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HHOACHUTEJBHASA 3AIIMCKA

Pabouass mporpamma no xumuu ajis oOydaromuxcst 8-9 KiaccoB cocTaBiieHa Ha
ocHOBe TpeboBaHMii K pe3yIbTaTaM OCBOEHMSI OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl
OCHOBHOT0 0011IeTO 00pa3oBaHus, NMPeACTaBICHHbIX B DeiepalibHOM rocyAapCTBEHHOM
oOpa3oBaTebHOM  CTaHAApTe€ OCHOBHOIO  00mero oOpa3oBaHMs, C  y4€TOM
pacnpeieIEHHBIX 0 KjaccaM IPOBEPSIEMBIX TPEOOBAHMN K pe3ylbTaTaM OCBOECHMS
OCHOBHOM 00pa30BaTeIbHOW MpOrpaMMbl OCHOBHOTO 0OLIEro o00pa3oBaHus U
AIIEMEHTOB COJEP)KaHUSA, TPEACTABICHHBIX B YHHBEpCaJbHOM Koaudukatope 1o
XHUMHH, a TaKke Ha OCHOBe [IpuMepHON mporpamMmbl BOCIIUTAHUS 0OYYArOIIMXCS MPH
MOJIy4YeHUM OCHOBHOI'O 0011ero oOpazoBaHus U ¢ yuéroM KoHuenuuu npenopaBaHus
yuebHOro mpeamera «XUMHs» B 00pa3oBaTelbHBIX OpraHusanusax Poccuiickoi
®denepanyu, peaqu3yonMX OCHOBHBIE 00IIe00pa3oBaTelbHbIE MPOrpaMMbl  (YTB.
Pemennem Konnernn Munnpocsenienust Poccun, nmpotokoit ot 03.12.2019 N I1K-4BH).

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEAMETA «XUMMUSD»

Bxnan yuebHoro mpenMera «XUMHsD» B JOCTUKEHHE LIE€JIEH OCHOBHOIO OOIIEro
oOpa3oBaHMsl OOYCIIOBJIEH BO MHOI'OM 3HAQUYE€HHEM XHUMHYECKONW HAyKd B IMO3HAHUU
3aKOHOB MPHUPOJBI, B Pa3BUTUH MPOU3BOAUTEIbHBIX CHJI OOIECTBA U CO3JAaHUU HOBOU
0a3pl MaTEpPUATILHON KYJIbTYPBHI.

XVMHSI KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK PaCIpOCTpaHUiIa CBOE BIUSHUE
Ha Bce 00JacTH YEJOBEUECKOI'0 CYIIECTBOBAHUS, 3a/ajla HOBOE BUICHHE MHUpa, cTaja
HEOTHEMJIEMBbIM KOMIIOHEHTOM MHPOBOW KYJBTYpbl, HEOOXOJUMBIM YCIOBHEM >KU3HU
oOIIeCTBa: 3HAHUE XUMHUU CIYKUT OCHOBOM Mg (POPMUPOBAHUS MHUPOBO33PEHHS
YeJI0BEKa, €ro MpeACTaBICHUI 0 MaTEPHAIbBHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT
dbopMHupyeMble XUMHUEW TMPEACTABICHHUS O B3aUMOIPEBPALICHUSX OJHEPruu U 00
ABOJIIOLIMM BEIIECTB B MPHUPOJIC; COBPEMEHHAs XHMHSl HaIlpaBlieHA Ha peLIeHUe

r1o0anpHBIX  MPOOJEM  yCTOWYMBOTO  PAa3BUTHUS  UYEJIOBEUECTBA —  CHIPHEBOM,
HSHEPreTUYeCKOM,  NHUIIEBOM M DKOJOTMYecKoM  Oe3omacHoCTH,  MpoOJemM
3/IpaBOOXpPaHEHUSI.

B ycnoBusix Bo3pacTaromiero 3Ha4eHus XMMHM B KU3HU OOIIECTBA CYLIECTBEHHO
MOBBICUJIACH POJIb XUMUYECKOro 0Opa3zoBaHus. B 1muiane couumanu3anuy OHO SIBIISIETCS
OJTHUM U3 YCJIOBUA (QOPMHUPOBAHUS HWHTEIJIEKTa JMYHOCTH M TapMOHUYHOIO €€
pa3BUTHA.

CoBpeMEHHOMY 4YeJIOBEKY XMMUYECKHE 3HaHHUsI HEOOXOIUMBI Ul MPUOOpETEHUS
OOILIEKYIbTYPHOTO YpPOBHS, TIO3BOJISIIOIIETO YBEPEHHO TPYIUTHCS B COILUYME H
OTBETCTBEHHO YYacTBOBAaTb B MHOI0OOpa3HOM KHM3HU OOIEeCTBa, IJIi OCO3HAHUS
BAKHOCTH PA3yMHOI'O0 OTHOLIEHHS K CBOEMY 3JI0POBBIO M 3J0POBBIO APYTUX, K
OKPYKAIOIIEW TNPUPOJHOM Cpene, Il TPaMOTHOTO IOBEICHUS MPH HCIOJb30BAHUU
Pa3JIMYHBIX MAaTEPUAJIOB U XUMUYECKUX BEUIECTB B OBCEIHEBHOM JKU3HU.

XuMHuecKoe 00pa3oBaHKe B OCHOBHOM MIKOJIE SIBJSIETCS 0a30BBIM MO OTHOIICHHUIO
K CHCTeMe OO0IIero XUMHUecKoro oopazoBaHus. [103TOMy Ha COOTBETCTBYIOLEM €My
YpPOBHE OHO pealn3yeT MNpHUCYyIIHe OOIIeMYy XHMHUYECKOMY OOpa30BaHHIO KIIIOUEBbHIE
LIEHHOCTHU, KOTOPBIE OTPAXKAIOT TOCYIaPCTBEHHbIE, OOIIECTBEHHBIE U UHINBUYaJbHBIC
NOTPEOHOCTH. OTUM  OMNpeJensercs CYyIHOCTh oOmieil crpareruu OoO0y4YeHUs,
BOCIUTAHUS U PA3BUTHUS O0YUAIOUINXCA CPEICTBAMU YUEOHOTO IIpeaMeTa « XUMHUS».



N3yuenne mnpenmera: 1) cmocoOCTByeT peanu3amvyi BO3MOXKHOCTEH s
caMOpa3BUTUA U (POPMUPOBAHUS KYJIbTYpbl JUYHOCTU, €€ 00meld U (PYyHKIIMOHATBLHOM
IPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (OpMUPOBAHHE MBIIUICHUS W TBOPYECKUX
CIIOCOOHOCTEM MOJIPOCTKOB, HABBIKOB MX CAMOCTOSITEIbHOW y4eOHOH JesITeNbHOCTH,
AKCIIEPUMEHTAJBHBIX U MCCIENOBATEIbCKUX  yYMEHUH, HEOOXOIUMBIX  Kak
B MTOBCEJHEBHOM JKU3HU, TaK U B MPO(PECCHOHATBLHON NeATeNbHOCTH; 3) 3HAKOMHUT CO
cnenu@UKol Hay4HOTO MBIIIUICHUS], 3aKJIaJblBA€T OCHOBBI IEJIOCTHOTO B3TJIsAJa Ha
€IMHCTBO TPUPOABI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TaroM B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHONH T'PaMOTHOCTH MOAPOCTKOB; 4) cMoCOOCTBYeT (POPMHUPOBAHUIO
LIECHHOCTHOTO OTHOILICHUS K €CTECTBEHHO-HAY4YHBIM 3HAHUSAM, K NPUPOJE, K YEIIOBEKY,
BHOCHT CBOM BKJIa/I B 9KOJIOTHUYECKOE 00pa30BaHNE MIKOJIbHUKOB.

Hazpannble HampaBieHuss B OOY4YeHHH XUMHUHU OOECIEUMBAIOTCS crienu(UKon
CONEp)KAaHMUS MNPEIMETa, KOTOPBIM SABISETCA IEJAarOTMYECKH  aJdanTUPOBAHHBIM
oTpakeHueM 0a30BOI HAYKM XUMHH Ha ONIPEICTIEHHOM 3Tare €€ pa3BUTHSI.

Kypc Xumu# OCHOBHOH IIKOJIbI OPUEHTHUPOBAH HAa OCBOCHHE OOYy4YarONIUMUCS
OCHOB HEOPraHMYECKOW XUMHUU W HEKOTOPHIX TOHSITHH M CBeJACHUN 00 OTAENbHBIX
00BEKTaX OPraHUYECKON XUMHUH.

Crpykrypa coaepkaHusi IpeaMera c(opmMupoBaHa Ha OCHOBE CHCTEMHOTO
noaxona K ero usydeHuro. CopepikaHue CKIIAQIBIBACTCS M3 CHUCTEMBI IOHATHH O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMbI IOHATUN O XUMHUYECKOU peakiuu. O6e
ATU CHCTEMBI CTPYKTYPHO OPTaHU30BAHBI 110 MPHUHIUIY OCJIEI0BATEIBHOTO Pa3BUTHUS
3HAHUKA HAa OCHOBE TEOPETHUYECKUX IPEACTABICHUM pPAa3HOIO YPOBHA: AaTOMHO-
MOJIEKYJIIPHOTO YYE€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMSA, ypoBH:A Ilepnognyeckoro
3akoHa /I. 1. MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XMMHH, YYEHUS O CTPOCHUHU aTOMa U
XUMUYECKOUN CBSI3M, MPEACTaBICHUNM 00 AJIEKTPOJUTHUUECKON IUCCOLMAIIUU BEIIECTB B
pacTtBopax. TeopeTHYeCcKHe 3HAHUS pPACCMATPUBAIOTCA HA OCHOBE OJMIIMPUYECKU
MOJIYYCHHBIX M OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEAOBATEILHO OT OJHOTO
YPOBHSI K JIPYroMy, BBIMOJHSSA (YHKIHUUA OOBSCHEHUS W MPOTHO3MPOBAHUS CBOMCTB,
CTPOEHHUSI U BO3MOYKHOCTEM MPAKTUYECKOTO NPUMEHEHHS WU IMOJYYEHHUsS] HU3YydaeMbIX
BEILIECTB.

Takass opraHuzauus coAep)KaHUS Kypca CHOCOOCTBYET MpEACTABIICHUIO
XMMHUYECKOM COCTAaBIISIIOLIENM HAay4yHOM KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOU
npuposl. Tem caMbiM 0OecTieurBaeTCsl BO3SMOKHOCTh (POPMUPOBAHUS Y 00YUAIOIIUXCS
LIEHHOCTHOTO OTHOILLIEHMSI K HAYYHOMY 3HAHHUIO M METOJAM NO3HAHMS B HayKe. BaxkHO
TaKKe€ 3aMETUTh, YTO OCBOEHUE COJEpPKAaHMS Kypca IMPOUCXOJHUT C IPHUBICYEHHUEM
3HAHUU U3 paHEE U3YUYEHHBIX KypcOB: «OKpyKaromuii Mup», «bHosorus. 5—7 Kiacce»
u «Pusnka. 7 xiaccy.

HEJU N3YUEHUSA YYEBHOTI'O ITPEJIMETA «XUMMUS»

K nHampaBieHMIO  NEPBOCTENEHHOM  3HAYMMOCTM  IpU  pealld3aluu
oOpa3zoBarenbHbIX  (QYHKIMA  mpeaMera  «XUMHUS»  TPAAUIIMOHHO  OTHOCST
dbopMHUpOBaHUE 3HAHUM OCHOB XHMHYECKOW HAyKH Kak 00JIacTU COBPEMEHHOTO
€CTECTBO3HAHMS, IIPAKTUYECKOM [JEATEIbBHOCTH 4YEJIOBEKAa M Kak OJHOIO U3
KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajada MpeaMeTa COCTOUT B (POPMUPOBAHUU
CUCTEMBl XHMHUYCCKHUX 3HAaHUH — BaKHEHIMMX (HAaKTOB, IOHATHH, 3aKOHOB U
TEOPETUUECKHUX MOJOKEHUH, JOCTYIHBIX 0000IEHNIT MUPOBO33PEHYECKOTO XapaKTepa,



A3bIKA HayKH, 3HAHUN O HAyYHBIX METO/IAX W3YUYEHUS BEIIECTB U XUMUYECKUX PEAKLIUM,
a TaKke B (POPMUPOBAHUM U PA3BUTUU YMEHUN U CIIOCOOOB IEATEIBHOCTH, CBSI3aHHBIX C
IUIAaHUPOBAHUEM, HAONIOJICHUEM U TPOBEIECHUEM XUMHUYECKOIO SKCIIEPUMEHTA,
coOnroiecHueM TpaBUl 0O€30IacHOro OOpalleHHsT C BEIIECTBAMU B IIOBCEIHEBHOU
KU3HH.

Hapsngy ¢ »TumM nenum HM3ydeHus MNOpeaMera B IIporpaMMme  YTOYHEHBI U
CKOPPEKTUPOBAaHbI C YYETOM HOBBIX IPHOPUTETOB B CHUCTEME OCHOBHOIO OOIIEro
oOpazoBanus. CerogHsi B 00pa3oBaHUM 0COOO 3HAYUMOM MPU3HAETCSA HANPABIECHHOCTD
oOyueHHusl Ha pa3BUTHE M CAMOPA3BUTHE JIMYHOCTH, POPMHUpPOBaHUE €€ MHTEIICKTa U
oOmelt KymbTypbl. OOydeHHWE YMEHHIO YYUTHCS W TPOAOHKATh CBOE 0oOpa3oBaHUE
CaMOCTOSITENIbHO CTAHOBUTCS OJHON M3 BXXHEHIINX (PYHKIMNA yUeOHBIX MPEIMETOB.

B cBa3u ¢ 3TMM IpU HM3ydEeHMM IIpEAMETa B OCHOBHOW IIKOJIE JOMHUHHUPYIOLIEE
3HaYeHHUe MPUOOPENN TaKUE 1, KaK:

. (opMupOBaHNE UHTEIUIEKTYaIbHO PA3BUTOM IMYHOCTH, FTOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO PELLIECHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

. HaMpaBJIE€HHOCTh O0yYEHHUsI HA CUCTEMAaTUYECKOE IPUOOILIEHUE YUaIlluXCs K
CaMOCTOATEJIBHOM NI03HABATEIbHOM IEATEIbHOCTH, HAYYHbIM METOJaM ITO3HAHNU,
(GOopMUPYIOLIUM MOTHBALIMIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUH;

. o0ecrnieueHre yCcaoBHii, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUAIOIIUMHUCS
OIbITa PAa3HOOOPA3HON AESITENBHOCTH, TO3HAHUS U CAMOTIO3HAHUS, KITFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHHE IS
Pa3IUYHBIX BUJOB IE€ATEIbHOCTH;

. dbopmMupoBaHrUEe YMEHHUIN OOBACHITH U OIICHUBATh SIBIICHUS OKPY>KAIOIIETO
MHpa HA OCHOBAHWHU 3HAHUH U ONBITA, TOJYYEHHBIX MTPU U3YYEHUH XUMUU;
. dbopmupoBaHue y 00y4aromuxcsi T'yMaHUCTUYECKUX OTHOIICHUH,

MOHUMAaHUS [IEHHOCTH XUMUYECKUX 3HAHUM JIJIs1 BBIPAOOTKU SKOJIOTUYECKU
1eJ1eCO00Pa3HOro MOBEACHUS B OBITY U TPYJOBOU AESITEILHOCTH B LEISIX COXPAHEHUS
CBOETO 3/I0POBbS U OKPYIKAIOLIEH TPUPOAHOMN CPEBI;
. pPa3BUTHE MOTUBAIMH K OOYYEHHIO, CIOCOOHOCTEHM K CAMOKOHTPOJIIO U
CaMOBOCITUTaHMIO HA OCHOBE YCBOEHHUS 00IIEUEIOBEUECKUX IEHHOCTEN, TOTOBHOCTH
K OCO3HAHHOMY BBIOOpPY NPO(UIIS U HAMIPaBICHHOCTH JAIbHEHIIIET0 O0ydeHHUS.
MECTO YYEBHOT O ITPEJIMETA «XUMHUS» B YYEBHOM IIJIAHE
B cucreme obmiero oOpazoBaHusi «XUMHs» HpHU3HAHA 00S3aTE€NbHBIM YYEOHBIM
MPeMETOM, KOTOPBIM BXOAUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HAy4YHBIC
MPEAMETBD».
Y4eOHbIM TIaHOM Ha €€ u3yueHue oTBeAeHO 136 yyeOHBIX YacoB — MO 2 4. B
HEJIero B 8 U 9 Kilaccax COOTBETCTBEHHO.
COAEPXAHUE YYEBHOI'O ITPE/IMETA

8 KJIACC

ITepBoHaYa/IbHbIE XUMHUYECKHE IOHATHS

[IpenmeT xumun. Posb XuMuu B KM3HH 4YelioBeKa. Tena u BemiecTBa. GU3nUeCcKue
CBOMCTBa BeIIECTB. ArperatHoe coctosinue BemiecTB. [[oHsATHE 0 MeTOAaX MO3HAHUS B




XUMHHM. XUMHUS B cucteMe Hayk. Yuctele BemiectBa u cMmecu. CrocoObl paseneHus
CMeECEH.

ATOMBI 1 MOJEKYJIbl. XUMHUECKHE AJIEMEHTHI. CUMBOJIBI XUMAYECKUX 3JIEMEHTOB.
IIpocTeie U Ccll0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
NOCTOSTHCTBA cocTaBa BemecTB. OTHocuTenpHass aTtomHas wmacca. OTHOCUTENbHas
MOJIEKYJISIpHAsi Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COCIUHECHHH.

Pu3znyecKre U XUMUYECKHE SIBICHUS. XUMUYECKasl peaklus U e€ npru3Haku. 3aKOH
COXPAaHEHHUsI MacChl BEIIECTB. XUMHUYECKUE ypaBHeHHs. Kimaccudukanus XuMUIECKIX
peakiuii (CoeAMHEHUs, Pa3JIOKEHUS, 3aMEILICHHs, OOMEHA).

XUMHYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCYAOW, C MpaBUIAMH
paboTel B jabopaTopuu W mpuéMamMu oOpaIeHus: ¢ JadbopaTOpHBIM 00OpPYIOBaHUEM;
M3Y4YCHHE W OINHCaHUE (PU3NYECKUX CBOMCTB OOpPA3IOB HEOPTaHHMYECKHUX BEIIECTB;
HaOmoaeHne Quinueckux (TUIaBIC€HHE BOCKa, TasHHUE JIbJla, pacTUpaHUE caxapa B
CTYNKE, KATIEHUE U KOHJICHCAIUs BOJbl) U XUMUYECKUX (TOPEHHE CBEUH, MPOKAIIMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KHUCIOTOW) SIBJICHHUH, HAONIOACHUE U
ONMKCAHUE TMPU3HAKOB TMPOTEKAHUS XHUMHYECKUX peakiuil (pasoKeHue caxapa,
B3aUMOJICCTBUE CEPHOM KHCIOTHI C XJIOPUAOM Oapusi, pas3ioXKeHUE THAPOKCHUIA
menu(ll) mpu HarpeBaHuu, B3auMoOjEHCTBHE >kene3a ¢ pactBopoMm cosu Meau(ll));
U3y4YE€HHE CIIOCOOOB pa3lieleHuss cMmeced (C MOMOUIbI0 MarHura, (uiIbTpPOBaHUE,
BBIITApUBAHUE, AUCTUIULIIUSA, XpomaTorpadus), MPOBEICHHE OYKMCTKHA IOBApPEHHOU
COJIM; HAOJIOJIEHUE U ONMCAHUE PE3YNIbTATOB MPOBEJIEHUS OIbITA, WILTIOCTPUPYIOIIETO
3aKOH COXPAHEHMs MacChl; CO3/IaHE MOJIENIEl MOJIEKYJI (IIIAPOCTEPIKHEBBIX ).

BaskHeiinue npeacTaBuTe/ I HEOPraHNYECKHUX BellleCTB

Bo3nyx — cmech ra3zoB. CocrtaB Bo3ayxa. Kucmopom — 3neMeHT U mpocToe
BelecTBo. Haxoxaenue kuciopoja B npupoje, (pusndeckue U XMMUYECKHE CBOMCTBA
(peakuum ropenus). Okxcuawl. Ilpumenenune kuciaopoga. CrmocoObl MOTydeHUS
KHCJIOpOJia B J1a0OpaTOpUu M MPOMBIIUIEHHOCTH. KpyroBopoT KHCIOpoJa B MPUPO/IE.
O30H — ayuoTporHas MoAuGUKAIUS KUCIOpOa.

TernoBo#t 3G (PeKT XUMUIECKON peakIuu, TePMOXUMUYECKHUE YPAaBHEHUS, IK30- U
SHAOTEPMUYECKHE pEaKMK. TOIUIMBO: YroJib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHUE
MapHUKOBOTO A (exTa, pa3pyIieHue 030HOBOTO CIIOS.

Bonopon — aneMeHT M mpocTtoe BemecTBo. HaxoxkaeHue Bomopona B IPUPOZE,
¢du3nUecKue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOObI nojaydeHus. Kucnorel u
COJIH.

KomnuectBo BemectBa. Monb. MossspHas Macca. 3akoH ABoraipo. MosspHbIi
00BbEM ra3oB. Pacy€Tsl M0 XUMUUYECKUM YPAaBHEHUSIM.

dusnyeckue cBorcTBa BoAbl. Bona kak pactsopureins. Pactsopel. HackiieHHbIe U
HEHACBILLIEHHBIE PACTBOPBL. PaCTBOPUMOCTH BelecTB B Bojae.MaccoBas 10l BEIIECTBA
B pacTBOpe. XUMUYECKHE CBOMCTBA BoAbl. OcHOBaHUS. Posib pacTBOPOB B MPUPOJE U B
AKU3HU yenoBeka. KpyroBopoT BObI B IpUpoOIe. 3arpsisHEHHE MPUPOIHbIX BoA. OxpaHa
Y OYHMCTKA MPUPOIAHBIX BOJI.

Knaccudukanus Heopranmueckux coenunennit. Oxcunpl.  Knaccuduxarus
OKCH/JIOB: coJieoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, am(poTepHbIC) u



HeconieoOpa3yomue. HoMeHknaTtypa OKcHIOB (MeXAyHapoAHass W TpPUBHAJIbHAS).
Pu3nvecKne U XUMHUYECKHUE CBOMCTBA OKCUAOB. [loyueHne okcumos.

OcnoBanus. Knaccudukanus ocHoBaHUM: MIETOYM U HEPACTBOPUMbBIE OCHOBAHMSI.
Homenknatrypa ocHoBaHuil (MeXIyHapoiHass ¥ TpuBuUaibHas). Dusmyeckue u
XMMHUYECKUE CBOMCTBA OCHOBaHUM. [lonyueHrne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenkinatypa KHCIOT (MeXIyHApOAHAs U
TpuBUaibpHas). DuU3Myeckue M XUMUYECKHE CBOMCTBAa KUCIOT. Psijg  akTUBHOCTH
metaioB H. H. bekerosa. [lonyuenune kucior.

Commn. HomenknaTtypa coneil (MexayHapoIHas U TpUBUAIbHas1). PU3NYECKHE U
XMMHUYECKUE CBOUCTBA coiieil. [lomydenue comei.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHUM.

XUMUYECKUN DKCIEPUMEHT: KAYECTBEHHOE ONPENEICHUE CONEPKAHUS KHUCIOPOIa
B BO3/yX€; MOJy4eHHE, COOMpaHue, paclo3HaBaHUE M HU3YUYCHHE CBOMCTB KHCIOPOJA;
HaOJII0ZICHUE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJOM U YCJIOBHS BO3HUKHOBEHUS U
MpeKpanieHus ropeHus (Imoxapa); 03HakKoMJIEHHE ¢ 00pa3laMu OKCUJIOB U OITUCAHUE UX
CBOMCTB; TMOJy4€HUE, COOMpaHHE, pPACIIO3HABAHUE W M3YyUYECHUE CBOMCTB BOJOpOAA
(ropenue); B3aumozeicTere Bojopoaa ¢ okcuiom mMeau(Il) (Bo3MoxkHO HCTIoNb30BaHKE
BUJIEOMATEpHANIOB);  HaONIOJIeHHe Oo0pa3loB  BEIIECTB  KOJUYECTBOM | MOIIb;
UCCIIEIOBaHHE OCOOEHHOCTEW pPAaCTBOPEHHUS BEILECTB C PA3IMYHON PacTBOPHUMOCTHIO;
[IPUTOTOBJICHUE PACTBOPOB C OIPENCIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEIIIECTBA; B3aMMOJICHCTBUE BOABI C MeTallaMU (HATpUEeM U KaJbliKeM) (BO3MOXKHO
HCIIOJIb30BAaHUE BHUJAECOMATEPUAIIOB); ONPEIEICHUE PACTBOPOB KHUCJIOT M WIEIOYEH C
MOMOILBI0  MHJIMKATOpPOB; MCCIEIOBaHHE OOpa3llOB HEOPraHWYECKHX BELIECTB
pa3IMYHBIX KJIACCOB; HAOMIOAECHUE HM3MEHEHUS OKPACKM HHAMKATOPOB B PacTBOPAX
KHUCJIOT U IeNIoYell; n3yuenue B3aumojaeiicteus okcunaa meau(Il) ¢ pactBopom cepHoii
KHUCJIOTBI, KACIIOT C METAJIAMH, PEAKIIUN HEUTPANIU3ALNY; TOJy4EeHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOTO MeTajla JIPYyrMM M3 pacTBOpa COJIM; PELICHUE
JKCIIEPUMEHTAJIBHBIX 3a1ad 1o TeMe «BaXHeWlue KiIacChl HEOPraHMYeCKHUX
COCIUHEHUI».

Iepnoaunyeckuit 3axoH u Ilepuoanuyeckass cucremMa XMMHUHYECKHX IJI€MEHTOB
. A. MenneneeBa. CtpoeHue aroMoB. XuMHUYecKasi CBsI3b. OQKHCJIUTEIBLHO-
BOCCTAHOBUTEJbHbIE PeaKIUU

[TepBbie MOMBITKH KJIACCU(UKAIIUU XUMUYECKUX AieMeHTOB. [loHaTHe 0 rpymmax
CXOJOHBIX JJIEMEHTOB (IUEJIOYHbIE M IIEJTOYHO3EMENIbHbIE METalIbl, TaJOreHbI,
WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yoT aMm(GOTEPHBIE OKCUIBI U TUIPOKCUIBI.

Ilepuonnyeckuit 3akoH. Ilepuomuueckas cucremMa XUMHUYECKUX DJIEMEHTOB
. . MenneneeBa. Koporkonepuoanas u amuHHonepuogHas Gopmel [leprnonnyueckoi
cucreMbl xumuueckux odnemMeHtoB JI. WM. Menneneesa. llepuonbsl W rpynisl
@U3NYECKHUN CMBICII TOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DIEMEHTA.

Crpoenue aromoB. CocTtaB atoMHbIX siep. M3orombl. Dnektponbl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YeK aTOMOB MEPBBIX 20 XUMHUYECKUX AMeMeHTOB [lepuonnueckoi
cucrembl J[. 1. MenneneeBa. XapakTepUCTHKa XUMHUUYECKOrO »JJIEMEHTa IO €ro
nonoxenuto B [lepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEpPHOCTH H3MEHEHHMS paguyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METANIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB MO rpymnnaM M mepuoiaM. 3HayeHUe



[Tepuonuueckoro 3axkoHa u llepmoanveckod CHUCTEMBI XMMHUYECKUX JJIEMEHTOB IS
pa3BUTHsA HayKu U TIpakTuku. 1. 1. MeHnneneeB — yd€HbIN U TpaXKIaHUH.

Xumuueckass  cBsizb. KoBasieHTHas  (MoJisipHass ¥ HEMOJSIpHAsi)  CBSI3b.
DIIEKTPOOTPULIATEBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucneHusa. OKHUCIHUTEIbHO-BOCCTAHOBUTEINbHBIE peakuuu. lIpoueccsl
OKHCIICHHS] U1 BOCCTAHOBJICHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

XVWMHMUYECKUI OSKCHEPUMEHT: HW3y4YeHUE O0O0pa3loB BEIIECTB METAUIOB U
HEMETAJUIOB; B3aUMOJICHCTBUE T'MAPOKCHAA LIMHKA C PACTBOPAMU KHCIOT U LIEIOYEH;
MIPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOUIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pas3ioKeHus, COSTUHEHHUS ).

MexnpeaMeTHbIe CBA3M

Peasmzannss MeXIpeaMETHBIX CBsS3€M MNpPU  MU3YYEHMHM XUMHM B 8 Kilacce
OCYIIECTBISIETCSl Yepe3 MCIOJB30BaHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH,
TaK U MOHATUM, SBISIFOIIUXCSA CUCTEMHBIMH ISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO IIMKJIA.

OO61re ecTeCTBEHHO-HAYYHbBIC MIOHATUS: HAYYHBIN (haKT, TUTIOTE3a, TEOPHUS, 3aKOH,
aHaiu3, CHUHTE3, KilacCU(UKAIMsS, TEePUOJAUYHOCTh, HAOIIO/IEHUE, JKCIIEPUMEHT,
MOJIETUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®u3nka: Martepusi, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHJ, WU30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, OJJIEKTPUUECKUN 3apsij, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (pU3MuecKkue BEIUYUHBI, €IUHUIIBI U3MEPEHUS,
KOCMOC, TUIaHETHI, 3BE€3/1b1, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE TOPOAbI, MOJE3HbIE
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO M XMMHUYeCKas peaKius

Ilepuonnueckuit 3akoH. llepuomuueckas cucremMa XUMHUYECKHX SJIEMEHTOB
. . Menneneea. CtpoeHue aTroMOB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOICTB
XUMUYECKUX IJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KaIusl, KalbIUs U UX COCIMHEHUI B
COOTBETCTBHUHM C IOJIOKEHHEM 3JIEMEHTOB B Ilepnonnueckoi cucreMe u CTPOCHUEM KX
aTOMOB.

CrpoeHue BenecTBa: BUIbl XUMUYECKON CBSI3U. THUIBI KPUCTATUIMYECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BeIIECTBA OT THUMA KPUCTAUNIMUECKON pEmETKu U BUJA
XUMHYECKOU CBS3H.

Knaccudukanus 1 HoMeHKJIaTypa HEOPraHUYECKUX BEIHIECTB (MEXIyHapoIHas U
TpUBHAJIbHAs). XUMUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM Kjlaccam
HEOPraHUYECKUX COCAUHEHUM, FTeHeTUUeCKas CBsI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XUMU4ecKuX peakidid 1Mo pas3IMuyHbIM MpU3HaKaMm (10 YHCIy U
COCTaBy YYacCTBYIOIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3D (DEKTY, MO0 M3MEHEHHUIO
CTENIEHEH OKHUCJICHHS] XWMHUYECKHX DJJIEMEHTOB, IO OOpaTMMOCTH, MO Y4YacTHIO
KaTajau3aropa). IK30- U SJHAOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUUECKUE YPABHEHUSI.

[TonsitTue o ckopocTH xuMuyeckod peaknuu. [loHsTne 00 00paTUMbBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [[oHATHE O TOMOTEHHBIX U TETEPOTCHHBIX



peakuusax. [lonsatue o xumudyeckom paBHOBecHU. DAKTOPHI, BIUSIOMIME HA CKOPOCTH
XUMHYECKOUN PEAKLINU U MOJ0KEHUE XUMUYECKOTO PABHOBECHSI.

OKHUCANTETBbHO-BOCCTAHOBUTEIBHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakuuu. COCTaBICHUE YPaBHEHUN OKUCIUTENBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUHN C UCTIOJIBb30BAHIUEM METO/Ia AIEKTPOHHOTO OalaHca.

Teopust PNEKTPOIUTHUECKON TUCCOLUMALMH. DJIEKTPOIUTHI U HE- 3JIEKTPOJIUTHI.
Katnonel, anmoHbpl. MexaHuU3M [HCCOLMAIIMM BEMIECTB C Pa3JMYHBIMU BUIAMU
XUMUYECKOH cBsi3u. CTeneHb aucconuanuu. CHIBHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakuuu woHHOro oOMeHa. YCIOBUSI MPOTEKaHUS PEAKIMi HMOHHOTO OOMEHa,
MIOJTHBIE U COKPAIIEHHBIC HOHHBIEC YpaBHEHUS peakiuid. CBOMCTBAa KUCIOT, OCHOBAaHUM U
COJIEM B CBETE MPEACTABICHHUI 00 3JIEKTPOJUTHUECKON auccoruanuu. KauecTBeHHbIE
peakunu Ha UOHBL. [IoHSATHE O THIPOIN3E COJIEH.

XUMHYECKUN SKCIIEPUMEHT: O3HAKOMJIEHME C MOJCISIMA KPUCTAJUTMYECKUX
PEMIETOK HEOPTraHWYECKUX BEIIECTB — METAJIOB U HEMETaUIoB (rpaduTa U anMasa),
CIIOHBIX BEIIECTB (XJIOpHJIa HATpHs); KCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKOM peakiuu OT BO3JACHCTBUA PA3NUYHBIX (HAKTOPOB; HCCIIEOBAHUE
AJIEKTPOIPOBOAHOCTH PACTBOPOB BELIECTB, MPOLIECCa AUCCOLUALNU KUCIIOT, IEJI0UYEN U
coiied  (BO3MOXKHO  HCIIOJB30BaHHWE BHUICOMATEPUAJIOB); IPOBEJICHHUE  OIBITOB,
WUTIOCTPUPYIONIUX TMPU3HAKUA TMPOTEKAHUs pEaklnii MOHHOTO oOMeHa (oOpa3oBaHUE
ocaJika, BBIJIEJICHHE ra3a, oOpa30BaHUE BOJbI); OIMBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  peakiuii  (rOpeHue, peakiuu PasJIoKEHUs,
COCIMHEHHS); PaclO3HABAaHUE HEOPTaHMYECKUX BEIIECTB C MOMOIIBI KauyeCTBEHHBIX
PEAKLHI HA UOHBI;, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a]1a4.

HemeTra/ibl M UX COeIMHEHUS

O6miass  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH  CTPOEHHUSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWMCTBA MPOCTHIX
BEIIIECTB — TAJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMEpE XJIopa (B3aMMOJIEHCTBUE C
MeTaJulaMH, HeMeTaJUlaMu, IejgodaMu). XjopoBojgopon. ComsiHasg  KUCJOTa,
XAMUYECKUE CBOMCTBA, IOJy4YCHUE, MPUMEHEHHE. JIelCTBUE XJ0pa M XJIOPOBOAOPOIA
Ha OpPraHu3M 4YeJioBeKa. BakHelme XJIopuabl U UX HAXO0XKICHHUE B IPUPOJIE.

O6mrass xapaktepuctuka 23yeMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOESHUS
aTOMOB, XapaKTEPHbIE CTEIIEHH OKUCIICHUSI.

Crpoenune u ¢Gu3MUECKHE CBOMCTBA MPOCTHIX BEMIECTB — KHUCIOPOJa U CEpHI.
AnnoTporniHbie  MOJIMQUKAIUK KUCIOPOJa M Cephl. XHUMHUYECKHE CBONCTBA CEpHI.
CepoBosiopoJi, cTpoeHue, (PU3MYECKUEe U XUMHUYECKHUE CBOMCTBA. OKCHIBI CEpbl Kak
MPEJCTABUTENIM KUCIOTHBIX OKCHIOB. CepHas KHUCJIOTa, (PU3NUecKue W XUMHUYECKHE
CBOMCTBA (00IIME KaK MPEACTABUTEISI Kjlacca KUCIOT U cnenuduyeckue). XUMUYECKHUE
peakIuu, Jexaliue B OCHOBE MPOMBIIIJIEHHOTO CIOCc00a MOTYyYeHUs] CEPHOM KUCIIOTHI.
[Tpumenenue. Conm CEepHOUM KHCIOTHI, KayeCTBEHHas peakuus Ha Cyiabdar-uoH.
Haxoxnenune ceppl u €€ coeauHEHWW B TmpuUpoae. XUMHUYECKOE 3arpsi3HCHUE
OKpY’KaIOLIEH CpeJibl COETMHEHUSIMU CEPbI (KUCTOTHBIE 0K/, 3arPSI3HEHHE BO3/1yXa U
BOZIOEMOB), CITOCOOBI €T0 MPEOTBPAIICHHUS.

O6mras xapakrepuctuka 3JeMeHTOB VA-rpytibl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTEePHbIE CTEIIEHH OKUCIICHUSI.



A3OT, pacmpocTpaHeHHe B TMpUpPoAe, (PHU3MUECKHEe M XUMHUYECKHE CBOWMCTBA.
KpyroBopot a3zora B mpupoge. AMMHaK, ero (U3NYECKUE W XUMHUYECKHUE CBOICTBA,
nojydyeHue u npuMeHeHue. Colu aMMOHHUSA, X (PU3NICCKUE M XUMUYCCKUE CBOMCTBA,
npuMeHeHne. KadecTBeHHass peakiuss Ha HMOHBI aMMOHMs. A30THas KucjoTa, e
nojyuyeHue, PU3NIECKue U XUMHUECKHEe CBOWCTBA (00IIMe Kak MpeACTaBUTENs Kiacca
KUCJIOT W crenuduieckue). Mcnonap3oBaHNEe HATPATOB M COJIEH aMMOHHUS B KadyeCTBE
MUHEpATbHBIX  yaoOpeHwWi. XHWMHUYECKOEe 3arps3HCHHE OKPYXKAIOMmIEH  Cpemsl
COETMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIU, 3arpsI3HEHUE BO3/IyXa, IIOYBBI U BOJOEMOB).

®ocdhop, amnorponHsie Moaupuxamuu Qocdopa, PuUMUECKHE B XUMUUYECKHUE
ceoiictBa. Oxcua ¢ocdopa(V) u dochopras kucimora, GU3NUECKHE W XUMHUCCKHUE
cBoiicTBa, momydyeHue. Hcnonp3oBanue @QochatoB B KauyecTBE MHMHEPAIbHBIX
YIOOpECHHIA.

OObmass xapakrepuctuka 3yeMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUSI.

VYrnepon, amIoTponHble  MOAUGUKALMHU, PACIPOCTpAaHEHHE B  IPUPOJIE,
¢u3nueckue u XUMHYECKUE cBOMCTBa. Ancopouus. KpyroBopor yriepona B nmpupoze.
Oxcuapl yriaepoaa, ux (PU3NYECKUE M XUMHUYECKHE CBOWCTBA, JACHCTBUE HA JKUBBIE
OpPraHMU3MBbl, TOIYYEHHE U INPUMEHEHUE. ODKOJOTMYECKHE MPOOJIEMbI, CBS3aHHBIE C
okcuznoM yruepona(lV); rumoreza rio0agbHOrO MOTEIUIEHUS KiIUMaTa; MMapHUKOBBIN
sd¢ekt. YroapHas Kuciaota U €€ coiid, UX (PU3NYECKHMEe M XHMUYECKUE CBOMCTBA,
noiyueHne W npuMmeHeHue. KauecTBeHHas  peakmmsis Ha  KapOOHAT-MOHBHI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH M CEIbCKOM
XO35MCTBE.

[lepBoHayanbHbIE TOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COCIUHEHUSIX
yraepoaa (MeTaH, 3TaH, STUJICH, alleTHJICH, STaHOJ, TINIEPHH, YKCyCHas KucioTta). Ux
COCTaB MW XHMHUECKoe cTpoeHue. [loHSATHE O OHMONOTHMYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, OeNkax, yrieBoJax — U UX pOJIM B )KM3HM 4esloBeka. MaTepuaabHOE €IMHCTBO
OpPraHUYECKUX U HEOPTraHUUECKUX COCAMHEHUH.

Kpemnwnii, ero ¢usndeckue U XMMAYECKHE CBOMCTBA, MOJyYCHHE U MPUMEHEHUE.
Coenunenust kpemHusi B npupoje. Obmue npenacrapienus o6 oxcuae kpemaus(IV) u
KpeMHueBoM kucnore. CuiMkaThl, HUX HCIOJb30BaHHE B OBITY, MEIUIUHE,
IPOMBIIIJICHHOCTH. BakHeilline CTpOUTENbHbIE MaTepHalibl: KepamHKa, CTEKIIO,
IIEMEHT, 0eTOH, kene300eToH. [TpobiemMpl 6€301TaCHOT0 UCTIOIBb30BAaHUS CTPOUTEIBHBIX
MaTEpUajIoB B MOBCEAHEBHOMN KU3HMU.

XUMUYECKUI DKCIEPUMEHT: H3ydeHue oOpa3loB HEOPTaHWYECKUX BEIIECTB,
CBOWMCTB COJISHOM KHCIIOTBI; IPOBEJCHUE KAUECTBEHHBIX PEaKIUi Ha XJIOPHI-UOHBI U
HAONIIO/ICHUE TIPU3HAKOB WX TPOTEKAHMS; OIBITHL, OTpaXawiue (U3NYECKue u
XUMHYECKAE CBOIMCTBA TaJOreHOB U WX COCAMHECHUU (BO3MOXKHO HCIIOJIB30BAHHE
BUJIEOMATEPHUAIIOB);  O3HAKOMJIEHME C  o0Opa3llamMu  XJOpPUAOB  (TajJoreHuoB);
O3HaKOMJIEHHE C 0oOpaslaMu cepbl U €€ COCAMHEHUSIMH (BO3MOXKHO MCIIOJIb30BAHHE
BUJICOMATEpHANIOB); HaOJIOACHHE Ipolecca OOyriIMBaHHUs caxapa IMOJA JeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIJIOTHI, U3yUYEHNE XUMHUYECKUX CBOWCTB pa30aBIIEHHOMN
CEpHOIl KHCIIOThI, IPOBEJCHNE KaUYeCTBEHHON peaklnu Ha Cylb(paT-uOH U HAOII0eHIE
MpU3HaKa e€ MPOTeKaHUs;, 03HAKOMJIEHUE ¢ (PM3MUECKIUMH CBOMCTBaAMU a30Ta, Gocdopa
U UX COEIUHEHUH (BO3MOKHO UCIOJIb30BaHUE BUECOMATEPHATIOB), 00pa3liaMH a30THBIX



u (dochopHBIX yHOOpEeHMI; TONyYeHHE, COOMpaHHWE, PACIIO3HABAHUE W W3YUYCHUE
CBOMCTB aMMUaKa; MpPOBEJACHUE KAUeCTBEHHBIX PEaKIUi Ha MOH aMMOHUs U ¢ocdat-
MOH M WU3YyYEHUE MPU3HAKOB HMX MPOTEKAHUS, B3aUMOAECHCTBHE KOHUEHTPUPOBAHHOW
a30THOM KUCIOTHI ¢ MEJIbIO (BO3MOKHO HMCIOJB30BAHUE BUICOMATEPUATIOB); U3YUCHHE
MojieNiell KpUCTaUIMYECKUX PEmIETOK anMasa, rpaduta, QyisepeHa; 03HaKOMJICHUE C
IpoleccoM  aacopOLMKM  PacTBOPEHHBIX  BEIIECTB AKTUBUPOBAHHBIM  YIIIEM U
YCTPOMCTBOM TMPOTUBOTa3a; IOJIy4YyeHUEe, COOMpaHHE, pPACIO3HABAaHUE M HU3YUYCHUE
CBOMCTB YTIJEKHUCJIOr0 Ta3a; MPOBEJCHUE KAYeCTBEHHBIX pPEaklMii Ha KapOoHAT- U
CUJIMKAT-UOHBI Y U3YYEHUE MPU3HAKOB MX MPOTEKAHUSA, O3HAKOMJIEHHE C MPOAYKIHEN
CUJINKAaTHOW NPOMBINUIEHHOCTH; PEHICHUE JKCIEPUMEHTAIBHBIX 3aJad M0 TEME
«BaxxHenIre HeMeTauIbl U UX COCAUHEHHUS.

MeTaJsibl 1 X COeIMHEHUS

OO6mrast XxapakTeprucTUKa XUMHUYECKUX IJIEMEHTOB — META/UIOB HA OCHOBAHHMH WX
nonoxeHus B [lepuoanyeckoit cucreMe xumudeckux 3iueMeHToB 1. . MenaeneeBa u
cTpoeHus: aTtoMoB. CTpO€HHE METAJUIOB. MeTamnueckas CBS3b M METallIMuecKas
KpUCTAJUIMYECKasi PpEHIETKA. OJIEKTPOXUMUYECKUN pAl  HANOPSKEHUW METaJUIoB.
duznueckre W XUMHUYECKHME CBoWcTBa MeTamwioB. OOmme CcrnocoObl MOJIyYeHUS
MeTauioB. [loHSTHE O KOPPO3WM METAIOB, OCHOBHBIE CIOCOOBI 3aIUTHI HUX OT
koppo3un. CruiaBsl (CTajdb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B OBITY U
MIPOMBIIIEHHOCTH.

[[lenounsle MeTaIBL: MOJOXKEHHE B lleproanyeckol CUCTEME XUMHYECKHX
anemeHToB J[. M. MeHneneeBa; CTpoeHHE HMX aTOMOB; HAXO0XJAEHUE B MPHUPOJE.
du3znyueckre W XUMHYECKHE CBOMCTBa (Ha mpumepe Hatpuss U Kanus). OKCuAbl U
TUAPOKCUIBI HATpUs U Kalus. [I[puMeHeHre MeI0UHbIX METAJIOB U X COCTUHECHMUIA.

[I{erouyHO3€MENBbHBIE METAJIBI MATHUN M KaJIbLIH: MOJ0KEHUE B [lepnoanyeckon
cucteMe xumuueckux dsnemeHtoB [J[. M. MengeneeBa; CTpO€HUE UX AaTOMOB;
HaxoxaeHue B mnpupoae. duznyueckne M XMMHYECKHE CBOWCTBA MarHusi M KajblUs.
Baxneiimue coenuHeHUs Kaimblus (OKCHA, THAPOKCHA, coyr). JKECTKOCTh BOIBI U
CIOCOOBI €€ YCTpaHEeHHUSI.

AmomuHuii: nonoxenue B Ilepuogmyeckoid cUCTEME XUMHUYECKHUX 3JIEMEHTOB
J. 1. MenneneeBa; CcTpoeHUE aroma; HaxoxiaeHue B mpupoge. Dusznueckue u
XUMUYECKHME CBOWCTBA alIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHJA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: mnonoxenue B Ilepuoamyeckoil cUCTEME XHUMHUYECKHUX DJIEMEHTOB
. 1. MenneneeBa; CTpoeHHE aTroMa; HaxXOXIE€HHWE B mnpupoae. Pusndeckue u
XUMUYECKue CBOMCTBa ene3a. Okcubl, rupokcu bl U conu xeneza(ll) u xxeneza(Ill),
HX COCTaB, CBOMCTBA U MOJIYUYCHHUE.

XUMUYECKUM IKCTIEPUMEHT: 03HAaKOMJICHUE ¢ 00pa3llaMy METaJUIOB U CIUIABOB, UX
(bU3MYECKMMU CBOMCTBAMHM; M3Y4YEHUE PE3YyJbTaTOB KOPPO3UU METAIOB (BO3MOXKHO
MCIIOJIb30BAaHNE BUIEOMATEPUAIOB), OCOOCHHOCTEH B3aUMOICUCTBUS OKCUJIA KAJIBITHS U
HaTpus C BOJIOM (BO3MOYKHO UCIIOJIb30BAHUE BUJEOMATEpPUAIOB); UCCIEIOBAHUE
CBOMCTB KECTKOM BOJbI; Mpoliecca TOPEHHsS Kele3a B KHUCIOpoAe (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPHUAIIOB); IPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIIUNA HA
MOHBI (Mar"us, KaJublus, amtoMuHus, uuHka, xene3a(ll) u xenmesza(lll), memu(Il));
HaOJIIOZICHUE U OMKMCAHKUE TIPOIIECCOB OKPAIIMBAHUS IJIAMEHW MOHAMH HATPHS, KA U



KaJpIusl (BO3MOXHO HMCIOJIb30BAaHUE BHJICOMATEPHANIOB); MCCIEAOBaHUE aM(pOTEPHBIX
CBOMCTB TMAPOKCHJIA ATIOMUHMS M TUJIPOKCUAA IIMHKA; PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelIue MeTaibl U UX COCTUHEHUSD.

XuMHA 4 OKpPYKawIIas cpeaa

HoBbie marepuanbsl u TexHosioruu. BeimectBa W maTepualibl B IOBCEIHEBHOMN
KU3HM 4YeloBeKa. XHMHUSL M 3/J0poBbe. be3zomacHoe HCMOIb30BaHHME BEIIECTB U
XUMUYECKUX peakiuid B ObiTy. IlepBas moMomip 0OpH XUMHYECKHX OXKOTax
U oTpaBieHUAX. OCHOBBI SKOJOTHUECKONW TIpaMOTHOCTH. XHUMHYECKOE 3arpsa3HEHHE
OKpY>Karolen cpeipl (MmpeaenbHast nonyctuMas konuentpanus Bemects — [1JIK). Poib
XUMHH B PEIICHUN IKOJIOTUYECKUX MPOOIIEM.

[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yroiib, NPUPOIHBIA Ta3, HePTh),
MPOIYKTHI X TTEPEPAOOTKH, UX POJIb B OBITY U TIPOMBITIUICHHOCTH.

XHUMHUYECKUN HKCIIEPUMEHT: HM3y4€HHE OO0pa3lOB MaTEpHAIOB (CTEKIIO, CIUIABBI
METaJUIOB, MOJIMMEPHBIE MaTEPHAIIbI).

MeknpeaMeTHbIE CBSA3H

Peanuzanuss MeEXNpeAMETHBIX CBs3€M TMpU M3yYeHUM XUMHUM B 9 Kiacce
OCYILIECTBIISIETCSl YEpe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHUH,
TaK W TOHATUM, SBJSIONIMXCS CUCTEMHBIMU JIJI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO IMKJA. Peanu3anus MEXIPEAMETHBIX CBSI3€M MPU H3YYCHUM XUMUU B
9 KJlacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BAHHWE KAK OOIIMX E€CTECTBEHHO-HAYUYHBIX
MOHATUH, TaK W TIOHATHH, SBIISIONINXCS CHCTEMHBIMH TSI OTACIBHBIX TMPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAY4YHBIC TOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOpHS,
aHalW3, CHUHTE3, KIacCU(UKaLWs, TEePUOIUIHOCTh, HAOIIOICHNE, OSKCIIEPUMEHT,
MOJICTTUPOBAaHUE, M3MEPEHHE, MOJENb, SBICHUE, MapHUKOBBIN 3(P(PEKT, TEXHOIOTHS,
MaTepUabl.

®duzuka: martepus, aToOM, JJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIH], W30TOIIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, SJICKTPUUECKUN 3apsl, MPOBOAHUKHU, MOIYIPOBOIHUKH,
IUDJIEKTPUKH, (POTO3JIEMEHT, BEIIECTBO, TEJIO0, O0BEM, arperartHoe COCTOSHUE
BEILIECTBA, Ta3, pacTBOP, PACTBOPUMOCTh, KPHUCTANIMUECKasl pemETKa, CIUIaBbI,
(¢u3MYecKue BEIIMYUHBI, CAMHUIIBI U3MEPEHUSI, KOCMUUYECKOE MPOCTPAHCTBO, MJIAHETHI,
3BE3161, ComHILE.

buonorusa: ¢dortocunTe3, npixanue, Ouochepa, dSKocUCTEMa, MUHEPAIbHbBIC
yI0OpeHus, MUKPOIJIEMEHTHI, MAKpOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadusi: atmocdepa, ruapochepa, MUHEpaNbl, TOPHbIE TOPOAbI, MOJE3HbIE
HCKOTIaeMble, TOTUTHBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHI

N3yuenne xumum B 8-9 Kkjacce HaMpaBlIeHO Ha JOCTHXKEHHUE OOYyYarolIMMUCS
JUYHOCTHBIX, METANpEeAMETHBIX M TPEAMETHBIX PE3yJbTaTOB OCBOCHHUS Yy4eOHOTO
MpeIMeTa.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS IIPOTPAMMBI OCHOBHOTO OOIIETO 00pa3oBaHUs
JOCTUTAIOTCST B XOA€ OOyYEeHHS XUMUU B €AMHCTBE Y4YEOHOW M BOCHHUTATEIILHOMN
nesrenbHocTh OpraHu3alid B COOTBETCTBUM C  TPAJULMOHHBIMU POCCUUCKUMHU



COIMOKYJIBTYPHbIMU U  JyXOBHO-HPABCTBEHHBIMH I[IEHHOCTSIMH, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM W HOPMaMHU TIOBEJEHHUS U CIOCOOCTBYIOT —IMpolieccam
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIM3AIMHN 00yUYaIOIIUXCS.

JIM4HOCTHBIE pe3yabTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTh, B TOM YUCJIE B YACTH:

IHaTpuoTHYECKOro BOCIIUTAHUS

1) IEeHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY U
HAy4YHOMY HACJEAUI0, TIOHUMAHHS 3HAYEHUS XHUMHUYECKOW HAyKhd B JKHU3HU
COBPEMEHHOr0 O00IIecTBa, CIHOCOOHOCTH BJIANETh JOCTOBEpPHON uHpoOpMaluen o
MEPENOBBIX JIOCTHKEHUSAX M OTKPBITHUSIX MHPOBOM UM OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILECTBA;

I'paskpanckoro Bocnuranus

2) MNpeAacTaBiI€HUS O COLMAIBHBIX HOpPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MIOJIE3HOH, y4eOHO-UCCIIEI0BATENbCKOM, TBOPUECKOW M JAPYTUX BUAAX JEATEIBHOCTH;
TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JESATENIbHOCTU MPHU BBINOJIHEHUU YUEOHBIX,
IIO3HABATEJIbHBIX  3a/1a4, BBIIOJIHEHUM XUMHUYECKUX 3KCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIOHMMAHUIO M B3aMMOIIOMOIIM B MpOIecce
ATON y4yeOHOM MAEATEIbHOCTH; TOTOBHOCTH OLEHMBATh CBOE IOBEJIEHUE M IMOCTYIKU
CBOMX TOBApHILEH C MO3ULUU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIE/ICTBHUI ITOCTYIIKOB;

LleHHOCTH HAYYHOT O IO3HAHMUS

3) MHUPOBO33PEHYECKUX MPEJCTABICHUI O BEIIECTBE U XHUMHUYECKOW pEaKIln,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIISIIOLIUX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOM KapTUHBI MHUpPA; NPEJCTaBIECHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHUS MIPUPOIbI, B3AUMOCBA3SAX YEJIOBEKA C MPUPOIHON Cpesoil, 0
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTEJIbHBIX MOTHMBOB, HAIIPABJICHHBIX HA MOJYyYE€HHWE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJUMBIX JIJIs1 00BSICHEHHS HAa0JII01aeMbIX IIPOLIECCOB U SIBJICHUIA;

5) mo3HaBaTenbHOM, HHGOPMAIIMOHHON U YUTATENHCKOU KYJIBTYPhl, B TOM YHUCIIE
HABBIKOB CaMOCTOATEILHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH HH()OPMALIMOHHBIX TEXHOJOTUH;

6) uHTEepeca K OOYYEHHMIO M TO3HAHUIO, JFOOO3HATEIHHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K CaMO0Opa30BaHUIO, POEKTHON M UCCIIE0BATEIbCKON NEATEIBHOCTH, K
OCO3HaHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHS OOYYEHHUS B JAJIbHEUILIEM;

®opMHUPOBaHUS KYJbTYPbI 310POBbS

7) 0CO3HaHUS [IEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 37I0POBBIO,
YCTaHOBKHU Ha 370POBBIM 00pa3 ®U3HU, OCO3HAHUS MOCIEACTBUI U HENPUITUS BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUSI aJKOroyis, HAPKOTUKOB, KYpEHHUs), HEOOXOJIUMOCTH
coOMI0/IeHUs MpaBuil 0€30MacHOCTU MPHU OOpallleHUH ¢ XMMUYECKMMHU BEIECTBAMU B
OBITY U peabHON KU3HU;

TpyaoBoro BocnuraHus

8) uHTEepeca K MPaKTUYECKOMY M3YYEHHIO MPOQECcCHil U Tpyda pa3udyHOro poja,
YBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AEATENBHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHHUS MPEAMETHBIX 3HAHUN 10 XMMHH, OCO3HAHHOTO BbIOOpAa MHIWBUIYaJbHOU
TPACKTOPUHU TMPOJOJDKEHUST OOpa3oBaHMsi € Y4YETOM JMYHOCTHBIX MHTEPECOB U



CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH; yCHeUrHON
npo(eCCUOHATBHONW NIEATEIbHOCTH W Pa3BUTUS HEOOXOAMMBIX YMEHUH; OTOBHOCTb
a/1IalITUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

IKOJIOTHYECKOTr0 BOCIIMTAHUSA

9) sKOI0rHMYECcKH 1eNeCO00Pa3HOro OTHOLIEHUS K MPUPOJIE KaK UCTOYHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS, IOHUMAaHMsI LIECHHOCTH 37J0POBOI0 U 0€30I1aCHOTO
oOpa3a HU3HU, OTBETCTBEHHOIO OTHOIIEHHS K COOCTBEHHOMY (U3HYECKOMY U
MICUXUYECKOMY 370POBbIO, OCO3HAHUSI LIEHHOCTH COOJIONCHHUS TMpaBui O€3011acHOTO
MOBE/ICHUS TPU paboTe C BEIIECTBAMHU, a TAKXKE B CHUTYAIUSIX, YTPOXKAIOIMIUX 310POBBIO
U KU3HU JI0JICH;

10) crocoOHOCTH MPHUMEHSTh 3HAHUS, MOJydaeMble NMPHU H3YyUYEHUU XUMHH, IJIS
peleHns 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEW NMPUPOJHON CPENOM, NOBBIIEHUS YPOBHS
HKOJIOTMYECKON KYJBTYPBI, OCO3HAHUS TJ00AJIBHOTO XapakTepa HKOJIOTUYECKUX
npo0JieM U IMyTel UX peleHus HOCPEICTBOM METOAOB XUMUH;

11) »SKONOrMYecKOro  MbIIUIEHUS, YMEHHUS  pPYKOBOJCTBOBATbCSI UM B
II03HABATEJIbHOM, KOMMYHUKAaTHBHOW U COLIMAIBHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B cocraBe MeTanmpeIMETHBIX pe3yJbTaTOB  BBUACIAIOT  3HAYUMBbIE  JUIA
(GbopMHpOBaHUS MHPOBO33pEHUSI OOIECHAYYHbIE MOHATUS (3aKOH, TEOpHUs, MPHUHIIMIIL,
runoresa, (akr, cucrema, IpoLEcC, SKCIEPUMEHT U Jp.), KOTOPbIE UCIOJB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETaX M MO3BOJSIOT HA OCHOBE 3HAHWM M3 3TUX
peaAMETOB (OPMHUPOBATH MPEACTABICHUE O ILIEJIOCTHOM HAyYHON KapTUHE MHpa, U
YHUBEpCalbHble  y4yeOHble  ACHCTBUA  (ITO3HABATENIbHbIE, = KOMMYHUKATHBHbIE,
pEryJsTUBHBIE),  KOTOpble  oOecrneunBarOT  (OPMHPOBAHHE  TOTOBHOCTH K
CaMOCTOSATENIbHOMY IJIAHUPOBAHUIO U OCYILECTBIECHUIO YUEOHOU A TENbHOCTH.

MeranpeaMeTHbIe pe3yabTaTbl OCBOEHUSI 00pa30BaTENIbHON MPOTrpaMMBbl IO XUMUU
OTPaXKaroT OBJIA/JICHNE YHUBEPCAJIbHBIMU [1I03HABATEIBbHBIMU JICHCTBUSIMHU, B TOM YHUCIIE:

ba3oBbIMH JIOTHYECKMMHU AeHCTBUAMH

1) ymeHueM uUCHOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUSI MPU OCBOECHUU
3HAaHUW: PpacCKphIBaTh CMBICI XMMHMUYECKHUX MOHATHH (BBIOCNIATH HMX XapaKTepHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBSA3b C APYTUMHU TOHSATUSIMH), HCIOJIb30BaTh
NOHATUS JUIsl OOBSICHEHUS OTHEIbHBIX (PAKTOB M SIBICHUMN; BbIOMpaThb OCHOBAHHS U
KpUTEpUU JJIs KiIacCU(PUKAIMM XUMHUYECKHX BEIIECTB M XUMHYECKHX PpEaKIUii;
yCTaHaBJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSA3M MEXKIY OObEKTaMHU U3yUYEHUS; CTPOUTH
JIOTUYECKHUE pACCYXKJIeHUS (MHIYKTUBHbBIC, JENYyKTUBHBIC, IO AaHAJIOTHM); JeJaTh
BBIBOIbI U 3aKJIFOYECHMUS;

2) yMEHHMEM TMpPUMEHATh B TMPOIECCe IMO3HAHUS TOHATHS (IPEIMETHbIE U
MeTaIpeMETHbIE), CUMBOJMYECKHE (3HAKOBBIC) MOJENM, HCIOJIb3yEMblE B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO NPUMEHSEMblIE B XMMHUU MOJEIbHBIE NPEJCTABICHUS —
XUMHUYECKUN 3HAaK (CHUMBOJ DJ€MEHTa), XHMHuYeckas (opMmyna u  ypaBHEHHE
XUMHUYECKON peaKIMi — MPHU PEIIEHUN Y4eOHO-TI03HABATENbHBIX 33]1a4; C YUETOM 3TUX
MOJEJIBHBIX TPEICTABICHUN BBISIBIATH U XapaKT€PU30BATHh CYLIECTBEHHBIE MPU3HAKU
M3y4aeMbIX OOBEKTOB — XHUMHYECKHX BEIIECTB M XUMHUYECKHX pPEaKIHii; BBISBIATH
oOure 3aKOHOMEPHOCTH, NPUYMHHO-CIEJCTBEHHbIE CBA3M M IMPOTUBOpEUHs B
M3y4aeMbIX MpoLEeccaX M SBJICHUSX; NpeIIararb KPUTEPUM Ui BBISBICHUS 3THUX



3aKOHOMEPHOCTEH W TMPOTHUBOPEUUI; CAMOCTOSATEIHLHO BBIOMPATH CHOCOO pPEIICHHS
yueOHOM 3a7auu (CpaBHUBATh HECKOJIBKO BApUAHTOB pEILECHUS, BbIOMpATh HamboJiee
MOJIXOSIINN C Y4ETOM CaMOCTOATENLHO BBIJICIEHHBIX KPUTEPHUEB);

Ba3oBbIMH Hcce10BaTEIbLCKUMHU JeHCTBUAMH

3) yMEeHHEM HCIOIb30BaTh IOCTABJICHHbIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUA, a TAaKK€ B KauyeCTBE OCHOBBI JJisi (DOPMUPOBAHMS TUIOTE3bl MO MPOBEPKE
IPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

4) npuoOpeTeHue OmnbITa MO IUIAHUPOBAHUIO, OpPraHM3allid M IMPOBEACHHIO
YUEHUYECKMX  HKCHEPUMEHTOB: yMEHHWE HaOMIoJaTh 3a  XOJOM  Mpolecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (OpPMYyIUpoBaTh OOOOIICHHS U
BBIBOJIBI 0 pe3yJibTaTaM MPOBEIEHHOTO OMNbITa, UCCIEIOBAHUS, COCTaBIISITH OTYET O
MpoJIeJIaHHOM padoTe;

Paboroii ¢ ungopmanuen

5) yMeHHeM BbIOMpATh, AHAIU3UPOBATh U HWHTEPIPETUPOBATH HHPOPMAIIUIO
pa3NUYHBIX BUJOB M (POpPM MPEICTaBIICHUS, TMOJIYYaeMYyH0 M3 Pa3HbIX HCTOYHHKOB
(Hay4YHO-TIOMYJISIpHAS JIUTEpATypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIE MOCOOUS,
pecypcel MHTEpHETa); KPUTUYECKH OIEHMBATh MPOTUBOPEUYMBYIO M HEIOCTOBEPHYIO
uH(pOpMaIHIO;

6) yMeHHEM MPUMEHSTHh Pa3IMYHbIE METOJbl M 3alpOChl MPHU MOUCKE U OTOOpE
nH(OpPMAIIUU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOAUMBIX JIJISl BBITIOJHEHUS yUeOHBIX
M TI03HABATENbHBIX 3aJlad ONpPEACTICHHOTO THUIA, MPUOOpPETEHUE ONbITa B 00JIaCTH
HCIIOJB30BaHUs MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJb-
TYpOM aKTUBHOTO HCIOJB30BAHUS PA3TUYHBIX MOHUCKOBBIX CHCTEM; CaMOCTOSTEIBHO
BBIOMpATh ONTUMANIBHYIO (GOpMy MpeacTaBieHus HHGOPMALMU U WILTIOCTPUPOBATH
peliaeMble 3a7a4i HECIIOKHBIMU CXeMaMu, TuarpaMMaMu, IpyrumMu popmamu rpaguku
1 UX KOMOWHAIIUSIMH;

7) yMEHHEM UCIOJb30BaTh W AaHAIM3UPOBATH B TMpolecce Y4YeOHOW W
MCCJIEIOBATENbCKOM JICSITENIBHOCTH HMH(POPMAIIMIO O BIMUSHUH TPOMBIITUICHHOCTH,
CEJIbCKOT0 XO35KMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOLIEH TPUPOAHOM CPEBI;

YHuBepcajibHbLIMU KOMMYHUKATHUBHBIMH /I€/iCTBUSIMH

8) yMeHHeM 3a7aBaTh BOMPOCHI (B X0JI€ JUAIOra W/WIM TUCKYCCUHU) TIO CYIIECTBY
o0cyxmaemMoi TeMbl, POPMYJIMPOBATH CBOU MPEAJIOKEHHSI OTHOCUTEIHHO BBITTOJIHEHHUS
NPpEAJI0KEHHOM 3a/1a4H;

9) nmpuobpeTeHue OmbITa MPE3CHTAIMU PE3YIbTATOB BBHIMIOJIHEHUS XUMUYECKOTO
AKCTIepUMeHTa (J1abopaTOPHOrO OIMbITa, JIA0OpPATOPHOW PabOTHl MO HCCIIECIOBAHUIO
CBOMCTB BEIIECTB, Y4EOHOTO MTPOCKTA);

10) 3anHTEpECOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMU I103HABATEJILHOW U
HCCIIEIOBATENIbCKOM JIESITEILHOCTH MPU PEIIEHUH BO3HUKAIOIIUX MPOOJeM Ha OCHOBE
yuéTa OOIIMUX MHTEPECOB U COIJIACOBAHMS MO3MUIMHN (0OCYX)IEHUS, OOMEH MHEHUSIMU,
«MO3TOBBIE HITYPMbI», KOOPAUHAIIMS COBMECTHBIX JCHCTBHM, ONpEIEICHUE KPUTEPUEB
IO OIIEHKE Ka4eCTBA BHITIOJHEHHON padOTHI U Jp.);

YHuBepCcaJIbHbIMH PeryJsiTUBHbBIMH J1eHCTBUSIMHU

11) yMeHneM camMoOCTOSITENBHO OMNPENENATh UEIU JEATEIIbHOCTH, IUIaHUPOBATh,
OCYIIECTBJISITh, KOHTPOJMPOBATH U TPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeIbHOCTh, BBIOMpaTh HambOojee 3(h(EeKTUBHBIE CHOCOOBI pEIICHUS YYEOHBIX U



[I03HABATENIbHBIX  3aJa4, CaMOCTOSITEIbHO  COCTABJIATH WM  KOPPEKTHUPOBATH
MPEIOKEHHBIN AJITOPUTM JIEMCTBUM MPU BBINIOJIHEHUU 3aJaHUN C YYETOM IMOJTYUYECHUS
HOBBIX 3HAaHUN 00 HU3y4aeMbIX OOBEKTAX — BEHIECTBAX M PEAKIMIX; OLICHUBATh
COOTBETCTBHE MOJYYEHHOTO PE3YJIbTATa 3asBJICHHON LIEIIH;

12) yMmeHHeM HCHOJb30BaTh W AHAJU3UPOBATh KOHTEKCTHI, IpeJiaraeMbie B
YCJIIOBUH 33/IaHUI.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yNbTaTOB MO OCBOCHHUIO 00S3aTENILHOTO COJIEPKaHUS,
YCTaHOBJICHHOTO JaHHOW MPUMEPHONW pabodeil mporpamMMoi, BBIICTSIOT: OCBOCHHBIC
00y4aroIUMUCS HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBHIA, CICHIUPUUECKHUE IS
peIMeTHON o0nacTu «XUMUS», BUABI ACSITEIBHOCTH MO MOJIYYSHUIO HOBOTO 3HAHMUS,
€ro MHTEpIpeTalny, IPeoOpa30BaHUIO U IPUMEHEHHIO B PA3IUYHBIX YUYEOHBIX U HOBBIX
CUTyalUsIX.

[IpeameTHbIE pe3yabTaThl OTPaKalOT CGHOPMUPOBAHHOCTH Y OO0YyYaIOIIUXCS
CIEAYIOIINX YMEHUM:

8 KUIACC

1) packpvisamsb cmoblici OCHOBHBIX XHUMHUYECKUX MOHSTHUH: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO, CIOKHOE BEILECTBO, CMECh (OJIHOPOAHAS U
HEOJHOPOJIHAsI), BAJICHTHOCTb, OTHOCUTENIbHAS aTOMHAas W MOJEKYJIspHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHASL Macca, MaccoBas JA0JIsI XUMUYECKOTO JIEMEHTA
B COCOUHEHUHU, MOJSIpHBIA O0O0BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
ANEKTPOOTPHUILIATENIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl peaklus, Kiaccupuranus
pPEaKIUi: peaKUuy COCIUHEHHUs], PEAKLIUH PA3JIOKEHHUS, PEAKINH 3aMEIICHMS, PEAKIINH
0o0OMEHa, K30- U SHAOTEPMUYECKHE PEaKUUU; TEIIOBOM 3P(EKT peakluu; 11po aToma,
ANIEKTPOHHBIN CIIOM aToma, aTOMHas OpOWTalb, PaJHyC aroMa, XMMUYECKasl CBA3b,
MOJISIpHAss M HEMOJISIpHAs KOBAJIEHTHAs CBA3b, MOHHAs CBSA3b, WOH, KAaTHOH, AHWOH,
pacTBOp, MaccoBas JI0JiA BelecTBa (MPOIIEHTHAs] KOHIICHTPAIINsI) B PaCTBOPE;

2) unnmocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH (M. 1. 1) u
MIPUMEHATH T MOHITHUS [PU OMTMCAHUU BEIIECTB U UX IIPEBPAILCHUN;

3) ucnonv3oeams XUMHUUECKYIO CUMBOJIUKY IS COCTaBJIEHUS (POPMYJ BELIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

4) onpedensimb BaJEHTHOCTh AaTOMOB DJJIEMEHTOB B OHMHApHBIX COCAMHEHMSIX;
CTETIEHb OKHUCJICHHS JIEMEHTOB B OMHAPHBIX COCTUHEHUSX; TPUHAJICKHOCTh BEIIECTB
K ONpeaein€éHHOMY KJacCy COEIWHEHUH mo ¢opMynaMm; BHJA XHUMHUYECKOW CBA3U
(KoBaJIeHTHas! U MIOHHAsI) B HEOPTaHUUYECKUX COCANHEHUSX;

5) packpvieamev  cmouica [lepuonuueckoro  3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh MOHMMAHWE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX
AJIEMEHTOB OT WX MOJOXeHUA B llepnonnueckoit cucteMe; 3aKOHOB COXPAHEHUsI MACCHI
BEILIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJIIPHOTO Y4Y€HHS, 3aKOHA ABOrajpo;
OMKCHIBATh U XapakTepuzoBaTh TabmuuHyro (opmy Ilepuoamdeckoit cucTeMbl
XUMUYECKUX DJIEMEHTOB: pa3iuyaTh MOHITUS «TJIaBHas mnoArpynna (A-rpynma)» u
«mmobounas moxrpynna (b-rpynma)», Mameie u OOJBIINE TEPUOMBI; COOTHOCUTH
0003HaueHus, KOTOpble UMEIOTCS B Tabmuie «[lepmomuueckas cuctemMa XUMUYECKUX
aneMmeHToB JI. I. MeHneneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB



XUMHUYECKUX DJJIEMEHTOB (COCTaB MW 3apsja sjapa, oOIIee YHUCIO JJIEKTPOHOB H
pacnpeesieHue uX 1o AJIEKTPOHHBIM CIIOSIM);

6) kraccuguyuposams XUMUYECKHE JJIEMEHTBI;, HEOPraHMYECKUE BEIIECTBA;
XUMHUYECKUE peakiuu (10 YKMCIy W COCTaBYy YYACTBYIOIIMX B PEAKIMHM BEUIECTB, IO
TerioBoMy Y PeKTy);

7) xapaxmepuzosame (onucvléams) O0OIMKE XUMHYCCKUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi ONMUCAHUE MPUMEpPaAMU MOJIEKYJISIPHBIX YpaBHEHUHN
COOTBETCTBYIOIINX XUMUYCCKUX PEAKITHH;

8) npoecnozuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX KAa4€CTBEHHOTO
COCTaBa; BO3MOXXHOCTH TIPOTEKAHWS XUMHUYCCKUX TMPEBPAIICHUN B Pa3IUIHBIX
YCIIOBUSIX;

9) eviuucasimMb OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYKO MacChl BEIIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo (hopmyse COeIMHEHUS; MAaCCOBYIO JOJIO
BEIIIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMHUECKOU PEaKIINH;

10) npumernssims OCHOBHBIEC ONEpPALUUA MBICIUTEIBLHON JEATETbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OOOOIIeHHE, CHCTeMATH3alMI0, KIACCU(PUKALNUIO, BBISIBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — JUIsl U3yYEHHUS CBOWCTB BEIIECTB M XUMUYECKHUX
peaKkiMii, eCTEeCTBEHHO-HAYYHBIE METOJbl TO3HAHUSI — HaOI0/IeHue, H3MEpPEHHUE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (PeabHbIM U MBICJICHHBIN);

11) cneoosams paBmiIaM TOJIB30BAHUSI XMMHUUYECKOW TOCYAOW M JaOOpaTOPHBIM
o0Opy/nOBaHUEM, a Tak)Ke MpaBWIaM OOpaIeHHUs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJTHCHHIO JTA0OPATOPHBIX XUMUYCCKUX OIBITOB IO TIOJYYCHHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOJAOPOJa M KHUCIOPOA), MPUTOTOBJICHUIO
PacTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOTO BEILIECTBA; IJIAHUPOBATH
U TPOBOJUTH XUMHUYECKHE DKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB IIEIOYECH U
KHUCJIOT C MOMOIIBI0O UHAUKATOPOB (JlakMyc, (heHopTanenH, METUIOPAHK U JIP.).

9 KJIACC

1) packpvieamb cmblci OCHOBHBIX XMMHUYECKHUX MOHSATUI: XUMUYECKUI 3JIEMEHT,
aToOM, MOJIEKyJa, WOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO,
BaJICHTHOCTh, DJIEKTPOOTPHUIIATEILHOCTh, CTETIEHb OKHCIICHMS, XMMHUYECKasl pPeaKIus,
XUMUYECKasi CBsI3b, TEIUIOBOU 3((EKT peakiuu, Moib, MOJSPHBI 00BEM, pacTBOp;
AIEKTPOIUTHI, HEIJEKTPOJIUTHI, DIICKTPOIUTHUECKAS JUCCOIMAIINS, PEAKIUU HOHHOTO
oOMeHa, KaTajanu3aTop, XUMUIECKOe paBHOBECHE, OOpaTUMBbIE U HEOOPATUMbIE PEaAKIIHH,
OKHCIIUTETHbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEINb,
OKHCIICHHE W BOCCTAHOBJICHHE, alUIOTPOMNusi, aM(pOTEpHOCTh, XHUMHUYECKas CBS3b
(koBaJieHTHasi, MOHHAsA, METAUIMYECKas), KpUCTAUIMYECKas pemeTka, KOoppo3us
METAJJIOB, CIJIaBBI, CKOPOCTh XHMHYECKOH peaKIHH, TMpPeIeiabHO JOMyCTHMAs
koHuentpanus (IT1K) Bemectsa;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUH (CM. M. 1) u
MIPUMEHSTDH ATU TIOHSITHS TIPU ONTUCAHUU BEIIECTB U UX MPEBPAICHUI;

3) ucnonv3o6ams XUMHUUECKYIO CUMBOJIUKY Il COCTaBJICHUS (POPMYJ BELIECTB U
YPABHEHUN XUMUYECKUX PEAKLINM;

4) onpedensme BaJCHTHOCTh U CTENEHb OKHUCIICHHUS XWMUYECKUX JJIEMEHTOB B
COCIMHECHUSIX PA3JIMYHOTO COCTaBa; MPUHAMJEKHOCTh BEIIECTB K OIPEACIEHHOMY
KJIacCy COeAMHEHUN mo ¢dopMmyrnaMm; BUA XUMHUYECKON CBs3M (KOBaJCHTHAs, MOHHAS,



MEeTaJUIMYecKasi) B HEOPTraHWYECKUX COCIWHEHUSX; 3apsA] HOHA IO XUMHUYECKON
dbopmysie; xapakTep cpelibl B BOJHBIX pacTBOpax HEOPTaHMUYECKUX COEAUHEHUH, TUI
KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

5) packpwvieame cmwvicn llepuoauueckoro 3akoHa JI. WM. MenaeneeBa u
JEMOHCTPUPOBAThH €r0 MOHMMAHUE: OMUCHIBATh U XapaKTEepPHU30BaTh TAOIUUYHYIO (popMy
[lepuonuueckoil cCUCTEMbl XMMHYECKUX JJIEMEHTOB: pa3iuvarTh MOHSATHUS «TJIaBHas
noarpynna (A-rpymnma)» U «mobouHnas noxarpynna (b-rpymnma)», Manbie U OoJbIINe
MIEPUOJIbI; COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCSI B TIEPHOIUIECKON TabiuIie, ¢
YHCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U
3apsif spa, oOlee YUCiIo 3JIEKTPOHOB U PACTIPEACNIEHUE UX MO 3JIEKTPOHHBIM CIIOSIM);
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHUW CBOWCTB DJJEMEHTOB W UX
COCIMHECHUI B TIpeJIeaX MaJIbIX MEPHUOI0B U TIIaBHBIX MOATPYII C YIETOM CTPOCHUS UX
aTOMOB;

6) kraccuguyuposamsv XAMUYECKUE DJIEMEHTBI, HEOPraHWYECKHUE BEIICCTBA;
XUMHUYECKHE peakiuu (10 YKMCIy W COCTaBy YYACTBYIOIIMX B PEAKIMH BEUIECTB, IO
TeroBoMy 3G (EeKTy, Mo UBMEHEHHUIO CTENIEHEH OKUCICHUS XUMHUYECKUX JIEMEHTOB);

7) xapaxkmepuzosams (ONUCHIBATh) OOIIME U  CHEHU(PUYECKHE XUMUYECKUE
CBOMCTBAa TMPOCTBIX U CIOXKHBIX BEIIECTB, IMOJTBEPXkAasi OINMUCAHUE MPUMEpPaMHU
MOJICKYJIIPHBIX Y MOHHBIX YPABHEHHUM COOTBETCTBYIONIUX XUMUUYECKUX PEAKIIUIA;

8) cocmasnamv ypaBHEHUS AJIEKTPOIUTHUECKON JTUCCOIMAIIMU KUCIIOT, IeI0Yei
W COJICH; MOJHBIC M COKpAIIEHHBIC YPAaBHCHHs PEaKIMii MOHHOTO OOMEHa; ypaBHEHUS
pEeaKInii, TTOITBEPKIAOIINX CYIECTBOBAHUE TCHETHUCCKON CBS3M MEXIY BEIICCTBAMU
Pa3ITUYHBIX KIJIACCOB,;

9) packpuvieams CYWHOCHb OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX peaKImii
MOCPEACTBOM COCTaBIIEHUS DJIEKTPOHHOTO OajaHca STUX PeaKIuii;

10) npoecnozuposams CBOMCTBA BEHIECTB B 3aBUCHUMOCTA OT MX CTPOCHWUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAIICHUIA B PA3IMYHBIX YCIOBUSIX;

11) gbiuucissms OTHOCUTENBHYIO MOJICKYJISIPHYIO W MOJISPHYIO MacChl BEIIECTB;
MacCCOBYIO JIOJIO XMMHYECKOTO 3JieMeHTa 1Mo (opMysie COSIUHEHUS; MACCOBYIO JOJIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI 110 YPABHEHHUIO XUMHUECKOW PEaKIINH;

12) cneoosams paBmiIaM TOJIB30BAHUSI XMMHUUYECKOW TOCYAOW M JaOOpaTOPHBIM
o0oOpyZ0OBaHUEM, a TaK)Ke MpaBWiaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKITUSIMU TI0 BHITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTIBITOB IO TOJYYCHHIO U
COOMPAHUIO ra3000pa3HbBIX BEIIESCTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

13) nposooums peakuiyiv, TMOATBEPKIAIONINE KAUYECTBEHHBIM COCTAB Pa3IMYHBIX
BCIIIECTB: PACMO3HABaTh OMBITHBIM MYTEM XJIOpWUI-, OpPOMHI-, WOAHMI-, KapOOHAaT-,
docdar-, cunmkar-, cyiabdar-, THIPOKCUA-HOHBI, KAaTHOHbI aMMOHHUS W HOHBI
M3YYCHHBIX METAJIOB, TPHCYTCTBYIONIME B BOJHBIX pAcTBOpPaxX HEOPTaHUYCCKUX
BEIIICCTB;

14) npumensmos OCHOBHBIC ONEPALIMM MBICIUTEIBHON NESATEIbHOCTH — aHAJIU3 U
CHHTE3, CpaBHEHHE, OO0OOIICHHE, CHUCTEMATH3allUui0, BBISIBICHHE IPUIUHHO-
CIEJACTBEHHBIX CBA3€W — JJI1 U3YYCHUS CBOWCTB BEIIECTB U XMMHUYECKUX PEAKIINN;
€CTECTBEHHO-HAyYHbIE  METOJIbI  TO3HAHWA —  HaOMIOACHWE,  HM3MEpEHueE,

MOJIETUPOBAHUE, SKCIEPUMEHT (peabHbII U MBICIICHHBIN ).



TemaTuyeckoe MIAHUPOBaHUE YUeOHOT0 MpeaMeTa « XUMUSD»
8 kiacc (2 yaca B Heges110 *34 Heme =68 yacoB)

No | HammeHnoBaHue paszieion
/1 A TEM

Koi-
BO
4aco
B

Konunuec
TBO
KOHTPOJIb
HBIX
pabot /
MIPaKTHYC
CKUX
pabor

S0P/LIOP

JleaTenbHOCTb yUUTENs
C YYETOM IIPOrpaMMBI
BOCIIUTaHMS

Pa3zpea 1.
IlepBoHauya/ibHbIE XUMHYECKHE
MOHATHSA

20

1.1 |Xumust — BaxkHasi 00JacTh
€CTECTBO3HAHUS U
MPAKTUYECKOMN
NEATEIIbHOCTH YEJIOBEKA

https://www.yaklass.ru/p/h
https://resh.edu.ru/subject/
29/

YcraHoBneHue
NTOBEPUTENILHBIX ~ OTHOLICHUH
MEXIy VYUTeIeM H  €ro
VIEHUKaMH, CIIOCOOCTBYIOIINX
[O3UTHBHOMY BOCIIPHATHIO
ydaluMucs —TpeOOBaHUA  H
[IPOCHO YUHUTEs, IPUBICUYCHHIO
UX BHUMaHHS K O0OCYXIaeMOi
Ha ypoke WHPOPMAITUH,
AKTHBU3AIAN nx|
[TO3HABaTEIBHOM
NesITebHOCTH;

. o0y KIeHNe
TUIIENCTOB ~ COONIONIaTh  HA)|
YpOKe OOIIETIPUHSTEIE HOPMBI
MOBEJICHUS, TIpaBUiia OOIICHUS
cO cTapmuMH (y4UTENIsIMHU) U
CBEPCTHUKAMU
(IIKOJTbHUKAMH),  MPHUHIHUIIB]
yaeOHOH JIVCIATUIMHBI "
caMOoOpraHu3aIiu

1.2 |BemiecTBa 1 XMMHYECKHUE
[peaKkImn

15

https://www.yaklass.ru/p/h
https://resh.edu.ru/subject/
29/

[MpuBneyeHue BHUMaHHUS]
yJalmuxcsi K  IEHHOCTHOMY]
ACTICKTY M3yYaeMbIX Ha YpOKax|
MBJICHUI, OpraHu3aius  HXx
paboTel Cc monydaemMol Ha
[VPOKE COIMaJIbHO 3HAYUMOWM
uHpOpManen -
MHUIIMHIPOBAHUE ee
0OCYXKICeHMS,  BBICKAa3bIBAHMS]
[yJaIIUMHUCS CBOETO MHEHUS 10
€€ TOBOJY, BHIPAOOTKH CBOETO
K HEH OTHOILICHMS

Paznea 2.
Baskueiilue npeacraBuTeIu
HEOPraHU4YeCKHUX BellecTB

30

2.1 |Bo3myx. Houstue o rasax.

https://www.yaklass.ru/p/h

HCIIOJIB30BAaHUEC




Kucnopon. [Tonsitue 06
OKCHUIOax

imija
https://resh.edu.ru/subject/
29/

BOCTIMTATEIbHBIX
BO3MOXHOCTEH  coJiepKaHus
yueOHOTO  TpeaMeTa  4epe3
EMOHCTPALIUIO JeTsIM
[IPUMEPOB OTBETCTBEHHOTO,
IpakJaHCKOTO [IOBEJCHHS,
[POSIBIICHUSI YEIOBEKOTIOOUS
noOpocepIeuHOCTH, gyepe3
moxoop COOTBETCTBYIOIIHX
TEKCTOB ISl YTCHUS, 3a1a4 JIJIsI
[pEILICHHS, MPOOTIEMHBIX|
CUTyauui Ui OOCY)XIECHUS B
KJ1acce;

MPUMEHEHUE HA YPOKE
WHTEPAKTHBHBIX GOpM pabOTHI
y4YaIUXCsl: MHTEJIEKTYaIbHbIX
UTDP, CTUMYJTUPYIOIIIX
MO3HABATEIHHYI0 MOTHBAIHIO
TTULEUCTOB; AUCKYCCHIA,
KOTOpBIC AAIOT YYaIIHMCS
BO3MOXXHOCTh TIPHOOpECTH
OTIBIT BEICHUS
KOHCTPYKTHUBHOI'O 1HAJIOTa;
rpyMIoBoi paboThl MK
paboThI B mapax, KOTOPBIE yyaT
TTUIIENCTOB KOMaHIHON padoTe
1 B3aMMOJEHUCTBUIO C IPYTMMU
eTEMU

22

Bonopoa. Ionstue o
KHCJIOTaxX M COJISIX

https://www.yaklass.ru/p/h
https://resh.edu.ru/subject/
29/

WHUIIMAPOBAHNE U TTOIEPIKKA
HCCIEA0BATENbCKON
JACATCIIbHOCTU JIMIICUCTOB B
[paMKax pearn3ainuyd UMH
VHIWBUIYaTbHBIX U
TPYIIIOBBIX
MCCIIEI0BATEIBCKUX TIPOEKTOB,
YTO AACT UM BO3MOXKHOCTb
MPHOOPECTH HABBIK
CaMOCTOSITEITEHOTO PEIICHUS
TEOPETHUYECKOH MPOOIIEMBI,
HaBBIK TEHEPUPOBAHUS U

o opMIIeHUST COOCTBEHHBIX
Hﬂeﬁ, HaBBIK YBAXXUTCJIBHOI'O
OTHOIIICHUS K Iy)KUM UACIM,
0 opMIIEHHBIM B paboTax
NIPYTrUX UcclieoBaTeNeu,
HaBBIK ITyOJIMYHOTO
BBICTYIICHUS TIEpe]

Ay ITUTOPUEH,
ApPTyMEHTUPOBAHUS H
OTCTauBaHUS CBOEH TOUKH
3peHusl.

2.3

KonnuecrBeHHbIe
OTHOIIICHUSA B XUMHUU

https://www.yaklass.ru/p/h
imija

YcraHoBneHue
JTOBEPUTENBHBIX OTHOLIEHUH
MEX1y YUUTEIIEM U €TO
Y9E€HUKaMH, CTIOCOOCTBYIOIITIX
[MO3UTUBHOMY BOCIPHUSATHIO

yyalmumucs TpeboBaHuN 1




Mpoch0 YUHUTEIsl, IPUBIICUECHHIO
VX BHUMaHUS K 00CYXIaeMoit
Ha ypoKe HH(pOpMaLuH,
AKTUBHU3ALNN X
M03HABATEILHOM NEATEIHHOCTH

[lepuonnueckas cuctema
XUMHUYCCKUX JICMCHTOB
J1. 1. Menneneena.
CtpoeHue atoma

2.3 |Boga. PactBopsbl. [lonsitue| 5 https://www.yaklass.ru/p/h | Y cranosnenne
00 OCHOBAHMUSIX M TOBEPUTEIbHBIX OTHOLLIEHUI
MCXKAY YYUTCIIEM U €TO
YYIEHUKaMH, CTIOCOOCTBYIOIITIX
MO3UTUBHOMY BOCHPHUATUIO
yJaluMucs TpeOoBaHUN 1
[IPOCHO YUHTENs, TPUBICYCHUIO
WX BHIMaHUS K 00CyKIaeMoi
Ha ypoKe HH(pOpMaLuH,
AKTUBU3allUN UX
O3HAaBaTEILHON JCATCIIBHOCTHU
2.4 |OcHOBHBIE KJIACCHI 11 https://www.yaklass.ru/p/h |IIpuBneuenue BHUMaHUS
HEOPraHUYECKUX M ydalmuXcst K = IEHHOCTHOMY)|
CoeTMHEHUI ACIICKTY M3y4aceMbIX Ha YpOKax
IMBJICHHUH, opraHusanus x|
paboTel Cc momydaemMol Ha
[VPOKE COLMAJIbHO 3HAYUMOMU
MH(pOpMAaIIeH —
I/IHI/IHI/H/IpOBaHI/Ie €€
0OCY)KICHMsI,  BBICKa3bIBAHUS
ydallruMHUCss CBOEro MHEHUS I10
€€ TOBOAY, BHIPAOOTKH CBOETO
K HEHl OTHOIIICHUS
Paznea 3. 15
Iepuoauyeckuil 3aK0H U
Ilepuoanueckasi cucrema
xuMuUdecknx jaementon 1. K.
MenaeeeBa.
CtpoeHune aToMOB. XUMHUYeCKAs
CBsI3b. OKHCJIUTEIbHO-
BOCCTAHOBHMTEIbHbIC PeaKIUH
3.1 |Ilepuoauyeckuii 3aK0H U 7 https://www.yaklass.ru/p/h |MHUIIMEpOBaHKE U MOLAEPIKKA

imija
https://resh.edu.ru/subject/
29/

MCCIIEI0BATEIbCKON
JACATCIIbHOCTU JIMIICUCTOB B
[paMKax pearn3anuyd UMH
VHIVNBUIYaTbHBIX U
TPYNIIOBBIX
MCCIIEI0OBATENBCKUX MTPOCKTOB,
YTO JJaCT UM BO3MOXHOCTD
MPHOOPECTH HABBIK
CaMOCTOSITEIIBHOTO PELICHUS
TEOPETUUECKON POOIIEMBI,
HaBBIK TEHEPUPOBAHUS U

o opMIIeHUST COOCTBEHHBIX
WJeH, HABBIK YBAXKHUTEIHLHOTO
OTHOIIICHUS K UY)KUM UACIM,
o opMIIEHHBIM B paboTax
NIPYTrUX UcclieoBaTeNeu,
HaBBIK ITyOJIMYHOTO

BBICTYIIJICHUA IEPE]




Ay TUTOPHUEH,
ApIyMEHTUPOBAHUS U
OTCTauBaHUs CBOEH TOUKHU

3peHusl.

3.2 |Xumuueckas CBS3b. 8 |1 https://www.yaklass.ru/p/h |IIpuBneuenue BHUMaHUs
OKHCIUTENBHO- imija y4almuxcs K IEHHOCTHOMY|
BOCCTAaHOBHUTEJIbHBIE https://resh.edu.ru/subject/ PCUCKTY U3YTaCMBIX Ha ypoKax
peaKHI/II/I & MBJICHHH, opranusanus HUx|

paboTel C TOMy4aeMod Ha|
YPOKE COLMAIBHO 3HAYUMOM
mHpOpManuen —
MHULIUIPOBAHUE ee
00CYXIIeHHs,  BbICKa3bIBaHNUS
[yJaIIMMUCSL CBOETO MHEHHUS IO
ee MOBOJY, BBIPAOOTKH CBOETO
K HEH OTHOIICHMS

PesepBHOE Bpemst 3
OBHIEE KOJIMYECTBO 68
YACOB 110 TIPOI'PAMME

TemaTn4yeckoe IJIAHNPOBaAHME Y4eOHOTO npeaMeTa « XuMHUs»
9 kaacc (3uaca B Heneaw *34 neneau=102qyaca)

No | HaumenoBanue paznenos | Ko | Komuuect S0P/1IOP JesTenbHOCTh YUUTEINS
/i U TeM - BO C Y4€TOM IPOTrpaMMbl
BO KOHTPOJIb BOCIIMTaHU
qac HBIX
OB pabot /
MIpaKTH4e
CKHUX
pabot
Pa3nen 1. BemecTBo n 17
XHMHYeCcKas peakius
1.1 [osTopenue u yrayosienue 51 nttps://www.yaklass.ru/p/hi pHUTIMEPOBaHUE U TIOJIIEPIKKA

BHAHUI OCHOBHBIX pa3Je/ioB

mija 1CCIIEI0BATENIbCKOU
kypea 8 kaacea nttps://resh.edu.ru/subject/2 |nesTeIbHOCTH JIUIICUCTOB B
9/ paMKax pealu3aiii MU
I/IHI[I/IBI/II[yaJ'IBHI)IX n
TPYIIOBBIX

MCCIIEIOBATEIILCKUX MTPOEKTOB,
YTO J1aCT UM BO3MOXKHOCTb
MpHUOOpECTH HaBBIK
CaMOCTOSITENIHOT'O PELICHHUs
TEOPETUUECKON TPOOIIEMBI,
HAaBBIK TCHEPUPOBAHUS U

o opMITeHHST COOCTBEHHBIX
WIei, HaBBIK YBAKUTEIHHOTO
OTHOIICHUS K 9y)KUM HJICSIM,
0(OpMIICHHBIM B paboTax
TIPYTUX UCCIIEIOBATEIIEH,
HABBIK TyOJIMYHOTO




BBICTYILJICHHS TIEPE]
ayIUTOPHUEN,
ApPIrYMEHTHPOBAHUS U
OTCTAaUMBaHUS CBOCH TOUKHU
BpPEHUS.

1.2 DcuoBHBIE

Yl XUMUYECKHX PEeaKUuid

3aKOHOMCPHOCTH ITPOTCKAH

https://www.yaklass.ru/p/hi

mija
https://resh.edu.ru/subject/2

9/

Y cTaHOBJIEHHE TOBEPUTEIBHBIX
OTHOLICHUH MEXIy yUUTENEM H
ero yueHHKaMmH,
CIIOCOOCTBYIOIIUX ITO3UTHBHOMY
BOCTIPHSITUIO YHALIUMUCS
TpeOOBaHM U MPOCKO yUHUTEINS,
MIPUBJICYCHHUIO MX BHUMAHHS K
00CyXKIaeMoi Ha ypOKe
nHPOPMALIUH, AKTUBU3ALIUU HX
M03HABATEIILHOM IeATEITbHOCTH

1.3 PnexkTpoauTHdeckas

peakuu B pacTBOpPax

mucconuanys. XMMHUUECKHUE

|oo

https://www.yaklass.ru/p/hi

mija
https://resh.edu.ru/subject/2

9/

[ IpuBIIeYeHNE BHUMAaHHUs
[yJaIIuXxcst K LIEHHOCTHOMY|
ACIIEKTY HM3y4YaeMbIX Ha YpOKax|
SIBIICHU, OpraHu3anus ux padboTsl
C  [OoJay4yaeMoil  Ha  ypoOke
COLIUAIIEHO 3HAYUMOH|
mHpOpMaIed — WHULIUUPOBAHHUE
ee 0OCYXIEHHs, BBICKA3bIBaHUS]
[yJaIllUMKCSl CBOETO MHEHUS T10 ¢
MOBOJY, BBIPAOOTKH CBOETO K HEH|
OTHOILICHUS

Paznena 2. Hemerajiabl 1 ux
coeIMHEeHUs

2.1 POmas xapakTepucTHKa
XUMHYECKHUX 3JIEMEHTOB
VIIA-rpynnsl. ['anorenst

nttps://www.yaklass.ru/p/hi
mija

MHULIMUPOBAHHE U MOAJIEPHKKA
MCCIIEA0BATENbCKON
NESATENIBHOCTH JIMLIEUCTOB B
[paMKax peanu3anui UMH
VH/IMBUIYaJIbHBIX U
TPYTIITOBBIX
MCCIIEJOBATEIBCKUX MPOEKTOB,
YTO AACT UM BO3MOKHOCTb
nproOpecTH HaBbIK
CaMOCTOSITEJILHOTO PEIICHUS
TEOPETUYECKOI MPOOIIEMBI,
HaBbIK TeHEPUPOBAHUS U
oopmiIeHns COOCTBEHHBIX
W/eil, HaBBIK YBaKUTEIBHOTO
OTHOILLIECHMS K UYKUM UJESM,
o opMIIEHHBIM B paboTax
NPYTUX UCCIIEA0BATENEH,
HaBbIK TyOJIMYHOTO
BBICTYIUIEHUS IIEPENT
ayJIUTOPHUEN,
ApryMEHTUPOBAHUS U
OTCTaNBaHUS CBOEH TOYKH
3peHusl.

2.2 DOmias xapakTepucTHUKa
XUMHYECKHUX DJIEMEHTOB

[

https://www.yaklass.ru/p/hi

mija

—IpI/IBHG‘-IeHI/Ie BHUMAaHUA

ydarmunuxcsa K IIEHHOCTHOMY|




VIA-rpynnel. Cepa u eé
COCIUHCHUA

https://resh.edu.ru/subject/2
9/

ACTIEKTY M3Yy4YaeMbIX Ha YpOKax
MBJICHMIA, OPraHU3aLus UX PabOThI
C MOJTy4aeMou Ha YPOKE
COLIMAJIbHO 3HAYNMOM|
nHDOpMAaITEll — MHUIMHPOBAHHUE
ee 0O0CYXIeHHUS, BBICKAa3bIBAHUS
[YHAIIMMHUCS CBOETO MHEHUS MO €€
[MOBOTY, BHIPAOOTKH CBOETO K HEl]
OTHOIIICHUS

2.3

DO11ast xapakTepuCTUKa
XUMHUYECKHX 3JICMEHTOB
VA-rpynmsl. Azot, hpochop
U X COCIUHEHHUS

(BN

https://www.yaklass.ru/p/hi

mija
https://resh.edu.ru/subject/2
9/

MHUIIMHPOBAHKE U TIOIICPIKKA
MCCIIEA0BATEIbCKOU

eI TeIbHOCTH JIUIEHCTOB B
[paMKax peanu3aiui HMH
WHIUBUAYAIbHBIX U
PYIIOBBIX
MCCIIeIOBATENIbCKUX MTPOEKTOB,
YTO JaCT UM BO3MOXKHOCTH
MpHUOOpPECTH HaBBIK
CaMOCTOSITEIILHOTO PEIICHHUS
TEOPETUUECKON TPOOIIEMBI,
HABBIK TCHEPUPOBAHUS U

o opMIIEHHS COOCTBEHHBIX
WICH, HABBIK YBAKUTEIBHOTO
OTHOIICHUS K YY>KUM HJIEIM,
0 OpPMIICHHBIM B paboTax
NPYTUX UCCIeA0BaTENCH,
HaBBIK ITyOJIMYHOTO
BBICTYIUICHUS TIEpe]l
ayJIUTOPUEN,
ApTryMEHTUPOBAHUS U
OTCTaMBaHUA CBOECH TOUKHU
3pEeHMsL.

24

DOmas XapaKTepUCTHKA
XUMHYECKHUX DIIEMEHTOB|
IVA-rpynmnel.  Yriepon w
KPEMHUI U UX COEIAMHEHUS.
bop

|oo

nttps://www.yaklass.ru/p/hi
mija

Y cTaHOBJIEHHE TOBEPHTEIBHBIX
OTHOILCHUI MEKIY YUUTEIIEM U
ero ydeHHKaMHu,
CIIOCOOCTBYIOIIUX TTO3UTHBHOMY
BOCIIPUSTHIO YYAIIUMHUCS
TpeOOBaHMI U MPOCHO YUHUTEIS,
[PUBJICYCHUIO UX BHUMAHHUS K
00Cy’K1aeMoii Ha ypoke
nH(pOpMannK, aKTUBH3ALUH UX
[103HABATEIBLHOMN IEATEIbHOCTH

Paznen

3.Mertaaabl HW  HX

COCIMHCHHUA

3.1

DO1muMe cBOMCTBA METAILIOB

https://www.yaklass.ru/p/hi

mija
https://resh.edu.ru/subject/2

9/

3.2

BaxgelIme MeTaIbl U UX
COeTMHEHUS

nttps://www.yaklass.ru/p/himi

ja
nttps://resh.edu.ru/subject/29/

MHULUUPOBAHUE U NOJJIEPHKKA
MCCIIeI0BATEILCKOM
JICATCIIBHOCTU JIMLICHUCTOB B
[paMKax peanu3alnuv UMu
MHIMBUIYAIbHBIX U TPYNIOBBIX




HCCIIeIOBATEIILCKUX ITPOEKTOB,
YTO AACT UM BO3MOXXHOCTH
proOpPeCTH HABBIK
CaMOCTOSITEITLHOT'O PEIICHHUS
TEOPETHUECKON TIPOOIEMEI,
HaBbIK TEHEPUPOBAHUS U

o opmIIeHUs] COOCTBEHHBIX HJICH,
HAaBBIK YBKUTEILHOTO
OTHOIIICHUS K IY>KUM UACIM,
0(OpPMIICHHBIM B PabOTax JPYTrux
HncclieqoBaTeNICHi, HaBBIK
MyOJIMYHOTO BBICTYIUICHUS TIEpe]]
Ay TUTOPUEH, apTyMEHTHPOBAHU
Y OTCTAUBaHUsI CBOEH TOUKH
3peHusl.

YACOB 110 TIPOT'PAMME

Paznen 4. Xumus u okpy:kawmasi 3
cpena
4.1 BemectBa u marepuayinl B 3 nttps://www.yaklass.ru/p/hi ipuBneueHue BHUMaHUs
PKM3HH 4elioBeka. (OCHOBEI mija y4JaIuXxcs K ICHHOCTHOMY
DKOJIOTHYECKON https://resh.edu.ru/subject/2 [ACTICKTY H3y4aCMbIX Ha ypoKax
rpaMOTHOCTI/I % MBJICHUH, OpraHu3anus ux
[pabOoTHI C TIOTy4aeMOil Ha ypoKe
COUAJIbBHO 3HAYNUMOHN
nHQOpMaIell — THUIIUUPOBaHUE
cC O6CY)K,Z[CHI/I$I, BBICKA3bIBAHU S
yqalyuMucCa CBOCIro MHEHUA 10 €€
MOBOJLY, BBIPAOOTKH CBOETO K HEl
OTHOLLICHUS
Pe3zepBHOE Bpemst 3
OBUIEE KOJIMYECTBO, 68
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