEOPTaHUYECKUX
COCJIMHCHMH.

Kpemnuit, ero pusnyeckue u
XUMHUYECKHEe CBOMCTRBA, MOJIyYeHUE U
IIPUMEHEHHE B DJIICKTPOHUKE.
CoenuHeHUs! KpeMHUS B IPUPOJIC.
OO6mue mpeacTaBieHus: 00 OKCHJIC
kpeMuus(I1V) u kpemHueBoi
KHCJIOTE.

CuimkaThl, X UCIIOJIb30BAHUE B
OBITY, METUIIMHE, TPOMBIITUICHHOCTH.

o Onpenensatb kKapOOHAT- U
CHJIMKaT-HOHBI B PACTBOPE.
o OOBICHATH CYIIHOCTh

HKOJIOTHUECKUX MPOOIIeMm,
CBSI3aHHBIX C HAXO0XXJICHUEM
YIJIEKHUCIIOTO ra3a B
OKPY’KaroIIEH cpere.

° WimroctpupoBath
B3aMMOCBSI3b HEOPTaHUUECKUX
COCIMHEHUH yIJIepoaa U
OpraHUYECKUX BEIIECTB.

o [ImanupoBars u
OCYUIECTBJISITh HA IPAKTUKE
XUMUYECKUE DKCIICPUMEHTHI,
BBIBOJIBI IO pe3yJIbTaTaM
IKCIIEPUMEHTA.

o Crnenoarb npaBuigaM
0e3omacHo paboThHI B
1abopaTopuu Ipu
UCIOJIb30BAaHUU XUMHYECKOM
NoCy1bl U 000PYyI0BaHUS.

o Hcnons3oBath npu
BBITIOJIHEHUU YYE€OHBIX 3/ TaHHM
TEKCTHI yueOHUKA, CIIPABOYHBIC
martepuaisl (Ilepuonuueckyro
CUCTEMY XMMHUYECKHUX AJIIEMEHTOB
J1. I. Menneneena, Tabmuiry

n1abopaTopHOe
obopy1oBaHME,
TOTOBBIC
MUKPOTIpENapaThl
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Baxnernmme ctpouTenbHbIE
MaTepualbl: KepaMHKa, CTEKJIO,
IIEMEHT, OCTOH, >KeJIE300CTOH.
[TpoGsiembl Ge30macHOTO
WCITOJTH30BAHUS CTPOUTEITLHBIX
MaTepHaoB B IOBCETHCBHON KU3HH.

JlemoHCcTpanun

Mojienn KpUCTAIUTMYECKUX PEIIETOK
anmasa, rpaduTa, MOJIEKYJIbI
dyiepeHa.

AncopOrus pacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM.
[IporuBoras.

Buneomarepuansl: cuinrkaTHas
POMBIIIIEHHOCTb.

Mopenu MOJIEKyJT OpraHUYECKUX
BEIIIECTB.

JlabopaTopHbie U MpaKTHYECKHE
padoThI

JlabopamopHhuwiti onvim:
KauectBennas peakiusi Ha KapOOHaT-
HOH.

Ipaxmuueckue pabomol:

Ne 4. Tlony4yeHue yrieKucsaoro rasa.

PacTBOPUMOCTH KHUCIIOT,
OCHOBaHHUM M COJIeH B BOJIE,
BJIEKTPOXUMHUYECKUN Psifi
HaIpsHKCHUN METaJIjIoB).

o Hcnonp3oBate npu
BBITIOJTHEHUY YUEOHBIX 3aIaHUI
Y B pPOILIECCe
HCCJIEIOBATEILCKON
JEeSITeIIbHOCTH HAy4YHO-
MOMYJISIPHYIO JIMTEPATYPY
XAMHUYECKOTO COJICPKaHMUS,
CIIPaBOYHBIE MaTEpUAIIbI,
pecypcel UHaTEpHETa
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KauectBenHnas peakiusi Ha KapOoHaT-
VOH.

Ne 5. Pemenue skcniepuMEHTaIbHBIX
3aaa4 o teMe «Hemeramiby.
Buviuucnenusn

— [0 YPaBHEHUAM XUMHYECKHUX
pEaKLNi, ECIIU OUH U3 PEAr€HTOB
JlaH B BUJIE BOJHOT'O pacTBOpa C
W3BECTHOUM MacCOBOH J0JIeH

Pa3znea 3. Mertayuibl U ux coenuuenus (20 u)

Tema 7. O01mue cBolcTBA

METaJIJIOB
(49)

OO611ast xapaKTepUCTUKAa XUMUYECKUX
3JIEMEHTOB — METAJUIOB Ha
OCHOBAHUHU HX TMOJIOKECHUS B
[lepnoanueckon cucreme
XUMUYECKUX IJIEMEHTOB

. . MenaeneeBa u CTpOCHHUS
aTOMOB.

CtpoeHue MeTasioB.
Meramueckas CBsI3b U
MeTaJlTHYecKask KpucTaTndecKas
peméTka. INEKTPOXUMUYECKUI P
HanpspKeHU MetaiuioB. Ousznueckue
Y XUMHUYECKUE CBOWCTBA METAJIJIOB.
O61ue cnocoObl MOTy4EeHUS
METAILJIOB.

IToHATHE O KOPPO3UH METAILIOB U
OCHOBHBIE CITOCOOBI 3aIIUTHI OT

PaCKpBIBaTB CMBICJI

HN3y4aCMbIX MMOHSATUHN U
IMPUMCHATD OTH IIOHATHA IIPpU

OINMMCAHUM CBOMCTB BCIICCTB U UX

IIPEBPAILCHUN.

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB DJIEMEHTOB-METAJIIOB U

OOBICHATH 00IIIHE

VX COCIMHEHUHN C YUYETOM
CTPOEHHUS UX ATOMOB.

Xapaktepu3oBaTb

CTpPOEHHE METaJUIOB, 001IKe
duznIecKre 1 XUMUIECKHE
CBOMCTBA METAJIJIOB.

XapakTepu3oBaTh 00IIHe
CHOCOOBI MOJTYYEHHS] METAJIIOB.

POIII
https://resh.edu.ru,
https://videouroki.net

3JIEKTPOHHOE
MPUIIOKEHHUE K
y4eOHHUKY,
BUPTYaJIbHbBIE
nabopaTtopuu,
MearaTeKa
IIpocsenienus, ypok
1 C LHudposas
nabopaTopus
RELEON
Muxkpockon

1 pOBOH, JIyTIHI,
nabopaTopHOe
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koppo3uu. CruiaBsl (CTallb, YyTYH,
JIOPATIOMUHUN, OPOH3a), UX
pUMEHEHUE B OBITY U
IIPOMBIIIIEHHOCTH.
JemoHCcTpanumn

O3HakomiieHHe ¢ 00pa3lamMu
METaJUIOB U CILJIaBOB, UX
(bU3UYECKUMU CBOMCTBaMHU.
Mojienn KpUCTAIUTMYECKUX PEIIETOK
METaJIOB.

Buneomarepuansl: Koppo3ust
METaJIOB.

JlaGopaTopHble U NPaAKTHYECKHE
padoThI

Jlabopamopnvie onvimul:
O3HakomiieHHE ¢ 00pa3IiamMu CIUIaBOB
METaJIOB.

3aBUCUMOCThH CKOPOCTH PeaKluu
MeTajula C KUCJIOTOU OT IMPUPOIbI
MeTaia.

Buvtuucnenusn

— M0 YPaBHEHUSIM XUMHUECKUX
peaKIMii, €CIIM OJIMH U3 PEareHTOB
COJIEPKUT NPUMECH

o CrnemoBath ipaBUiIaM
Oe3oracHoi paboThHI B
nabopaTopuu pu
UCITIOJIb30BAHUN XHMHIECKOM
MIOCY/IbI U 000PYTIOBAHMSI.

L4 HpOH?;BOI[I/ITB BBIYMCIICHUA
10 XUMHWYCCKHUM YPaBHCHHAM.
L Hcnonb3oBarh IIpu

BBITIOJIHEHUU YUYE€OHBIX 3a/IaHUM
TEKCThl yueOHUKa, CIIPABOYHbBIC
Mmatepuansl (Ilepuoauueckyro
CHUCTEMY XMMHUYECKHUX AJIIEMEHTOB
J1. 1. Menneneesa, Tabauiy
pPacTBOPUMOCTH KHUCJTIOT,
OCHOBaHMI U COJIEH B BOJIE,
AIEKTPOXUMUYECKUH Psif
HaIpsKEHU METaJIoB).

o Hcnons3oBate npu
BBITIOJIHEHUY YU9E€OHBIX 3a1aHUM
U B IIpoLecce
HUCCIIe0BAaTEIILCKON
NEeATeIbHOCTU HaYy4YHO-
NONYJIIPHYIO JINTEPATYPY
XUMHUYECKOTO COJIepKaHMUS,
CIIpaBOYHBIE MaTEpHUAIbI,
pecypcbl MuTepHeTa

obopy10BaHUE,
TOTOBBIC
MUKPOTIpENapaThl
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Tema 8. Ba:kHeitinue

METAJJIbI M UX COeTUHEHUSI
(16 9)

Illenounsie meTamisl. [1omoxenue B
[lepnoanueckon cucreme
XUMHYECKHUX DJIEMECHTOB

. . MenneneeBa, cTpoeHHUE
atoMoB. HaxoxaeHue B mpupoze.
duznyeckrue 1 XMMUUYECKHE CBOMCTBA
(Ha mpuMepe HaTpHs U KaJusl).
OKCubl U TUIPOKCUJIBI HATPUS U
kanus. [[puMeHeHre mem0YHbIX
METAJIOB M UX COCOUHEHUM.
[[lenouyno3eMebHbIE METaJLIbl
MAarHui ¥ KaJabLUH, CTPOCHHUE
atoMoB. IlonoxxeHue B
[Tepnoanyeckoit cucreme
XUMHUYECKHUX DJIEMEHTOB

. 1. Menpeneena.

Haxoxnenue B mpupoje.
duznyeckre U XUMHYCSCKHUE
cBoMcTBaA. BaxkHenmue coefuHeHU
KaJIbIUS (OKCHI, TUAPOKCH, COJIN).
JKECTKOCTh BOABI U CLIOCOOEI €6
yCTpaHeHUs. AJTIOMUHUIM.
[Tonmoxenue B Ilepuoguueckon
CHCTEME XMMHUYECKHUX DJIICMEHTOB

1. 1. MenneneeBa, CTpOEHHE aTOMA.
Haxoxnenue B npupoze.
dusznyeckrue U XUMHUYECKHUE

° OO0BICHATH 001IHE
3aKOHOMEPHOCTH B U3MECHECHUH
CBOMCTB 3JICMEHTOB-METAJIJIOB B
rpyInax U uxX COeAUHEHUN C
y4E€TOM CTPOCHUSA UX aTOMOB.

o XapaxkTepu3oBaTh
bU3UYECKUEe U XUMUYCCKHE
CBOMCTBA MPOCTHIX BEIIESCTB
METAJVIOB M UX COCAUHECHUI
(OKCHIOB, TUAPOKCHUJIOB, COJICH),
CITOCOOBI UX TOJTYYEHUS,
MPYMEHEHHE U 3HAYCHUE B
MIPUPO/JIC U KU3HU YEJIOBEKA.

° Pacno3naBaTh ¢ mOMOIIIBIO
KAue€CTBEHHBIX PEAKIIUN HOHBI
METaJIOB (MarHusl, aITIOMUHUS,
IIUHKA, JKeJe3a, MEIu).

° [Lmanuposars u
OCYILIECTBIISITh HA MPAKTUKE
XUMHYECKUE IKCIIEPUMEHTHI,
MIPOBOJIUTHL HAOIIOJIEHUS, JIeTIaTh
BBIBO/IBI 110 pe3yJibTaTam
AKCIIEPUMEHTA.

o Crnenosars npaBuiaamM
0e3omacHO paboThHI B
naboparopuu mpu

POIII
https://resh.edu.ru,
https://videouroki.net

AJNEKTPOHHOE
MPUIOKEHHUE K
y4eOHHUKY,
BHUPTYyaJIbHBIE
nabopatopuu,
MeanaTeKa
IIpocsemienus, ypok
1 C LHudposas
nabopaTopus
RELEON
Muxkpockon
1upoBoOi, TyTbI,
nabopaTopHoe
o0opy1oBaHME,
TOTOBBIE
MHUKpOTIpenapaThl
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cBolicTBa. AM(oTepHbIe CBOMCTBA
oKcua u ruapokcuaa. JXKemneso.
[Tonoxenue B [lepuonnueckon
CUCTEME XUMHUYECKHUX AJIIEMEHTOB

1. 1. MenneneeBa, CTpOEHHE aTOMA.

Haxoxnenue B npupoe.
duznyeckre U XUMUICCKUC
cBoiicTBa. OKCHIIBI, THIPOKCHUIBI U
conu xene3a(ll) u sxeneza(I1l).

JlemoHcTpanun

BzanmopericTBre HaTpus C BOJOU.
OkpalrBaHue MIaMeHU HOHAMU
HaTpus U Kanus. OkpaiinBaHue
MJIaMEHU HOHAMM KaJIbLIUSL.
B3aumozencTBre OKCHIa KaJlbLUs C
BOJIOM. Buneomarepuansl: ropeHue
KeJe3a B KUCIOPOAE U XJIOpE.

JlabopaTopHbie U MpaKTHYECKHE
padoThI

JlabopamopHvie onvimoi:
O3zHakomiieHHe ¢ 00pasiamMu
QTFOMHUHMSI M €70 CIUIaBOB.
AmpoTepHbIe CBONCTBA THIPOKCHIA
amomunausi. KauectBeHHbIE peakinu
Ha MOHBI JKene3a.

UCIOJIb30BAHUU XUMHUYECKOM
MOCY/Ibl U 000PYI0BAHMUS.

o IIpou3BOAUTE BBIUKCIEHUS
10 XUMHUYECKUM yPaBHEHUSIM.
o BricTpanBath

pa3BEPHYTHIC MUCHMEHHBIC U
YCTHBIE OTBETHI C OMOPOl Ha
uHdOpMaIUIO U3 YUeOHHUKA U
CIIPABOYHBIX MaTEPHUAJIOB,
rPaMOTHO HCMOJIb30BATh
V3yUYECHHBIN MTOHSITUNHBINA
amnrmnapar Kypca XuMHH.

° Hcnons3oBate npu
BBITIOJTHEHUY YYEOHBIX 3aIaHUI
Y B MPOILIECCe
HCCJIEIOBATEILCKON
NEeATEIbHOCTA HAYYHO-
HNONYJIIPHYIO JINTEPATYPY
XUMHUYECKOTO COIepKaHMUS,
CIIPaBOYHBIE MaTepHUaJbl,
pecypebl MaTEpHETA
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llpaxmuueckue pabomuwi:

Ne 6. J)KécTkoCTb BOABI 1 METOMEI €€
YCTpaHECHUS.

Ne 7. Pemienue skciepuMEHTAIbHBIX
3ajJa4 no TeMe «MeTauibhy.
Buiuucnenusn

— 110 YPaBHEHUSM XUMHYECKUX
PEAKLHNi, €CIIU OJUH U3 PEAr€HTOB
JIaH B U30BITKE U COACPIKUT
MIPUMECH;

— MacCOBOU JIOJIM BBIXOJA IPOIYKTA
peaAKINHU

Paznen 4. Xumus n okpy:kaomas cpeaa (3 u)

Tema 9. BemnecrBa u
Marepu-
aJIbl B JKU3HHU Y€/ 10BCKa

(3w

HoBble MaTepraibl U TEXHOJIOTUH.
BemecrBa n maTepuasl B
MOBCEHEBHOM KU3HU YEJIOBEKA.
XUMUS U 3I0POBBE.

bezomnacHoe rcnoib30BaHNE BEIIECTB
U XUMUYECKUX PeaKIuid B OBITY.
[IpupoaHBIE HCTOYHUKHU
YTJIEBOJIOPOJIOB (YIoJib, IPUPOIHBIN
ra3, He()Tb), IPOTYKTHI UX
nepepabOTKU, UX POJIb B OBITY U
MIPOMBIILIEHHOCTH.

OCHOBBI 3KOJIOTHUECKOM
IPaMOTHOCTH.

° Xapaktepu3oBaTh pOJib
XUMHH B Pa3IMYHbIX chepax

TS TENIbHOCTH JIFOICH, OCHOBHBIC
BEIIIeCTBAa U MaTepUabl,
IPUMEHSEMBIC B )KU3HU
COBPEMEHHOTO YeJIOBEKA.

o OOBACHATH yCIIOBUS
0€301acHOT0 UCTIOIb30BAHUS
BEIIECTB U XMMHUYECKUX PEaKIUi
B OBITY.

o AHaIU3UPOBATH U
KPUTHYECKH OIICHUBATH
MH(POPMALUIO O BIUSHUU
IPOMBIIIIEHHOCTH, CEJIbCKOTO

POIII
https://resh.edu.ru,
https://videouroki.net

ANEKTPOHHOE
MPUIIOKEHUE K
y4eOHHUKY,
BUPTYaJIbHbBIE
nabopaTopuu,
Meauarexa
IIpocsemenus, ypok
1 C lHudposas
nabopaTopus
RELEON
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XVMMHUYECKOE 3arpsi3HEHUE
OKpY>Karolen cpelibl (Ipe1eabHO
JOITyCTUMAasi KOHIICHTPALKs BEIIECTB
— [JK).

Ponp xumnu B pemiennn
AKOJIOTUYECKUX TIPOOIIEM

XO0351MCTBA, TPAHCIIOPTA U JIp. HA
COCTOSIHHE OKPY’KAIOLIECH Cpebl.
o YMeTh 0Ka3bpIBaTh NEPBYIO
NOMOILb [TPH XUMHUYECKHX
0’KOrax M OTPaBJICHUSX.

o [IprHMMaTh yyactue B
o0cyxIeHnu mpooieM
XUMUYECKON U 3KOJIOTHYECKON
HaIIPaBJICHHOCTH, BBICKA3bIBaTh
COOCTBEHHYIO MO3ULIUIO T10
npobJieMe u npejiaraTh
BO3MOXHBIE ITYTH €€ pEeIIEHUSI.

Mukpockon

UG pOBOMH, JTyTIHI,
nabopaTopHOe
obopy10BaHME,
TOTOBBIE
MHUKpOIIperapaThl
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