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Pabouas mporpamma mo Xxumuu A odydaronuxcs 8-9 KiaccoB cocTaBieHa Ha
ocHoBe TpeboBaHMIl K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM
MpOrpaMMBbl OCHOBHOT'O O0IIero oOpa3oBaHMs, IPEACTAaBICHHBIX B DeaepaabHOM
roCy/IapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIIEro 00pa3oBaHUS,
¢ y4€ToM pacupeAeaEHHBIX MO KiIaccaM IPOBepsIeMbIX TpeOOBaHUN K pe3yabTaTamM
OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl  OCHOBHOIO  OOIIETo
o0pa3oBaHUs M DJIEMEHTOB COJEpPKaHUs, MNPEACTaBICHHBIX B YHHBEPCATHLHOM
Koau(HUKATOPE M0 XMMHH, a TaK)Ke Ha oCHOBe [IprMepHOI mporpaMMbl BOCIIUTaHUS
00yYaronuxcs IpH IMOJYYECHUH OCHOBHOTO OOIEro oOpa3oBaHUS U C yU4ETOM
Konnenmuu mnpenomaBanuss ydyeOHOro IpeaMeTa «XHMHS» B 00pa3oBaTEIbHBIX
OpraHu3alusax Poccuiickoim denepanuu, peAN3YIOUINX OCHOBHBIE
oO1reo0pazoBarenbHble TporpaMMmel (yTB. Pemmennem Komernn MunmnpocsenieHus
Poccun, npotoxosn ot 03.12.2019 N I1K-4BH).

HOACHUTEJIBHASA 3AIINCKA

CornacHo cBoeMy Ha3HAauYeHUIO pabodas MporpaMma SIBISETCS OPUESHTUPOM
IS COCTaBJICHUS pa0OUYMX aBTOPCKHX IMPOTPaMM: OHa JTa&T MPEICTaBICHHE O LEJIsX,
oOImielt cTpaTeruy 00y4YeHUs, BOCIIMTAHKS M Pa3BUTHs OO0YYaIOIIUXCS CPEICTBAMHU
y4eOHOro TmpeaMera «XHUMHs»; YCTaHABIMBAET O0SA3aTENbHOE MPEIMETHOE
colepkaHue, TMpeAyCMaTpuUBaeT  paclpeiesieHue ero 1o  KilaccaM |
CTPYKTYPHpPOBaHHKE €ro MO0 pa3jiesiaM U TeMaM Kypca, OfpeiesisieT KOJIMYeCTBEHHbIE
M KaueCTBEHHbIC XapaKTEPUCTUKHU COJEPKAHUSA; JACT MPUMEPHOE pacrpe/eieHue
y4eOHBIX YacoB MO TEMAaTUYECKUM pazjiellaM Kypca H PEKOMEHIYEMYIO
MOCNIEIOBATEIBHOCTh ~ UX  M3YyYEHHS C  Y4ETOM  MEXKIPEAMETHBIX |
BHYTPECHHETIPEAMETHBIX CBsI3€l, JIOTUKH Y4eOHOro Tpollecca, BO3PACTHBIX
0coOEHHOCTEW OOydYalIIUXCs  OMpeAeNseT BO3MOXHOCTH TpeAMeTa  JUis
peanu3anuu TpeOOBaHMKM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTelIbHOM
IIporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30oBaHHUs, a Tak ke TpeOOBaHUN K
pesynbrataM oOy4YeHHs] XMMHUHU Ha YPOBHE IeJIei U3y4eHHs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEIBHON NEATeNbHOCTH / y4eOHBIX JACHCTBUN y4YEHUKaA IO
OCBOEHHIO YYEOHOI'O COJIepKaHusl.

OBIHIAA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA «XUMMUS»

Bknag yueOHoro npenmera «XuMus» B JOCTUXKEHHUE LI€JIed OCHOBHOTO OOIIETO
oOpa3oBaHus 00YCJIOBIIEH BO MHOTOM 3HAa4Y€HHWEM XMMHUYECKOW HAyKU B IMO3HAHHUH
3aKOHOB TPHUPOABI, B Pa3BUTHH MPOWU3BOAMUTEIBHBIX CHJI OOIIECTBA W CO3/IaHUU
HOBOM 0a3bl MaTEPUAITBHON KYJIBTYPHI.

XUMHUSI Kak dJEMEHT CHCTEMbl E€CTECTBEHHBIX HAYK pPAacHpOCTpaHWsia CBOE
BIIMSIHME Ha BCE O0JIACTH YEJIOBEUECKOrO CYIIECTBOBAHMS, 3aj/iajla HOBOE BUJICHHE
MHpa, CTalla HEOThEMJIEMbIM KOMIIOHEHTOM MHUPOBOM KYJIbTYpPbl, HEOOXOJAUMBIM
YCJIOBUEM KU3HU OOIIECTBA: 3HAHUE XUMHUU CIIYKUT OCHOBOM JUIsi (pOpMUPOBAHUS



MHPOBO33PEHUS YEJIOBEKA, €r0 MPEACTABICHUN O MAaTepUATbHOM €IUHCTBE MUPA;
BAXHYI0O  pOJIb  HrpaloT  (OpMHpYEeMbIE  XHMHEH  MPEJACTaBICHHSI O
B3aMMOITPEBPAIICHUSIX SHEPTUHU U 00 IBOJIOIMU BELIECTB B MPUPOJIE; COBPEMEHHAs
XUMUSl HalpaBlieHA Ha pEIICHHE M00albHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
YEJIOBEUYECTBA — CBIPHEBOM, DJHEPreTUYECKOW, IHUIIEBOM M OSKOJOTHYECKOU
0e30MacHOCTH, MPoOJIeM 3paBOOXPaHEHUS.

B ycnoBusix Bo3pacTtaromiero 3HaueHusi XUMUU B )KU3HU OOIIECTBA CYIIECTBEHHO
MOBLICKJIACHh POJIb XUMHUUYECKOTO 0Opa3oBaHus. B miaHe coluamu3aiuyd OHO
SABJISIETCS OJHUM W3 YCIOBUM (QOpMHpOBaHHMS MHTEIUICKTAa JIMYHOCTU U
TapMOHUYHOTO €€ Pa3BUTHSL.

CoBpeMEHHOMY Y€JIOBEKY XUMHYCCKUE 3HAHUS HEOOXOIUMBI JJIs IPHOOPETCHUS
OOIIEKYJBTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYAUTHCA B COIIMYME U
OTBETCTBEHHO Y4YaCTBOBAaTh B MHOI'000pa3HOW KW3HU OOIIECTBa, JJII OCO3HAHMS
BAXHOCTU Pa3yMHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M 3J0POBBIO JIPYTUX, K
OKpYKarolIel NpUPOTHON Cpeae, Iyl FPaMOTHOTO TOBEJICHUS MPU UCIIOIb30BAHUHU
Pa3IMYHBIX MAaTEPUAJIOB U XUMHUUECKHUX BEILIECTB B MOBCEITHEBHOM JKU3HM.

XUMHUYEeCKOe 00pa30BaHKE B OCHOBHOM ITKOJIE SIBIISIETCS 6a30BBIM 110 OTHOIIIECHU IO
K cucTeMe oOIero XuMu4eckoro oopaszoBaHus. [1oaToMy Ha COOTBETCTBYIOIIEM
€My YpPOBHE OHO peaju3yeT MPHUCYIIHE OOIIeMy XHMHUUYECKOMY OOpa3OBaHUIO
KJTFOUEBBIC IIEHHOCTH, KOTOPBIE OTPaXXalOT T'OCYJapCTBEHHbBIC, OOIECTBEHHBIC H
WHIUBUIyaJIbHbBIE TOTPEOHOCTH. DTUM OMPEACISIETCS CYIITHOCTh OOIIEH CTpaTeruu
00y4eHUs1, BOCITUTAHUS U PA3BUTHS 00YJAIOIMMUXCS CPEJACTBAMHU YU4eOHOTO MpeIMeTa
«XHAMUSD.

N3yuenne mpeamera: 1) cmocoOCTByeT peanu3alid  BO3MOKHOCTEH st
caMopa3BUTHSI ¥ (OPMHUPOBAHUA  KYJBTYpPhl JIMYHOCTH, €€ oOfmed u
(YHKIIMOHAIPHOM IPaMOTHOCTH; 2) BHOCUT BKJIaJ B (POPMHUPOBAHUE MBIILICHHS H
TBOPYECKUX CIOCOOHOCTEH IMOAPOCTKOB, HABBIKOB UX CAMOCTOSTCIHHOM y4eOHOM
NEATeIIbHOCTH, YKCIIEPUMEHTAIBHBIX M HCCIICI0BATSIIbCKUX YMEHUH, HEOOXOIMMBIX
KaK B IOBCEJHEBHOM KHW3HH, TaK U B MNPO(ECCHOHAIBHOW IeATeIbHOCTH; 3)
3HAKOMHT CO CIIeU(PUKON HAYIHOTO MBIIIICHUS, 3aKJIaJIbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIs/1a HA €JUHCTBO IMPUPOJIBI U YETIOBEKA, SIBISIETCSI OTBETCTBEHHBIM 3TAIllOM B
(hopMUPOBaHUHN €CTECTBEHHO-HAYYHON IPaMOTHOCTH ITOJIPOCTKOB; 4) CTIOCOOCTBYET
(hopMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHS K €CTeCTBEHHO-HAyYHBIM 3HAHUAM, K
MpUPOJIe, K 4YEIOBEKYy, BHOCHUT CBOH BKJIAJ B SKOJOTHYECKOE OOpa30BaHHE
IIKOJIbHUKOB.

Ha3Bannple HampaBieHUsS B OOYYCHHHM XHMHHM OOCCIICUYMBAIOTCS CIEIU(PUKOMN
COZCpKaHUs TpeaMeTa, KOTOPBIM SBISETCS I€AarorM4eckyd aJanTUPOBAHHBIM
OTpaXeHHEM 0a30BOM HAYKH XMMHH Ha OIMpPEICIEHHOM dTare e€ pa3BUTHS.

Kypc XxvMuu OCHOBHOM IIKOJBI OPUEHTHPOBAH HAa OCBOCHHE OO0YYaIOIIMMHUCS
OCHOB HEOPraHWYECKONH XMMUHM U HEKOTOPHIX MOHITUN U CBEICHUN 00 OTIEIbHBIX
00BEKTaX OPraHUYECKOU XUMHUHU.

CtpykTypa coaepxkaHus TmpeameTa cOpMHUpOBaHA HA OCHOBE CHCTEMHOIO
nojaxoja kK ero uzydeHuro. CojepkaHu€ CKJIAJbIBACTCS M3 CHUCTEMbI MOHATHU O
XUMHUYECKOM 3JIEMEHTE W BEUIECTBE U CUCTEMBI MOHATUN O XUMHUYECKOW PEAKIIUU.
O06e 3Tu cUCTEMBI CTPYKTYPHO OPTaHW30BaHBI MO MPUHITUITY MOCJIEIOBATEIBHOTO



Pa3BUTHUS 3HAHUM HA OCHOBE TECOPETUYECKHUX IMPEACTABICHUNA PA3HOTO YPOBHA:
aTOMHO-MOJICKYJISIPHOTO YYE€HMSI KAaK OCHOBBI BCErO €CTECTBO3HAHUS, YPOBHSA
[Tepnonnueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH, YUCHUS
O CTPOCHHM aTOMa U XMMHUYECKOU CBS3M, NMPEACTABICHUIN 00 3IEKTPOIUTHYECKOM
JIUCCOIMAIIAN BEIIECTB B pacTBOpax. TeopeTHUeCKre 3HaHUs pacCMaTPUBAIOTCS HA
OCHOBE DMIIUPUYECKH TIOJTYYEHHBIX W OCMBICICHHBIX (DaKTOB, pa3BUBAIOTCS
MOCJIEIOBATEILHO OT OJTHOTO YPOBHS K APYTOMY, BBITOJIHSASA (YHKIIUH OOBSICHEHUS
W TPOTHO3UPOBAHMUS CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U MOJYYEHUS U3y4aeMbIX BEIIECTB.

Takass opraHmzanms COJCpXKaHHMS Kypca CHOCOOCTBYET IMPE/ICTaBICHUIO
XMMHUYECKOW COCTABJISIIONICH HAy4YHOW KapTHUHBI MHPA B JIOTMKE €€ CHUCTEMHOU
npupoabsl. TeM camMbIM oOecreunBaeTCsl BO3MOXKHOCTH (OPMHUPOBAHUSA Y
00yJaronuXcs IIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HaHHUIO M METOAaM MO3HAHUS
B Hayke. BaxxHO Tak»Xe 3aMETUTh, YTO OCBOCHUE COACPKAHUS Kypca MPOUCXOIUT C
MPUBJICUCHUEM 3HAHUM W3 paHee H3YYEHHBIX KypcoB: «OKpyXKawoluid MHUPY,
«buomorus. 5—7 xknacce» n «Pu3uka. 7 Kiaccy.

HEJAN U3YYEHUSA YYEBHOI'O IPEJIMETA «XUMMSA»

K  HampaBleHMIO  NEPBOCTEIICHHOHM  3HAYMMOCTH  IPH  peaau3aluu
oOpa3oBaTeIbHBIX (PYHKUMH mpeaMeTa «XUMHUS»  TPagUIMOHHO OTHOCST
¢bopMupoBaHuEe 3HAHHN OCHOB XHMHUYECKOM HAyKH KakK 00JacTH COBPEMEHHOTO
€CTEeCTBO3HAHUSA, MPAKTUYCCKONW JEATEIIbHOCTH 4YeJOBeKa W KaK OJHOTO U3
KOMITOHEHTOB MHUPOBOM KYJBTYpHI. 3ajilaua MpeaMera COCTOMT B (hOPMHUPOBAHUM
CHUCTEMBl XMMHUUYECKUX 3HAHUN — BaXHEUIIUX (AKTOB, TMOHATHH, 3aKOHOB U
TEOPETHYECKUX TIOJIOKEHUN, JOCTYIHBIX OOOOIIEHH MHPOBO33PEHUYECKOTO
XapakTepa, S3blKa HAyKH, 3HAHMM O HAyYHBIX METOJAaX H3Y4YeHHUS BEIICCTB M
XUMHUYECKUX PEaKIUi, a TaKkke B ((OPMUPOBAHUHU U PA3BUTHH YMEHUM U CIIOCOOOB
NEATeIIbHOCTH, CBSI3aHHBIX C IJITAaHWUPOBAaHHMEM, HAOJIOJCHHUEM M IIPOBEJICHUEM
XUMHUYECKOTO IKCTIEPUMEHTA, COONIOJCHUEM IpaBUi O€30MacHOro oOpamieHus C
BEIIIECTBAMU B ITOBCETHEBHOMN KHU3HHU.

Hapsimy ¢ »TumM nenmm wu3ydeHHs IIpeaMeTra B NporpaMMe YTOYHEHBI H
CKOPPEKTUPOBAHBI C YYETOM HOBBIX IPHOPHTETOB B CHCTEME OCHOBHOI'O OOIIETO
oOpazoBanus. CerogHs B oOpa3oBaHHMM 0CO00 3HAYMMON  MpPH3HAETCS
HAlpaBJICHHOCTh OOYyYCHHUS Ha pa3BUTHE W  CaMOpa3BUTHE  JIMYHOCTH,
dbopmupoBanue e€ MHTEUIEKTa U 001el KyIbTypbl. O0yueHne YMEHUIO YUYUTHCS U
MPOJIOKATh CBOE 0Opa30oBaHUE CAMOCTOSTEIHFHO CTAHOBUTCS OJTHOM M3 BaKHEHUIIIMX
byHKINH yaeOHBIX TTPEAMETOB.

B cBsi3u ¢ 3THM Npu M3yYeHUHW MpEIMETa B OCHOBHOM IIKOJIE JOMHHHUPYIOIIEE
3HAYCHHUE TPUOOPEITN TaKKe IICIH, KaK:

* (dopMupOBaHHWE HWHTCIUICKTYaJbHO pPa3BUTOM JMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYAHUYECTBY, CaMOCTOSTCILHOMY NPHHATHIO PEIICHUH,
CITOCOOHOM aJTaNITHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSM JKH3HU;

* HaIpaBJICHHOCTh OOYYCHHUS HA CHCTEMATHUYECKOE MPHUOOIICHUE yYaIuXCs K
CaMOCTOSITEILHOM IMO3HABATEIbHOM JCATEILHOCTH, HAYYHBIM METOJIaM ITO3HAHMS,
GbOpMHUPYIOIIIMM MOTHBALIMIO M Pa3BUTHE CLIOCOOHOCTEN K XUMMUH;



* o0ecrniedyeHre YCIOBHM, CIIOCOOCTBYIONIUX MPUOOPETCHUIO O0YYaIOIIUMHUCS
OMbITa PA3HOOOPA3HOU JEATENIBHOCTH, MO3HAHUS U CAMOIIO3HAHUS, KIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIINI), UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE IS
Pa3IUYHBIX BUJOB JAEATEIbHOCTH;

* (dopMupoBaHHE YMEHUU OOBSCHATH U OLICHUBATH SIBIICHUSI OKPYXKAIOIIETO
MHpa Ha OCHOBAHHMM 3HAHUM U OMBITA, MOTYUYECHHBIX IPU U3YYCHUU XUMUU;

* (dhopMupoBaHUE y 00yUAIOIIUXCS TYMAHUCTUYECKUX OTHOLIEHUM, TOHUMAaHUS
IIEHHOCTH XUMUYECKUX 3HAHUU ISl BBIPAOOTKH SKOJOTHUECKHU IeJeco00pa3HOro
MOBEJICHUsI B OBITY W TPYAOBOM JACSATEILHOCTH B IEISAX COXPAHEHHS] CBOETO
310POBbS M OKPYKAKOLIEW TPUPOTHON CPEIbI;

* pa3BUTHE MOTHUBAIMK K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJI U
CaMOBOCIIUTAaHUIO HAa OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MpOoQuiisi U HAMpPaBICHHOCTH JAJIbHEHUIIIETO
o0y4eHusl.

MECTO YYEBHOI'O HPEJIMETA «XUMMHSA» B YYHEBHOM IIJIAHE

B cucreme oOmero oOpa3zoBaHus «XHMHUS» TIpU3HaAHA 00s3aTEIbHBIM
y4eOHBIM TPEAMETOM, KOTOPBIA BXOAUT B COCTaB TIPEAMETHON oOjacTu
«EcTecTBeHHO-HayYHBIE TIPEAMETHI».

VY4eOHBIM JIaHOM Ha €€ u3ydeHue oTBeZieHO 136 yueOHbIX 4acoB — 10 2 4 B
HeJeno B 8 1 9 ki1accax COOTBETCTBEHHO:

B 8 Kj1acce 68 yacoB -0 2 4 B HEAEIIO

B 9 xi1acce 68 yacoB-110 2 Y B HEJIEITIO

B 8 xmacce pesepBHOEe yueOHOE BpeMms-34, KOTOPOE HCIIOIB3yEeTCS IS
IIOBTOPEHHSI OCHOBHBIX BOIIPOCOB Kypca. B 9 kimacce pesepBHoe yueOHOE BpeMs-44,
KOTOPOE UCIOJIb3YETCs AJIs1 TOBTOPEHUSI OCHOBHBIX BOIIPOCOB Kypca.

B crpykrype paboueld mporpaMMbpl Hapsay C IOSCHUTSIBHOM 3alUCKOM
BBIJICJICHBI CIICAYIOIINE Pa3eiibl:

* IUIAaHUPYEMbIC PE3yIbTaThl OCBOCHUS Yy4EOHOro mpeamera «XHUMHS» —
JUYHOCTHBIC, METAIIPEIMETHBIC, ITPEIMETHBIC;

* CcoJiep)KaHHE y4eOHOTO MpeaMeTa « XUMHUS» MO0 rojiaM oOy4YeHUs;

* MOPUMEPHOE TEMATHUYECKOE IIAHUPOBAHHE, B KOTOPOM JICTaJIU3UPOBAHO
coZiepKaHNe Ka)KI0M KOHKPETHON TEeMbI, YKa3aHbl KOJIHYECTBO YaCOB, OTBOJUMBIX
Ha e¢ W3y4YeHHWE, W OCHOBHBIC BHJBI YyYeOHOW JEATCIIBHOCTH YYEHHKA,
dbopMupyemMble TpH HU3YYCHUH TEMbI, TNPHUBEAEH IEepEeUeHb JIEMOHCTPAIIHH,
BBITIOJTHSAEMBIX YUUTEIEM, U MEPEYCHb PEKOMEHIYEMbIX JJa0OPATOPHBIX OMBITOB U
MPAKTUUYECKUX PA0OT, BHITIOIHICMBIX yUAIIUMUCS.

COJEPKXAHME YYEBHOI'O ITPEJIMETA

8 kiacce

IlepBoHauyajibHbIE XUMHUYECKHE TIOHATHS

[Ipenmer xumuu. Posib XuMuM B )KU3HH YesioBeKa. Tena u BemecTBa. PU3ndeckue
CBOICTBA BEIIECTB. ArperaTHoe CocTossHuE BemecTB. [loHsTHE O METO1aX TO3HAHUSA



B XUMHHM. XHMHS B cHcTeMe HayK. Yucrtele BemectBa U cMecH. CrnocoObl
pas3zesieHusl CMECE.
ATOMBI W MOJIEKYJbl. XHMHUYECKHE dJIeMEHThl. CHMBOJIBI XUMHYECKUX
3neMeHTOB. [IpocThie U ClIoXKHBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.
Xumuueckas (popmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BemlecTB. OTHOcCUTENbHAS aToMHas macca. OTHOCUTENbHAS
MOJIEKYJIApHasA Macca. MaccoBas J0JIs1 XUMUYECKOTO JIEMEHTA B COCIMHECHUMU.
DOU3NYECKUE U XMMHUYECKUE SABIICHUS. XUMHUYECKasd PEAKIUS U €€ MPU3HAKH.
3aKOH COXpaHEHMsI MacChl BemecTB. XuMmuueckue ypaBHeHus. Kiaccuduxanus
XUMHUYECKHX peaKIuil (COCAUHCHUS, Pa3IOKEHHUs, 3aMEIeHUs, 0OMEHA).
XUMHYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOU TMOCYJION, C MpaBUiaMu
paboTHI B TabOpaToOpun U MprEMaMu 00paIeHus ¢ JabopaTOpHBIM 000PYI0BaHUEM;
W3YUYCHHUE U OMHCaHue (U3NYECKUX CBOMCTB 00pa3I0oB HEOPraHMYCCKUX BEIIECTB;
HaOMo/ieHne Gpu3ndeckux (TUTaBJIeHUE BOCKA, TasHHE Jibjla, PACTUPAHUE caxapa B
CTYIKE, KHUIICHHE W KOHJCHCAIUS BOJbI) M XUMHYECKHX (TOpPEHHUE CBEYH,
IIPOKAJIMBAHKE METHOW MPOBOJIOKH, B3aUMOJICHCTBHE Mejla ¢ KHCJIOTOM) SIBJICHUH,
HAOIOJIEHHEe ¥ ONHCaHWE TPU3HAKOB TMPOTEKAHUS XUMHUUYECKUX pEaKIui
(pa3nokeHne caxapa, B3aUMOJCHCTBHE CEPHOM KHUCIOTBHI C XJIOPHAOM Oapus,
paznoxenue rugapokcuaa meau(ll) mpu HarpeBaHuHU, B3aMMOJICHCTBHE XKeje3a C
pactBopom conu meau(ll)); uzyuenue cmocoOOB paszjeneHus cMeceil (C TOMOIIbIO
MarLura, (QWIbTpOBaHHWE, BBIMAPUBAHUE, JUCTHILIALMS, XpomaTorpadus),
IIPOBEJICHUE OYKMCTKU TOBAPECHHOM COJM; HAOJIOJCHUE W OMHCAHUE PE3YJbTAaTOB
MIPOBEACHUS OIbITa, WLIFOCTPUPYIOIMIETO 3aKOH COXPAHEHUS MACCHI; CO3/IaHUE
MoOJeNIeld MOJIEKYJ (IIapOCTEP>KHEBBIX).

BaxxHellye npeacTaBUTEIH HEOPraHNYECKNX BellleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopoa — 3J€MEHT U MPOCTOE
BemiecTBO. HaxokaeHue Kuciopona B mpupojsie, (U3MUECKHE W XUMUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunbl. [lpumenenue xkucnopoga. CrocoOsl
MOJIYYCHUS KHUCJIOpoAa B JabOpaTopuul W MPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopozaa B mpupoje. O30H — aoTpornHas Moau(UKaIys KUCIOPOa.

TennoBoi 3P hekT XUMHUIECKOH peakiny, TCPMOXUMUYECKUE YPAaBHEHUS, DK30- U
SHAOTEPMHUYECKUE pPeakluu. TOIUIMBO: yroib U METaH. 3arps3HEHUE BO3/1YyXa,
YCUJICHHE MTApHUKOBOTO A PeKTa, pa3pylIieHHe 030HOBOT'O CIIOS.

Bonopon — sneMenT u npoctoe BeniectBo. HaxoxaeHne Bonopoaa B MpUPOJE,
duznueckre u XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI mory4eHus. KucioTs
U COJIN.

KonunuectBo BemectBa. Monb. MonsipHass macca. 3akoH ABoraapo. MoisipHbIii
00BEM ra30B. Pacy€Thl M0 XUMUYECKUM YPaBHEHUSIM.

®dusnyeckue cBorcTBa BoAbl. Bona kak pactBoputenb. PactBopsl. HaceieHnnsie
M HEHACBILICHHBIE PacTBOpbl. PacTBOpuMOCTh BemiecTB B Bojae.MaccoBas J107s
BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbL. OcHOBaHMs. Poib pacTBOpOB
B MPUPOJIE W B XKU3HU 4elaoBeKa. KpyroBopor Boabl B IpupoAe. 3arpsi3HEHHE
NpUpPOAHBIX BOA. OXpaHa v OYHUCTKA MPUPOIHBIX BOI.



Knaccudukanuss Heopranmdeckux coeguHeHui. Oxcuabsl. Knaccubuxarms
OKCUJIOB:  cosieoOpasyromniue  (OCHOBHBbIE, KHUCJIOTHbIE, amMdoTepHble) W
HecosneoOpasyronue. HoMenknatypa okcuaoB (MexayHapoHas U TPUBHAIbHASA).
PuU3nueCcKrue U XMMHUYECKME CBOWCTBA OKCUIOB. [lonydyeHrne OKCuioB.

OcHoBanus. Knaccudukanusi o0CHOBaHMI: METOYH U HEPACTBOPUMbBIC OCHOBAHUS.
Homenknatypa ocHoBaHuMil (MeXAyHapoaHas W TpuBuaibHas). Dusnueckue u
XMMHUYECKHE CBOMCTBA OCHOBaHUU. [loydeHrne 0OCHOBaHUM.

Kucnotel. Knaccudukanus kucinot. HomeHknatypa Kuciaot (MexXAyHapoaHas U
TpuBUalibHAs1). Du3znueckue U XUMHUYECKHE CBOMCTBAa KHUCIOT. Psijg akTUBHOCTH
metaiuioB H. H. bekerona. [lonydenue kucior.

Conu. Homenknatypa cosneit (MexXayHapoaHasi U TpuBHalIbHAs). Dusznueckue u
XMMHUYECKHE CBOMCTBA coJieH. [lomydenue colien.

['eneTnyeckas CBsI3b MEXKY KJIIACCAMU HEOPTAaHUYECKUX COCMHEHUM.

XUMUYECKUN HKCTIEPUMEHT: KaU€CTBEHHOE OIPE/ICIICHUE COJIEPKAHUS KUCIOPOAa
B BO3JyXe; TOJIydeHUE, COOMpaHue, paclo3HABaHWE U U3YYEHHE CBOWMCTB
KHUCIIOPOJ1a; HAOJIOJCHUE B3aMMOJICUCTBUSI BEHIECTB C KUCIOPOJIOM M YCIIOBHUS
BO3HMKHOBEHUS U MPEKpalleHus: ropeHus (mmoxapa); 03HaKoMJICHUE ¢ o0pasiiaMu
OKCHJIOB W OIKMCAaHWE WX CBOMCTB; MOJyYCHHE, COOMpaHUE, pPACTIO3HABAHHE H
W3yUYE€HHE CBOMCTB BOJOpOJa (TOPEHHE); B3aMMOAECHCTBHE BOJOPOJA C OKCHUJIOM
menu (1) (Bo3MOkKHO UCIIONB30BaHUE BHICOMATEPHAIIOB); HAOIIOJEHNE 00pa3IoB
BEIIECTB KOJUYECTBOM | MOJb; HCCIeJOBaHHE OCOOCHHOCTEH pacTBOPEHUSI
BEIIECTB C pa3JIMYHOM PaCTBOPUMOCTHIO; TPUTOTOBIICHUE PACTBOPOB C
OonpeAeIEHHON MacCOBOM J0JIEH pacTBOPEHHOIO BEILIECTBA; B3aUMOIEHCTBUE BOIbI
C MeTaulaMd  (HaTpueM ©W  KajibllueM)  (BO3MOKHO  HCIIOJIb30BaHUE
BUJIEOMAaTEpHasIOB); OMPEICICHUE PACTBOPOB KHUCIOT M IIEJI0YEeH € IMOMOIIBIO
WHJUKATOPOB; HCCIIeJIOBaHNE OOpa3lloB HEOPraHWMYECKHUX BEIIECTB Pa3IMYHBIX
KJIACCOB; HAOJIOJICHHE W3MEHEHHS OKPACKH WHIUKATOPOB B PACTBOPAX KUCIOT H
menoue; u3ydeHue B3aumoiaeucTBus okcuaa menu (II) ¢ pacTtBopom cepHoit
KUCJIOTBI, KHUCJIOT C METa/ulaMU, pPEaKUUil HeUTpanuzaiuu; IMOoJIy4YeHHue
HEPACTBOPUMBIX OCHOBAHHWM, BHITECHEHHE OJHOTO MeETala APYrMM W3 pacTBoOpa
COJIM; pELIEHUWE OHKCIEPUMEHTAJBHBIX 3aJad IO TeMe «BaxHenmmue Kiacchl
HEOPraHUYECKUX COCTUHEHUM.

IMepuoauueckuii 3akoH u [lepuognueckasi cucreMa XMMHYECKHUX 3JIEMEHTOB
. . MenaeneeBa. CTpoeHue aToMOB. XUMHYecKasi CBsi3b. OKHUCJIUTEIbHO-
BOCCTAHOBHUTEJbHbIEC PEAKIIMH

ITepBbie MONBITKYU KJIacCUDUKAIIMA XUMHUYECKUX dJIeMEHTOB. [loHATHE 0 Tpynmax
CXOJIHBIX JJIEMEHTOB (II[EJIOYHBIE M IIEJTOYHO3EMEIbHBIC METAJIbI, TaJlOreHBI,
WHEPTHBIE Tasbl). OJEMEHTHI, KOTOphiE 00pa3yloT amdQOTepHbIE OKCHUIBI W
THUJIPOKCHJIBI.

[lepuonuueckuii 3akoH. Ilepuoamyeckass cucreMa XUMHYECKHX 3JIEMEHTOB
. . MenneneeBa.  KopoTkomepuoanas W JJIMHHONEpPUOJHAs  (QOpMbI
[Tepunoanueckoit cucteMbl xumuueckux 35eMeHToB J[. 1. Menaeneea. [lepuoasr u
rpynibl. DU3NYECKUl CMBICT MTOPAAKOBOTO HOMEpAa, HOMEPOB MEPUOJA U TPYIIIIbI
3JIEMEHTA.



Crpoenne atomoB. CocTtaB atoMmHbIX saep. M3orombl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20  XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckonn cuctemsl [[. 1. MenneneeBa. XapaKTepuCTUKAa XUMHUUYECKOTO
3JIEMEHTA IO €ro NnoJjiokeHuto B Ilepuonnyeckon cucreme /1. 1. Mennaeneena.

3aKOHOMEPHOCTM MW3MEHEHUS paguyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAJUNIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPyIaM U NepuojaM. 3HAaUEHUE
[Tepuoanueckoro 3akoHa u [lepruoauueckoil CUCTEMbl XUMUYECKUX AJIEMEHTOB JIJIs1
pa3BuTHs HayKu U nipaktuku. 1. 1. MenaeneeB — y4€HbIN U TPaXKIaHUH.

Xumuueckas cBs3b. KoBaneHTHas (mojisipHass ¥ HEMOJSpHasi)  CBS3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb okuciieHus. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Ipoiecchl
OKUCJICHUSI U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKUM DKCIEPUMEHT: H3YyYEeHHE O0Opas3lloB BEIIECTB METALIOB U
HEMETAJUIOB; B3aUMOJICMCTBUE THUAPOKCHIA IIMHKA C pPAaCTBOPAMHU KHUCIOT H
IIEJI0YECH; TMPOBEIECHUE OIBITOB, WLIIOCTPUPYIOMINX MNPUMEPbl OKHUCIUTEIbHO-
BOCCTAHOBUTEJILHBIX peakiuii (ropeHue, peakinuu pa3nokKeHus, COCTUHECHU).

Me:xnpeaMeTHbIe CBSI3H

Peanmuzaiiys MeXIpEeIMETHBIX CBSA3€H MNpH U3YYEHHH XUMUH B 8 Kiacce
OCYIIECTBIIICTCS 4Yepe3 HCIONIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TOHSATUMH, SIBJISIOMIUXCS CUCTEMHBIMU JJIsI OTIAEIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOTO ITUKJIA.

OO6mue ecTecTBEHHO-HAYYHBbIC TOHATHS: HAy4HBIA (pakT, THUIOTE3a, TEOpHs,
3aKOH, aHaJlu3, CHUHTE3, KiacCu(HKaIUsi, TEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCTIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHUE, MOJICIIb, SIBICHUE.

dusnka: MaTrepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWI, HU30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPHUYECKUM 3apsij, BEIIECTBO, TEIO, OO0BEM,
arperaTHO€ COCTOSIHHME BeIIeCTBa, Ta3, (HU3WYECKUE BEIUYUHBI, CIUHUIIBI
U3MEpPEeHUs, KOCMOC, IJIaHeThl, 3BE31bI, COHIIE.

buonorus: dorocunTes, apIxanue, ouocdepa.

I'eorpadms: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIC MOPOBI, IMOJIE3HBIC
HCKOITaeMbI€, TOILIUBO, BOJIHBIE PECYPCHI.

9 knacc

BemecTBo 1 XuMu4eckas peakius

[lepuonuueckuit 3akoH. Ilepuoamyeckass cucreMa XUMHYECKHUX DSIJIEMEHTOB
. 1. MenneneeBa. CtpoeHrue aToMoOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KU, KAJTbLMA U UX COSTUHEHU I
B COOTBETCTBHMHM C TIOJIO)KEHHWEM »JJeMeHTOB B Ilepumoamueckoil cucreme u
CTPOCHUEM UX aTOMOB.

CTtpoeHne BelIecTBa: BHAbI XUMHUYECKOM CBSI3U. THUIBI KPUCTALUITMYECKUX
pELIETOK, 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT TUIA KPUCTALIMYECKON PEIIETKU U
BHJa XUMHUYECKOU CBSI3H.

Knaccudukanus 1 HOMeHKIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHAPO HAS U
TpUBHAJbHAS). XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Pa3IUYHBIM



KJIACCaM HEOPTraHUYECKUX COCIMHEHUM, TeHETUYECKas CBS3b HEOPraHWYECKUX
BEILIECTB.

Knaccudukanys XuMUUeCKUX pEeaKUi Mo pa3IMuHbIM MPU3HAKaM (T10 YUCTY U
COCTaBY YYacTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3(ddeKTy, o
W3MEHEHUIO CTETICHEN OKHCICHUS XMMHUUYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
Y4acTHIO KaTaiau3atopa). DK30- U SHJOTEPMUUYECKUE PEaKIIMU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsiTue o ckopocth Xumuuecko peakuuu. [loHsiTue 00 0OpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 rOMOT€HHBIX M IeTepOTCHHBIX
peakuusix. Ilonsitue o xXuMHYeCKOM paBHOBeCHMU. DAKTOPHI, BIMSAIONIME HA
CKOPOCTh XMMUYECKON PEAKIINU U TTOJ0KEHNE XUMUYECKOTO PAaBHOBECHSL.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE peaxkuuu, AIIEKTPOHHBIN Oaytanc
OKHUCJIMTETbHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBieHue ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKIUMd €  HCIHOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopusi ANEKTPOTUTUUECKON TUCCOIUALMU. DJIECKTPOJIUTHI U HE- IJIEKTPOJUTHI.
Katnonbl, annonsl. MexaHU3M AMCCOLMAIMUA BEUIECTB C PA3JIUYHBIMHU BUJIAMU
xumuueckoi cBsizu. Crenensb auccoruanuu. CUiabHbIE U C1abble dJIEKTPOIHTHI.

Peakiiuu monHoro obmeHa. YcClOBHS NPOTEKaHUs pEaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HMOHHBIE YypaBHEHUs peakuuii. CBOWCTBA KHUCIOT,
OCHOBAHHUI U COJIeH B CBETE MPECTABICHUN 00 ANEKTPOTUTHUECKON TUCCOIHALIIH.
KauecTBeHHbIE peakinu Ha MOHBL. [IoHATHE O THApPONHU3E CONEH.

XUMHUYECKUA HKCIEPUMEHT: O3HAKOMIIEHHE C MOJEISAMHU KPHUCTAJUIMYECKUX
pPEMIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMmeTawioB (rpadura u
anMasa), CIIOKHBIX BEIIECTB (XJIOPHAA HATpHsl); HCCIENOBAaHUWE 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOW peakIuH OT BO3JACHCTBUA pA3NHUHBIX (HAKTOPOB;
UCCJIEJOBAHUE JIEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB, MPOIECCA TUCCOLMAIUN
KHUCIIOT, WIEJIoYeld M CcoJie (BO3MOXHO HCIIOJIb30BAHUE BHUAEOMATEPHAIIOB);
IPOBEJAECHUE ONBITOB, WILTIOCTPUPYIOIIMX MPU3HAKH NPOTEKaHUS PEAKIUNA HOHHOTO
obMmeHa (oOpa3oBaHHE OCajJiKa, BBIJEICHUE ra3a, oOpa30oBaHWE BOJIBI); OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakuuu pas3ioKEeHHs, COCAUHEHHUS); PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IOMOIIBKD KA4YECTBEHHBIX pEAKUMH HA  HWOHBI;, PEUICHUE
JKCIIEpUMEHTAJIbHBIX 3aa4.

Hewmerannel u ux coequueHus

O6miass  xapakTepucTUKa TajgoreHoB. (OCOOEHHOCTH CTPOCHHUS  aTOMOB,
XapakTepHble CTerneHu okucieHusa. CTpoeHue M (Pu3nyecKue CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XMMHMYECKHE CBOWMCTBA Ha IMPUMEPE  XJIOpa
(B3aumoneiicTBUE € MeTaJJlaMH, HEMETaulaMu, IIeso4aMu). XJIOpOBOAOPO.
ConsHas KHCIIOTa, XMMHYECKHE CBOMCTBA, MOJyYyeHHUE, NMpuUMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHMW3M YeJIOBEKa. BakHeilmume XJIopuasl U HX
HaXOXJCHHUE B MPUPOE.

O6mas xapakrtepucTuka 3jeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIEC CTETIEHU OKUCIICHMUS.



Crtpoenre U (pu3HyUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOJA U CEPBHI.
AmnotponHble MOAU(MUKALIUA KUCTOPOJa U Cepbl. XUMHUYECKUE CBOICTBA CEPHI.
CepoBoziopof, CTpoeHHue, PU3NYECKHEe U XUMHUYECKHE cBOMCTBA. OKCUIBI CEPBI KaK
MPEeACTABUTENU KUCIOTHBIX OKCUIOB. CepHas KUCIOTa, PU3HUECKUE U XUMUYECKUE
cBolcTBa (0OmIME€ Kak TMPEICTaBUTENS Kiacca KUCIOT W crnenuduyueckue).
XUMHUYECKHUE PEeaKlny, JIeKalue B OCHOBE MPOMBIIIEHHOTO CI0co0a MOJy4eHHUs
cepHoil kucnoTsel. [Ipumenenne. Coyn CEpHOM KUCIOTHI, KAUECTBEHHAs pEAKLNS HA
cynbdar-uoH. HaxoxaeHnue cepbl U €€ COCIUHEHHN B TPUPOJE. XHUMHYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepucTuka dJeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTCTICHU OKUCIICHHUS.

A30T, pacmnpocTpaHeHHWE B TpHUpoje, (Pu3nueckue W XUMUUYECKHUE CBOWCTRBA.
KpyroBopot azora B npupojie. AMMUak, ero pusnueckue u XuMUIeCKue CBOMCTRA,
nosiydeHue W npumeHeHue. Conu aMMOHUS, MX (U3HUYECKHE U XUMHUYECKHE
CBOHMCTBa, npuMeHeHue. KauecTBeHHass peakius Ha MOHBI aMMOHHS. A30THas
KHUCIIOTa, €€ ToyiydeHue, (U3MYeCKre M XUMHUYECKHEe CBOMCTBa (00Iue Kak
NpeJICTaBUTENS Kilacca KUCIOT M cnenuduyeckue). Vcnonb3oBaHue HUTPATOB U
COJIC aMMOHHS B KaueCTBE MUHEPAIBHBIX yI00peHUN. XUMHUUECKOE 3arpsi3HCHHE
OKpYXalolel cpelbl COCAMHEHUSIMU a30Ta (KUCJIOTHBIE OXJH, 3arpsi3HEHUe
BO3/1yXa, TOYBHI U BOJIOEMOB).

®docdop, ammorpornHbie Moaudukanuu (pocdopa, Puznueckue U XUMHYECKUE
cBoricTtBa. Oxcup pocdopa(V) u dhochopHas kuciora, GusndecKkne U XUMUUIECKHE
cBoiicTBa, monydeHue. Hcmonbp3zoBanue (ocharoB B KauecTBe MHHEPATIbHBIX
yIOOpeHUH.

O6mass xapaktepucTuka 3jeMeHTOB IVA-rpymnmbl. OcCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTePHbIE CTEIICHU OKUCIICHHUS.

VYrnepon, amnoTponmHbie MOAUGUKAIMKM, PAcHpOCTpaHEHHUE B  IMPHUPOJIE,
bu3udeckue W XUMHUYECKHe CBoWcTBa. AxcopOuus. Kpyrosopor yriepoma B
npupoae. OKcuasl yriaeposa, ux GU3n4eckue U XaMUIeCcKre CBONCTBA, IEHCTBHUE Ha
KUBBIE OpPraHU3MBbI, TMOJYYCHHE U MPUMEHEHUE. OKOJIOTHYECKHE TPOOJIEMBI,
CBsi3aHHBIE ¢ OKcuioM yriepona(lV); runoresa rmo6anbHOTO MOTEIUICHHS KIIMMATA,
MAapHUKOBBIN 3P PekT. YTombpHas Kuciaora u e€ coyu, X GU3NIecKue 1 XUMUYECKUE
CBOICTBA, MOTy4YeHUE U TpuMeHeHre. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHaYanbHbIC MOHATHSA 00 OPTaHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSIX
yraepoaa (MeTaH, 3TaH, dTUJICH, alleTUJICH, dTAHOJI, TJIMIIEPUH, YKCYCHAsI KUCIIOTA).
Wx coctaB u xumudeckoe ctpoenue. [lonaTre o OM0I0rn4ecKy BaXKHBIX BEIIECTBAX:
KUpax, Oenmkax, yrieBoJax — W WX POJIM B XKU3HHM YelIOBeKa. MaTepuanbHOe
€MHCTBO OPraHMYECKUX U HEOPraHUUYECKUX COCTMHEHUN.

Kpemnuii, ero ¢pusnyeckrie 1 XuMUYECKUE CBOWCTBA, MTOJYYEHUE U IPUMEHEHHE.
Coenunenus kpeMuus B mpupoje. O6uiue npeacrasieHus 06 okcuae kpemaus(IV)
U KpeMHHeBOW Kuciore. CWIMKAThI, WX HWCIOJIH30BaHWE B OBITY, MEIUITMHE,
MIPOMBITINICHHOCTH. Ba)kHe#mme CTpouTenbHbIE MaTepualibl: KepaMUKa, CTEKIIO,



LeMeHT, OeToH, xkene300eToH. I[IpoOnembl 06€30MaCHOrO0  MCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B MOBCEHEBHOM KU3HMU.

XUMHUYECKUN HKCHEPUMEHT: H3y4deHHUE OOpas3IOB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KUCIIOTHI; TPOBEACHUE KAUECTBEHHBIX PEAKIIMI HA XJIOPU-UOHbI
1 HaOJIIOJICHUE MPU3HAKOB UX MPOTEKAHUS; OMbBITHI, OTpakarouue GU3nYecKue u
XUMUYECKUE CBONCTBA TajlOT€HOB M UX COCIUHEHHUH (BO3MOXHO HCIIOJIb30BaHHUE
BHUJICOMATEPUATIOB); O3HAKOMJIEHHE C oOpaslamMu XJIOPUAOB (TaJIOreHUIOB);
03HAKOMJICHHE C 00pa3liaMu Cephl U €€ COCTUHEHUSAMHU (BO3MOYKHO MCIIOJIb30BaHUE
BUJICOMATEpPUAIIOB); HaOJIIOJEHUE Mpolecca oOyrJIMBaHUS caxapa Mo JAeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHUCIIOTHI; M3YyYCHHE XUMUYECKHUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiuy Ha Cyibdar-
MOH W HaOJIOZicHWE TIpU3HaKa €€ MPOTEKaHUs; O3HAKOMIICHHE C (U3MYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIeOMaTepuanoB), o0pa3iamMu a3oTHBIX U (HocHOpHBIX yAOOpEHUii; MOTydeHHE,
coObupaHue, paclo3HaBaHWE W HW3YyUYCHHE CBOWCTB aMMHaka; IPOBEJCHUE
KaueCTBEHHBIX PeaKIuii Ha MOH aMMOHUS U (ocdaT-uOH U N3ydeHUE MPU3HAKOB UX
POTEKAHUsI, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEJbIO
(BO3MOKHO HCIIOJIb30BaHNE BHUJICOMATEPUAJIOB); U3yUYeHUe Mojenei
KPUCTAJUTMYECKUX PEMIETOK anmasa, rpadura, QymiepeHa; O3HAKOMIICHHE C
IIPOIIECCOM  aJCOPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIEM H
YCTPOWCTBOM MPOTHBOTasa; MojiydeHnue, cCOOMpaHue, pacrio3HaBaHUE U H3yUYCHHE
CBOMCTB YTJIEKHCIIOTO Ta3a; MPOBEJACHUE KAYeCTBEHHBIX pPEaKIMil Ha KapOOHAT- U
CUJIMKAT-UOHbl W U3YYECHHE TMPU3HAKOB UX TMPOTEKAHUs; O3HAKOMIICHHE C
MPOAYKIHUEH CUIIMKATHON IPOMBIIIIEHHOCTH; PEIICHUE IKCTIEPUMEHTAIBHBIX 3a]1a4
o TeMe «BakHeie HeMeTallIbl U UX COCTUHEHUS.

MeTauibl U UX COCTUHEHUS

OO6m1as xapaKTepruCTUKAa XUMUYECKUX 3JICMEHTOB — METAJIJIOB HA OCHOBAaHHH UX
nojoxeHus B [leppoanueckoii cucreme xuMuieckux 3seMeHToB 1. 1. Menaeneena
U cTpoeHust aToMoB. CTpoeHHe MeTalioB. MeTayuindeckasi CBsi3b U METa/UIMYecKas
KpUCTAJUIMYECKasT PEHIETKA. DJICKTPOXUMHYECKUIN PsJl HaNpsHKEHUM METalljIoB.
duznyeckue U XUMUYECKHE CBOMCTBA MeTaymioB. OOmue crmocoObl MOTy4deHUS
MeTtauioB. [loHsSTHE O KOPPO3WHM METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
kopposuu. CraBel (CTasib, YyT'yH, AIOPATIOMHHHN, OpOH3a) M UX MPUMEHEHHUE B
OBITY ¥ IPOMBIIIIICHHOCTH.

[llesounble MeTaiuibl: moJiokeHUE B llepmogmueckon cucTeMe XUMHYECKUX
snementoB JI. M. MeHneneeBa; CTpo€HHME HMX aTOMOB; HAXOXKJICHUE B MPHUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusd U Kanus). OKcuasl u
TUAPOKCUABI HaTpus M Kanud. [IpuMeHeHue MIEeNOYHBIX METaVIOB W HUX
COEMHEHU.

[[lenoyHO3eMeNbHBIE ~ METAJUIBI ~ MarHMd W KaJbIUU: TOJIOKEHUE
B Ilepronnueckol cucteMe xumuueckux 3yeMeHToB Jl. M. MeHneneeBa; ctpoeHne
MX aTOMOB; HaX0XJIeHUE B mpupojie. Pusnyeckre 1 XUMUIECKUE CBONCTBAa MarHus
u Kanblus. BaxkuHelmume coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkoCTh BOABI U CIOCOOBI €€ yCTpaHEHUS.



AnroMuHMi: TIoNokeHue B llepuognueckol cucremMe XMMUYECKHUX 3JIEMEHTOB
J. 1. MenneneeBa; cTpoeHUEe atoMa; HaxoxxaeHue B Ipupoge. dusnueckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHHSL.

Kenezo: mnonoxenue B Ilepuoamyeckoil cucTeMe XHUMHUYECKHUX JJIEMEHTOB
J. 1. MenneneeBa; CTpoeHUME aToMa; HaxoXkAcHUE B npupone. dusnueckue u
XUMUYECKHe CcBoMcTBa kene3a. Oxcuabl, TuApokcuabl U conu xeneza(ll) u
xene3a(Ill), ux cocras, cBOWCTBA U MOJyYEHHUE.

XUMHUYECKUNA IKCIICPUMEHT: O3HAKOMJIEHHE C 00pa3liaMl METAJIJIOB U CIUIABOB,
uX (PU3NYECKUMH CBONCTBaMH; HW3yY€HHE pE3YyJbTaTOB KOPPO3UH METAJIOB
(BO3MOYKHO HCIIOJIb30BAaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS
OKCH/JIa KAJIBIIUS ¥ HATPUsI C BOJOM (BO3MOKHO UCIIOIH30BaHUE BUIEOMATEPUATIOB);
UCCIIEIOBAaHUE CBOMCTB »KECTKOUM BOJBI; MPOIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJCOMATEPHUAJIOB); IMPU3HAKOB  IPOTECKAHUS
KA4EeCTBEHHBIX PEAKIIMI HA MOHBI (MarHus, Kajablius, aJIOMUHUS, [TUHKA, xene3a(ll)
u xenesa(lll), memxu(Il)); HaGmroneHWEe W OMUCAHHWE TPOILIECCOB OKpAIIMBAHUS
JJaMEHU MOHAaMU HaTpusl, Kaausi M Kalblus (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMAaTepHUaIoB); UCClIeIoBaHUE aM(POTEPHBIX CBOMCTB THIPOKCH 1A ATIOMUHUS U
TUJPOKCHUIA IIMHKA; PEIICHUE APKCIEPUMEHTAIbHBIX 3a/1au Mo Teme «BaxkHeiue
METAJLJIbI U UX COCJTUHEHUS.

XUMHUS U OKpY>Karolas cpeaa

HoBble maTepuansl u TexHoJoruu. BemectBa m marepuanbl B MOBCEIHEBHON
KU3HU 4YEJIOBEKa. XMMHS U 30pOBbE. be3zonmacHoe HCIOIb30BaHUE BEIIECTB U
XUMHYECKUX peakiuii B ObiTy. llepBas momomp 0pH XHMHUYECKHX OXKOTax
U oTpaBiieHUAX. OCHOBBI IKOJIOTUUYECKON IPAMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
OKpy:Xaromien cpeasl (mpeaenbHas gomyctuMas KoHeHnrpanus semects — [1/K).
Ponb xuMuu B perieHn# 3K0JI0TUUECKUX MPoOIeM.

[IpupoaHbie UCTOYHUKH YTIAEBOAOPOAOB (Yroib, MPUPOIHBIN Tra3, HEQTH),
IPOIYKTHI X MEPepadOTKH, UX POJIb B OBITY M MPOMBIIIICHHOCTH.

XVMMHUYECKHUI HKCIIEPUMEHT: U3YYeHHE 00pa3I0B MaTepuUalioB (CTEKIIO, CIUIABHI
METAJIJIOB, IOJIUMEPHBIE MATEPHUAIbI).

MexnpeaMeTHbIE CBA3U

Peanuzanusa MeXnpeaMETHBIX CBS3€Ml MpU M3YyYEeHUH XUMUU B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 HCIIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISl OTAEJBHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOTIO I[UKJIa. Peanu3ainus MexXnpeIMEeTHbIX CBSI3€H MPU U3yUYECHU U
XAMHH B 9 KJ1acce OCYIIECTBISIETCS Yepe3 UCTIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-
Hay4YHBIX MOHSTHUI, TaK U MOHSATUN, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTAEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT' O [[UKIIA.

OOuue ecTecTBEHHO-HAy4YHbIE TOHSTHUS: HAy4HbId (akT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KIacCU(PUKALKA, MEePUOAUYHOCTb, HAOIIOJCHUE,
AKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHHUE, MOJIEb, SIBJICHUE, MNapPHUKOBBIN
3¢ bexT, TeXHOIOTHS, MaTePHAaIIbI.



dusnka: Matepus, aToM, dJIEKTPOH, POTOH, HEHTPOH, MOH, HYKIIU, U30TOIbI,
PaOaKTUBHOCTD, MOJICKYJIa, ANEKTPUUCCKUI 3aps, MIPOBOHUKH,
MOYPOBOJHUKH, JUIJICKTPUKHA, (HOTODIEMEHT, BEHIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, paCTBOPUMOCTD, KpHUCTALTUIECKAs
peméTKka, CIUIaBbl, (U3MYECKHE BEIWYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, MJIaHeThI, 3BE3/b1, CoMHIIE.

buonorus: ¢dortocwHTE3, nbIXaHWe, OWocdepa, SKOCUCTEMA, MHUHEPAIBHBIC
yIOOpEHUSI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpaAIbl, TOPHBIE MOPOJBI, MOJIE3HBIC
HCKOTIaeMbIC, TOTUTMBO, BOJTHBIC PECYPCHI.

IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIM4HOCTHBIE  Pe3yibTaThl OCBOCHMSI MPOrPAaMMbl  OCHOBHOTO  OOIIETo
o0pa3oBaHUs JOCTUTAIOTCS B XOA€ OOy4YEHUsS XUMUU B €JUHCTBE Y4YEOHOU U
BOCMUTATEIBbHON JiesiTeNbHOCT OpraHu3ali B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCUMCKMMHU COIMOKYJBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMHU I[EHHOCTSIMH,
NPUHATHIMUA B OOIIECTBE TMpaBUJIaMH M HOPMaMHU IOBEJICHHUS U CIIOCOOCTBYIOT
nporeccaM CaMOMO3HAHUs, CAMOPA3BUTHUS U COLMATHM3ALMN 00YJarOIIUXCsl.

JIMUHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE  pE3yJbTAaThl OCBOCHHSI  MPOTpaMMbl  OCHOBHOTO  OOIIETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs XUMHUU B €IUHCTBE y4eOHOU WU
BOCIIUTATENbHOU AesATeNbHOCTH OpraHu3aiu B COOTBETCTBUU C TPAJIULIMOHHBIMU
POCCUMCKMMHU COLMOKYJIBTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH,
OPUHITHIMA B OOIIECTBE NMpPaBWJIAMH M HOPMaMU IOBEJEHUS U CIOCOOCTBYIOT
npoleccaM CaMOIMO3HAHUS, CAMOPA3BUTHS U COIMAIIA3AIIIMHN 00 yUarOIINXCS.

JIM4HOCTHBIE PE3yIbTaTHl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM UUCIIE B YACTH:

ITaTpHOTHYECKOT0 BOCTIMTAHUS

1) IIEHHOCTHOT'O OTHOIICHUS K OTEUECTBEHHOMY KYJbTYPHOMY, HCTOPHUESCKOMY H
HAy9YHOMY HACJICIMIO, ITOHHMAaHHUS 3HAYCHUS XUMHUYCCKOM HAyKH B KU3HHU
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BJIAACTh JIOCTOBEPHON HHGpOPMAIIUCH O
MEePEIOBBIX JOCTHKCHUSAX W OTKPBITHUSAX MHUPOBOM M OTCUSCTBEHHOH XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 yCTPOHCTBE MUpa U 0OIIECTBa;

I'pakmaHCKOro BOCIIMTAHUSA

2) MOpeAcTaBlICHHS O COLUMAIBHBIX HOpMax W TMpaBHIIaX MEKIUYHOCTHBIX
OTHOILIEHUA B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTU B OOILIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCIEAOBATENbCKOW, TBOPYECKOM M JPYTHX  BHJAX
JESITENHbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOHW MACSTEIBHOCTH TIPH
BBITIOJIHEHUM Y4YEOHBIX, [O3HABATENIbHBIX 3a7ay, BBIMOJIHEHUU XUMHUYECKUX
AKCHEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
Y B3aMMOIIOMOIIHY B MPOIECCE ATON yUeOHOM 1eSITENIbHOCTH; TOTOBHOCTH OIIECHUBATh
CBO€ TMOBEICHMWE M NOCTYNKH CBOMX TOBAapUIIECH C MO3UIMHA HPABCTBEHHBIX W
MIPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBUI MOCTYIIKOB;



IleHHOCTH HAYYHOI'0 MO3HAHMSA

3) MHUPOBO33PEHUYECKUX MPEACTABICHUN O BEIIECTBE M XUMHYECKOM PEaKInH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKM U COCTABISAIOLIMX
OCHOBY JIJIsl TIOHUMaHUSI CYITHOCTH HAy4YHOW KapTUHBI MHUpA; MpEeACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSA NPUPOAbI, B3aAUMOCBS3SIX 4YEJIIOBEKA C
MPUPOTHOMN CPEIOH, O POJIM XMMHUU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

4) no3HaBaTEeIbHBIX MOTUBOB, HAIMPABJICHHBIX HA MOJYyYCHUE HOBBIX 3HAHUU 1O
XUMUU, HEOOXOIUMBIX JJIsl OOBSICHEHUSI HaOJI01aeMBbIX ITPOLIECCOB U SBJICHU;

5) no3HaBaTebHOM, HHOOPMAIIMOHHONW M YUTATEIbCKOW KYJIBTYPhI, B TOM YHUCJIC
HABBIKOB CaMOCTOSITEJIbHOM pabOThl ¢ Y4EOHBIMHM TEKCTaMH, CIIPABOYHOM
JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CPEACTBAMHU HWH(POPMAIIMOHHBIX
TEXHOJIOTHM;

6) uHTepeca K OOyYEHHIO W TO3HAHUIO, JI0003HATEIHLHOCTH, TOTOBHOCTU U
CIIOCOOHOCTH K  €aMOO0Opa30BaHHWIO, TPOCKTHOM W  HCCIIEIOBATEIbCKOMN
NeATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABJICHHOCTH W yYPOBHsS OOy4YeHUS B
JIaJIbHCUIIIEM

DopMHPOBAHUS KYJIbTYPbI 3/I0POBbS

7) OCO3HAHUSA IICHHOCTU JKM3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 JKHW3HHU, OCO3HAHMS IOCICACTBUN U
HEIPUATHS BPEIHBIX IPUBBIYCK (YIIOTPEOICHHUS aJIKOT0JIsl, HAPKOTUKOB, KypEHHSI),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpPU  OOpAIICHUH C
XHMHYECKUMU BEIICCTBAMHU B OBITY U PEaIbHOMN KU3HU;

TpyaoBoro BoCnMTAHUSA

8) HHTepeca K MPaKTHISCKOMY M3yUCHHUIO MpodecCHii M TPpyIa pa3IndHoOro poja,
YBOKECHUE K TPYAY U pe3yJibTaTaM TPYAOBOM AEATECIHHOCTH, B TOM YHCJIE HA OCHOBE
IPUMEHCHHUS IPSAMETHBIX 3HAHMH 10 XMMHH, OCO3HAaHHOrO BBIOOpa
WHIMBUIYaJIbHOW TPACKTOPUHU MPOIAOJDKCHUS 00pa30BaHMS C YUETOM JTUYHOCTHBIX
HMHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIECTBEHHEIX HHTEPECOB M MOTPEOHOCTEH;
yCHenHo! npohecCHOHAIBHON EeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM;
TOTOBHOCTH aIalITUPOBATRLCS B MPOo(dEeCCHOHAIBHOM Cpeie;

IKOJI0rH4eCKOr0 BOCIIUTAHUS

9) 3K0JIOrMYECKH LEIECO00PA3HOT0 OTHOIIEHUS K MPUPOJIE KAK UCTOUHHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHHS LEHHOCTU 3J0pPOBOrO0 U
O6e3omacHoro oOpas3a JKH3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY
bu3nuecKoMy MW TICUXHYECKOMY 3J0POBBIO, OCO3HAHUS IIEHHOCTH COOJIOIEHUS
MpaBuil 0€30MaCHOTO MOBEJEHHUS MPU pabOTE C BEIIECTBAMHU, a TAK)KE B CUTYaIUsX,
YTPOKAIOMIUX 3I0POBBIO U )KU3HU JIIO/ICH;

10) cmocoOHOCTH MPUMEHSTh 3HAHMS, MOTydyaeMble MPU U3YUYCHUH XUMUHU, HJIS
pelIeHUsT 3a/ay, CBSI3aHHBIX C OKPYXAamWEW MPUPOAHOM CPEAOM, MOBBILICHUA



YPOBHA  3KOJOTMYECKOM  KyJNbTYpbl, OCO3HaHHUS TJIOOQJIBHOIO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM U MyTeH UX PElIeHUs MOCPEICTBOM METOI0B XUMUU;

11) 5KOJOrMYEeCKOro MBIIUICHHS, YMEHHS PYKOBOJCTBOBAaTbCS UM B
[I03HABATEIIbHONW, KOMMYHUKATUBHON U COLIUAJIBHOMN IIPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMETHBIX PE3YJAbTAaTOB  BBIJACISIOT 3HAYMMBIC IS
(b opMHUPOBAHUS MUPOBO33PEHHS 00IICHAYIHBIC TTOHATHS (3aKOH, TCOPHS, IPHUHITHII,
runoTesa, haxkT, CucTeMa, MPOIECC, IKCIIEPUMEHT U JIP. ), KOTOPBIE UCIIOJIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUEOHBIX IpPEAMETax M IMO3BOJISIOT Ha OCHOBE 3HAHUM W3
3TUX TPEAMETOB (POpMHUPOBATH MPEACTABICHUE O IIEIOCTHOM HAayYHOW KapTHHE
MHpa, u YHUBEPCATbHBIC y4aeOHbIE JIECTBUS (mo3HaBaTEeIbHbIC,
KOMMYHUKATUBHBIC, PEryJISITUBHBIC), KOTOphIC oOecreunBaroT (OpMHUpPOBAHHUE
TOTOBHOCTH K CaMOCTOSTEIIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YyuyeOHOM
JIEATSIILHOCTH.

MeTtanpeaMeTHbIC PEe3yJbTaThl OCBOCHHS 00pa30BaTEIBbHON IMPOrpaMMbI 10
XUMUM OTPaKarOT OBJIAJICHUE YHUBEPCAIbHBIMU MO3HABATEIbHBIMU JICCTBUSIMHU, B
TOM YHCIIC:

ba3oBbIMH JIOTMYECKUMHU AeliCTBUSAIMHU

1) ymMeHueM HCIOJab30BaTh MPUEMBI JIOTUYECKOTO MBIILJICHUS MPU OCBOCHHUH
3HAHHUM: PACKPhIBATh CMBICT XUMHYECKHX ITOHATHH (BBIACIATH X XapaKTEpPHBIC
MpPU3HAKK, YCTaHABJIMBATH B3aUMOCBS3b C JAPYTUMH TOHSATHUSIMH), HCHOJIH30BATh
HMOHATHS UISI OOBSICHEHHS OTJIEIBHBIX (DAKTOB M SBJICHUM; BRIOMPATh OCHOBAHUS U
KpUTEpHHU IS KiIacCH(DUKAIIMA XUMHUUYECKHX BEIIECTB M XHUMHUYCCKHUX DPEaKI[uii;
yCTaHABJINWBATh MPUYUHHO-CIICICTBEHHBIC CBS3HM MEXKIY OOBEKTAMHU H3yUCHHS,
CTPOUTH JIOTUYECKUE pacCykAeHUs (MHIYKTUBHBIC, ICNYKTUBHBIC, 110 aHAJIOTHUM);
JIeJIaTh BBIBOJIBI M 3aKJIIOUCHUS

2) yMEHHEM IIPUMEHSTH B IMPOIECCe MO3HAHUS TMOHATUA (MIpeAMETHBIE U
METaIpeIMETHBIC), CHMBOJIMYECKHUE (3HAKOBBIC) MOJEIIH, HCIIOIb3yEMbI€ B XUMUH,
IpeoOPa30BBIBATH IIUPOKO IMPUMEHSIEMEIC B XMMUH MOJEIbHBIC IIPEACTABICHUS —
XUMHYECKHH 3HAK (CHMBOJI JJIEMEHTa), XUMHUYecKas (opMmyla M ypaBHCHHUE
XUMHYECKOU pPeaKIud — IIPU PEIICHUU Y4eOHO-II03HABATEIbHBIX 3a/1a4; ¢ YU4ETOM
3TUX MOJICIBHBIX MPEJICTABICHUM BBISBISATh U XapaKTEPU30BaTh CYIIICCTBECHHBIC
MIPU3HAKU N3y9aeMBIX 00BEKTOB — XHUMHYECKHX BEIIECTB M XUMUUYSCKUX PEAKIIUT;
BBISBIIATL  OOIIME  3aKOHOMEPHOCTH, TNPHYUHHO-CJEJICTBCHHBIC CBSI3HM W
NPOTUBOPEUYHST B M3YYAa€MBbIX MPOLIECCAX U SBJICHUSX; MpEIiaraTb KpUTEPUH st
BBISIBJICHHS ATUX 3aKOHOMEPHOCTEH M MPOTHUBOPEUUM; CAMOCTOSTEIbHO BBIOMPAThH
CIoco0 pelieHus y4eOHoOM 3amaun (CpaBHHBATh HECKOJILKO BapHAHTOB PEIICHHUS,
BBIOMpaTh HamOojee NOAXOAANIUH ¢ YYIETOM CaMOCTOSTEIBHO BBIJICIICHHBIX
KPUTEPHUEB);

ba3oBbIMHU HMcCIe0BATEIBCKUMH A€HCTBUSIMH

3) yMEHHEM HCIOJIH30BaTh IMOCTABJICHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA
MO3HAHMUS, a TAK)KE B KAYECTBE OCHOBBI 151 (DOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE
MPABUIIBHOCTH BBICKA3bIBAEMbBIX CYKICHUH;



4) mpuoOpeTeHHe OMbITa MO IUIAHUPOBAHUIO, OPraHU3AIUU U MPOBEICHUIO
YYEHUYECKUX HKCIEPUMEHTOB: YMEHHUE HaOIoIaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 Pe3ysbTaT, (POpMyIHpoBaTh 00OOIIECHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABISITH OTYET
0 TIPOJIeJIaHHOH padoTe;

Paboroii ¢c undgopmanuei

5) yMeHueM BbIOMpaTh, AHAIM3UPOBATH U HHTEPHPETUPOBATH HH(OpPMAILHIO
Pa3IUYHBIX BUIOB U (OPM IPEACTABICHUS, MOJYyUYaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(HaydHO-TIONYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COJACpP)KaHHS, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHETa); KPUTHYECKH OICHWUBATH MPOTUBOPEUYHMBYIO U
HEJIOCTOBEPHYIO MH(}OpMaIIHIO;

6) yMEHHUEM TIPUMCHSTh Pa3UYHBIC METOJbI W 3alPOCHI MPHU MOUCKE U OTOOpE
UHPOPMAIIMK ¥ COOTBETCTBYIONIMX JAHHBIX, HEOOXOJMMBIX ISl BBITIOJHCHUS
y4eOHBIX UM MO3HABATEJbHBIX 3aJ1a4u ONPEeeIEHHOTO TUTIA; TPUOOPETEHHUE ONbITA B
00J1aCTH  MCTOJIb30BaHMS ~ MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIBTYPOM aKTUBHOTO UCIIOJIb30BAHUS PA3IMUHBIX ITOMCKOBBIX CUCTEM;
CaMOCTOSITEILHO BBIOUPATh ONTUMAJIbLHYIO (OpMY TpeACTaBICHUs WHPOpMALINKN U
WUTIOCTPUPOBATh pEIIaeMble 3a/Jaud  HECIOXHBIMH CXEMaMH, JuarpaMMmaMu,
npyrumu (popMamu rpa@uku U ©X KOMOUHAIIUSMU;

7) yMEHHEM WCIOJIb30BaTh W aHAJIM3UPOBATh B TIpollecce Y4YeOHOU U
UCCJIEIOBATEIBCKON JESITEIIbHOCTH MH(MOPMAIUIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOpPTAa HA COCTOSHHUE OKPY’KAIOIIEeW MPUPOIHOMN
Cpelbl;

YHuBepcajJbHbIMH KOMMYHUKATHBHBIMH JeHCTBUAMH

8) yMeHHeM 3a7iaBaTh BOIPOCHI (B XO/€ IUANOTa W/UIU JUCKYCCUH) MO CYIECTBY
oOcyxmaeMoi Tembl, (OPMYIUPOBATH CBOM TMPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS TTPEJIOKCHHOMN 3a/1a4u;

9) nmpuoOpeTeHue OmbITa MPE3CHTAIMU PE3yJIbTATOB BHIITOJIHEHUS XUMHUYECKOTO
sKcTepruMeHTa (J1TabopaTOPHOTO OIBITa, JTa0OPATOPHOM PAabOTHI MO HUCCIETOBAHUIO
CBOICTB BEIIECTB, y4eOHOTO MPOEKTA);

10) 3anHTEpEeCOBaHHOCTh B COBMECTHOM CO CBEPCTHMKAMHU MO3HABATEJIBHOU U
MCCJIEI0BATEILCKON JIEATEIPHOCTH TPU PEUICHUH BO3HUKAIOIMUX MpoOjieM Ha
OCHOBE y4€Ta OOIMMX MHTEPECOB M COIJIACOBaHUS MO3UIMK (0OCyXaeHus, oOMeH
MHEHHUSMH, «MO3TOBBIC IITYpPMBI», KOOPJAMHAIMS COBMECTHBIX JICHUCTBH,
OTIpEJICIICHIE KPUTEPHUEB T10 OIICHKE KaYeCTBA BHITIOJHEHHON padOTHI U Ap.);

YHuBepcaJbHbIMH PeryasiTUBHBIMHY 1€ CTBUSIMH

11) yMeHreM caMOCTOATENHHO OMNPEACNATh 1EIN JeATeIbHOCTH, TIaHUPOBATH,
OCYIIECTBIISIT, KOHTPOJIUPOBATh W TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee »(h(HEeKTUBHBIE CIOCOOBI PEeIIeHNs] YICOHBIX H
MO3HABATENBHBIX 33/1a4, CaMOCTOSITEIbHO COCTAaBJISATh WJIH KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYCHHSI HOBBIX 3HAHWM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUAX;
OIICHWBATh COOTBETCTBHE MOTYYECHHOTO PE3yabTaTa 3asiBICHHON 1€,

12) ymeHueM HCHONIB30BaTh W AHAIM3UPOBATH KOHTEKCTHI, TpejiaracMbie B
YCJIOBUH 3aJIaHUM.



NPEAMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX Pe3yJbTaTOB 10 OCBOCHHIO 00513aTEIBHOTO COJEPKAHMS,
YCTAHOBJICHHOTO JAHHOMW TpuUMEpHON palbodell mporpamMmoil, BBIIETSIOT:
OCBOCHHBIE OOYYalOUIMMUCS Hay4dHbIC 3HAHUS, YMEHUS U CIOCOOBI JIEUCTBUH,
cnenuduyeckue sl MPeIMETHOU obsacTu «XUMUS», BUIbI JIEATCIBHOCTH IO
MOJTyYEHHIO HOBOT'O 3HAHUS, €r0 MHTEPIPETAllUU, TPEoOPa30BaHUIO U IPUMEHEHUIO
B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUSX.

[IpeameTHble pe3ynbTaThl OTpakalT CHOPMHUPOBAHHOCTh Y OOYYaIOMIMXCS
CIEIYIOIINUX YMEHUM:

8 kiacc

1) packpvieams cmbici OCHOBHBIX XHUMHUYECKHX TIOHATHH: aTOM, MOJICKYIa,
XUMUYECKHUH 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OTHOPO THAS
U HEOJTHOPO/JIHASI), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U MOJICKYJISIpHAs Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBasl J0J1 XHMHYECKOTO
dJIEMEHTa B COCJMHEHUHU, MOJSPHBIM 00BEM, OKCHI, KHUCIIOTa, OCHOBAHHUE, COJb,
AJEKTPOOTPULIATEILHOCTh,  CTENEHb  OKHUCICHMS, XUMHUYECKas  peakius,
KJIacCU(pUKAIUS PEAKIIUNA: PEaKIMU COSTUHCHUsI, PEAKIIUU PA3JIOKEHUSI, PEaKIuu
3aMelIeHns, peakinu OOMEHa, PK30- U JHJAOTEPMUUYECKHE PEAKIUU;, TEIIOBOU
b dexT peakiuu; SAPO aToMa, AIEKTPOHHBIM CIIOM aromMa, aTOMHas OpOWTalb,
paguyc atoMa, XMMHUYECKasl CBS3b, MOJISIPHASI M HEMOJSIpHAs KOBAJEHTHasl CBS3b,
WMOHHAasl CBsI3b, HOH, KAaTHOH, aHHOH, pacTBOp, MaccoBas JOJi1 BeEIlleCcTBa
(mporieHTHas! KOHIIEHTPAIHs) B PaCTBOPE;

2) unnrocmpupoeams B3aMMOCBSI3b OCHOBHBIX XUMHUYCCKUX MOHATHH (CM. 1. 1) 1
OPUMEHATH 3TH HOHATUS IPU ONUCAHUM BEUIECTB U UX IIPEBPALICHUN;

3) ucnonvzosamv XUMUYIECKYIO CHMBOJIUKY JJIsi COCTABICHUS (POPMYJT BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINM;

4) onpedensimb BAICHTHOCTh ATOMOB 3JICMEHTOB B OWHAPHBIX COCIUHCHHSX;
CTeNIeHb OKHCJICHHUS JJIEMEHTOB B OWHAPHBIX COCAMHEHUSX; MPUHAIICKHOCTD
BEIIECTB K OMPENEeIEHHOMY KIIACCY COCIMHEHMI MO (opMysaM; BUJ XUMHYECKOU
CBA3U (KOBAJICHTHAs! U MOHHASI) B HEOPTraHUYECKUX COCIUHEHUSX;

5) packpvieamo cmovicn 1leproanueckoro 3aKOHa . Y. Menneneesa:
JEMOHCTPUPOBATH IOHUMAHHE IIEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHAX
3JIEMEHTOB OT UX NOJIOKEHUS B llepnognueckon cucTeMe; 3aKOHOB COXPAaHECHUS
MAacCChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISIDHOTO YYEHHS, 3aKOHA
ABoOrajpo; ONMMChIBaTh U XapakTepu3oBaTh TabiuuHyro (opmy llepmonnueckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «rJ1aBHas moArpymnmna (A-
rpynmna)» u «mobouynas moarpymnmna (b-rpynma)», Maneie u OOJBINME MEPUOJIBI;
COOTHOCHTH 0003HAUCHUS, KOTOphIe UMEIOTCs B Tabnmiie «Ilepnoamueckas cucrema
xumuuecknx saeMeHToB JI. . MenneneeBa» ¢ 4YUCIOBBIMM XapaKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsjll sAnpa, 00Ilee 4Yucio
AJIEKTPOHOB U PACHPEICIICHUE UX MO AIEKTPOHHBIM CIIOSIM);



6) xnaccuguyuposamv XAMUYECKHE SJIEMEHTBI; HEOPraHMYECKHE BEIECTBA;
XUMHYECKUE PEaKIuu (10 YUCITY ¥ COCTABY YYACTBYIOIIMX B PEAKIIUU BEIIECTB, T10
TeroBomMy 3pdexry);

7) xapakmepuzosamv (Onucvléamp) OOIIME XUMHUYCCKUE CBOMCTBA BEIICCTB
pPa3TUYHBIX KJIACCOB, TOATBEP)KIas OIHUCAHWE MPUMEpPaMU  MOJICKYJIIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKAX PEAKIUN;

8) npoecnosuposams CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX KaueCTBEHHOTO
COCTaBa; BO3MOYKHOCTH TIPOTEKAHHS XUMHYECKHX TPEBPANICHUN B Pa3THYHBIX
YCIIOBUSAX;

9) 6bluuCIAMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB;
MAacCOBYIO JIOJTFO XHMHYECKOTO JJIEMEHTa IO (GopMyJie COCIUHCHHUS, MacCOBYIO
JIOJIF0 BEIIECTBA B PAacTBOPE; MPOBOAUTH PACUYETHI MO YPABHCHUIO XHUMHYCCKOM
peaknuu;

10) npumensimo OCHOBHBIC OIEPAIIMHA MBICIIUTEIBHON JIEATSIBHOCTH — aHAJIU3 U
CUHTE3, CpaBHECHHE, 0000IICHNEe, CUCTEMAaTH3aIUI0, KIaCCU(PUKAIIMIO, BBISBICHUC
NPUYUHHO-CIICJICTBEHHBIX CBSI3¢d — IS HW3YYCHHS] CBOWCTB BEIIECTB U
XHMHYECKUX PEaKIN; €CTECTBEHHO-HAyYHbBIC METOBI TIO3HAHUS — HAOJII0/ICHNE,
U3MEepeHne, MOJICIMPOBAHKE, SKCIICPUMEHT (PeaibHBIN U MBICIICHHBIH );

11) creoosams nipaBUIaM MOIL30BAHUS XUMUYECKOMN MOCYION U J1aOOPAaTOPHBIM
o0opyOBaHUEM, a TAK)KE TIPABHIIaM OOpAIICHHUS C BEIICCTBAMU B COOTBETCTBHUU C
WHCTPYKIUSIMU 110 BBITIOJIHEHUIO J1a0OPAaTOPHBIX XUMHYECKHX OIBITOB IIO
MOJIYYEHUIO M COOMpPAaHHWIO Ta3000pa3HBIX BEHIECTB (BOJOPOJA M KHUCIOPOJA),
IIPUTOTOBJIEHUIO PACTBOPOB C OIpeJeIEHHON MacCOBOHM J10Jell pacTBOPEHHOTO
BEI[ECTBA; TUIAHUPOBaTH W TNPOBOJUTh XUMHYECKHE OKCIEPUMEHTHI 110
pacIio3HaBaHUIO PACTBOPOB IIEJI0UEH U KHCIIOT C TTIOMOIIBIO HHAUKATOPOB (JITAKMYC,
dbeHondTanenH, METHIOPAHX | JIp.).

9 kaacc

B cocraBe npeamMeTHBIX pe3yNbTaTOB 110 OCBOCHHIO 00s13aTEIHLHOTO COJIEPIKAHMS,
YCTAaHOBJICHHOTO JaHHOW TpPUMEpPHON pabodeil MmporpamMmoi, BBIJICISIOT:
OCBOCHHBIE OOYYAIOIIMMHKCS HAy4YHBbIC 3HAHHS, YMEHUS W CIOCOOBI JCHCTBHIA,
cnenuuyecKkue I TPEIMETHONH o0mactu «XUMHs», BUABI JESITEIBHOCTH TIO
MOJIYYCHHUIO HOBOTO 3HAHUS, €T0 HHTEPIIPETAINH, TPEOoOPa30BAHUIO U IPUMEHEHHUIO
B Pa3JIMYHBIX YIYCOHBIX M HOBBIX CUTYaIUsX.

[IpenmeTHbIe pe3yabTaThl TPEACTABICHBI OTPAXKAIOT CHOPMUPOBAHHOCTH Yy
O0y4JaroIMXCs CASAYIOMNUX YMEHHH:

1) packpvieams cmbici OCHOBHBIX XUMUYCCKUX MMOHATHI: XUMUYCCKHI 2JICMEHT,
aToM, MOJIEKyJia, MOH, KaTHOH, aHUOH, MPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, CTEMEHb OKHUCIEHHUS, XUMHUYECKas
peaknus, XUMU9IeCcKas CBsI3b, TEIUIOBON A PEKT peakiiuu, MOJIb, MOJSIPHBIA 00BEM,
pacTBOp; DJIEKTPOJUTHI, HEDJIEKTPOIUTHI, DIIEKTPOJUTUYECKAs AUCCOLMAIMS,
peaKIuu MOHHOTO OOMEHA, KaTaau3aTop, XMMUYECKOE paBHOBECHE, OOpaTUMBIE U
HEOoOpaTUMbIE peakiuu, OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIC peakiuu,
OKUCIIUTEIb, BOCCTAHOBUTEIb, OKHUCJICHHUE W BOCCTAHOBJICHHE, aJUIOTPOMMUS,
aM(pOTEepHOCTh, XMMHUYECKass CBI3b (KOBaJICHTHAs, HOHHAs, MeETaJUIM4ecKas),



KpUCTAJNINYECKAsl PEIIETKA, KOPPO3USI METAJUIOB, CIUIABbl; CKOPOCTh XMMHYECKOM
peakiuu, npeaenbHo nonyctumas konrentpanus (I1/1K) Bemectna;

2) unmocmpuposams B3aUMOCBA3b OCHOBHBIX XUMUYCCKUX MOHATHH (cM. 1. 1) 1
MPUMEHSITh 3TH TIOHSITHUS MPU ONMMCAHUM BEIIECTB U UX MIPEBPAICHU;

3) ucnonvzosamv XUMUYECKYIO CHMBOJIUKY JJIsi COCTABICHUS (POPMYIT BEILIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUN;

4) onpedensimb BAICHTHOCTh U CTEIICHb OKUCJICHUS XUMHUYECKHUX 3JICMCHTOB B
COEIMHEHUAX Pa3IMYHOI0 COCTaBa; MPUHAJJICKHOCTh BEUIECTB K ONpPEACIEHHOMY
KJIacCy COeAMHEHMH 1o (opmyram; BUJ XUMHUECKON CBA3M (KOBAJIEHTHAsI, HIOHHAS,
METaJUTMYecKas) B HEOPraHUYECKUX COCTUHEHMSX; 3apsi] UOHA MO XUMHUYECKOU
dbopmyrie; xapakTep cpejibl B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX COCTMHEHU M, THI
KPUCTAINTNYECKON pEIIETKH KOHKPETHOI'O BEIIECTBA;

5) packpvieamov  cmbica Ilepuoauueckoro 3akona JI. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro MOHUMAHHWE: OMUCHIBATh U XapaKTEpPU30BaTh TAOIUMYHYIO
dopmy Ileprogndeckoil CUCTEMbl XMMHUYECKHX AJIEMEHTOB: pa3iinyaTh MOHSTHUS
«rnaBHas noArpymnmna (A-rpymmna)» u «modouynas noarpynmna (b-rpynma)y», mansie u
OOJbIIME TEPUOJbI; COOTHOCUTH  O0O3HAYEHMs, KOTOpbIE HMEIOTCS B
NEPUOJUYECKON TabyMile, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsij sjapa, OO0Ilee YHUCIO 3JIEKTPOHOB H
pacnpeiesieHue X M0 IEKTPOHHBIM CII0SIM); OOBSICHATH O0LME 3aKOHOMEPHOCTH B
U3MEHEHNUN CBOMCTB 3JIEMEHTOB M UX COEJMHEHHI B IIPEAEIIaX MaJIbIX IEPUOJOB U
[JIABHBIX MMOATPYII ¢ YYETOM CTPOCHHS UX aTOMOB;

6) xkraccupuyuposams XUMUUECKUE DIIEMEHTBI, HEOPraHMYECKUE BEIECTBA;
XUMUYECKHE peaklnu (TI0 YUCIIY U COCTABY YYACTBYIOIIMX B PEAKIIMU BEILIECTB, IO
TeIUIOBOMY 3G (dEeKTy, M0 U3MEHEHHIO CTeNeHEeW OKUCICHUS XUMHUYECKUX
3JIEMEHTOB);

7) xapaxkmepuzosams (ONMKMCHIBATh) OOIIME M CHEHHU(PUUCSCKHE XHMHYECKHE
CBOMCTBAa MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsl OMUCAHUE MPUMEPAMHU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUIN COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIA;

8) cocmasnsime ypaBHEHHS dJIEKTPOJMTUUCCKOM AUCCOIMAIIUH KUCIIOT, IIeI0YeH
U COJIell; TONHBIE M COKpAIIEHHBIE YpPaBHEHUS pEAKIUH HMOHHOTO OOMEHa;
YpaBHEHHSI PEaAKIUi, IMOJATBEPKIAIOIMIMNX CYIIECTBOBAHUE T'€HETUYECKOW CBS3U
MEK]ly BEIECTBAMU Pa3IUYHBIX KJIACCOB;

9) packpvieamv  cywHocmb  OKHCIUTEIBHO-BOCCTAHOBHTEIBHBIX — PEAKITUH
MOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOTO OajlaHCca ATHX PEaKIHii;

10) npoenoszuposams CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUSI XUMUUYECKUX MIPEBPAIICHUIN B PA3JIMUHBIX YCIOBHSIX;

11) sbiuucasmes OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYEO MAacChl BEIIIECTB;
MacCOBYIO JIOJK XHMHMYECKOrO 3JIeMEHTa MO (OpMYyJ€ COEAMHEHUS; MacCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOpE; MPOBOAUTH PACUETHl MO YPABHEHUIO XUMHUYECKOM
peakiuu;

12) cnedosams ipaBuiiaM TOJIH30BaHKS XUMUYECKON IMOCYION U JIAOOpATOPHBIM
000pyJI0BaHUEM, a TaKXKEe MpaBUjaM OOpalleHUs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLIMSIMUA TIO BBITIOJHEHUIO JTA0OPATOPHBIX XUMUYECKUX OINBITOB IO
MOJIYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (AMMHUAKa U YTIJIEKUCIIOTO rasa);



13) nposooums peakiyu, MOATBEPIKIAIONINEC KAUSCTBCHHBIH COCTaB Pa3IUYHbIX
BEILIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpHUI-, OpOMUI-, HOAUA-, KApOOHAT-,
docdar-, cunukar-, cyinbdar-, TUAPOKCUI-UOHBI, KATUOHHI aAMMOHHUS U HOHBI
M3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOUIME B BOJHBIX PAaCTBOpPAX HEOPTaHUYECKUX
BEIICCTB;

14) npumensimo OCHOBHBIC OIEPAIIMH MBICIIUTEIBHON ICATCILHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, O0000IleHUe, CUCTEMATU3aIMI0, BBISBICHUE MNPUYUHHO-
CJICICTBEHHBIX CBS3€U — JUJI1 U3yUYEHUsI CBOMCTB BEIIECTB U XMMUYECKUX PEAKIUM;
€CTEeCTBCHHO-HAyYHbIE METOJbl TMO3HAHUS — HaOJIOJICHHE, W3MEpEHue,
MOJICIMPOBAHKE, IKCIIEPUMEHT (peabHbIA U MBICJICHHBIN).

TEMATHYECKOE IINTAHUPOBAHHUE

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs
8 KJIIACC (2 u B Heaento, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)

Eewmpl, OcHoBHOE OCHOBHBIE BU/IbI DNEeKTpOHHBIN
packKpaIBaroIne coJlepKaHHe NEeATEIbHOCTH oOpa3oBaresb
JAHHBIN pa3aen o0yyaromuxcs HBII pecypce

porpaMMBbl, U
KOJIMYECTBO
4acos,
OTBOJUMOE Ha
UX U3y4YeHUe

Paznen 1. [lepBonauanbHbie XumMuyeckue moHsaTus (20 1)

Tema 1. Xumus | [lpeamer xumumu. . PackpsiBaTh Poccuiickan
— Ba)kHas Posap xumuu B CMBICIT U3y9aeMbIX ?:;;;’(‘;‘;‘E;‘
obacTh YKU3HM YeJIOBEKa. TIOHSTHH. https://resh.edu.r
€CTECTBO3HAHUS | XUMHS B CUCTEME *  PackpriBaTh u/
Y MPAKTUYECKON | HAyK. MeTobl pOJIb XUMHUH B
JESATEIIbHOCTH MO3HAHUS B XUMHUH. | IPUPOJIEC U )KU3HU "Skysmart"
genmoseka (5 4) | Tena u BemecTBa. | 4elOBeKa, eé CBs3b ¢ | NLps:/skysmart.r
dusndeckue JIPYTUMH HayKaMH. e
CBOMCTBA BELIECTB. e Pazmnuate "aKnacc"
ArperatHoe YUCThIE BEUIECTBA U | https://www.yakla

COCTOAHUC BCUICCTB.

YucTele BelecTsa u
cmecu. CriocoObl

pa3aeneHusi CMECEN.

dusnyeckue u
XUMHAYECKHE
saBieHus. [IpusHaku
Y yCJIOBUSA
IPOTEKAHUSA
XUMHAYECKHUX

CMECH; OJHOPOJHBIC
¥ HEOJTHOPOHBIE
CMECH.

*  Paznmuuath
bu3uIecKue u
XUMHUYECKHE
SIBJICHUS.

Omnpenensith
MIpU3HAKHU
XUMHUYECKHUX

SS.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://skysmart.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

peaKiuu.
3HAKOMCTBO C
IpaBUIIAMH
0€30IMacHOCTH U
npuémMamu padoThI B
XUMHUYECKOU
1abopaTopuu.

JdemMoHcTpanum:

1. JTaGopaTtopHoe
obopyioBaHUE.

2. PaznuuHble BUJBI
XUMHUYECKOU
MOCY/IbI.

3. OGpas3iis
BEILIECTB. 4.
Cnoco0b1
paszesieHus: cMecei
(unbTpoBanme,
BHITIAPUBAHME,
TUCTHILISLINSA,
xpoMartorpadus).
JlaGopaTopHble n
NpaKkTH4YecKue
padoThI
JlabopamopHhuie
onvtmol: OncaHue
bu3uIecKux
CBOMCTB BEIIIECTB.
Paznenenue cmecu ¢
MOMOIIIbIO MarHMTA.
Ilpakmuueckue
pabomut.

Ne 1. TlpaBuna
paboTHI B
nabopaTopuu

Y IIPUEMBI
oOpareHus ¢
1a00paTOpHBIM
000pyTI0BaHHEM.

Neo 2. Paznenenue
cMeceil (Ha mpumepe
OUYUCTKHU
MOBApPEHHOM COJIN)

peaKkuui U yCI0BUA
UX MPOTEKaHUA.

 CnenoBatb
npaBuiIaM
MI0JIb30BaHMS
XHUMHYECKOU
MOCYJIOU U
71a060paTOPHBIM
obopyioBaHueM, a
TakKe MpaBuIaM
oOpaiteHust ¢
XUMHYECKHUMU
BEIIIECTBAMU B
COOTBETCTBUH C
UHCTPYKIUSIMU TIO
BBITIOJTHCHUIO
MPAKTUYECKUX
pabor.

*  IInanupoBath
Y TIPOBOJIUTH
XUMHUYECKUMN
AKCIIEPUMEHT 110
W3YUYCHUIO U
OIMCAHUIO
bu3uIeCKUX
CBOMCTB BEIIIECTB,
croco6oB
pa3IelieHus CMECen
BEILIECTB.

Hcnonp3oBaTh
MIPY BBIOJHEHU U
y49eOHBIX 3aJIaHUH 1
B IIpoliecce
HCCJIE0BATEIBCKOU
JeSITEIbHOCTH
Hay4YHO-
MOMYJISIPHYIO
JUTEpaTypy
XUMHUYECKOTO
coZiepKaHus,
CIIPABOYHbBIC
MaTepHuabl,

pecypcsl
HNuTtepHera.




e  BricTpauBath
pa3BEPHYTHIE
IIUCbMEHHBIE U
YCTHBIE OTBETHI C

OIIOpPOM HA
uH(pOpMAaIHIO U3
y4ueOHHKA U
CIIPaBOYHBIX
MaTepHuasoB,
TPaMOTHO
UCII0JIb30BaTh
V3y4YECHHBIN
TTOHSATUHAHBIN
amnmapar Kypca
XUMHH
Tewma 2. ATOMBI U * IIpumensTh Poccuiickas
BemecrBa MOJICKYJIBI. €CTCCTBCHHO- 1";;‘;:(?3”3‘13;‘
XUMUYECKHE XUMHUYECKUE HAy4YHBIC METOIbI hitps://resh.edu.r
peakiuu (15 9) | sneMeHThl. 3HAKH MO3HaHUs (B TOM u/
(CUMBOJIBI ) qucie
XUMHYECKUX HaOII0CHHE, "Skysmart"
3JIEMEHTOB. MOJIETIPOBAHHE, https://skysmart.r
[Ipocteie u AKCIIEPUMEHT) U ul
CJIOKHBIE BEILIECTBA. | OCHOBHbBIE "AKnace
ATOMHO- oIepanuu https://www.yakla
MOJIEKYJISIPHOE MBICIIATEIHHOM ss.ru/
yUeHUE. e TebHOCTH
XuMu4eckas (cpaBHEeHUE,
dbopmyia. KJ1accupuKaIus)
BanentHocTh JUTSL U3y4eHUs
aTOMOB XMMHUYECKHUX | BEILECTB U
AJIEMEHTOB. 3aKOH XUMHUYECKHUX
MOCTOSIHCTBA peaKIuu.
COCTaBa BEILECTB. * PackpriBath
OtHOCUTENbHAS CMBICJI U3y4aeMbIX
aTOMHas Macca. MOHSITUN U 3aKOHOB
OtHOCuUTENnbHAS U TIPUMEHSITh 3TH
MOJIEKYJIsIpHAst MOHSATHUSA NPU

Macca. MaccoBas
JIOJII XUMHYECKOT O
DJIEMEHTA B
COCJIMHCHUMU.
dusnyeckue u
XUMHYECKUE
SIBJICHMS.

OIMMCAHUU CBOMCTB
BCILIECTB U UX
MIPEBPAILICHUM.

* Pazamuath
buzryecKue u
XUMHYECKHE
SIBIICHHS,
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XuMHU4YeCcKas
peakuus. [lpusnaku
U yCJIOBUSA
MPOTEKAHUSA
XUMHYCCKUX
peaKIuu.
XUMUYECKUE
YpaBHEHUS.

Tunel XUMHUYECKUX
peakun
(coenuHeHws,
pa3inoKeHus,
3aMeICHUS,
oOMeHa). 3aKoH
COXpPAHEHHUS MACCHI
BemiecTB. M. B.
JIoOMOHOCOB —
y4EHBIN-
SHIIMKJIOMICIUCT.
JlemoHCTpauuu
dusznueckue
SIBJICHUS
(pacTupanue caxapa
B CTYIIKE, KUTICHUE
1 KOHJICHCAIUS
BOJIbI U T. 11.).
XHUMHUYECKUE
SIBJIEHUSI (TOpEHUE
CBEYHM, PA3TI0KEHUE
caxapa,
B3aUMOJICHCTBHE
CEPHOU KHUCJIOTHI C
XJIOpHUIOM Oapus,
pa3I0KECHUE
TUJIPOKCHIA
menu(Il),
B3aUMOJICHCTBHE
KeJes3a ¢ Cepou,
B3aUMOJICHCTBHE
JKeJie3a ¢ pacTBOPOM
comu menu(ll)).
OmplIT,
WJUTIOCTPUPYHOLINAN
3aKOH COXPaHEHUS
MAacCCHI.

O0OBACHSITH UX
CYIIHOCTh C TOYKH
3peHUsI aTOMHO-
MOJIEKYJISIPHOTO
yUEHUSL.

* OmnpenensaTsb
pU3HAKA
XUMHYCCKUX
peaKLuii, yCI0BUA
UX MPOTCKAHUS.

* OOBACHATH
CYIIIHOCTh
buznYeCcKux u
XUMHYCCKUX
SIBJICHUM C TOYKHU
3pEeHHS AaTOMHO-
MOJICKYJISIPHOTO
YUCHHSI.

» Knaccudurup
OBaTh XUMHYCCKHEC
peakuuu (1o Yucity
U COCTaBy
pearupyromnmx u
00pa3yronmxcs
BEIIECTB).

* CocCTaBuAThH
dbopmyIIbI
OMHAPHBIX BEIICCTB
10 BAJICHTHOCTH H
OTIPEIEIISITh
BaJICHTHOCTb 10
dbopmynam
BEILIECTB.

* PaccraBusars
K03 HUIHEHTHI B
YpaBHEHHSIX
XUMHUYECKUX
peaKIuu.

* CrnenoBaTh
paBUIIaM
MIOJTE30BAHUS
XUMHUYECKOU
MOCYJIOU 1
1a00paTOPHBIM
000pyI0BaHHEM, A




JlaGopaTopHbIe U
MPAKTUYECKHUE
paboThI
JIaGopatopHsie
onbIThl: IIprMepsl
bu3nIecKux
SIBIICHUI
(ruTaBJIeHUE BOCKA,
TassHUE JIbJ1A).
[Ipumepsl
XUMUYECKHUX
SIBJIICHUI
(mpoxanuBaHuE
MEJIHOU IIPOBOJIOKHU,
B3aMMOJCHCTBHE
MeJa ¢ KUCIOTOM).
Monenu aToMOB 1
MOJIEKYI.
Boiuucnenua

— OTHOCUTEJIbHOU
MOJIEKYJIIPHOU
MacChl BELIECTB;
— MAacCCOBOM J1OJIU
XUMHUYECKOIO
3JIEMEHTA 110
bopmye
COCMHEHUS

TaKXe MpaBuIaM
oOpaiteHust ¢
BEILIECTBAMU B
COOTBETCTBUH C
MHCTPYKUHUSIMU T10
BBITIOJTHEHUIO
71a00paTOPHBIX
XUMHUYECKHUX
OTIBITOB.

* MHcnonws3oBarh
P BBINOJHEHUU
y4eOHBIX 3aJlaHUI
Y B MpoILIecce
MCCIIEI0BATEIBCKO
U IeITCILHOCTH
Hay4yHO-
MOMYJISIPHYIO
JUTEpaTypy
XUMUYECKOTO
coZepKaHuUs,
CIIPaBOYHBIE
MaTepualbl,
pecypchl
HNuTepHerTa.

« BricTpanBath
pa3BEPHYTHIE
MUCbMEHHBIE U
YCTHBIE OTBETHI C
OIIOpOM Ha
uH(pOpMaIno U3
ydeOHHMKA U
CIIPaBOYHBIX
MaTepUaos,
rPaMOTHO
WCIIOJIb30BATh
V3y4YECHHBIN
MTOHSITUHBIN
amnmnapar Kypca
XUMUU

Paznea 2. BaxkHeiilue npeacTaBuTe I m

Heopraunveckux Bemects (30 1)

Tema 3. Bo3myx.
Kucnopon.
[TonsiTue 06
okcuax (5 )

Bo3nyx — cmech
razoB. CocraB
Bo3ayxa. Kuciopon
— 3JIEMEHT U
IPOCTOE BEIIECTBO.

* PackpsiBaTh
CMBICJI U3y4aeMbIX
TIOHSTHUI U
MIPUMEHSATh 3TH
TIOHSITUS TTPU

PoccuincKkas
3NEKTPOHHaA
wKona(PaLW)
https://resh.edu.r

u/
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O30H —
aJIOTPOITHAS
MoaupUKaIUS
KHCIIOPO/A.
Haxoxnenue
KHUCJIOPOJIa B
pupo/ie,
duznueckue

U XUMUYECKHE
CBOICTBA (peakiuu
OKHUCIICHUS,
ropenue). YcinoBus
BO3HUKHOBEHUS U
peKpaIieHusl
ropenus. [lonstue
00 OKcHax.
Cnoco0b1
MOJTyYEHUS
KHUCJIOPOJIa B
nabopaTopuu u
IPOMBIILIEHHOCTH.
[Ipumenenune
KHUCTIOpO/Ia.
Kpyrosopot
KHUCIIOpO/ia B
npupojie. TerutoBon
addekr
XUMHUYECKOU
peakiuu, MOHSITHE O
TEPMOXUMHUYECKOM
ypaBHEHUH, PK30- U
SHIOTEPMHUYECKUX
peaKIusXx.
Tommuso (He(TH,
yrojib U METaH).
3arpsi3HeHue
BO3/1yXa, CIIOCOOBI
ero
PEeAOTBPAILICHHUS.
Ycunenue
MapHUKOBOTO

addekra,

paspylieHue
030HOBOTI'O CJIOSI.

JlemoHCTpanuu

OIIMCAaHUU CBOUCTB
BEILECTB U UX
IIPEBPALLICHUM.

e XapaxkTepusoB
aTh (OMHUCHIBATH)
COCTaB BO3/1yXa,
duznueckue u
XUMUYECKHE
CBOMCTBA
KHCJIOPOJIa,
CIIOCOOBI €ro
MOJTYYEHUS,
MPUMEHEHHE U
3HAYCHHE B MIPUPOJIC
U KU3HM YEJIOBEKA.

* CpaBHUBATH
peaKIuy TOpeHus U
MEJIJIEHHOTO
OKHCJICHUS.

* CoOupath
IPUOOPHI TSI
MOJIyYEHUS
KHCIIOpOJIa
(BBITECHEHHEM BOJIBI
Y BO3/yXa).

* Pacno3naBatp
OIIBITHBIM ITYTEM
KHCIJIOPO/I.

* MHcnonb3oBaTh
XUMUYECKYIO
CHUMBOJIUKY JJIsI
COCTaBJICHUS
dbopMyI BelecTs,
MOJIEKYJISIPHBIX
YpaBHEHUU
XUMUYECKHUX
PEAKLIHM C y4acTUEM
KHCIIOPOJIA.

*  OOBACHATH
CYIIHOCTb
HKOJIOTUYECKUX
npoOseM,
CBSI3aHHBIX C
3arps3HEHUEM
BO3JlyXa.

"Skysmart"
https://skysmart.r

u/

"AKnacc"
https://www.yakla

Ss.ru/
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Bzaumonenctue
docdopa, cepsl

U Keses3a ¢
KHUCIIOPOJIOM
(BO3MOKHO
HCIIOJIb30BaHUE
BHJICO-OIIBITOB).
Onpenenenue
CoJIepKaHuUsI
KHUCIIOpOJia

B Bo3ayxe. OmbITHI,
JEMOHCTPUPYIOIIUE
YCJIOBUS
BO3HUKHOBCHUS U
TIpeKpaIieHusl
TOpPEHUSI.

JlabopaTopHbIe
NpaKkTUYecKue
padoThI
JlabopamopHnutii
onvim:
O3HakoMIieHue ¢
obpasiamMu
OKCHJIOB.
[IpakTnueckas
pabora: Ne 3.
[Tomyuenue u
cobupanmue
KHUCIIOpO/a,
U3YUYEHUE €ro
CBOWCTB.

Butuucnenusn

— MOJIEKYJIAPHOU
MAacChl KUCIIOpOJIa

1 030Ha Ha
OCHOBAaHHH aTOMHOM
MacChl
XUMHYECKOTO
dJIEMEHTa

* Cnenosatb
npaBuIaM
Oe3omacHoOi paboThI
B 1abOpaTopuu npu
UCII0JIb30BaHU U
XHMHUYECKOU
MOCY/JIbI U
obopyoBaHus, a
TaKKe MpaBuIaM
oOpaiteHust ¢
TOPIOYUMU
BELIECTBAMU B OBITY.

e IImanuposatb
U OCYIIECTBIISITh Ha
MPaKTUKE
XUMUYECKHE
HKCTICPUMEHTHI,
MIPOBOJIUTH
HaOII0ACHUS, J1eJIaTh
BBIBOJIBI 110
pe3yabpTaTam
HKCIIEPUMEHTA.

*  YyacTBOBaTh
B COBMECTHOM
paboTe B IpyIIIe.

* Hcnonb3oBath
IIPU BBINIOJIHEHUU
y4eOHBIX 3aJIaHUH U
B IIpOIIECCE
HUCCIIe10BaTEIbCKOM
NEeATEeIbHOCTU
Hay4HO-
NONYJIAPHYIO
JUTEPATYPY
XUMHUYECKOTO
COJIepKaHMUS,
CIIPaBOYHbBIE
MaTepuarbl,
pecypcol MHTEpHETA.

« BeicTpauBath
pa3BEPHYTHIE
MMCbMEHHBIE U
YCTHBIE OTBETHI C
Onopoi Ha
nH(}OopMalnio u3




y4eOHHKA U
CIIPABOYHBIX
MAaTEPUAJIOB,
TPaMOTHO
HCIIO0JIb30BaTh
V3y4YECHHBIN
TTOHSATUHAHBIN
armapar Kypca
XUMHUU

Tema 4. Bogopoa.
MoHATMe 0 Knucnotax
u conax

(54)

Bonopon —
3JIEMEHT U MPOCTOE
BEIIECTBO.
Haxoxaenue B
pUpoJE,
duznueckue u
XUMHUYCCKHUE
CBOMCTBa (Ha
npuMepe
B3aUMOJICICTBHS C
HeMeTaJlJIaMH 1
OKCHUJIaMH
METaJLJIOB),
MIPpUMEHEHUE,
CITOCOOBI
MOJTyYCHHUSI.
Ilonstue o
KHCIJIOTaX U COJIAX.
JdeMoHCcTpanuu
[Tomyuenue,
cobupanue u
pacro3HaBaHUE
BOJIOpO/A.

I'openue Bonopoaa.

B3aumoeiictBue
BOJIOpPOJIa C
okcuaom meau(Il).

JlaGoparopHble u
npakTuyeckKune
padoThI
JlabopamopHuiii
onvim:
BzaumoneiictBue
KHCJIOT C
MeTaJlJIaMHU.

* PackpsiBaTh
CMBICJT U3y4aeMbIX
TIOHSATUN U
MPUMEHSATH 3TH
MOHSITUS TPU
OTIMCAaHUU CBOMCTB
BEIIIECTB M UX
IIPEBPALLICHUMN.

» XapakTepusoB
aTh (OMHUCHIBATH)
buzndeckue u
XUMUYECKHE
CBONMCTBa BOJOPO/A,
CIOCOOBI €70
MOJIyYEHUS,
IIPUMEHEHHE.

* Cobupath
npuoop I
MOJIYYEHUS
BOJOpOAA.

* MHcnonb3oBaTh
XUMUYECKYIO
CHUMBOJIUKY JJIsI
COCTaBJICHUS
dbopMyJT BEIIECTB,
MOJIEKYJISIPHBIX
YpaBHEHUN
XUMUYECKHUX
PEAKLIHM C y4acTUEM
BOJOpOAA.

* CnenoBatb
npaBuIaM
0e3onacHoi paboThI
B 1a00OpaToOpuu NMpu
UCIIO0JIb30BAHUU
XUMHYECKOU

Poccuiickan
3/1eKTPOHHaA
wKona(PILL)
https://resh.edu.r
u/

"Skysmart"
https://skysmart.r

u/

"AKnacc"
https://www.yakla

ss.ru/
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Ilpakxmuueckas
paboma:

Ne 4. Tlonyuenue u
coOupaHue
BOJOPOJA, U3YUEHNE
€ro CBOKCTB.

Buviuucnenusn

— MOJIEKYJIAPHOU
MaccChl BEIIeCTBA Ha
OCHOBAHHMH aTOMHOM
MacChl XUMHYECKHUX
AJICMEHTOB

MOCY/JIbI U
o0opyioBaHus, a
TaKKe MpaBuIaM
oOpaiteHust ¢
TOPIOYUMU
BELIECTBAMU B OBITY.

* IImanuposatb
U OCYIIECTBIISTH Ha
MpPaKTUKE
XUMUYECKHE
AKCTIIEPUMEHTHI,
MPOBOJIUTH
HaOIIOICHUS, Ae1aTh
BBIBOJIBI 110
pe3yabTaram
IKCIIEPUMEHTA.

e Y4acTBOBaTh
B COBMECTHOM
pabote B rpynre

Tema 5. KonnuecreseHHble
OTHOLIEHUA B XMMUMN

(44)

KomnuuecTBo
BelecTsa. MoJb.
MousipHast Macca.
3akoH ABOrajapo.
MonsipHbIil 00BEM
ra3oB. PacuéTel mo
XUMHYECKIM
YpaBHEHUSM.

JdemoHcTpanus
OO6pa3Iipl BEeImecTB
KOJIN4eCTBOM 1
MOJIb.

Burtuucnenusn

— 00BéMa,
KOJINYECTBA
BEIIECTBA ra3a 1o
€ro U3BECTHOMY
KOJINYECTBY
BEIECTBA MIIU
00BEMY;

* PackpriBaTh
CMBICIT U3y4aeMBbIX
MOHSTHUN U
MPUMEHSTh 3TH
TIOHSTHS, a TAKKE
M3YUYECHHBIE 3aKOHbI
U TEOpUU s
pemeHus pacuETHBIX
3aj1ad4.

*  Brpuucnars
MOJISIPHYIO MaccCy
BEIIECTB;
KOJHUYECTBO
BEIECTBA, 00BEM
rasza, Maccy
BCILICCTBA;

* IIpoBoauTh
pacy€ThI 110
ypaBHEHUAM
XUMHYECKUX
peaKiuu:
KOJUYECTBA,
00BEMa, MacChl
BEILIECTBA 110
W3BECTHOMY
KOJINYECTRY,

Poccuiickas
3NEeKTPOHHanA
wkona(P3LL)
https://resh.edu.r

u/

"Skysmart"
https://skysmart.r

u/

"AKnacc"
https://www.yakla

ss.ru/
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— 00BEMOB Ta30B
10 YPAaBHEHUIO
peaKkIuu Ha OCHOBE
3aKOHA 00BEMHBIX
OTHOILICHUM Ta30B

00bEMy, Macce
pPEareHTOB WU
IIPOJIYKTOB PEAKIHUU.

« BsicTpauBath
pa3BEPHYTHIE
IIUCbMEHHBIE U
YCTHBIE OTBETHI C
OIIOpPOM HA
uH(pOpMaIHIO U3
y4yeOHHKA U
CIIPaBOYHBIX
MaTepuaoB,
rPaMOTHO
UCII0JIb30BaTh
V3y4YECHHBIN
MTOHSITUWHBIN
anmapar Kypca
XUMUU

Tema 6. Bopga. PactBopbl.
MoHATHe 06 0CHOBaHUAX

(54)

dusuyeckue
CBOMCTBA BOJIBI.
AHanu3 ¥ CHHTE3 —
METO/Ibl U3yUECHUS
COCTaBa BOJHI.
XHUMHUYECKUE
CBOMCTBA BOJIBI
(peaxkuuu ¢
METaJlJIaMH,
OKCHJaMH METAJIJIOB
Y HEMETAJIJIOB).
CocTaB OCHOBaHMH.
ITonsiTre 06
WHJIUKATOpax.
Bona kak
PaCTBOPHUTEb.
PactBOpBHI.
PactBOpuMOCTB
BCILICCTB B BOJIC.
Haceimennasie n
HEHACHIIICHHBIC
pPacCTBOPBHI.
MaccoBast 1o
BCILICCTBA B
pacTBope.

Ponb pactBOpOB B
MIPUPOJIE U B )KU3HU

» PackpsiBaTth
CMBICJI U3y4aeMbIX
IOHATUH U
PUMEHATH 3TH
MOHATHUSA NPU
ONMCAHUU CBOWCTB
BEILECTB U UX
MPEBPAILCHUN.

«  XapakTepu3oB
aTh (PU3UIYCCKUEC U
XUMUYECKHE
CBOMCTBA BOJBI, €€
pOJIb KaKk
pacTBOPUTENS B
IPUPOTHBIX
Iponeccax.

* CocraBisTh
ypaBHEHUS
XUMUYECKHUX
PEAKLIHM C y4acTUEM
BO/JIbI.

*  OOBACHATH
CYIIHOCTb
DKOJIOTUYECKHUX
npoOeM,
CBSI3aHHBIX C
3arpsi3HEHUEM

Poccuiickas
3NeKTPOHHanA
wkona(P3LL)
https://resh.edu.r

u/

"Skysmart"
https://skysmart.r

u/

"AKnacc"
https://www.yakla

ss.ru/
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YeJIoBeKa.
Kpyrosopot BoibI B
IpUpOJIE.
3arpsi3HEHue
PUPOIHBIX BO/I.
OxpaHa 1 OYHCTKa
IPUPOIHBIX BO/I.

JdemoHcTpanumn
DIIEKTPOJIU3 BOJIbI;
CHHTE3 BOJIbL;
B3aMMOJICHCTBHEC
BOJIbI C METaJlIaMU
(Na, Ca) (BO3MOXXHO
MCIIOJIb30BAHUE
BUJIEOMATEPUAJIOB).
PacTBOpenue
BEILIECTB C
pa3IAIHON
PacTBOPUMOCTBHIO.
HccnenoBanue
pacTBOPOB KUCJIOT U
[eJI04eH ¢
MTOMOIIBIO
WHJIUKATOPOB.

JlaGopaTtopHble u
NpaKTH4ecKue
padoThI
Ilpakmuueckasn
paboma:

Ne 5.
[Ipurorosnenue
pacTBOPOB C
ONpEICIIEHHON
MacCOBOU J10JIEN
pacTBOPEHHOI'O
BEILIECTBA.

Burtuucnenus

—C
HCIIOJIL30BaHUEM
ITOHSATHS «MaccoBas

IPUPOHBIX BOI,
CIocoObl OUUCTKHU
BOJIbI OT IIPUMECEN,
MepBI MO0 OXpaHEe BOJI
OT 3arpsi3HCHUSL.

e IImanuposatb
U OCYIIECTBIISTH Ha
MpaKTUKE
XUMHUYECKHE
AKCTIIEPUMEHTHI,
MPOBOJIUTH
HaOIIOICHUS, AeIaTh
BBIBO/IBI T10
pe3yJibTaTaM
AKCIIEPUMEHTA.

e (CnenoBathb
npaBuIaM
0e3omacHo paboThI
B J1abopaTopuu npu
UCII0JIb30BaHU U
XUMHUYECKOU
MOCY/Ibl U
060py10BaHUSI.

* [IpoBoauth
BBIYUCIICHUS C
MPUMEHEHUEM
MOHATHS «MacCOBast
JIOJIs1 BEIIECTBA B
pacTBOpeE».

* Hcnonb3oBath
MIPHY BBITOJIHEHU U
y4eOHBIX 3aJIaHUH 1
B IIpoLecce
HCCJIE0OBATEIBCKOU
JeSITEIbHOCTH
Hay4YHO-
MOMYJISIPHYIO
JUTEpaTypy
XUMHUYECKOTO
CoZIepKaHUs,
CIIPABOYHbBIC
MaTepHuabl,
pecypcol MHTEpHETA.

« BeicTpauBath
pa3BEPHYTHIE




J0JId BCIICCTBA B

INUCHbMCHHBIC U

pacTBope» YCTHBIC OTBETHI C
OIIOpPOM HA
UH(pOpMAIHIIO U3
y4eOHHKA U
CIPAaBOYHBIX
MaTepHa’oB,
IPaMOTHO
UCIIOJIb30BaTh
V3y4YECHHBIN
MTOHSTUWHBIN
anmapar Kypca
XUMHUH
Tema 7. OcHosHble Knaccudukarus » Kunaccugumup | Poccniickan
::‘a,i,c;'“mecmx HCOPTaHUYECKUX OBaTh U3y4aeMbIC 1";;‘;:83‘;‘13’;
coeauHeHnit COCMHEHUH. BEIIIECTRA I10 :
(114) https://resh.edu.r
OKCHJIBI: COCTaB, COCTaBY M u/
K1accupuKaIus CBOMCTBaM.
(OCHOBHEIE, *  CocTaBIIsITh "Skysmart"
KHCJIOTHEIE, dopMyIsl OKcuoB, | hitpsi//skysmart.r
amQoTepHbIE, KHCJIOT, OCHOBAHHH, ul
HecoJIeo0pa3yrolue | coyiel U Ha3bIBaTh "AKnace"

), HOMEHKJIaTypa
(MexTyHapoaHas U
TpUBHUAJIbHAS ).
[Tomyuenue u
XUMHUYECKUE
CBOMCTBA
KHUCTIOTHBIX,
OCHOBHBIX H
aM(pOTEPHBIX
OKCHU/IOB.
OcHOBaHUS: COCTaB,
KJ1accu(puKaIus,
HOMEHKJIaTypa
(MexxayHapoaHasi u
TpUBHUAJIbHAS),
busnueckue u
XUMUYECKHE
CBOICTBA, CIIOCOOBI
MOJIYYEHUS.
Kucnotsl: cocTas,
Kiaccudukarus,
HOMEHKJIATypa,
dbuznyeckue u

HX 110
MEXKIYHAPOIHOMN
HOMEHKJIATypeE.

e IIpornosuposn
aThb CBOMCTBA
BEIIIECTB HA OCHOBE
00IINX XUMUYECKUX
CBOMCTB U3YYEHHBIX
KJIACCOB/TPyMI
BEIIIECTB, K KOTOPHIM
OHHM OTHOCSTCS.

* CocraBiTh
MOJIEKYJISIPHBIC
YPAaBHEHUS PEAKLINM,
WJUTIOCTPUPYIOITHX
XUMHUYCCKHE
CBOWCTBA U CITOCOOBI
MOJTyYCHUS BEIIECTB
M3YUYCHHBIX
KJIACCOB/TpyMI, a
TaKKe
MTOTBEPIKIAFOIINX
TCHETUYECKYIO

https://www.yakla
ss.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://skysmart.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

XUMHYECKHE
CBOMCTBA, CIOCOOBI
MOJTyYCHHUS.

Psin aktuBHOCTH
METAaJJIOB.

Conu (cpennue):
HOMEHKJIATYypa,
CIIOCOOBI
MOJTy4YCHHUS,
B3aHMMOJCHCTBHEC
COJICH C MeTaJlJIaMH,
KHCJIIOTaMH,
IeJI0YaMHy U
COJISIMU.
I'eneTnueckas CBA3b
MEXKy KJIacCaMHU
HEOPraHUYECKUX
COCIUHCHUH.

JdeMoHCTpanuu
O6pa3ibl
HEOPraHUYECKUX
BEILECTB Pa3IMYHBIX
KJIACCOB.
B3auMmoneiictBue
pacTBOpa CEpHOU
KHCJIOTBI C OKCUJIOM
menu(ID).

Peaxnusa
HEUTpAJIU3ALIUY.
BriTecHenue
OJIHOTO MeTajuia
JOPYTUM U3 pacTBOpa
COJIH.
JlaGoparopHble u
NMpPaKTHYeCKHe
padoThI
JlabopamopHuvie
ONnvImbl.
B3aumopericteue
KHCJIOT C
METAJUIaMHU.

B3aUMOCBSI3b MEXKITY
HUMH.

e IIpousBoauth
BBIYHMCIJICHUS 110
ypaBHEHUSIM
XUMUYECKHUX
PEaKLU.

* IImanupoBatb
Y OCYIIECTBIISITh HA
MPaKTUKE
XUMUYECKHE
AKCTIIEPUMEHTHI,
MPOBOJIUTH
HaOIIOICHUS, AeIaTh
BBIBOJIBI 110
pe3ysibTaTam
HKCIIEPUMEHTA.

e (Cnenosathb
npaBuIaM
0e3omacHo paboThI
B 1abopaTopuu npu
UCII0JIb30BAHUU
XUMHUYECKOU
NOCYJIbI ¥
060py10BaHUSI.

* Hcnonb3oBath
IIPU BBINIOJIHEHUU
y4eOHBIX 3aJIaHUH U
B IIpOIIECCE
HUCCIIe10BaTEIbCKOM
NEeATEeIbHOCTU
Hay4HO-
NONYJIAPHYIO
JUTEPATYPY
XUMHUYECKOTO
COJIepKaHMUS,
CIIPaBOYHbBIE
MaTepuarbl,
pecypcol MHTEpHETA.

« BeicTpauBath
pa3BEPHYTHIE
MMCbMEHHBIE U
YCTHBIE OTBETHI C
Onopoi Ha
nH(}OopMalnio u3




[Tonyyenue
HEpPaCTBOPUMBIX
OCHOBAHMUI.
BzaumoneicTBue
HEpPaCTBOPUMBIX
OCHOBAHHM C
KHCJIOTaMH.
Paznoxxenue
TUIpPOKCHUAA
meau(Il) mpu
HarpeBaHuM.

Ilpaxmuueckas
paboma:

Ne 6. Pemenne
AKCIIEPUMEHTAJIbHbI
X 3aJa4 110 TeMe
«OCHOBHBIE KJIaCCHI
HEOPraHUYECKUX
COECIMHEHUN).

Buviuucnenusn

— TI0 YpaBHEHUSIM
XUMHYECKHUX
peakiui

y4eOHHKA U
CIIPABOYHBIX
MAaTEPUAJIOB,
TPaMOTHO
HCIIO0JIb30BaTh
V3y4YECHHBIN
TTOHSATUHAHBIN
armapar Kypca
XUMHUU

Paznen 3. Ilepuonuveckuii 3axoH u Ileprnonuyeckasi cucTeMa XUMHYECKUX
semenToB /. U. MenaeseeBa.
Ctpoenne atoMoB. XuMHnueckas cBsizb. OKHCINTENbHO-
BOCCTAHOBUTEJbHBIE peakuuu (15 )

Tema 8.
ITepuoauyecku
7

3aKO0H U
Ilepuoauyecka
|

cucTemMa
XUMHYECKHX
3J1EMEHTOB

1. A. Menaeee
Ba. CTpoeHue
aroma (7 4)

[IepBbIe NONIBITKH
KJ1acCH(pUKAITIT
XUMUYECKHUX
3JIEMEHTOB.
[TonsaTue o rpynnax
CXOJIHBIX 3JIEMEHTOB
(11eI0YHbIe U
HIEJI0YHO3EMENbHBIE
MeETaJlibl, FaJOTEHBI,
WHEPTHBIE Ta3bl).
DNEMEHTHI,
KOTOpbIE 00pa3yIoT
amdoTtepHbIe
OKCHU/JIbI U
TUAPOKCHUIBIL.

* PackpriBaTh
CMBICIT
MIEPUONYECKOTO
3aKOHa.

* [lonumars
CYyIIECTBOBAHUE
MEPUOTNYECKON
3aBUCUMOCTH
CBOWCTB
XUMHUYECKHUX
AIIEMEHTOB
(u3MeHeHue
pagnycoB aTOMOB U
AIEKTPOOTPULIATEND
HOCTH) U UX
COCJIMHEHUH OT

Poccuiickas
3NEKTPOHHanA
wKkona(PaLWW)
https://resh.edu.r

u/

"Skysmart"
https://skysmart.r

u/

"AKnacc"
https://www.yakla

SS.ru/
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ITepuonnueckuit
3aKOH U
Ilepuonnueckas
cucrema
XUMHUYECKHUX
3JIEMEHTOB

. . Menpeneena.
ITepuonsl, rpynsl,
MOATPYIIIBL.
DOU3NYECKUN CMBICIT
MOPSIIKOBOTO
HOMEpa dJIEMEHTA,
HOMEpOB Mepuojaa u
rpynmsl. CTpoeHne
atomoB. CocTaB
ATOMHBIX SIJIED.
H3oTomnsl.
DNEKTPOHBI.
Crpoenue
AJIEKTPOHHBIX
000JI0YEeK aTOMOB
nepBbix 20
XUMUYECKHUX
AJIEMEHTOB
[Tepunoauueckoii
cuctemsl JI. H.
Menpeneena.
XapaKTepUCTHKA
XUMHUYECKOTO
3JIEMEHTA IO €ro
MIOJIOKEHUIO B
[Tepuonnueckoit
cucteme /. U.
Menneneena.
3HaueHue
[Tepuonnueckoro
3aKOHA U
[Tepuonnueckoi
CHCTEMBI
XUMHAYECKHUX
3JIEMEHTOB JJIsI
pa3BUTHUS HAYKHU U
npaktuku. . 1.
MenpaeneeB —

MOJIOKEHUSA B
MEPUONYECKON
CHUCTEME U CTPOCHUS
aToma.

* YcraHaBiIMBAT
b CBSI3b MEKY
MOJIOKECHUEM
3JIEMEHTA B
MEPUOINYECKON
CUCTEME U
CTPOEHHUEM €T0
aToma (COCTaB 1
3apsi siapa, ooIiee
YHUCJIO DJIEKTPOHOB U
pacnpeaeneHue ux
10 AJIEKTPOHHBIM
CJI05IM).

* IIpornosupos
aTh XapakTep
W3MEHEHUS CBOMCTB
AIIEMEHTOB U UX
COE€IMHEHUH 10
rpynmam u
nepuoaam
[Tepunognueckou
CHUCTEMBL.

e XapakTepu3oB
aTh XUMUYECKHE
AJIIEMEHTHI IEPBBIX
TPEX MEPUOIOB,
KaJIMs, KaJabLUs 10
VX TIOJIOKEHUIO B
[Teprognueckou
CHUCTEME
. . Menpeneena.

« CnenoBatb
npaBuIaM
Oe3omacHON paboThI
B 1abopaTopuu mpu
VICIIOJIb30BAHUU
XUMHUYECKOU
MOCY/Abl U
000py10BaHUSI.

* BricTpauBath
pa3BEPHYTHIE




YYEHBIN, ITEAror U
CpaK1aHUH.

JdemoHcTpanumn
Kopotkoneprnonnas
U JUTUHHOTIEPHO THASI
(bopMbI
[Tepnognueckoit
CHUCTEMBbI
XUMUYECKHUX
AJIEMEHTOB

1. 1. Menpaeneena.
O3HakoMJIEHHUE C
obpasiamu
METaJIJIOB U
HEMETAJIJIOB.

JlabopaTopHbIe
NpaKTHYeCcKue
padoThI
JlabopamopHulii
onvlm:
B3auMmoneiictBue
TUAPOKCHUIA IIUHKA C
pacTBOpaMu KUCIOT
Y IIeJI0Yei

MHUCHbMEHHBIE U
YCTHBIE OTBETHI C
OIIOpPOM HA
UH(pOpMAIHIIO U3
yueOHUKa U
CIIPABOYHBIX
MaTepHuaos,
rpaMOTHO
HCMO0JIb30BATh
V3y4YECHHBIN
MMOHSATUMHBIN
amrapar Kypca
XUMUU.

* Hcnonp3oBarh
MIPY BBINOJHEHU U
y4eOHBIX 3aJJaHUI
TEKCThI YdCOHUKA,
CIIPABOYHBIC
MaTepuaibl
(ITepuoguueckyto
CUCTEMY
XUMHUYECKUX
AJIEMEHTOB
1. 1. Menpaeneena,
Ta0IUIy
pPacTBOPUMOCTH
KHUCJIOT, OCHOBaHUH
U COJICH B BOJIE,
AIEKTPOXUMHUYECKUMN
psLA HANPSKEHUI
METaJLJIOB).

« Hcnonb3oBaTh
IIPU BBIITOJIHCHUH
y4eOHBIX 3aJIaHUHN 1
B Mpo1ecce
HCCJIE0BATEICKOU
NS TeIIbHOCTH
Hay4HO-
MOMYJISIPHY O
JUTEPATyPy
XUMHUYECKOTO
COJIepKaHusl,
CIIPABOYHBIC
MaTepHuabl,
pecypcol MHTEpHETA




Tema 9.
XumMunueckKas
CBA3b.
OKHCIAUTEIBHO-
BOCCTAHOBHTEJI
bHbIE peaKI U

8 1)

Pe3epBHoOe
Bpemsi (34)

DIEKTPOOTPULIATED
HOCTb aTOMOB
XUMHUYECKHUX
2JIEMEHTOB.
XHUMHYEcKasl CBI3b
(voHHas,
KOBaJICHTHAs
HOJISIpHAS U
KOBaJICHTHAs
HENoJIsIpHas).
CreneHp
OKHCJICHHS.
OKUCIUTEIBHO-
BOCCTaHOBUTEIBHBIC
peakuuu (OBP).
[Ipoueccsl
OKHCJIEHHS U
BOCCTAHOBJICHUS.
OxucnIuTenn "
BOCCTaHOBUTEIH.

JdeMoHCcTpanuu
OKUCIUTEIBHO-
BOCCTaHOBUTEIBHBIE
peaKIuu: TOpEeHue,
peakiuu
pasIoKeHuUs,
COEIUHEHUSA

* PackpsiBaTh
CMBICJI U3y4aeMbIX
TOHSTUH.

*  Onpenenste
BUJI XUMHUYECKOU
CBSI3U B
COCIMHEHUHU.

*  Onpenenste
CTEIEHb OKUCJICHUS
XUMHUYECKOTO
3JIEMEHTAa T10
dbopmyiie ero
COCMHEHUS.

*  Omnpenensite
AJIEMEHT (BEUIECTBO)
— OKHUCJIUTENb U
AJIEMEHT (BEUIECTBO)
— BOCCTAHOBHUTEIIb.

*  OOBIACHATH
CYIIIHOCTh
IPOLIECCOB
OKHUCJICHHS
BOCCTaHOBJICHHUS.

* CocTaBisITh
AJIEKTPOHHBIN
Oaanc ¢ yuérom
YHClia OTJAAHHBIX U
IPUHSITHIX
DIIEKTPOHOB.

* CocraBisTh
ypaBHEHHE
OKHCITUTEIBHO-
BOCCTAHOBUTEIILHOU
peaKkiuu.

* MHcnonb3oBath
IIPY BBHITTOJTHCHUH
y4eOHBIX 3aJIaHuM
TEKCTHI yu4eOHUKA,

e CIpaBOYHbBIC
MaTepHaIbl
(mIeprUOANIECKYIO
CUCTEMY
XUMHUYECKHUX
AJIIEMEHTOB
. Y. Menpeneena,

Poccuiickan
3N1eKTPOHHaA
wKkona(PaLL)
https://resh.edu.r

u/

"Skysmart"
https://skysmart.r

u/

"AKnacc"
https://www.yakla

SS.ru/
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Ta0IUILy
pPacTBOPUMOCTH
KHUCJIOT, OCHOBaHUM
U COJICH B BOJE,
AJIEKTPOXUMUYECKU I
pPA HAIPSKEHUN
METAJIJIOB)

9 KJIACC (2 u B Henento, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMsl)

IIpumepHbIe
TEMBI,
pacKphIBarOLIME
JIAHHBIN pa3ael
[IPOTPaMMBI, U
KOJIMYECTBO
4acoB, OTBOJIMMOE
Ha UX U3Y4YCHUE

OCHOBHOE
COJIep>KaHHE

OCHOBHBIE BUJIBI
JIESITEILHOCTH
oOyyJaromuxcs

DNEeKTPOHHBIN
oOpasoBaTesibH
Bl pecypc

Paznen 1. [lepponavanbHbie

XuMu4deckue moHaTHs (20 1)

IToBTOpEHUE M
yriy0JieHue
3HAHUM
OCHOBHBIX
pa3aeson
Kypca 8 kiacca

(5 1)

[Tepunognueckuit
3aKOH.
[lepnonnueckas
cHcTEMa
XUMHYECKHUX
DJIEMEHTOB

. 1. Menneneen
a. Ctpoenue
aTOMOB.
3aKOHOMEPHOCTH
B U3MCHEHUM
CBOMCTB
XUMHYECKUX
3JIEMEHTOB
IIEPBBIX TPEX
MEpHUOI0B, KaJusl,
KaJIBIIUA U X
COCJMHCHUH B
COOTBETCTBUH C
MOJIOKEHUEM
SJIEMEHTOB B
MePUOINYECKON
CHUCTEME U

«  XapaxkTepusoB
aTh XUMUYECKHE
AIIEMEHTHI IEPBBIX
TPEX MEPUOIOB,
KaJIUS ¥ KaJbLUs O
UX MOJIOKEHUIO B
[Tepunoguueckou
CUCTEME
. . Menneneena.

« Krnaccudunup
OBaTh U Ha3bIBATh
HEOpPraHUYECKUe
BEILIECTBA U3YYEHHBIX
KJIACCOB.

*  OnwuceiBaTh
001111Me XUMHYECKUE
CBOMCTBA BELIECTB
Pa3IMYHBIX KJIACCOB,
MIOATBEPKIATh
CBOICTBA MpUMEpPaMH
MOJIEKYJIAPHBIX
YpaBHEHUU

Poccuiickas
3NeKTPOHHan
wkona(P3LL)
https://resh.edu.ru

A

"Skysmart"
https://skysmart.ru

A

"AKnacc"
https://www.yaklas

s.ru/
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CTPOEHUEM UX
aTOMOB.
Knaccuduxanus
Y HOMEHKJIaTypa
HEOPraHUYECKUX
BCILICCTB
(MexayHapoaHas
U TPUBHAJIbHASA).
XHUMUYECKUE
CBOMCTBA
BCIILICCTB,
OTHOCSIIIMXCS K
pa3IMYHbBIM
KjaccaM
HEOPraHUYECKUX
COCJIMHECHUH, UX
reHeTUYeCKas
CBSI3b
HEOPraHUYECKUX
BCIIICCTB.
Ctpoenue
BEIIIECTBA: BUIBI
XUMHUYECKOU
CBSI3U W THIIBI
KPUCTAJUIMYECKHU
X PELIETOK.
3aBHCHUMOCThH
CBOMCTB BEIIIECTB
OT UX CTPOCHHUSI.

JdemoHncTpanumn
1. Monenu
KPUCTAJUTNYECKH
X PELETOK
HEOPraHUYECKUX
BEILIECTB.

2.
Koportkoneprnonx
asu
JUTMHHOTIEPHO/THA
s pOpMBbI
[Tepunoanuueckoit
CUCTEMBbI
XUMUYECKHUX

XUMHYECKUX
pPEaKLU.

*  Omnpenenste
BUJI XUMHYECKOU
CBSI3H U TUII
KPUCTAJUIMYECKOU
PELIETKY BEIIECTBA.

* IIpornosuposa
Th CBOKCTBA BEIIECTB
B 3aBUCUMOCTH OT UX
CTpPOEHUSI.

* BricTpauBath
pa3BEPHYTHIE
MUCbMEHHBIE U
YCTHBIE OTBETHI C
OIOpOM HA
uH(pOpMAIIHIIO U3
yueOHUKa U
CIIPABOYHBIX
MaTepuaos,
IPaMOTHO
UCII0JIb30BaTh
W3yYECHHBIN
MOHATUNHBIN
anmapar Kypca
XUMUU.

« MHcnonb3oBath
P BBINIOJIHEHUU
y4eOHBIX 3aJIaHUH U B
npoiiecce
MCCIIEI0BATEIBbCKOM
JEATENBbHOCTH
Hay4YHO-IIOIYJISIPHYIO
JUTEPATypy
XUMHUYECKOTO
COIEpKaHUS,
CIIPaBOYHBIE
MaTepHuaibl, peCypcChl
HNuTtepueTa




anemeHToB /1. 1.

MenpeneeBa
Tema 1. Knaccudukanus * PackpsiBaTh Poccuiickas
OcHoBHbIE XAMUYECKHX CMBICJT U3y4aeMbIX :f;;;’(‘l’a”aﬁ’;
3aKOHOMEPHOCTH | PEaKIHii 1Mo TIOHSTHIA U httos://resh.edu.ru
XHMHYECKHX pa3INYHBIM IPUMECHSITh 3TH /
peaxkuuii NpU3HAKaM (10 | IOHSATHS MIPH
(4 9) YUCIy ¥ COCTaBy | OMMCAHUU CBOWCTB "Skysmart"

Y4acTBYIOLIUX B

peaxkuuu
BEIIECTB, I10
TEIIOBOMY

s dexty, 1o
M3MEHECHUIO
CTCIICHEU
OKHUCIICHHS
XUMUYCCKUX
3JIEMEHTOB, T10

0o0paTuMocTu, 1o

Yy4acTHIO
KaTajau3aTopa).
DK30- U

OHIOTCPMHUYICCKHU

€ pCaKniuu,

TCPMOXUMHUUCCKHU

€ YpaBHEHUS.
IlonsaTue o
CKOpPOCTH
XUMHUYECKOU
peaKuum.
IlonsaTue o
TOMOT'CHHBIX U
reTepOreHHbIX
peaKIUIX.
ITonsiTre 00
00paTUMBIX U
HEOOPaTUMBIX
XUMHUYCCKUX
peaKIUsIX.
IlonsaTue o
XUMHUYECKOM
PaBHOBECHH.
DaKTOopBI,
BIIMSIONINE Ha
CKOPOCTH

BEILIECTB U UX
IIPEBPALLICHUM.

« Knaccuduuup
OBaTh XUMHUUYECKHUE
pEeaKIuu 1o
pa3IUYHbIM
MpU3HAKaM.

* YcraHaBIMBAT
b 3aBUCUMOCTb
CKOpPOCTH
XUMUYECKON peaKINu
OT pa3JIMYHbIX
(bakTOpoB.

* IIpornoszuposa
Th BO3MOKHOCTH
MIPOTEKAHUS
XUMUYECKUX
MpEBpaICHUN B
Pa3JIMYHbBIX
YCIIOBUSIX.

*  Omnpenensate
OKHCITUTEND U
BOCCTAHOBHTEIIb B
OBP.

* CocraBisTh
AIICKTPOHHBIN OaTaHC
peaKkiuu.

* IIpousBoauTh
BBIYMCIICHUS 110
XUMUYECKUM
YpaBHEHUSIM.

* BricTpauBath
pa3BEPHYTHIE
MMCbMEHHBIE U
YCTHBIE OTBETHI C
Onopoi Ha
nH(pOopMalnio u3

https://skysmart.ru
/

"AKnacc"
https://www.yaklas

s.ru/
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XUMHUYECKOU
peakiuu u
ITOJIOJKECHHE
XUMHUYECKOT0
paBHOBECHSI.
OKUCIUTEIBHO-
BOCCTaHOBUTEIbH
bI€ PEAKIUU
(37EKTPOHHBIN
OaJranc
OKHCJIMTEIILHO-
BOCCTaHOBUTEIBH
Ol peakiun).
JdemoHcTpanumn
1. 3aBUCHMOCTB
CKOPOCTH
XUMHUYECKOU
peakIuu oT
Pa3IMYHBIX
(bakTopoB.

2. BosneiictBue
KaTajau3aTopa Ha
CKOPOCTh
XUMHUYECKOU
peaKkIuu.

3. Ilpumepsl
HEOOpPaTUMBIX U
00paTUMBIX
peaKIuu.

4. CMmelieHue
paBHOBECHS
XUMHUYECKOU
peaKIuH.

Burtuucnenusn
— KOJIMYECTBA
BEIIECTBA,
00BbEéMa U MacChl
peareHToB WJIn
MPOJYKTOB IO
YpaBHEHUSAM
XAUMHYECKHIX
peakiui

yueOHUKa U
CIIPABOYHBIX
MaTepUaios,
rpaMOTHO
UCIIOJIb30BATh
V3y4YECHHBIN
TTOHSATUHAHBIN
amrapar Kypca
XUMHUH.

e Hcnonb3oBath
P BBINOJIHEHU U
y4eOHBIX 3aJIaHUI U B
npoiiecce
MCCIIEI0BATENbCKOM
JESITETbHOCTH
HAay4YHO-TIONYJISIPHYIO
JUTEpaTypy
XUMUYECKOTO
coZepKaHuUs,
CIIPABOYHBIC
MaTepualbl, pecypchl
NuTepuera




Tema 2.
JJIeKTPOJINTHYEC
Kas
AMCCONUALIUS.
XuMHYeCKHne
peakuuu B
pacTBopax

(8 1)

Teopus
BJIEKTPOIUTHYEC
KoM
JIMCCOLIMAITUH.
DIIEKTPOIUTHI U
HEAJIEKTPOJIUTHI.
Katuonsl,
AHUOHEIL.
Mexanu3m
JIMCCOLTMAIINHT
BEILIECTB C
pa3IMYHBIMU
BUIAMHU
XUMHUYECKOU
cBs3u. CreneHb
JIMCCOITMAITNH.
CuibHbIC U
ciiabble
BJIEKTPOJIUTHI.
Peakun
MOHHOIro 0OMeHa,
YCIIOBUS UX
MPOTEKAHUS.
HonHnle
ypaBHEHUS
peaKIuu.
XUMHUYECKUE
CBOMCTBA KHUCJOT,
OCHOBAaHHUM U
COJIeH B CBETE
MIPEICTABICHUMN
00
BIICKTPOITUTHYEC
KOM
JIMCCOLIMAIIUM.
Cpena pactBopa.
ITonsaTue o
TUJIPOJINA3E
COJICH.
KauecTBeHHbIC
peaxiuu Ha
KAaTHOHBI U
AHUOHEL.

* PackpsiBaTh
CMBICJI U3y4aeMbIX
MOHSTHUM, a TAKXKE
CMBICJI TEOpUU
AJIEKTPOIUTUYECKON
JTTUCCOLMAIIAH.

*  OOBIACHATH
MPUYUHBI
3JIEKTPONPOBOTHOCTHU
BOJHBIX PACTBOPOB.

* CocraBniTh
ypaBHEHUS
JTUCCOLIMAIINT
KUCJIOT, IIeJIoueH 1
CoJIeH, TIOJITHBIC U
COKpall€HHbIE
WOHHBIC YPAaBHECHUS
XUMHUYECKUX PeaKIuii
HOHHOT'O0 OOMeEHa.

» IImanuposatb
1 OCYIIECTBJISITh HA
MPaKTHUKE
XUMUYECKHE
AKCIIEPUMEHTHI,
MPOBOJUTD
HaOIIOACHUS, €JIaTh
BBIBO/IBI 10
pe3yJibTaTaM
AKCIIEPUMEHTA.

« CnenoBatb
npaBuiIaM
6e3omacHON paboThI
B 1abopaTtopuu npu
MCIIOJIb30BAHU U
XUMHUYECKOU MOCYIbI
1 000py10BAHUS.

* IIpousBoauTh
BBIYMCIICHUS 110
XUMHUYECKUM
YpaBHEHUSM.

* BricTpauBath
pa3BEPHYTHIE
MUChbMEHHBIE U
YCTHBIE OTBETHI C
OIOpOM Ha

Poccuiickan
3N1EeKTPOHHaA
wKkona(PaLL)
https://resh.edu.ru

[

"Skysmart"
https://skysmart.ru

[

"AKnacc"
https://www.yaklas

s.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://skysmart.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

JdemoHcTpanumn
DIIeKTprUYECKas
IPOBOJIUMOCTh
pacTBOpPOB
BEIIECTB;
JBI>KEHHE MOHOB
B DJICKTPUUYECKOM
noJie.

OnBITHL,
WJUTFOCTPUPYIOII
ue MpU3HAKU
MPOTECKAHUSI
peakui
MOHHOTO OOMEHa.
OnbITEI 11O
OTIPEICTICHHUIO
cpensbl B
pacTBopax coJjiei
(xmopuaa
HaTpUs,
KapOoHaTa
HaTpUs, XJIOpUAa
IIMHKA).

JlaGopaTtopHble
U MPaKTHYeCKue
padoThI
JlabopamopHuliii
onwvim.

Peakuuun
MOHHOTO OOMeHa
B pacTBOpax
AIEKTPOIUTOB:
cynbdara
menu(Il) n
IETIOYH,
KapOoHaTta
HATPHS U
COJISTHOM
KHCIIOTHI,
peakus
HEeUTpaIu3alnuu
MEXTY

UH(pOpMAIHIIO U3
yueOHUKa U
CIIPABOYHBIX
MaTepuaos,
rpaMOTHO
UCIIOJIb30BaTh
V3y4YECHHBIN
TTOHSATUHAHBIN
anmapar Kypca
XUMHUH.

« Hcnonb3oBath
P BBINOJHEHUU
y4eOHBIX 3aJIaHUH U B
npoiiecce
M CCIIE0BATEIBCKOM
JESITEIbHOCTH
HAay4YHO-TIONYJISIPHYIO
JUTEpaTypy
XUMUYECKOTO
COZIEp/KaHMUS,
CIIPaBOYHBIE
MaTepuabl, pecypchl
NuTepuera




TUJIPOKCUIOM
KaJIUS U COJITHOU
KHUCJIOTOMH.

Ilpaxmuueckas
paboma:

Ne 1. Pemienune
JKCIIEpUMEHTAJIb
HBIX 3a/1a4 [0
TEME.

Buviuucnenusn
— 110
YpaBHEHUSIM
XUMHYECKUX
peakiui

Pa3nen 2. Hemeransbl u ux coennuenust (24 4)

Tema 3. O0man
XapaKTepPUCTUKA
XMMHYECKUX
3j1emMmeHTOB VIIA-
rpynmnsbl.
I'anorennl

(4 1)

OO6mas
XapaKTEePUCTUKA
raJIoreHOB.
Ocobennoctu
CTPOCHHS aTOMOB
9THX DJIEMEHTOB,
XapaKTepHBIE IS
HHUX CTCIICHU
OKMCJICHHS.
Ctpoenue u
buznveckue
CBOMCTBA
IIPOCTHIX
BEIECTB —
raJIor¢HOB.
XUMHUYECKHUE
CBOMCTBA Ha
puMepe Xjaopa
(B3auMoieiicTBrE
C MeTaJIaMHu,
HeMeTaJlJIaMH,
HIEJI0YaMH).
XJI0OpOBOIOPO/I.
Consnas
KHCJIOTA,
XUMHUYCCKHE
CBOICTBA,
MOJTyYCHHE,

*  OOBIACHATH
oO01ne
3aKOHOMEPHOCTH B
VU3MEHEHUH CBOWCTB
HEMETAJIJIOB U UX
COeIMHEHUN B
npeaenax Majiblx
NIEPUOJIOB U IJIaBHBIX
NOATPYII
[Teprnognueckou
CHUCTEMBI
XUMUYECKUX
3JIEMEHTOB C YUYETOM
CTPOEHHS UX aTOMOB.

e Xapaktepuson
aTh PU3NYECKUE U
XUMUYECKHE
CBOMCTBA MPOCTHIX
BEILIECTB raJIOT€HOB
(Ha mpuMepe XJIopa)
U CJIOKHBIX BEIIECTB
(x;mopoBOZIOPOIA,
XJIOpUJa HATpus),
CITOCOOBI UX
MOJIyYEHUS,
MPUMEHEHHUE U
3Ha4YE€HUE B MIPUPO/JIC
Y ’KU3HU YEJIOBEKA.

Poccuiickas
3NeKTPOHHanA
wKona(PaLL)
https://resh.edu.ru

A

"Skysmart"
https://skysmart.ru

A

"AKnacc"
https://www.yaklas

s.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://skysmart.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

MIPUMEHEHHUE.
KauecTBeHHbIC
peakuuu Ha
raJOreHU/I-UOHEI.
JlelictBue xiopa
u
XJIOPOBOAOPOAA
Ha OpraHu3M
YyeJIoBeKa.
Baxuenmiue
XJIOPUJIBI U UX
HaX0 K/JICHHUE B
pUPOJIE.

JdemoHcTpanumn
Buneomarepuan
Bl TAJIOTE€HBI U
UX COCIUHEHMUS.
O6pas3ibl
XJIOPUJIOB.

JlaGopaTtopHble
U IPAKTHYECKHE
padoThI
JlabopamopHulii
onvlm:
PacnioznaBanue
XJIOPUJ-UOHOB.
Ilpakmuueckasn
paboma:

Ne 2. Tlonyuenue
COJITHOU
KHCJIOTHI,
U3y4ECHHUE €€
CBOMCTB.

Bovtuucnenusa
— 10
YpaBHEHUSAM
XUMHUYCCKHX
peaKkiuu, eciu
OJIMH U3
peareHToB JaH B
N30BITKE;

*  Onpenenste
rajoreHu 1-uOHBI B
pacTBope.

e IImanupoBatb
U OCYIIECTBIISTH Ha
MpPaKTUKE
XUMUYECKHE
AKCTIIEPUMEHTHI,
MPOBOJIUTH
HaOIIOICHUS, AeIaTh
BBIBOJIBI 110
pe3yabTaTam
AKCIIEPUMEHTA.

« CnenoBatb
npaBuIaM
0e3omacHoi paboThI
B J1abopaTopuu npu
UCII0JTb30BaHU U
XUMHUYECKOU MOCY/IBI
1 000py1I0BaHUS.

* BeicTpauBaTh
pa3BEPHYTHIE
MIMCbMEHHBIE U
YCTHBIE OTBETHI C
OIIOpOM Ha
uH(}OpMaIHIo U3
y4deOHHKA U
CIIPAaBOYHBIX
MaTepuasoB,
rPaMOTHO
UCII0JIb30BaTh
V3yYECHHBIN
MTOHSITUMHBIN
amnmnapar Kypca
XUMUU.

* Hcnons3oBaTh
IIPU BBITIOJIHEHUU
y4eOHBIX 3aJIaHUH U B
nporecce
MCCIIEIOBATENbCKOM
NEeATEeIbHOCTU

e HAy4HO-
NONYJIAPHYIO
JUTEPATYPy
XUMHUYECKOTO




— 00BEMOB coJiepKaHus,

ra3osB I10 CIIPaBOYHBIE

YPaBHEHUIO MaTepHalibl, peCypChl

peakuuu Ha HNHurtepuera

OCHOBE 3aKOHa

00BEMHBIX

OTHOILICHUN

ra3oB
Tema 4. O6mas | O0wmas *  OOBACHATDH Poccuiickan
XapaKTepPUCTHKA | XapaKTEepUCTUKA | 00IIne 3/IEKTPOHHAA
XMMHYECKUX aneMeHToB VIA- |3aKOHOMEpPHOCTH B ﬁt:g:_a/(/fiﬁ)e du.ru
3jieMeHTOB VIA- | rpynisbl. M3MCHCHUU CBOWCTB |
rpynmbl. OcobenHoctu aneMeHToB VIA-
Cepa u eé CTPOCHUS aTOMOB | TPYIIIBI U UX "Skysmart"
COeJUHECHMUS 9TUX AJIEMEHTOB, | COEIUHEHUII ¢ https://skysmart.ru
(5 ) XapaKTepHbIE IS | YYETOM CTPOCHUS UX ‘

HUX CTEIIEHU
OKHCIICHUSI.
Ctpoenue u
buznveckue
CBOMCTBA
IIPOCTHIX
BEIIECTB —
KHUCTIOpo/a U
CepBL.
AJNIOTpOTIHBIE
MoAU(pUKAITAN
KHUCTIOpO/Ia U
CEpBHL.
XUMHYECKHUE
CBOWCTBA CEPBL.
CepoBojopon,
CTpOECHHE,
busnueckue u
XUMUYECKHE
CBONCTBA.
Oxkcuabl cepbl
KaK
npeAcTaBUTENN
KHCJIOTHBIX
okcuaoB. CepHas
KHCJIOTA,
buznveckue u
XUMUYECKHE
cBolcTBa (001ImMe

aTOMOB.

« XapakTepusoB
aTh (U3UYECKUE U
XUMHUYECKHE
CBOICTBa MTPOCTOTO
BEIIECTBA CEPHI U €€
COeIMHEHUN
(cepoBoaopona,
OKCHJIOB CEpBHlI,
CEPHOM KHUCJIOTHI,
cynb(aToB), CIOCOOBI
UX MPUPOJIE U )KU3HU
YeJioBeKa.

*  Omnpenensath
Hanu4uue cynbdar-
HMOHOB B PacTBOPE.

*  OOBACHITH
CYIIHOCTb
HKOJOTUYECKUX
po0JIeM, CBSI3aHHBIX
¢ mepepaboTKOM
COEJINHEHUN CEPBI.

* IImanupoBatb
U OCYIIECTBIISAThH Ha
MpPaKTUKE
XUMUYECKHE
AKCTIIEPUMEHTHI,

* IIpoBonuth
HaOIIOACHUS, Je/IaTh

"AKnacc"
https://www.yaklas

s.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://skysmart.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

KaK
npeACTaBUTENs
KJlacca KUCJIOT U
cnenupuyeckue),
IPUMEHEHHE.
XUMHYECKHUE
peakiuu,
JexKaIme B
OCHOBE
MIPOMBIIIJIEHHOTO
criocoba
MOJTyYEHUS
CEPHOU KUCJIOTHI.
Anmnaparsl 1
IPOTEKAIOIINE B
HUX TIPOLIECCHI
(Ha mpumepe
IPOU3BOJICTBA
CEpHOM
KHUCJIOTHI).

Comnu cepHoit
KHCJIOTHI,
KaueCTBEHHas
peakius Ha
cynbdaT-uoH.
Haxoxnenue
cephl U €€
COeIMHEHNH B
IPUPO/IE.
XUMHYECKOE
3arps3HEHUE
OKpYKaromIen
cpeabl
COEIMHEHUAMU
cephl
(KUCIIOTHBIE
O],
3arps3HEHUE
BO3/lyXa U
BOJOEMOB),
CIIOCOOBI €ro
IpeAOTBPAILICHUS

BBIBOJIBI 110
pe3ynbTaTam
HKCIIEPUMEHTA.

« CnenoBatb
npaBuIaM
Oe3omacHoOl paboThI
B 1abOpaTopuu npu
UCII0JIb30BaHUU
XUMHUYECKOU MOCYbI
1 000pyI0BaHUSI.

e IIpousBoauth
BBIYHMCJICHUS 10
XUMUYECKUM
ypaBHEHUSIM.

* Hcnons3oBath
P BBITIOJITHCHU U
y4eOHBIX 3aJlaHUI
TEKCThl YYCOHUKA,
CIIPaBOYHBIC
MaTepHuabl
(ITepuoguueckyto
CUCTEMY XUMHUUYECKUX
AJIEMEHTOB
1. 1. Menpaeneena,
Ta0IUIy
pPacTBOPUMOCTH
KHUCJIOT, OCHOBaHHUHU U
coJiell B BoJIE,
AIEKTPOXUMHUYECKUMN
psLA HANPSKEHUI
METaJLJIOB).

« MHcnonb3oBaTh
P BBITIOJIHEHUU
y4eOHBIX 3aJIaHAH U B
rpouecce
HCCIIEIOBATENBCKOM
NEeATEeIbHOCTU
HAy4YHO-TIOMYJISIPHY IO
JUTEPATYPY
XUMHUYECKOTO
COJIepKaHMUS,
CIIPaBOYHBIE
MaTepualbl, pecypchl
HNuTtepueTa




JdemoHcTpanumn
Komnexuun
(BuAcomaTepuan
Bl): cepa u e
COEIMHEHHS.
OG6yrnuBaHue
caxapa mnoj
JIEUCTBUEM
KOHIICHTPUPOBAH
HOM CEpHOU
KHUCIIOTHI.

JlabopaTopHbie
U MPaKTHYEeCKHE
padoThI
JlabopamopHuvie
ONbIMbI:
OGHapyxeHue
CyJb(aT-uoHOB.
BzaumoneiictBue
pazbaBieHHOM
CEPHOM KHCIIOTHI
C IIUHKOM.

Buviuucnenusn
— 110
YpaBHEHUSM
XUMHYECKHUX
peaKkiuu;

— MAacCoOBOH
JIOJIH BBIXOJ1a
MPOJYKTa
peakiuu

Tema S. O0masn
XapaKTepUCTHKA
XHMHUYECKUX
3JIeMeHTOB VA -
rpynmnsl. A3or,
dochop u ux
COeIUHECHUS

(7 9)

OOmas
XapaKTEePUCTHUKA
3JIEMEHTOB V A-
TPYIIIIBL.
OcobOenHoCTH
CTPOCHHUS aTOMOB
STHUX DJIEMCHTOB,
XapakTepHBIC IS
HUX CTEIECHU
OKHCIICHHS.
A3oT,
pacnpoCTpaHeHU

*  OOBICHATH
ob1e
3aKOHOMEPHOCTH B
W3MEHECHUHU CBONCTB
3JIEeMEHTOB V A-
TPYIIBI U UX
COCJIMHEHUH C
YYETOM CTPOCHUS UX
aTOMOB.

« XapakTepus3on
aTh (U3UYECKUE U
XUMHYECKHE

Poccuiickan
3NEKTPOHHanA
wKona(PaLWW)
https://resh.edu.ru

A

"Skysmart"
https://skysmart.ru

A

"AKnacc"
https://www.yaklas

S.ru/
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€ B IIpUpoJe,
duznueckue u
XUMHYSCKHE
CBOMCTBA.
Kpyrosopot
a3oTa B MPUPOJIE.
AMMHaK, ero
duznueckue u
XUMHYECKHE
CBOMCTBA,
MOJIyYeHUE U
IPUMEHEHHE.
Conu aMMOHUS,
ux (pusmyeckue u
XUMHYECKHE
CBOMCTBA,
IPUMEHCHHE.
KauecTBeHnHas
peaKIusl Ha UOHBI
aMMOHMS.
A30THas
KHCJIOTA, €€
buzuveckue u
XUMHUYECKHE
cBoicTBa (001IHE
KakK
peICTaBUTENS
KJIacca KUCJIOT U
crienupuIecKue).
Hcnionbs3oBanue
HUTPATOB U
coJiell aMMOHHS B
Ka4eCTBE
MUHEPATBHBIX
yIOOpEHUH.
XUMHUUYECKOE
3arpsi3HEHUE
OKpY Karomen
cpesbl
COCITMHCHUSMU
azoTa
(KUCIIOTHBIE
TTOXKIH,
3arpsI3HEHNE

CBOMCTBA MPOCTHIX
BEILIECTB a30Ta U
dbocdopa u ux
COCIMHECHUH
(amMmaka, coeit
aMMOHMS, a30THOM
KHUCJIOThI, HUTPATOB,
okcuna gocdopa(V)
u ochopHoit
KUCITOTHI, (hocdaTon),
CIOCOOBI UX
MOJIYYEHUS,
MIPUMEHEHHE U
3HAYCHHE B MIPUPOJIC
U KU3HM YEJIOBEKA.

*  Omnpenensite
WOHBI AMMOHHUS U
dbocdar-uonsI B
pacTtBope.

*  OOBIACHATH
CYIIIHOCTh
IKOJIOTHYECKUX
npo0OieM, CBSI3aHHbBIX
C HaXOXKJICHHEM
COEIMHEHUI a30Ta 1
docdopa B
OKPYIKAIOIIEH Cpee.

e [InanupoBath
U OCYIIECTBIISITh Ha
MIPAKTUKE
XUMUYECKUE
HKCIEPUMEHTHI,
MPOBOJIUTH
HaOJII0IeHUs, Ae1aTh
BBIBO/IBI 110
pe3yabTaTam
HKCIIEpPUMEHTA.

* CnenoBatb
paBUIIaM
Oe3omacHON paboThI
B 1a00OpaTopuu npu
UCIIO0JIb30BaHUU
XUMHUYECKOU MOCYIbI
1 000pyI0BAHUSI.




BO3]1yXa, TOYBbI
1 BOJIOEMOB).
®docdop,
aJUIOTPOIHBIC
MoaupUKaIUU
hocdopa,
duznueckue u
XUMUYECKHE
CBOMCTBA.
Oxkcun
dbocdhopa(V) u
dbocdhopHas
KHCJIOTA,
duznueckue u
XUMUYECKHE
CBOMCTBA,
MOJTy4EHUE.
KauectBenHas
peakius Ha
docdaT-1oHBI.
Hcnonb3oBanue
docdaros B
KayecTBe
MUHEPAIbHBIX
yIOOpEeHUH.
3arpsi3sHEHue
IPUPOIHBIX
BOJI0OEMOB
docdharamu.
JdeMoHCcTpanuu
Koexunu:
dbocdop u ux
COEIMHEHUS.
B3aumopericteue
KOHLICHTPUPOBAH
HOM a30THOM
KHCJIOTHI C
MEJIBIO.

JlaGopaTropHbie
U IPAKTHYECKHE
padoThI
JlabopamopHhvie
ONbIMbL!

* IIpoussoguts
BBIYMCIICHUS 110
XHMUYECKUM
YPaBHEHUSM.

 Hcnonp3oBaTh
MIPY BBITIOJIHEHUU
y4eOHBIX 3aJlaHUM
TEKCThI y4eOHUKa,
CIIPABOYHBIE
MaTepuaibl
(MepuoANYEecKyIo
CUCTEMY XUMHUUYECKUX
3JIEMEHTOB
1. 1. Menpaeneena,
Ta0IUILy
pacTBOPUMOCTH
KHUCJIOT, OCHOBaHMUHU U
coJiell B BOJIC,
AIEKTPOXUMHUYECKUMN
P HANPSKEHUI
METAJIJIOB).

« MHcnons3oBaTh
MIPY BBINOJIHEHU U
y4eOHBIX 3aJIaHUH U B
npoiecce
HUCCIIe10BaTEIbCKOM
JIeSITEILHOCTH
Hay4YHO-TIONYJISIPHYIO
JUTEpaTypy
XHMHUYECKOTr0
COJIepKaHUs,
CIIPABOYHBIC
MaTEpHAIIbI, PECYPChI
HNutepueTa




1.
Bzaumonencrue
COJIEMl aMMOHUH C
IETI0YBIO.

2.
O3HakomieHue ¢
obOpasiamu
A30THBIX U
dochopHbIX
yI0OpEeHUH.
Ilpaxmuueckas
paboma:

Ne 3. TTonyuenue
aMMuaKa,
U3YUYCHUE €ro
CBOMCTB.

Buviuucnenusn
— 110
YpaBHEHUSIM
XUMHYECKHUX
peakiui

Tema 6. Oo0mas
XapaKTepUCTUKA
XMMHYECKUX
3j1eMeHTOB IVA-
rpynmnsbl.
Yriaepoa u
KPEeMHHMH U UX
coeTMHEeHHUs

(8 1)

Yraepon,
AJUIOTPOITHBIC
MoAU(DUKAINH,
pacrpocTpaHeH!
€ B IIpUpo/JIe,
buzuveckue u
XUMHUYECKHE
CBOMCTBA.
AncopOmus.
Kpyrosoport
yriepojia B
IPUPO/IC.
Oxcuapl
yriepojia, ux
busnueckue u
XUMHYECKHE
CBOMCTBA, UX
JICCTBHE Ha
JKUBBIE
OpraHU3MBl,
MOJIYYCHHUE U
IIPUMEHCHHE.
DKOJIOTHYECKHUE

. OOBSCHATH
oO01ne
3aKOHOMEPHOCTH B
M3MECHECHUU CBOMCTB
sneMeHToB [VA-
TPYIIIBI U UX
COE€IMHEHUH C
YY4ETOM CTPOCHUS UX
aTOMOB.

. XapakTepu3oB
aTh PU3NYECKUE U
XUMUYECKUE
CBOMCTBA MPOCTHIX
BEIIIECTB yIJIepoia 1
KPEMHUS U UX
COEIMHEHU N
(oxcuzoB yriaepoa,
YTOJILHOW KUCJIOTHI,
KapOOHATOB, OKCHA
KPEMHUS,
KPEMHUEBOU
KHUCJIOTHI,
CUJIMKATOB), CIIOCOOBI

Poccuiickas
3NEeKTPOHHanA
wkona(P3LL)
https://resh.edu.ru

[

"Skysmart"
https://skysmart.ru

[

"AKnacc"
https://www.yaklas

s.ru/



https://resh.edu.ru/
https://resh.edu.ru/
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https://www.yaklass.ru/

npo0IeMBl,
CBSI3aHHBIC C
OKCHIIOM
yraepona(1V);
TUIIOTE3a
r7100aJIbHOTO
MTOTCTUICHHS
KJIIMMAaTa;
IIApHUKOBBIN
addexr.
YronbHas
KHCJIOTA U €€
COJIU, UX
duznueckue u
XUMHYECKHE
CBOMCTBA,
MOJIyYeHUE U
IPUMEHCHHE.
KauectBenHnas
peakius Ha
KapOOHAT-UOHBI.
Hcnonp3oBanue
KapOOHATOB B
OBITY,
MeIUILINHE,
IPOMBIIIJIEHHOCT
U, CEIILCKOM
XO03SM1CTBE.
[TepBoHavanbHbBIC
ITOHATHUS 00
OPTraHUYECKUX
BEIIECTBaX Kak O
COCIMHEHMSIX
yTiiepoja:
0COOCHHOCTH
cocTaBa u
CTPOCHHUSI.
Ilonsitue o
OMOJIOTHYECKH
Ba)KHBIX
BEIIICCTBAX:
KUpax, Oenkax,
yTJIeBOAAX.
MarepuansHoe
€IMHCTBO

UX MOJyYECHUS,
MPUMEHEHHUE U
3HAYCHHE B MIPUPOJIC
U KU3HU YEJIOBEKa.

. OnpenensaTs
KapOoHaT- U
CUJIUKAT-UOHBI B
pacTBope.

. OOBSCHATH
CYIIHOCTh
AKOJIOTHYECKUX
npoOJieM, CBSI3aHHBIX
C HaXOXJICHHUEM
YTJIEKUCIIOTO Ta3a B
OKPYKAIOIIEH CpeLe.
. Nnnroctpupos
aTh B3aUMOCBSI3b
HEOPTraHUYECKUX
COeIUHCHUM
yriepoja u
OpraHUYECKUX
BEILECTB.

. [ImanupoBaTh
Y OCYILIECTBIIATH Ha
MIPaKTUKE
XUMUYECKUE
HKCIEPUMEHTHI,
BBIBO/bI 110
pe3yabpTaTam
HKCIIEPUMEHTA.

. CnenoBatb
npaBujIaM
6e3omacHol paboThI
B 1abopaTopuu npu
UCII0JIb30BaHUU
XUMHUYECKOU MOCYIbI
1 000py10BAHUS.

. Hcnonb3oBaTh
IIPY BBITIOJIHEHUU
y4eOHBIX 3aJIaHuMN
TEKCThl YYCOHUKA,
CIIPaBOYHBIE
MaTepHuabl
(ITepuoguueckyto
CUCTEMY XMMHUUYECKUX




OpPraHUYECKUX U
HEOPTaHUYECKUX
COCIMHCHUU.
Kpemnuii, ero
duznueckue u
XUMHYECKHE
CBOICTBA,
TIOJTYYCHUE U
IPUMCHCHHE B
AIIEKTPOHUKE.
Coennuenuns
KPEMHUS B
IPHUPOJIC.
OO0mue
IIPEICTaBIICHUS
00 okcuue
kpemuusA(IV) u
KPEMHUEBOU
KHCJIOTE.
Cunmkarsl, X
HCIIOJIb30BaHUE B
OBITY, MEJIUIIMHE,
ITPOMBIIIJIEHHOCT
u. Baxxneimue
CTPOUTEIIbHBIC
MaTepHuabl:
KepaMHKa,
CTEKJIO, IIEMEHT,
OeToH,
’KeJe300€TOH.
[Tpobmemsl
0e301acHoro
VICIIOJIb30BaHUS
CTPOUTEIIBHBIX
MaTepHajoB B
MMOBCEIHEBHOM
JKA3HH.

JdemoHcTpanumn
Monenn
KPUCTAJUTUYECKH
X PEETOK
anmasa, rpadura,
MOJIEKYJIbI
dbynnepena.

sanemenToB /1. U.
Menaeneena,
Ta0IUILy
pPacTBOPUMOCTH
KHCJIOT, OCHOBaHMUHU U
COJICH B BOJIC,
AJIEKTPOXUMHUYECKU I
pA HAIPSKEHUN
METAJLJIOB).

. Hcnonws3oBarh
P BBINOJHEHUU
y4eOHBIX 3aJIaHUI U B
rporuecce
MCCIIEI0BATENbCKOM
JESITETbHOCTH
HAay4YHO-TIONYJISIPHYIO
JUTEpaTypy
XUMUYECKOTO
coZepKaHuUs,
CIIPABOYHBIC
MaTepuabl, peCypchl
NuTepuera




AncopOuust
pacTBOPEHHBIX
BEILIECTB
AKTUBUPOBAHHBI
M YIJIEM.
[IpotuBoras.
Buneomarepuan
bl: CUJIMKATHAas
IIPOMBIIIEHHOCT
b.

Monenu
MOJIEKYJI
OPraHU4eCKuX
BEILIECTB.

JlabopaTopHbie
U MPpaKTHYeCKHE
padoThI
JlabopamopHulii
onvim:
KauecTBenHas
peakius Ha
KapOOHAT-NOH.
Ilpakmuueckue
pabomui:

Ne 4. Tlonyuenue
YTIEKUCIIOTO
rasa.
KauectBenHas
peakius Ha
KapOOHAT-MOH.
Ne 5. Pemienue
AKCHEPUMEHTAIb
HBIX 337a4 MO
TEME
«HemeTtannsi».
Buviuucnenusn

— 10
YpaBHEHUSM
XUMUYECKHUX
peaxkuuii, eciau
OJIVH U3
peareHTOB JiaH B
BU/JIE BOJTHOT'O
pactBopa ¢




N3BECTHOU
MAacCOBOM JT0JIEUN

Pa3znen 3. Merajibl u ux coequnenus (20 u)

Tema 7. O0mme
CBOMCTBA

METAJJIOB
(4 1)

OO6mas
XapaKTEePUCTUKA
XUMHUYECKHUX
2JIEMEHTOB —
METaJIJIOB Ha
OCHOBaHUH UX
MTOJIOJKCHHUS B
[Tepnoguueckoit
CHCTEME
XUMHUYECKHUX
DJIEMEHTOB

J. 1. Menneneen
a U CTPOCHHUS
aTOMOB.
Ctpoenue
METAaJJIOB.
MeTtananuyeckas
CBSI3b U
MeTaIndecKas
KpUCTa/UIMYeCKas
pemeTKa.
DIIEKTPOXUMHUYEC
KUU psij
HaMpPsKCHUN
METAaJJIOB.
dusznyeckue u
XUMHYECKHE
CBOMCTBA
METaJIJIOB.
OO1ue crnocoOb!
MOJTy4YCHUS
METaJIJIOB.
IlonsaTue o
KOppO3UH
METAJIJIOB U
OCHOBHBIC
CITOCOOBI 3aIUTHI
OT KOPPO3HH.
CnunaBsl (cTas,
9YTr'yH,
TIOPATIOMUHUMN,
OpoH3a), ux

. PackpriBaThb
CMBICJT U3y4aeMbIX
MOHSATUH U
MPUMEHATH ITH
MOHSITUSA NPU
OIIMCAaHUU CBOMCTB
BEILIECTB U UX
IIPEBPALLICHUMN.

. OOBACHATH
obmue
3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB
AJIIEMEHTOB-METAJIJIOB
U UX COCIMHCHUH C
YYETOM CTPOCHUSA UX
aTOMOB.

. XapaKkTepu3oB
aTh CTPOEHHE
METAJUIOB, OOII[1E
buzudecKue u
XUMUYECKHE
CBOMCTBA METAJUIOB.
. XapaKTepHu30B
aTh 00IIME CIIOCOOBI
MOJIYYEHUS
METaJJIOB.

. CnenoBatb
npaBujIaM
6e3omacHON paboThI
B 1abopaTopuu npu
UCII0JIb30BaHUU
XUMHUYECKOU MOCYbI
1 000py10BAHUSL.

. [Tpon3BoaUTH
BBIYMCIICHUS 110
XUMUYECKUM
YpaBHEHUSIM.

. Hcnonb3oBaTh
[P BBITIOJIHEHUU
y4eOHBIX 3aJIaHUM
TEKCThl Y4COHUKA,
CIIPAaBOYHBIE

Poccuiickan
3N1eKTPOHHas
wKona(PoLL)
https://resh.edu.ru
A

"Skysmart"
https://skysmart.ru

[

"AKnacc"
https://www.yaklas

s.ru/
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MIPUMEHEHHE B
OBITY U
MPOMBIIIEHHOCT
178
JdemoHcTpanumn
O3HakomieHue ¢
obOpasiamu
METAJJIOB U
CILJIABOB, UX
bu3uIeCKUMU
CBOMCTBaMH.
Monenun
KPUCTAJUIMYECKHU
X peIIETOK
METaJIJIOB.
Buneomarepuan
bl KOPPO3UsI
METaJIJIOB.

JlaGopaTropHble
U NPaKTHYeCKHe
padoThI
JlabopamopHuvie
OnbImbl:
O3HakoMJIeHHE C
obpasiamMu
CIJIABOB
METAaJJIOB.
3aBHCHUMOCThH
CKOpPOCTH
peaKkuy MeTaja
C KMCJIOTOH OT
MPUPOIBI
MeETalla.
Butuucnenusn

— 110
YpaBHEHUAM
XUMHUYCCKUX
peaKkiuun, eciu
OJMH U3
peareHToB
COACPIKUT
MIpUMECH

MaTepHuaibl
(ITepuoanueckyro
CHUCTEMY XUMHUUYECKHUX
AJIEMEHTOB

1. 1. Menpaeneena,
Ta0IUILy
pPacTBOPUMOCTH
KHCJIOT, OCHOBaHMHU U
COJICH B BOJIC,
AIIEKTPOXUMUYECKU I
pAL HAIIPSDKEHUN
METAJLJIOB).

. Hcnonws3oBarh
MIPY BBINOJHEHUU
y4eOHBIX 3aJIaHUH U B
npoiiecce
MCCIIE1I0BATEIbCKOM
JESITEIbHOCTH
HAay4YHO-TIONYJISIPHYIO
JUTEpaTypy
XUMHUYECKOTO
COZEpKaHUs,
CIIPaBOYHBIE
MaTepuabl, peCypchl
NuTepuera




Tema 8.
Ba:kneiimmue
MeETAaJJIbI U UX
coeIMHEeHHUs

(16 9)

IllenounsIe
METaJLIbI.
IlonoxeHue B
[Tepnonnueckoit
CHCTEME
XUMHYCCKUX
9JIEMEHTOB

1. 1. Menneneen
a, CTpOCHHUE
aTOMOB.
Haxoxnenue B
IpUpPOJIE.
dusuyeckue u
XUMHYECKHE
CBOICTBA (Ha
npuMepe HaTpus
Y Kajus).
Oxkcunsl 1
TUJPOKCHUIBI
HATpUs U KaJIUs.
[Ipumenenune
IIEJIOYHBIX
METaJIJIOB U UX
COE€IMHEHUH.
[[lenouHo3eMenb
HbI€ METaJIJIbI
Maruvi u
KaJIbIUH,
CTPOCHHE
aTOMOB.
IlonoxxeHue B
[Tepnoanueckoit
CHCTEME
XUMHYECKHUX
3JIEMEHTOB

J1. 1. Menneneen
a.

Haxoxnenue B
MPUPOJIE.
duznueckue u
XUMHYECKHE
CBOMCTBA.
Baxneiimue
COCJIMHCHUS
KaJIbIUs (OKCHU/I,

. OOBsACHATH
oomme
3aKOHOMEPHOCTH B
W3MCHCHUU CBOMCTB
3JIEMEHTOB-METAIJIOB
B IpYIIax U ux
COCJIMHEHMH C
Y4ETOM CTPOCHUS UX
aTOMOB.

’ XapakTepus3oB
aTh (PU3UYECKUE U
XUMHUYECKHE
CBOWCTBA MPOCTHIX
BEIICCTB METAJIJIOB U
UX COCIUHECHUN
(oKCcHI0B,
TUPOKCHUJIOB,
coJieit), CIocoObI UX
MOJTYYCHUS,
MIPUMEHEHHE U
3HAYEHUE B MIPUPOE
1 J)KU3HH YEJIOBEKa.

. Pacno3naBath
C IOMOIIIBIO
KaueCTBEHHBIX
peaKiuii HOHBI
METaJJIOB (MarHus,
aJFOMUHMS, IIUHKA,
KeJeza, MM ).

. [ImanupoBaTh
1 OCYIIECTBJISITh HA
MPaKTHUKE
XUMHUYCCKHE
SKCIIEPUMEHTHI,
MPOBOUTD
HaOIIOACHUS, Je/IaTh
BBIBOJIBI 110
pe3yJbTaTaM
AKCIIEPUMEHTA.

. CnenmoBath
MpaBUIaM
0e3onacHoi paboThI
B 1a0OpaTopuu npu
HCIIOJIb30BaHUHU

Poccuiickan
3N1EeKTPOHHaA
wKkona(PaLL)
https://resh.edu.ru

[

"Skysmart"
https://skysmart.ru

[

"AKnacc"
https://www.yaklas

s.ru/
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TUIPOKCHI,
COJn).
JKEcTKoCTh BOIBI
1 CITOCOOBI eé
YCTpPaHEHMUSI.
AJTIOMUHUI.
IlonoxeHue B
[Tepnoanueckoit
CHCTEME
XUMHYECKUX
DJIEMEHTOB

1. 1. Menpaeneen
a, CTpOEHHUE
aToma.
Haxoxnenue B
pUpOJIE.
dusuyeckue u
XUMHUYECKUE
CBOMCTBA.
AmporepHbIe
CBOMCTBA OKCHJa
U TUIPOKCHUA.
Keneso.
IlonoxxeHnue B
[Tepunoauueckoii
CHCTEME
XUMHYECKHUX
DJIEMEHTOB

. . MenpeneeB
a, CTpOEHHUE
aToMma.
Haxoxnenue B
MIPUPOJIE.
dusnueckue u
XUMHYECKUE
CBOMCTBA.
Oxcumsl,
TUJIPOKCHJIBI U
conn xene3a(ll)
u xenesza(lll).

JdemoHcTpanumn
B3aumopericteue
HaTpus C BOJOM.

XUMHUYECKOU MOCYbI
1 000pyAOBAHMUS.

. [Tpon3BoaUTH
BBIYHCJICHUS 110
XUMHYECCKUM
YPaBHEHUSM.

. BeicTpauBath
pa3BEPHYTHIE
MMMCbMEHHBIC U
YCTHBIE OTBETHI C
OIIOpOM HA
uH(pOpMAIIHIO U3
y4eOHUKA U
CIIPABOYHBIX
MaTepuaos,
IrPaMOTHO
HCITOJIBL30BaTh
V3Y4YECHHBIN
MOHATUMHBIN
amrapar Kypca
XUMUH.

. Hcnonn3oBaTh
IIPU BBIITOJIHECHUH
y4eOHBIX 3aJIaHUH U B
rporecce
HUCCIIe10BaTEIbCKOM
JICITEIbHOCTH
HAaY4YHO-TIOIYJIIPHY IO
JATEPATYPy
XUMHUYECKOT'O
COJIepKaHUs,
CIIPABOYHBIC
MaTEpHAIIbI, PECYPChI
HNutepueTa




OkpamuBanue
IJJAMEHU HOHAMU
HaTpUs U KaJIHs.
OkpamuBanue
IJIAMEHU HOHAMU
KQJIbIUA.
BzaumonernictBue
OKCHJIa KAJIbIUs
C BOJIOM.
Buneomarepuan
bl: TOPEHUE
xKemesa B
KHUCJIOPOJIE U
XJIOpE.

JlabopaTopHbie
U MPpaKTHYeCKHE
padoThI
JlabopamopHuvie
ONbIMbL:
O3HakoMJIeHHE C
obpasiamMu
AJIFIOMUHHS U €TO
CILIABOB.
AMdoTtepHbIC
CBOMCTBA
THAPOKCHUIA
AJIFIOMUHHUS.
KauecTBeHHbBIC
peaKkIuu Ha
HMOHBI JKeJIe3a.
Ilpakmuueckue
pabomui:

Ne 6. KEctkocTh
BOJIbI I METOJIbI
€€ yCTpaHEHMUS.
Ne 7. Pemenue
AKCIIEPUMEHTAb
HBIX 3a7a4 I10
TeME
«MeTtanabp».
Burtuucnenusn

— 10
YpaBHEHUSAM
XUMHUYECKHUX




peakuuu, eciu
OJIMH U3
peareHTOB JiaH B
N30BITKE WA

COJICPKUT
IPUMECH;
— MacCOBOM
JI0JT BBIXO/a
IPOYKTa
peakuuu
Pasznen 4. Xumus u okpyxaomas cpeaa (3 9)
Tema 9. Hosgele . XapakTtepu3oB | Poccuiickas
BemecTBa u MaTepHabl 1 aTh POJIb XUMHUU B 1";:;:(‘;”3‘13’;
MaTepu- TEXHOJIOTHH. pasIUYHBIX cdhepax https://resh.edu.ru
aJIbl B JKM3HHU BemecrBa n NeATEITBHOCTH /
YyeJioBeKa MaTepHaJIbl B JIFOJICH, OCHOBHBIC
(3 9) MOBCETHEBHOM BEILIECTBA U "Skysmart"
KU3HU YEJIOBEKA. | MATEPHAIIB, hitps://skysmart.ru
XuMHUS | PUMCHSIEMBIC B !
3J10POBbE. KU3ZHU "AKnacce
be3omnacnoe COBPEMEHHOTO https://www.yaklas
UCIIOJIb30BaHUE | YEJIOBEKA. s.ru/
BEIIECTB U . OOBICHATH
XUMHYECKUX yCIIOBUS
peakiuii B ObITYy. | 6€30MacHOTO
[Tpupoausie UCIIOJIb30BaHUS
UCTOYHUKH BEIIECTB U
yIJIEBOJAOPOJIOB | XUMUUYECKHUX PEaKIui
(yromb, B OBITY.
NPUPOAHBIN Ta3, |* AHanuzupoBat
HE(TH), b U KPUTUYECKHU
POIYKTHI UX OIICHUBATh
nepepaboTKu, UX | HHPOPMAIIUIO O
pOJIb B OBITY U BIIUSTHUU
IPOMBIIIIEHHOCT | MPOMBIIIJICHHOCTH,
u. CEJICKOTO
OCHOBEI XO3SIMCTBA,
IKOJIOTHYECKOW | TPAHCIIOpPTA U Jp. Ha
TPaMOTHOCTH. COCTOSTHUE
XUMHYECKOE OKPY’KAIOIIEN CPEBI.
3arpsa3HEHUE . Ymerb
OKpYXaromen OKa3bIBATh MEPBYIO
PesepBHOE cpenbl MIOMOIIb TIPH
BpeMms (44) (mpeaenpHO XUMHUYECKHUX 0KOTax

JOITyCTUMast

H OTPABJICHUAX.
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KOHIIEHTpaLUs . [IpuHuMaTh

BELIECTB — y4acTue B

[TAK). o0CyXJIeHU!

Ponb xumuu B npodaemM

peeHuu XUMHUYECKOU U

HKOJIOTHYECKUX | DKOJIOTMYECKOU

npobsiem HAIPaBJICHHOCTH,
BBICKA3bIBATh
COOCTBEHHYIO

TIO3UIIHIO TI0
npoOieMe u
npejaraTh
BO3MOXHBIC ITyTH €&
pericHus.

NOYPOYHOE N/TIAHUPOBAHUE

YYEBHO-METOAWYECKOE OBECMNEYEHUE OBPA3OBATE/IbHOIO NMPOLIECCA

OBA3ATE/IbHbIE YYEBHbIE MATEPUA/IbI ANA YYEHUKA

METOANYECKME MATEPUA/bI ANA YYUTENA

LIU®POBbIE OEPA3OBATE/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

MATEPUANBbHO-TEXHNYECKOE OBECNEYEHUE OBPA3OBATE/IbHOIO MNMPOLECCA

YYEBHOE OBOPYZIOBAHUE

OBOPYOBAHUE ANA NPOBEAEHUA NABOPATOPHbIX, MPAKTUYECKMX PABOT, AEMOHCTPALIUMA



IIpu paspaboTke pabGoueit mporpaMmbl B TEMAaTHUUYECKOM IJIAHUPOBAHUU
YUTEHBI BO3MOKHOCTH VCIIOJIb30BaHUs AIEKTPOHHBIX (urppOBBIX)
00pa3oBaTeIbHBIX PECYPCOB, SBISIOUIUXCS YUYEOHO-METOAMUECKUMHU MaTepruataMu
(MyTbTUMEOUIHBIE TPOTPAMMBI, JJIEKTPOHHbIE yUYEOHHKHM U  3a/JlaqyHUKH,
ANEKTPOHHBbIE OUOIMOTEKH, BHUPTYyaJibHbIE J1a0OPATOPUM, WUIPOBBIE MPOrPAMMBI,
KOJUIEKIIMM LHUQPOBBIX 00pa30BaTEIbHBIX PECYPCOB), MCHIOIb3YEMBIMU IS
0oOy4eHHMsI U BOCIIMTAHMSI PA3IMYHBIX TPYIII MOJIb30BATENEH, MPEACTABICHHBIMU B
ANEKTPOHHOM (LHU(PPOBOM) BUIE U PEATU3YIOIUMH JTUAAKTUYECKUE BO3ZMOKHOCTH
UKT, conepkanue KOTOPbIX COOTBETCTBYET 3aKOHOJIATEILCTBY 00 00pa30BaHUU.
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