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AnantupoBaHHasi ~— pabouas mporpamMma MO YYeOHOMY TIPEIMETy
«XuMHs»  BKIIOYAET TMOSICHUTENIbHYIO 3alHMCKy, COJIepKaHue OOydeHUs,
IUTAaHUPYEMBbIE PE3YJIbTaThl OCBOCHUS MPOrPaMMbl IO XUMHUH, TEMATUYECKOE
IJIaHUPOBAHHUE.

IHosicuuTeNLHAA 3aIUCKA

OO0masi XxapaKkTepuCcTHKA Y4eOHOro npeamera « XuMHUsh)

Bxuag yuebHoro npeamera « XuMusi» B TOCTHKEHUE 11€JIE OCHOBHOTO
ob1rero odpazoBaHus 00YCIOBIICH BO MHOTOM 3HAYCHUEM XUMHUECKOMN
HAyKHU B MO3HAHUH 3aKOHOB PHUPO/IbI, B PA3BUTUU NTPOU3BOAUTEIBHBIX CHII
o011ecTBa U CO31aHUU HOBOW 0a3bl MaTEpPUAIbHOM KYJIbTYPBHI.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK PacIpOCTPaHUIIA
CBOE BJIMSIHUE Ha BCE O0OJIACTH YEJIOBEYECKOTO CYIIECTBOBAHMS, 3a/1aJ1a HOBOE
BUJICHUE MHUPA, CTAJIa HEOTHEMJIEMBIM KOMIIOHEHTOM MUPOBOM KYJIBTYPBI,
HEO0OXOMMBIM YCIIOBHEM >KU3HU OOLIECTBA: 3HAHUE XUMHH CITY>KHUT OCHOBOM
U1t (pOpMHUPOBAHUSI MUPOBO33PEHHUSI UEIOBEKA, €ro MpeCTaBICHUN O
MaTepUaJIbHOM E€IUHCTBE
MUpa; BaXHYIO pOJIb UTPAIOT POPMUPYEMbIE XUMUEH NIPEICTABICHUS O B3au
MOTIPEBpAILEHUSX SHEPTUU U 00 3BOJIIOLMY BEIIECTB B IPUPOJIE; COBPEMEHH
asi XMMUS HaIIpaBJICHA Ha PEelIeHUe rI00aJbHbIX MPoOIemM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPhEBOM, SJHEPTrEeTUYECKOM,
MUIIEBON U 3KOJOTHYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.
B ycnoBusix Bo3pacTaroliero 3Ha4yeHus XUMHUH B 5KM3HU OOILECTBA CYILIECTBE
HHO MOBBICHUJIACH POJIb XMMHUYECKOT0 oOpa3oBanus. B
IJIaHE COLUANTU3ALMU OHO SIBJISIETCS OTHUM U3 YCIOBUM (DOPMUPOBAHMS UHTE
JUIEKTA JINYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSL.
CoBpeMEHHOMY YeJIOBEKY XUMHUUYECKUE 3HAHUSI HEOOXOUMBI [T IpHOOpeTe
HUS OOILEKYJIBTYPHOI'O YPOBHSI, MO3BOJISIIOIIETO YBEPEHHO TPYAUTHCS
B COLIMYME M OTBETCTBEHHO y4aCTBOBAaTh B MHOTOOOPa3HOM KU3HU

o011ecTBa, i1 OCO3HAHUS Ba)KHOCTHU Pa3yMHOI'0 OTHOIIEHHS K CBOEMY



3JI0POBBIO

JIPYTUX, K OKpY>Karollel IpUpOJIHOU cpenie, Juisl TPaMOTHOIO MTOBEAEHUS MTPU

UCIOJIb30BAaHUU PA3TMYHBIX MATEPUATIOB U XUMUYECKHUX BEIIECTB B

ITOBCETHEBHOM KU3HM.
XuMHuueckoe 00pa3oBaHUE B OCHOBHOM IIKOJIE SIBJISIETCS] 0a30BBIM 110 OTHOLIEHU
0 K CHCTeME O0IIero XuMHueckoro oopazoBanusi. [103ToMy Ha COOTBETCTBYIOIIE
M €My YPOBHE OHO peain3yeT MpUcyiue oouemy
XUMHYECKOMY 00pa30BaHUIO KIIFOUEBBIE LIEGHHOCTH, KOTOPBIE OTPAXKAIOT rocyAapc
TBEHHbIE, OOLIECTBEHHBIE U UHAUBUAYaJIbHbIE IOTPEOHOCTU. DTUM ONpEEsAeTCs
CYIIHOCTh OOIIEH cTpaTeruu 00y4YeHusl, BOCIUTAHUS U Pa3BUTHS O0yYaIOIIUXCS
CpeacTBaMH y4eOHOTO npeaMeTa « XUMUS».

Nzydenne nmpenmera: 1) cnocoOCTByeT peaan3aliiid BO3MOKHOCTEH JIs

camopa3BUTHA U (GOPMUPOBAHUS KyJIbTYPhI JMUYHOCTH, €€ 001IeH U PYHKIIMOHAIb
HOW rpaMOTHOCTH; 2) BHOCUT BKJIaJ] B (JOPMUPOBAHUE MBILUIEHUS U TBOPYECKUX
CIIOCOOHOCTEN MOAPOCTKOB, HABBIKOB UX CAMOCTOATEIbHON
y4eOHO! JesTeNIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEI0BATEIbCKIX YMEHUM, HEO
OXOOUMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B IPOPECCUOHATBHON AESITENLHOCTH; 3) 3HAKOMUT CO
celM(pUKON HaAyYHOTO MBIIUICHUS,
3aKJ1a/IbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsA/1a HA €MHCTBO MPUPOJIbI U YETIOBEKA, SBII
SI€TCS1 OTBETCTBEHHBIM 3TalloM B (POPMHPOBAHUH €CTECTBEHHO-
HAYYHOH IPaMOTHOCTH MOJIPOCTKOB; 4) criocoOCTBYeT (hOPMHUPOBAHHIO IEHHOCTHO
IO OTHOILLIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJE, K YETIOBEKY, BHOCUT
CBOM BKJIaJ] B 9KOJIOTHYECKOE 00pa30BaHUE O0yUYaIOLTUXCS.
Ha3Bannble HanpaBieHus B 00y4eHUH XUMHUHU 00eCeunBatoTCs CrieupuKoi coj
eprKaHus MPeaMeTa, KOTOPBIH SBISIETCS MeAarorunuyecky alalTupoBaHHBIM

oTpaxeHueM 0a30BOI HAYKH XUMHH HA OTIPEIECTIEHHOM 3Tare e€ pa3BUTHS.



Kypc xumun 0CHOBHO# IIKOJIBI OPUEHTUPOBAH HA OCBOSHHE 00YJAIOIITUMUCS OCH
OB HEOPTraHMYECKON XMMHUU U HEKOTOPBIX MOHITUN U CBEICHUIN 00 OTIEIbHBIX
00BEKTaX OPraHuYeCKON XUMHUH.

CrpykTrypa coaepkanus mpeamera cpopMupoBaHa Ha OCHOBE

CHUCTEMHOT0 MOAX0Aa K €ro n3ydeHuto. CoaepKaHue CKIIaIbIBA€TCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATHI O
xuMuueckoil peakuuu. O0€ 3TH CUCTEMBI CTPYKTYPHO OPTraHU30BaHbI 110
MPUHLINITY

MOCIIEIOBATEILHOTO PA3BUTHS 3HAHWI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOIr0 YPOBHS: ATOMHO-

MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS, YPOBHs Ilepuoanuec
koro 3akoHa /[. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XUMHH, YUYEHHS O CTPOEHU
U aTOMa U XUMUYECKOM CBSA3M, MPEJICTABICHUN 00 JIEKTPOIUTUYECKON
JIACCOLIMALIMM BEIIECTB B pacTBOpax. TeopeTnueckue

3HAHUS PACCMATPUBAKOTCS HA OCHOBE AMIIMPUYECKHU MTOTYUYEHHBIX U OCMBICIICHHBI
X (haKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO YPOBHS K IPYTOMY,
BBITIOTHSSA PYHKIIUKU OOBSCHEHUS U TPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUS U
BO3MOYKHOCTEM MTPAKTUYECKOTIO MPUMEHEHUS U TIOJYUYECHUSI N3Y4aEMbIX BELIECTB.
Takast opranuzaius cojiepaHusi Kypca ClloCOOCTBYET MPECTABICHUI0 XUMUYECK
OM COCTABJIAIOIIEN HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOU NPUPOABL. Te
M CaMbIM 00€CIIeUNBACTCS BO3MOKHOCTH (DOPMUPOBAHUS Y 00YUYAFOIITUXCS IIEHHO
CTHOT'O OTHOIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM MO3HaHUs B HayKe. BaxHo
TAK>K€ 3aMETUTh, UTO OCBOCHUE COJICPIKAHUS

Kypca IPOUCXOAUT C IIPUBJICUEHUEM 3HAHUN U3 PAHEE U3YUCHHBIX KYPCOB:
«Oxpyxaromuit Mupy», «buonorus. 5—7 kinacce» u «dusuka. 7 Kiaccy.

AOOIT OOO o6yuvaromuxcs ¢ HOJA anpecoBana oOyyaromumcsi ¢
HapyIICHUEM OIMOPHO- JIBUTATEIIHLHON CUCTEMBI C YUETOM peaIM3allui UX 0COOBIX
oOpa3oBaTeIbHBIX MOTPEOHOCTEH, a TaKXKe WHIUBHAYaJbHBIX OCOOCHHOCTEH U
BO3MOXXHOCTEH. YueOHbIN mpeaMeT « XUMUsS» SBISETCS 00s3aTeIbHON 4YacThIO
yuebHoro tmaHa . IIpeamernas nuHus yuyeOHukoB O.C TabpuensnH, W.I.
Octpoymos, C.A Cnankos



B He#l yduTHIBAIOTCS OCHOBHBIE WJIEM W TIOJOXKEHHUS MPOTPAMMBl Pa3BUTHS W
dbopMHUpOBaHUS YHHBEPCAIBHBIX YUEOHBIX JEHCTBHM MJIT OCHOBHOTO OOIIEro
obOpaszoBanusa. ComracHo y4eOHOMY IUIaHy JUig  0OmIeoOpa3oBaTEIbHBIX
YUpEKICHUH Ha U3YYCHHUE KypCca XUMHH OTBOJMUTCS:

I[MpeameTHas o01acTH YuebOHble Kaace ITo KosimuectBo CamocrosiTeJIbHAsA
npeaMeThbl i 4acoB 0YHOI0 | padora
o0y4enus (Ha
oMy)
8 2 0,5 1,5
EcrecTBeHHOHAyuHas | Xumus KJj1ace
9 2 0,5 1,5
KJIaccC

Ha nnnyBrayasHOM 00y4eHNM KOJIMYECTBO YAaCOB HA M3YUEHUE XUMHU OTBOJIUTCS Ha
OYHOE 00yYEHHUE C MOCEHICHUEM yUuTeNeM oOyydaromerocs Ha fomy. OgHoM u3
BOXHEHIIINX COCTABIISIONIMX OPTaHU3alny 00yUeHUs Ha IOMY SIBIISIETCS
caMocCToATeNbHasg padoTa 00y4arouierocs, BeIOJIHIAEMas M0 3a/IaHHI0 TIearora,
I0JT €r0 PyKOBOJICTBOM, B TOM UHUCJIE C UCIIOJIb30BAHUEM IUCTAHIIMOHHBIX
oOpa3oBarenbHbIX TexHOoJorui. Cofep:kaHue caMOCTOSITENIbHON PabOThI
0OyuJaroIIerocst Ha IOMy OIpeeNsieTcss B COOTBETCTBUU C paboyell mporpaMMon
1o yueOHOMY MPEaMETY U HalpaBJICHO Ha MOJIHOE OCBOEHUE OCHOBHOM
oOpazoBaTeIpHON TpOorpaMMbl OCHOBHOTO 00111ero oopazoBanus. B ciydae
HEOOXOJMMOCTH BpPEMs, OTBEIEHHOE Ha CAMOCTOSITENIbHYIO paboTy,
0OyJaroIuiicss Ha TOMY MOKET MOCEIaTh 3aHITHS B LIKOJIE C IIEJIbI0 PaCIIUPEHHUS

U YIIIyOJIEHUS IPAaKTUYECKUX 3HAHUM U YMEHHM 10 KaXXI0My y4eOHOMY MpPEIMETY.

esu n3yyeHust yueOHOro npeamera « XuMHus»

K HanpaBieHH0 NepBOCTEIICHHOM 3HAYUMOCTH MPHU peaau3aii o0pa3oBaTeIbHbI
X QYHKIIUN TIpeAMeTa « XUMHUS TPAJAUIIMOHHO OTHOCAT (DOPMHUPOBAHKE 3HAHUH O

CHOB XMMUYECKOM HAyKH KaK 00J1aCTH COBPEMEHHOTO

€CTECTBO3HAHMS, TPAKTUYECKOMN AEATEIBHOCTH YEJIOBEKA U KAK OJJHOI'O U3 KOMIIO

HEHTOB MUPOBOM KYyJIbTYpHI. 3a/1aua MpeaMeTa COCTOUT B




(GbOpMHUPOBAHUY CUCTEMBl XUMHUYECKUX 3HAHUHN —

BOKHEUINX (PaKTOB, TOHATHH, 3aKOHOB U TEOPETUIECKUX TOJIOKCHHH, TOCTYITH
BIX 0000IICHUI MUPOBO33PEHUECKOT0 XapaKTepa, si3bIka HayKW, 3HAHUM 0 Hay4H
BIX METOJIaX M3YUYCHHUSI BEIIECTB U XUMUYECKUX PEAKIUH, a TAKXKE B
bopMHUpPOBAaHUU U PA3BUTUU YMEHUN U

CIIOCOOOB JIESITEIbHOCTH, CBA3aHHBIX C MJIAHUPOBAHUEM, HAOIIOJICHUEM U MPOBET
C€HHEeM XUMHUYECKOT0 HKCIIEPUMEHTa, COOTIOICHUEM TIPABHIT O€30MaCHOTO
oOpalleHus ¢ BEIIeCTBaMU B TOBCEAHEBHOM KU3HU.

Hapsny ¢ 3TuM 1enu u3ydeHus IpeaMeTa B IpOrpaMMe YTOUHEHBI U CKOPPEKTHUP
OBaHBI C Y4ETOM HOBBIX TPUOPUTETOB B CUCTEME OCHOBHOTO

oOmiero oopazoBanus. CerojiHst B 00pa3oBaHUU 0CO00 3HAYMMOM MPU3HAETCA HAM
PaBIEHHOCTH OOYUEHHUSI Ha pa3BUTUE U CAMOPA3BUTHUE JIMYHOCTH, POPMUPOBAHUE
e€ MHTEJJIEKTa U 001el KyabTypbl. OOy4eHHE YMEHHUIO YUYUTHCS

U TIPOJIOJIKATh CBOE 00pa30BaHUE CAMOCTOSITEIBHO CTAHOBUTCSL OJTHOM U3 BaKHEH
X QyHKIUN y4eOHBIX TPEIMETOB.

B cBsi3u ¢ 3TUM IIpU U3YUYEHUH MPEeIMETa B OCHOBHOM IIKOJIE JOMUHUPYIOIIEE 3HA
YeHHE MPUOOPEr TaKUe eI, KaK:

dbopMUpOBaHNUE UHTEIUICKTYAJIbHO Pa3BUTON JTUYHOCTH, TOTOBOM K caM0o00pa3oBa
HUIO, COTPYAHUYECTBY, CAMOCTOSATEILHOMY MIPUHSITHUIO PEIICHUM, CIIOCOOHOM afa
NTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

HaIpaBJIEHHOCTh 00OYYEHUsI HA CUCTEMATUYECKOE MPUOOIICHHE YUAIIUXCS

K CaMOCTOSITEIbHOM MO3HABATEILHOM JESATEIbHOCTH, HAYYHBIM METOJ1aM
MO3HAHUA, (POPMUPYIOIIUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUMU;
oOecrieyeHue yciIoBUi, CIOCOOCTBYIOLIUX MPUOOPETEHUIO

OOYYarOIIMMHUCS OTIBITA PA3HOOOPA3HOM JCSATEIHHOCTH, TO3HAHUS U CAMOIIO3HAHU
s, KJIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIINI ), UMEIOIIUX YHUBEPCAIBLHOE 3H

AQUCHHUC JId PAa3JIMYHBIX BUAOB ACATCIIBHOCTH,



dbopMupoBaHre yMEHUN OOBACHATH U OLIEHUBATH SIBJICHUS

OKpPYAaIOIEro MMUpa Ha OCHOBAHUM 3HAHUI U OMbITA, OJTYYEHHBIX

MIPU U3YYEHUH XUMUH;

dbopMupoBaHre y 00yJarOMIMXCS TYMAaHUCTUUECKUX OTHOIICHUH, TOHUMAaHUS IIeH
HOCTH XMMUYECKHUX 3HAHUH J1J1s1 BIPAOOTKU SKOJOTUYECKH 11€T1eCO00Pa3HOTo OB
eICHUs B OBITY U TPYIOBOM AESATEIBHOCTU B LIEISIX COXPAHEHUSI CBOETO

3I0POBBS U OKPYXKAIOIIEN IPUPOJHON CPENBL;

pa3BUTHE MOTUBALIMU K 00YUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIH
TAHUIO HA OCHOBE YCBOEHUS OOIIEUEI0BEYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOpY MTPO(UJIS U HAMPABICHHOCTH JAJIbHEHIIIETO 00yUeHHUS.
[TpuHLMI, TOAXOBI U 0COOBIE 00pa30BaTEIbHbIE MOTPEOHOCTH O0YUAIOLINXCS C

HO/JA no npeametry «XUMHS» T€ KE, UTO U MPU U3YUEHUU PUBHKU.

Conep:xanue y4eOHOTo npeaMera « XuMHsD)

8 KJIACC

ITepBoHayaibHbIE XMMHYECKHE TOHATHUSA
[Ipenmer xumun. Ponp xuMuu B )kU3HU YesnoBeka. Tena u BemectBa. Gusnyueckue
CBOMCTBA BEIIECTB. ArperatHoe cocTosinue BemiecTB. [ToHsTue o MeTomax
MO3HAHHS B XUMUU. XUMUS B CUCTEME HayK. YUCThIEC BENIECTBA U
cmecu. CriocoObl pa3iesieHus] CMECeH.
ATOMBI M1 MOJIEKYJIBI. XUMHUYECKHE JIEMEHTbI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB
[IpocThie U CIIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.
Xumudeckasi hopmysa. BareHTHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH MOC
TOSIHCTBA cocTaBa BellecTB. OTHOCUTEIbHAsA aToMHas Macca. OTHOCHUTEIbLHAS
MOJIEKYJIsIpHas Macca. MaccoBasi JoJIsi XUMHYECKOTO JIEMEHTA B COCIMHEHNH.
DU3NYECKUE U XUMUYECKHE SIBJICHUS. XUMHUYECKasi pEakus U €€
MpU3HAKU. 3aKOH COXPAHEHUS MACCHI BEILIECTB. XUMUUYECKHE ypaBHeHUs. Knaccu
dbuKarys XUMHYIECKUX PeakIuii (CoeqMHEHUS,

pa3JIoKeHHUs, 3aMeIleHHs, OOMEHa).



XUMHUYECKHHN SKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYI01, C IPaBUIAMU
paboTHI B JTabopaTopuu U MpuEMaMu 0OpaIeHus ¢
71a060paTOPHBIM 000PYAOBAaHUEM; U3YUCHUE U ONMHUCAHUE (PUIUYECKUX CBOHCTB 00p
a3110B HEOPraHUYECKUX BEUIECTB; HAOMIOAeHNE (PU3NUECKUX (TIJIaBICHHUE BOCKA,
TasiHUE JIbJa, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUs BOJIbI) U
XUMHUYECKUX (TOpEHUE CBEUH, TPOKAIMBAHUE MEAHOU MPOBOJIOKU, B3aUMOJICUCTB
Ue Mella C KUCJIOTOW) SIBJICHHM, HAOJII0/ICHUE U ONUCAHKE MPU3HAKOB MTPOTEKAHUS
XUMHUYECKUX peaKIuil (pa3yioxkeHne caxapa, B3auMOJIEHCTBUE CEPHOM KUCIIOTHI C
XJIOpUAOM Oapusi, paszioxenue rugpokcuaa meau(ll) nmpu HarpeBanuu, B3auMoe
HictBue xene3a ¢ pactBopom coyit meau(1l)); uzyuenue cnoco0oB pazieneHust
cMecen
(c momol11bI0 MaruuTa, GUILTPOBaHUE, BEIIAPUBAHUE, TUCTUILIALIUS, XpOMaTorpa
¢bus), npoBe/IeHHe OYUCTKU TOBAPEHHOW COJIM; HAOJIOIEHUE U ONMCAHKUE PE3YIIbT
aTOB MIPOBEJICHUS OIbITA, UJUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAcCChl; CO3/JaHU
€ MOJIeJIe MOJIeKYJT (IIapOCTEPIKHEBBIX).

Baxuelmne npeacTraBuTe] M HCOPraHUYECKHUX BelIEeCTB
Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucinopon — anemeHT u
npocroe BeuiecTBo. Haxoxnenune kucinopoia B npupoje, Gu3nueckue 1 XuMuyec
KHe cBorcTBa (peakiuu ropenns). Oxkcunapl. [Ipumenenue kucimopoaa. CriocoOsl It
OJIy4€HHsI KUCIOPOia B TaOOPATOPUU U MPOMBIIUIEHHOCTU. KpyroBopoT KHciopo
na B pupoze. O30H — ajuIoTporHas MOAUGUKAIIHS KACIOpOaa.
TennoBoi 3(h(pexT XUMUUECKON peakiu, TEePMOXUMHYECKUE YPAaBHEHHUSI, SK30-
U DHIO0TEPMHUYECKUE peakuu. TOIIMBO: yroiab U MeTaH. 3arpsa3HeHue
BO3/yXa, YCHJIEHHUE apHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOSL.
Bonopon --
3JIEMEHT M MPOCTOE BelecTBo. HaxoxaeHue Bojjopoia B Ipupojie, pu3ndeckue u
XUMUYECKHE CBOMCTBA, TPUMEHEHUE, CIOCOOBI MoTyyeHust. KucinoTsl u couu.
KonunuectBo BemectBa. Mosb. Monsippas Macca. 3akoH ABOTrajpo.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.



dusnueckne cBOMCTBa BOABI. Bona kak pactBopurens. PactBopbl. Hackiennsie
Y HEHACBIILIEHHBIE pacTBOPBL. Pacmeopumocms eewjecms 6 eode.1 MaccoBast 1ot
BEILIECTBA B PACTBOpPE. XMMHUECKHUE CBOMCTBA BOJIbI. OCHOBaHMs. Poib pacTBOpOB
B IIPUPOJIE U B )KM3HU YesioBeKa. KpyroBopoT BoJibI B

npupojie. 3arpsiI3HEHUE TPUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.
Knaccuduxkanus HeopraHnyeckux coeinHeHnid. OKCHUIbI.

Knaccudukanus okcuaos: coneobpasyromiye (0CHOBHbIE, KUCIOTHbIE, aM(pOTEpH
ple) U HecosieoOpasyrouue. HomeHknaTypa okcuaoB (MexayHapoaHas U
TpuBUaibHas). u3znyeckrue U XMMUYECKUE CBOMCTBA OKCUIOB. [lomyduenne okcun
OB.

OcnoBanus. Knaccudukaiust o0cHOBaHUI: IETOYN U HEPACTBOPUMBIE OCHOBAHUS.
HomeHnkiatypa ocHOBaHUH (MEXIyHapoIHas U TpuBUaIbHAas). DU3ndeckue u Xu
MHYECKHE CBOMCTBA OCHOBaHUM. [lomydeHne 0CHOBaHHUI.

Kucnotsl. Knaccudukanusa kucnor. Homenknarypa kucinot (MexIyHapoaHas U
TpuBUaabHas). usznyeckrue U XUMUYECKUE CBOMCTBA KUCIOT. Psin

aktuBHOCTH MeTauioB H. H. bekerosa. [lonyuenue kuciuor.

Comu. Howmenknatypa coneil (MEeXIyHapoaHas W  TpPUBHUAJIbHAA).
du3nyecKrne U XUMUYECKre cBoMcTBa cosiel. [lomyuenune coneil.

['eneTrueckas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.
XHAMHYECKUI SKCIIEPUMEHT: KaYECTBEHHOE ONPEIEICHUE COAEPIKaHNsI KUCI0pOoIa
B BO3/lyX€; MOJy4YyeHne, CoOOUpaHue, pacrlo3HaBaHUE U U3yYEHHE CBOMCTB KUCIIOP
oJ1a; HaOJI0IeHIE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJIOM H YCIOBHS BOZHUKHO
BEHHUSI U MPEKpalieHusi ropeHus (moxapa); 03HaKOMJIEHHE C 00pa3aMu OKCUIOB
Y ONKMCAHUE UX CBOMCTB; MOJTy4YeHUE, COOMpaHue, paclio3HaBaHUE U U3y4YEHHUE CBO
HcTB BoJiopoa (ropeHue); B3aumoaeicTBre Bojopoja ¢ okcugom meau(Il) (Bo3m
0’KHO HCTIOJIb30BAaHUE BUACOMATEPHAIIORB); HAOI0IeHHE 00pa3lioB BEIIECTB KOJIU
yecTBOM 1

MOJIb; UCCIIEIOBAaHNE OCOOEHHOCTEN PACTBOPEHHUSI BEILIECTB C PA3IUYHON PacTBOP

MMOCTBIO; IIPUTOTOBJIEHUE PACTBOPOB C OIPEAECIEHHON MAaCCOBOM JOJIEU pacTBOPE



HHOT'O BEIIECTBA; B3aMMOJICHCTBHE BOJIbI C METAJJIaMU (HaTpPUEM M KaJablueM) (BO
3MOYKHO MCIOJIb30BAHNE BUAEOMATEPUAIIOB); ONIPEAEIIEHUE PACTBOPOB KHCIIOT U
IeJI0YEH ¢ MOMOIIBIO UHIUKATOPOB; UCCIEOBaHUE 00pa3IoB

HEOPTaHUYECKUX BEIIECTB Pa3JIMYHBIX KIACCOB; HAOIIOICHUE U3MEHEHUS

OKpPAaCK{ UHAUKATOPOB

B PacTBOpAxX KUCIOT U Ieiouel; n3ydenue B3aumosencteus okcuaa meau(ll) ¢ p
aCTBOPOM CEPHOU KUCIIOTHI, KUCIOT C METAJUIAMH, PEaKIIUM HEUTpan3alnuu; mory

YCHHUC HCPACTBOPHUMBIX OCHOBaHHﬁ, BBITCCHCHHUC OIHOI'O MCTAJIJIa IPYI'UM .

Iepuoanuyeckuit 3akoH u Ilepuoauyeckas
cucreMa xumuueckux 3jieMeHToB /.M. Menaeseea. CTpoeHne aToMoB.

XyuMHu4Yeckas CBA3b.

OKHCANTETBbHO-BOCCTAHOBUTEILHbIC PEAKINHU
[lepBbie MOMBITKY KJIACCUPUKAIIMU XUMUYECKUX 3JIeMeHTOB. [ToHsITHE O Tpymax
CXOJIHBIX AJIEMEHTOB (IIIEJIOYHBIEC U MIET0YHO3EMETbHBIC METAILIIbI, TAJIOTCHBI,
WHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpPbIE 00pa3yloT aM(pOTEpHbIE
OKCHJbI U TUIPOKCHUIBI.
[Tepunonnueckuii 3akoH. [lepruoanyeckas cucteMa XMuMHUYECKHUX 3JIEMEHTOB MeH 1
eneeBa. KopoTkonepuoanas u qiuuHHonepuoaHas Gpopmel [lepuogudeckoit cucre
MbI XUMH4eCKUX dJieMeHTOB []. 1. Menneneena. [leproast u rpynimbl. Guznyuecku
1 CMBICJI IOPSIAKOBOTO HOMEPA, HOMEPOB MEPHO/IA U TPYIIHI JIDJIEMEHTA.
Crpoenne atoMoB. CocTaB aTOMHBIX saep. M3o0Tonel. Dnexktponsl. CTpoeHUE
AJIEKTPOHHBIX 000JI0UYEK aTOMOB TEPBBIX 20 XUMUYECKUX
aneMmeHTOB [lepuoanueckon cucremsl 1.
N. MenaeneeBa. XapakTepUCTUKAa XUMHUECKOTO JIEMEHTA I10 €ro
noJjiokenuto B [lepuoanueckoit cucreme 1. . Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS PAJInyCa aTOMOB XUMUYECKUX DJIEMEHTOB, METAJLIN
YECKUX U HEMETAJUINYECKUX CBOMCTB MO IPYIIIAM U IIEPHUOIAM.

3HaueHue Hepnozmqecmro 3aKOHAa " HepI/IOIlI/I‘ICCKOﬁ CHUCTEMbI XUMHUYCCKHUX



AJIIEMEHTOB IS pa3BUTUS HayKu U npaktuku. 1. 1. Mennenees —

Y4EHBIN U TPAKIAHHH.

Xumunyeckas cBsi3b. KoBajneHTHas (moJisipHass W HEMOJIApHAsl) CBSA3b.

DNEeKTPOOTPULATENBHOCTh XUMUYECKHUX AIIEMEHTOB. IOHHas CBSI3b.

Crenenp oxucnenus. OKHCINUTEIbHO-BOCCTAHOBUTEIBHBIE — PEAKLMU.

IIpouecchl OKMCIEHUS U BOCCTAaHOBIJICHHsI. OKUCIUTENIN U BOCCTAHOBUTEIH.

XHUMHYECKHUI SKCIEPUMEHT: U3YUEHHE 00pa3LOB BELIECTB METAIOB U HEMETAJLIO

B; B3aMMOJICICTBUE THIPOKCUA [IUHKA C PACTBOPAMH KUCJIOT U IIEJIOUEH; IIPOBEL

€HUE OIBITOB, MILTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIBHO-

BOCCTaHOBUTEIBHBIX PeakUuid (TOpeHUE, peaKIuu Pa3I0KEHUs, COCTUHEHHUS
MexknpeaMeTHbIE CBSI3H

Peanusanus MeXIpeAMETHBIX CBSA3EH IPU U3YYEHUH XUMHH B 8

KJIACCE OCYUIECTBIISIETCS YEPE3 UCIIOJIb30BAHUE KAaK OOIIMX €CTECTBEHHO-

HAYYHBIX IOHATHNA, TaK U MMOHATUH, BISAIOIINUXCS CUCTEMHBIMU JUISL OT/IEJIBbHBIX

MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAyYHBIH (DaKT, THIIOTE3a,

Teopusl, 3aKOH, aHAJIN3, CUHTE3, KJIacCU(UKALINS, TEPUOANYHOCTb, HA0JIIOIEHHUE, 3

KCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

dusznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIBI,

PaOAaKTUBHOCTh, MOJIEKYJIA, SJEKTPUUECKUI 3apsi/l, BEIIECTBO, TEI0, 00BEM,

arperaTHO€ COCTOSIHME BEIECTBA, a3, (PU3nYecKrue BeTMUNHbI,

€AVMHMIIBI U3MEPEHHUSI, KOCMOC, IIaHETHI, 3BE€3/bl, COTHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTOPOIBI, TTOJIE3HBIE UCK

oIlaeMbl€, TOILUINBO, BOJAHBIE PECYPCHI.

9 KNIACC

BemecTBo U XMMHYECKasI peaKUMs

[Tepnonnueckuit 3akoH. Ilepuoanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUA U HX



COCOMHEHUNM B COOTBETCTBMU C IIOJOKEHHEM 3JIeMEHTOB B llepunoanueckoi
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BellecTBa: BHJBl XUMHUYECKOW CBSI3U. THUIBI KPUCTATTUYECKUX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOM CBSI3U.

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKUX BEIIECTB. XUMHYCCKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COCMHECHUI, TEHETUYECKas CBSI3b HEOPraHMYECKUX BEIECTB.

Kinaccudukaiys XuMUYECKUX PeaKIuid 1Mo pa3IMYHbIM MpU3HaKaM (110 YUCITy
U COCTAaBy YYacTBYIOIIMX B PEAKIUHM BEIIECTB, MO TeIIoBoMYy 3ddekTy, 1o
W3MEHEHUIO CTENEHEW OKMCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTHUMOCTH, IO
YYaCTHUIO KaTalnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHCHUH.

[Tonarne o ckopocTH XuUMHUYeckor peakiuu. [loHsTue 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsTHEe 0 TOMOTEHHBIX U T€TEPOreHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pEAKIUMU MU TOJOKEHUE XHUMHUYECKOTO
paBHOBECHSI.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIMH,  JJICKTPOHHBIM  OajaHc
OKHCIINTEIIbHO-BOCCTAHOBUTEIBHON peaKLuu. CocraBnenue YpaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUd C  HCIOJIB30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopust 2NEKTPOTUTUUECKON AUCCOIUAIUN. DICKTPOJIUTHI U HEIJICKTPOIHUTHI.
Kartnonbl, anHmoHnbl. MexaHu3sM AuCCOIMAIIMA BEIIECTB C Pa3JIMYHBIMU BHUJIAMHU
xuMuueckoit cBsa3u. Crenenp qucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuun noHHoro oOMeHa. Y cioBus MPOTEKaHUS peaKkiuii HOHHOTO OOMeHa,
MOJHBIE W COKpalléHHbIE HOHHBIC YypaBHeHMs peakiuid. CBoWCTBa KHCIOT,
OCHOBAaHMM U COJell B CBeTe€ TMPEIACTAaBICHUNH 00 DIEKTPOIUTUUYECKON
nuccorumanuu. KauecTBeHHbIE peakiiui Ha MOHBL. [[oHSTHE O THAPOIN3E COJIEH.

Xumuueckuiui IKcnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCIIECTB — METAJUIOB M HEMETauIoB (TpaduTa M aaMasa), CIOKHBIX BEIISCTB
(xJIopHzIa HATpHsl), UCCIEIOBAHUE 3aBUCHMOCTH CKOPOCTH XMUMHYECKON peakIuu
OT BO3JEUCTBHUSL PA3IMYHBIX (PAKTOPOB, HCCICIOBAHUE DJIEKTPOIPOBOIHOCTH
pacTBOpPOB BEIIECTB, IMpOIEcCCa AUCCOLUUAIMUA KHCJIOT, IWIEJI0Ye U CoJyei
(BOBMOXHO  HCIIOJIb30BAaHUME BHACO MaTepUaJiOB), IMPOBEACHHUE  OIBITOB,
WUTIOCTPUPYIONINX ~ NPU3HAKM  TPOTEKAHWS]  PEaKlMid  HOHHOTO  OOMeHa
(oOpa3oBanme ocaaka, BBIIEICHUE Tas3a, oOOpa30BaHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN



(ropeHue, peaklMu pa3yIoKEHHs, COEUHEHUS), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOLIBIO KAaYeCTBEHHBIX pPEAKUUMHA HA HOHBI, PpELICHUE
HKCIIEPUMEHTAJIbHBIX 33]1a4.

Hemertanbl U MX coeinHeHUS

OOmast xapaktepucTtuka rajioreHoB. OCOOEHHOCTH CTPOCHHsS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTEHOB. XHUMHUYECKME CBOWCTBA Ha INpHUMEpe XJopa
(B3aUMOJEHCTBUE C METalJlaM{, HEMeTaUlaMy, IIeJIo4aMu). XJIOPOBOJOPO/I.
ConsiHast KUCTIOTa, XMMUYECKHME CBOMCTBA, MOJydyeHHE, NMpuUMeHeHue. JlelicTBue
XJIOpa U XJOPOBOJOPOJAa Ha OpPraHU3M 4elioBeka. BaxHeimne XJOpuisl U UX
HaXOXKJEHUE B IPUPOJE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue U (PU3NYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJNIOTPONHbBIE MOAUDPUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKUe CcBOMCTBa cepbl. CepoBOIOPOJ, CTpOEHHE, (U3HYECKUE U
XUMUYECKUe CBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, GQu3NUeckue W XUMHUYECKHE CBOMCTBa (00mME Kak
OpeICTaBUTEN Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE pEeakluu,
JeKalie B OCHOBE IPOMBIIUIEHHOTO CHoco0a IMOMy4eHHUs] CEpPHOM KHUCIIOTHI.
[Ipumenenue cepHo KUcaoThl. COau CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMs Ha
cyabdar-uoH. HaxoxneHue cepbl U €€ COEIMHEHHA B Mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE O,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €r0 MPeA0TBPAaILCHUSI.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTPaHEHHE B MPUPOJIE,
bu3nueckue u XuMHIecKkue cBoiictBa. KpyroBopor azora B npupoje. AMMUaK, ero
duznyecKkrue 1 XMMHUYECKHE CBOMCTBA, MOJyuyeHue U npuMeHenne. Conu aMMOHus,
uX pU3nYecKkue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakiuus Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (U3HMUYECKUE U XMUMHYECKUE
CBOMCTBa (0OIIME Kak TMpEJACTaBUTENS KJlacca KHUCIOT U CcHelupUYECcKHe).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHHEpaIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HeHUE OKPYXKaroIle cpebl COeAMHEHUIMHU a30Ta
(KUCTIOTHBIE MOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznUecKkue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dochopHas kuciaora, puzndeckue U XUMUIECKHUE CBOMCTRA,
nosyuerue. Mcmons3oBanne GocdatoB B KaUeCcTBE MUHEPAIBHBIX YI00OPEHUT.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTEIEHH  OKHUCJIEHMUS.  YTJIEpoJd,  aJUIOTPOITHbIE
MOAM(UKALIUKM, PACHPOCTPAaHEHHE B MpuUpoje, (U3MUYECKUE U XHUMHYECKHUE



cBoiicTBa. Ancop6Orusa. Kpyrosopot yriepoaa B mpupojge. OKCuabl yriaeposa, ux
bu3nYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MBEI,
NOJIy4YEHUE U MPUMEHEHHE. DKOJOTMYECKHE IMPOOJIEMBI, CBSI3AHHBIE C OKCHIOM
yraepoga (IV), rumoreza rnoGanbHOrO MOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdexT. YronbHas KucaoTa U €€ coiu, ux (HU3MYECKue U XMMHYECKHE CBOICTBA,
NoJIydeHUe U npuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBINIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavasIbHBIE TOHATHUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHUSIX
yraepojia (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA Tra3, HePTb),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY M IPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaXKHBIX BEIECTBAX: KMpax, OeNkax, yrieBojax — U ux
ponu B OKM3HM 4YeJoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX W
HEOPTraHUYECKUX COEIMHEHU.

KpeMHuii, ero Qusnueckue M XHUMHYECKHME CBOMCTBA, IIOJyYEHUE U
npuMenenue. CoenuHeHuss KpeMHus B mpupoje. OOuue mnpeacTaBieHUs o0
okcuzae kpemuus (IV) u xpemuueBoi kucinore. CUIMKAThl, X MCIOJb30BaHUE B
ObITYy, B MIPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. [Ipobiembl 0€30macHOrO MCIOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumMeHm:

H3y4eHHe 00pa3Il0oB HEOPTaHWMYECKHUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMi Ha XJIOPUJI-MOHBI U HAOIIOJCHUE MPU3HAKOB
WX TIPOTEKAHMs, OMBITHI, OTpaxkaromue (PU3MYECKUE U XUMHUUYECKHUE CBOMCTBA
TaJIOTEHOB M MX COEIWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHHE C oOpa3lamMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOMHEHUSIMH  (BO3MOXHO  HCIOJIb30BaHUE
BHUJICOMATEpUAIIOB), HAOJIIOEHUE Mpoliecca OOyIJIMBaHUS caxapa IoJ| JehCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, MW3Yy4YEHHE XUMHYECKHX CBOMCTB
pa30aBIIEHHON CEPHON KUCIIOTHI, IPOBEJIEHNE KAaUeCTBEHHOM peakIuu Ha cylbdar-
WOH W HaOJI0JeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (DU3UYECKUMU
cBOMicTBaMM a3oTa, (ochopa W HX coeauHEHUH (BO3ZMOKHO HCIOJIb30BaHUE
BUJICOMATEpUAIIOB), oOpas3iiaMu a30THBIX U (POCHOPHBIX YI0OpEeHUH, MOJydYeHUE,
coOuMpaHue, pacrno3HaBaHWE M M3YYEHHE CBOICTB aMMHakKa, IMPOBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdaT-moH U M3ydeHHe MPU3HAKOB
UX MPOTEKAHMUsI, B3aMMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO WCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Y4YCHHE MoZENnen
KPUCTAJUIMUECKUX PEIIETOK anmasa, rpadura, ¢yinepeHa, O3HAKOMIIEHHE C



MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHUE, COOMpAHUE, pACMO3HABAHUE U U3YUYECHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHUE KAaYeCTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-WOHBl W W3YyYECHHE NPU3HAKOB HUX IMPOTEKAHMS, O3HAKOMIICHHE C
MPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHenme HEMETAIUTbI U UX COCTUHEHUS.

MeTajuibl 4 UX COCAMHEHUS

OO01mast XxapakTepUCTHUKAa XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux mnonoxeHusa B llepuomuueckor cucreMe XumMuUuecKux d3nemeHTtoB J[. U.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeETaUIoOB. MeTrayundeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJIEKTPOXUMUYECKHUH  PAX
HamnpspKeHU MetamioB. Ousnueckue U XUMHUYECKUE CBOMCTBA MeTaiioB. O01mue
CrocoObl TONy4eHUs: MeTauioB. [loHATHE O KOPpPO3WHM METAIOB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckoil cucremMe XMMHYECKHUX
anemenToB JI. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HAaxOXKJICHHUE B IPUPOJE.
duznyueckre U XUMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCHUABL HaTpusd W Kanusa. [IpuMeHeHue MIeNOYHbIX METauIOB M HX
COCIVHEHNH.

[[lenoyno3emenbHble METaUIbl MarHuii MW KaJblMH: IIOJIOXKECHHE B
Ileprnonnueckoin cucreMe xumudeckux snemeHtoB [[. M. Menneneesa, crpoeHue
MX aTOMOB, Hax0XJeHUe B rpupoae. Pu3ndeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpluda. Baxseilmme coeauHEHUS Kaiblusg (OKCHUJ, THUIPOKCHI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AlntoMuHUN: TToN0keHue B [leproindeckoi CuCTeMe XUMUYECKUX JIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToma, HaxOXAcHHE B mpupone. Pusnyueckue u
XUMUYECKHUE CBOMCTBA aTtOMUHUSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCUIA
AJTIOMUHUSL.

Kenezo: nonoxenne B [lepuoguueckoii cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpOEHHE aToMa, HAaxXOXKJIeHUE B npupoae. dDusnyeckue u
XUMHUYECKUE CBOMCTBA kene3a. OKCuIbl, TuIpoKcuibl U con xenesa (I1) u xenesa
(IIT), nx cocras, CBOMCTBA U MOJTYyYCHHUE.

Xumuueckuiui IKcnepumenm:

O3HAaKOMJICHHE ¢ o0Opa3llaMd METAJIOB U CIUIABOB, WX (DU3NUYECKUMU
CBOMCTBaMH, M3YYEHHUE PE3YJIbTATOB KOPPO3UHU  METAUIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCUCTBHUS OKCHIA
KaJIbIUSl W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, MpPOLIECCa TOPEHUS KEJIE3a B KUCIOPOJE



(BO3BMOKHO  KCHOJIb30BAHHE  BHJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBECHHBIX PEAKIM HAa MOHBI: MarHusi, KajbliMs, alIOMUHUS, [IUHKA, JKeye3a
(I1) m xenesza (III), mequ (II), HaGnroACHNE M OMMCAHUE MPOIIECCOB OKPAITUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldusd U Kajlblusg (BO3MOXXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMIAPOKCHIA ATTFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEUICHUE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxuelue
METAJUIbI U KX COCTUHCHHUS.

XuMHA U OKPYKAKIIas cpeaa

BemectBa u martepuanbl B MOBCEIHEBHOM >KM3HM ueloBeka. be3ornacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. IlepBas momomib mnpu
XUMUYECKUX 0YKOTaX M OTPABICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karolleh cpeibl (MpeaeiabHas T0mycTuMast
KOoHIIeHTparus BemecTs, aanee — [1JIK). Poias xumun B perieHnn 3KoJI0ruuecKux
npo0em.

Xumuueckuii IKCnepumMeHm:

M3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesrcnpeomemnbnie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XUMHHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TIOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJIST OTACTBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBbIE TOHSTHS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(PUKALMs, TEePUOJAUYHOCTh, HAOIIO/ICHUE,
HKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, MMapPHUKOBBIN
s dekT, TEXHOIOTHS, MaTEPHUAITBI.

dusznuka: marepusi, aTroM, OdJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHUI,
U30TOTBI, PATMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYECKUN 3apsiyi, MPOBOJIHUKH,
MOJYNPOBOJHUKH, JTUIJCKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSTHUE BELIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTb, KpUCTAJUIMUECKAast
pemérka, CIuiaBbl, (PU3MUECKUE BEJIWYWHBI, €AUMHUIIBI U3MEPEHHS, KOCMHUUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, npixanwe, Omocdepa, IKOCHCTEMA, MUHEPAILHBIE
ya00peHusl, MUKPOAJIEMEHTBI, MaKpOAJIEMEHTHI, MUTATEIbHbIC BEIISCTRA.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



I[Inanupyemble pe3ybTaThl

JIMYHOCTHBIE PE3YJIBTATHBI
JIM9HOCTHBIE Pe3yNIbTaThl OCBOCHHS MIPOTPAMMBbI OCHOBHOTO O0IIIETO 00pa30BaHUS
JOCTUTAIOTCS B X0/i¢ 0OYYCHUS XUMHH B €UHCTBE YI€OHOW M BOCTIUTATEIILHON
JIESITEIIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMUA POCCUHCKUMU
COIMOKYJIBTYPHBIMU U TyXOBHO-HPABCTBCHHBIMY [IEHHOCTSIMH, IPUHSATHIMU B
00IIIeCTBE MpaBHJIaMH U HOPMaMHU MOBEJCHHSI U CIIOCOOCTBYIOT IpoIieccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLMATM3AINN 00YIAFOIIUXCS.

JIMYHOCTHBIE PE3yNILTaThl OTPAXKAIOT TOTOBHOCTH 00YYAOIITIXCS
PYKOBOJICTBOBATHCSI CHCTEMO TO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALIUN U
pacuIpeHue OmbITa IeSITEILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

[IEHHOCTHOTO OTHOIICHUS K OT€Y€CTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY
Y HAyYHOMY HACJICIIUIO, TOHMMAHUS 3HAYCHUS] XUMUUECKOW HAYKH B KU3HU
COBPEMEHHOT0 00IIIeCTBa, CIIOCOOHOCTH BIAACTh TOCTOBEPHON MH(MOpMAIUEH O
NEPEOBBIX TOCTHKCHHUSX U OTKPBITUSX MUPOBOU U OTEYECTBEHHON XUMHUH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSX 00 YCTPOWCTBE MHpa U OOIIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

NPECTABICHUS O COIMATBHBIX HOPMAaX M MPABHIIAX MEKITHYHOCTHBIX
OTHOIICHHU B KOJUIEKTHBE, KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOILIECTBEHHO
M0JIE3HOM, yueOHO-UCCIIeIOBATENBCKOM, TBOPYECKON U IPYTUX BUIAX
JeSITETBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM ACSTEIBHOCTH MIPH
BBITIOJTHCHUH YIEeOHBIX, TO3HABATEIBHBIX 3a/1a4, BHITOJJHEHUH XUMHUYICCKUX
IKCTIICPUMEHTOB, CO3IaHUU YYCOHBIX MPOCKTOB, CTPEMJICHHUS K B3aUMOITIOHUMAaHUIO
¥ B3aUMOIIOMOIIIM B TIPOIIECCE ITOW y4eOHOU JesITeTbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE MOBENIEHUE U TIOCTYIIKA CBOMX TOBAPUIICH C TIO3UITUH
HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT O MO3HAHUS:



MHUPOBO33PEHUYECKUE TIPEACTABICHUS O BEIIECTBE U XUMUYECKOW PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABIISIOLIHIE
OCHOBY JJI IOHUMAaHUSI CYITHOCTH HayYHOU KapTHUHBI MUPA, MIPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPO/IbI, B3AUMOCBS3SX YEIIOBEKA C
MPUPOIHON CPEOid, O POJIM XUMHUU B TTO3HAHUU STUX 3aKOHOMEPHOCTEH;

MO03HABATEJIbHbIE MOTHUBBI, HAITPABJICHHBIC HA MOJIYYEHUE HOBBIX 3HAHUM 110
XUMUH, HEOOXOIUMBIE JIJTsT OOBSICHEHHS HAOJI0TaeMbIX MPOIIECCOB U SIBJICHUM,
MO3HABATENIbHOM, HH(POPMAIIMOHHON M YUTATEIHCKON KyIbTYPhI, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIIbHON PaOOThI ¢ yIeOHBIMHU TEKCTaMHU, CITPABOYHOM
JUTEPATYPOH, JOCTYITHBIMU TEXHUYECKIUMH CPECTBAMHA HH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO U TIO3HAHUIO, TH0003HATENBHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K CaM0O00Opa30BaHUIO, IPOEKTHON U HCCIEA0BATEIBCKOM
NeSATEeILHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJICHHOCTU U YPOBHS OOyUEHHUS B
JlabHEHIIEeM;

4) hopMHUpPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH XU3HHU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3JI0POBbIO, YCTAHOBKH Ha 3JI0POBBIM 00pa3 KU3HU, OCOZHAHUE MOCIECICTBUIN U
HEMPUSATUE BPEIAHBIX MPUBBIYEK (YIIOTPEOICHUS aJTKOroJIsl, HAPKOTUKOB, KypEeHHUsI),
HEO0OXOIMMOCTH COOJTIOICHUSI TIPaBUJI O€30MTACHOCTHU MPU OOPAILICHHUH C
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEeC K MPAKTHUIECKOMY M3YUYSHHIO TIPpodeccuii U Tpyaa pa3IuIHOTO Poja,
yBaXXEHUE K TPY/Ly U pe3yibTaTaM TPYAOBOU NeATEILHOCTH, B TOM YHCJIEC HA
OCHOBE IMPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMHH, OCO3HAHHBIN BBIOOD
WHUBUTyJIbHON TPACKTOPUHU TIPOJIOJDKEHUS 00pa30BaHUs C yUETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCHEMIHON MPOPECCUOHAIBHON ACSITENBHOCTU U PA3BUTHSI HEOOXOJUMBIX YMEHUH,

TOTOBHOCTH aJJalITUPOBATHCS B TIPO(HECCHOHATILHOM CpeEIE;



6) 3K0JI0rHYecKOro BOCIUTAHUS

HKOJIOTUYECKHU LEIECO00Pa3HOE OTHOIICHHUE K MPUPOJIE KaK UCTOUHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHMUSI, IOHMMAaHNE LIEHHOCTH 3J0POBOTO U
0e3omacHOro oopasza >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($u3nYECKOMY U IICUXUYECKOMY 3J0POBBIO, OCO3HAHUE LICHHOCTH COOJIIOICHUS
IpaBUJI O€30M1aCHOTO MOBEAEHUS MPU paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYalMsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSATH 3HAHUSI, 10JIy4aeMble NPU U3yUYEHUU XUMUH, IS
peneHns 3a1a4, CBA3aHHBIX C OKPYXKAIOIIEW NPUPOJHON CPENOH, ISl TOBBIIICHUS
YPOBHSI 3KOJIOTHYECKON KYJIbTYpbl, 0OCO3HAaHHUS II100aIbHOT0 XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIICHUsI IOCPEACTBOM METOJI0B XUMUH,
HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHHS PYKOBOJCTBOBATHCSA UM B IMO3HABATENBHOM,
KOMMYHUKATUBHOM M COLMATIbHON ITPAKTHKE.

METAIIPEIJMETHBIE PE3YJIBTATBI

B cocTaBe MeTanpeaMeTHBIX pe3yJIbTaTOB BBIACISIIOT 3HAYUMBIE JIJI51
(dbopMHUpOBaHKS MUPOBO33pEHHUs OOLIEHAYYHbIE TIOHATHUS (3aKOH, TEOpUs,
NPUHIUI, TUIOTE3a, (AKT, CUCTEMA, ITPOLIECC, IKCIIEPUMEHT U APYTOE.), KOTOPbIE
UCIOJIb3YIOTCS] B €CTECTBEHHO-HAYYHBIX YU€OHBIX IPeAMEeTaxX U MO3BOJISIOT Ha
OCHOBE 3HAHUI U3 3TUX NMPEAMETOB (POPMUPOBATH MPEICTABICHHUE O LIEIOCTHOM
HAay4YHOM KapTUHE MUpPa, U YHUBEpCAIbHbIE yUeOHbIE NeCTBUS (TT0O3HABATEIbHBIE,
KOMMYHHMKaTHBHbBIE, PETYJISTUBHBIE), KOTOPbIE 00eCeunBaoT (HOpMUpPOBaAHHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IJIAHUPOBAHHUIO U OCYILIECTBICHUIO YUYEOHOU
NEeSATETbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aeicTBuA:

PAcCKpbIBaTh CMBICII XUMUYECKUX MOHIATHI (BBIAEISATh UX XapaKTEPHbIE TPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBS3b C IPYTUMH MMOHATUSMH ), UCIIOJIB30BATh MOHIATHS IS

00BACHECHUS OTACJIbHBIX (I)aKTOB u HBJIeHI/II\/’I, BBI6I/IpaTI> OCHOBAaHHS U KPUTCPHUHU



TUTST KJIacCU(UKAITMN XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKITUH,
yCTaHABIMBATh IPUIMHHO-CJICACTBEHHBIC CBSI3H MEKIY OOHEKTAMU N3YUCHUS.

YMEHHE MMPUMEHSITH B MPOIIECCE TO3HAHMS MOHATHS (MIPEAMETHBIC U
MeTaIpeAMETHBIC), CAMBOJIMUECKIE (3HAKOBBIE) MOJIEIH, UCTIOIh3YEMbIC B XHUMHH,
peoOpa3oBHIBATH MIMPOKO MPUMEHSIEMbIC B XUMUHU MOJICIIbHBIC TIPECTABICHUS —
XUMHYECKUN 3HaK (CHMBOJI AJIEMEHTA), XUMHUYecKasi popmysa u ypaBHEHHE
XUMHUYECKOHN PEaKIU — IMPU PEIICHUH YIeOHO-TI03HABATEIBHBIX 3a/1a4, C YIETOM
ATUX MOJICJbHBIX MPEICTABICHNUH BBISBIISATh U XapaKTePU30BaTh CYIIECTBEHHbIE
MIPU3HAKH U3y9aeMbIX O0BEKTOB — XUMHUYECKHUX BEIIECTB U XUMUUCCKUX PEAKITUH,
BBISIBIIATH O0IIE 3aKOHOMEPHOCTH, PUIUHHO-CIICJICTBEHHBIE CBS3H H
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

Bba3oBble uccienoBaTeIbCKHe 1eiiCTBUS:

YMEHUE UCIO0JIb30BaTh TTOCTABJICHHBIE BOIIPOCHI B KAYE€CTBE MHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAU€CTBE OCHOBBI JIJIs1 (HOPMHUPOBAHUS TUTIOTE3BI 110
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

MPUOOPETEHHE OIbITA MO MJIAHUPOBAHUIO, OPTAHU3AIIMU U TIPOBEICHUIO
YUEHUYECKUX IKCIIEPUMEHTOB, yMEHHE HAOI01aTh 3a XOI0M MpoIiecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €T0 Pe3yibTaT, PopMyIupoBaTh 000OIICHHS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEIEHHOTO OMBITA, UCCIIEIOBAHUS, COCTABISATh OTUET
O MpOJIeTITaHHOM padoTe.

Pabora c nunopmanueii:

yMEHUE BBIOMPATh, aHATU3UPOBATh M HHTEPIIPETUPOBATH HHPOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHUS, TOJy4aeMyI0 U3 pa3HbIX UCTOUYHHUKOB
(Hay4HO-TIOMYJIIpHAS JTUTEPATypa XUMUUECKOTO COACPIKAaHNUS, CITPAaBOYHbBIC
nocoOus, pecypcol IHTepHEeTa), KpUTHYECKH OIICHUBATh IPOTHBOPCUHUBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

yMEHUE TPUMEHSThH PA3IMYHbIE METOJIBI M 3aIIPOCHI TIPH MOUCKE B 0TOOpE
uHGOPMAITUU ¥ COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX JIJISl BBITTOJTHEHUS

y‘—Ie6HBIX H ITI03HAaBaTCJIbHBIX 3a4a4 onpez[enéHHoro THIIA, HpI/IO6peTeHI/IC OIIbITA B



001acTH UCTIONIB30BaHUsI HTHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBIIQJICHUE KYJIbTYPOU aKTUBHOTO MCIOJIb30BAHMUS PA3IUYHBIX IIOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BRIOUPATh ONTUMANIbHYIO (POPMY MpecTaBIeHUsI MH(DOpMAIUU U
WLTIOCTPUPOBATH pelIaeMble 3a7aur HECIOKHBIMU CXEMaMHU, TuarpaMMaMy,
Ipyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

yYMEHUE UCIO0JIb30BaTh U AaHAIIM3UPOBATH B MPOIECCE YUEOHOM U
UCCIIEIOBATENCKOM IEATEIbHOCTH HH(POPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOIO X03sI1ICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MPUPOIHOM
CpEIIB.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBUS:

YMEHHUSI 33/1aBaTh BOIIPOCHI (B XO€ auaiora u (Win) IUCKyCCUH) 110
CYILIECTBY O00CYyX)IaeMOi TeMbl, (HOPMYJIHPOBATH CBOU MPEIOKECHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS MIPEICTABISTH MOJYyUYEHHBIE Pe3yIbTaThl IO3HABATEIHLHON
JIESITEIbHOCTH B YCTHBIX U MUCBMEHHBIX TEKCTAX; JAeNaTh MPE3CHTAIUIO
pe3yJbTaTOB BBIIIOJHEHUS! XUMUYECKOTO SKCIIEpUMEHTa (J1a00paTOpHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHHUsI y4eOHOT0 COTPYAHUUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
M03HABATEJILHOM U UCCIIEI0BATENIbCKON AEATEIbHOCTU IPU PEILICHUHU
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTIACOBAHUS
no3unui (o0CyXIeHus, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbDY, KOOPIUHAIUS
COBMECTHBIX JEUCTBUMN, ONPEIECIICHUE KPUTEPUEB I10 OLICHKE KayeCTBa
BBITIOJTHEHHOUN pabOThI U JpyTHE).

PeryasiTuBHbIE YHHBeEpPCAJIbHbIE YUeOHbIE NeiCTBUS:

YMEHHE CaMOCTOSITEIHHO ONPEACTATH IeNN ACITeIbHOCTH, TNIAHUPOBATH,
OCYILIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesATeILHOCTD, BHIOUPATh Hanbosee 3pPpeKTUBHBIC CITOCOOBI pelIeHUs yUeOHbIX U
MO3HABATEJIbHBIX 33/1a4, CAMOCTOSTENIbHO COCTABIISATh UM KOPPEKTUPOBATh

IIPEUIOKEHHBIA AJITOPUTM IEUCTBUM IPU BBITIOJIHEHNHN 3aJaHUN C YYETOM



MOJIYUYCHUA HOBBIX 3HAHUM 00 HN3y4aCMbIX 00BEKTaxX — BCUICCTBAX U PCAKIUAX,
OLCHHUBATb COOTBCTCTBUC IMOJIYUCHHOI'O PC3yJibTaTa 3asIBJICHHOM e, yMCHHUC

HCIIOJIB30BATh U aHAJIM3UPOBATE KOHTCKCTHI, IIPCJIAraCMbIC B YCIIOBHUHA 3aﬂaHHI>'I.

MNPEAMETHBIE PE3YJIBTATDBI
B cocTaBe npeaMeTHBIX pe3yJbTaTOB MO OCBOECHUIO 0053aTEIbHOTO
CoJiepKaHusl, YCTAHOBIIEHHOTO JTaHHOW (henepanbHOii pabouei mporpaMMoii,
BBIICJISIFOT: OCBOCHHBIE 00YYAIOITUMUCS HAyUHbIE 3HAHUS, YMEHUS U CIIOCOOBI
NelcTBUH, crienupuyecKue i NpeIMETHOU 001acTu «XUMUS, BUIbI
JEATEIIbHOCTH MO MOJTYYEHUIO HOBOTO 3HAHUSI, €T0 UHTEPIIPETAIUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.
K konIity oOydeHus B 8 kiiacce npeIMeTHbIC PE3yIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCS] YMEHUIN:
® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHITUI: aTOM, MOJIEKYIa,
XUMUYECKU 3IEMEHT, MPOCTOE BEILIECTBO, CII0KHOE BEIIECTBO, CMEChH
(omHOpPOAHAS M HEOJTHOPOHAS ), BAJICHTHOCTh, OTHOCUTEJIHbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsL Macca,
MaccoBasi J0Jisi XUMHUECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHU/I, KHCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATENILHOCTD, CTETIEHb
OKHUCJICHUSI, XUMHUYECKasl peakiys, KiacCu(UKalus peakiuii: peakiuu
COCIMHEHUS, PEAKIIUU Pa3JIOKEHUS, PEaKIUU 3aMeIIeHUs, peaKIun
oOMeHa, 9K30- U FHAOTEPMHUUYECKUE PEaKIIUU, TETUIOBOK A (PEKT peakiumu,
SJIPO aToMa, DJICKTPOHHBIN CIION aToMa, aTOMHas OpOUTab, palycC
aToMa, XMMUYECKasl CBA3b, MOJISIPHAS U HEMOJSIPHAsE KOBAJIECHTHAsS CBS3b,
WOHHAs CBsI3b, MOH, KATUOH, aHWOH, PACTBOP, MaccoBas JI0JIs BEIIeCTBA
(TpolieHTHAs! KOHIICHTPAIUs) B paCTBOPE;
® JUTIOCTPUPOBATH B3AMMOCBSA3b OCHOBHBIX XUMUYECKUX MTOHATUIA U

INPHUMCHSATH 3TU IMOHATHUSA ITPHU OIMMCAHHUHN BCHICCTB U NX npeBpameHHﬁ;



WCITOJI30BATh XUMHUYECKYI0 CUMBOJIMKY JIJISi COCTaBICHUS (POPMYIT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OTIPEENISTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTETNICHb OKUCJICHUS 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX,
MIPUHAJIEXKHOCTD BEIECTB K ONPEACIEHHOMY KJIACCY COEAUHEHUH T10
dbopmyram, BUJ XUMUUYECKOU CBSI3U (KOBaJeHTHAs U MIOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpeiBath cMbIci [lepuoanueckoro 3akona /1. 1. Menneneena:
JEMOHCTPUPOBATh IOHUMAaHUE MTEPUOANIECKON 3aBUCHMOCTH CBOMCTB
XUMHYECKHUX 3JIEMEHTOB OT HX IMOJ0KeHUs B [lepuoanueckoii cucreme,
3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, TOCTOSHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHAa ABOTrajipo;

OMUCHIBATh U XapaKTepu3oBaTh Ta0InuHyto hopmy Ilepuoanueckoit
CHUCTEMbl XUMHUUYECKHUX DJIEMEHTOB: Pa3JINuaTh MOHSITHUS «TJIaBHAs
noarpymmna (A-rpynmna)» u «nodounas noarpynna (b-rpynmna)», mansie u
OO0JIbIIIE MEPUOIbI, COOTHOCUTHh 0003HAUEHHUSI, KOTOPbIE UMEIOTCS B
tabnuue «Ilepuoandeckas cucteMa xuMuueckux 3emMmeHToB /1. 1.
MeHieneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUUYECKHUX IJIEMEHTOB (COCTaB U 3apsij siipa, 00IIee YUCIIO MIEKTPOHOB
U pacrpeieieHue X MO0 JEKTPOHHBIM CIIOSIM);

KJIaCCU(DHUIIMPOBATH XUMUYECKUE FIIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKHE PeaKInu (TI0 YUCITY U COCTaBY YUACTBYIOIIUX B PEAKIIMU
BEIIECTB, MO TETIOBOMY (D PeKTy);

XapaKTepHU30BaTh (OMUCHIBATH) OOIINE XMMHUYECKHUE CBOMCTBA BEIIIECTB
Pa3IMYHBIX KJIACCOB, IMOJTBEPIK/ast ONMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOIO
COCTaBa, BO3MO>XHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALLICHUN B

PA3JINYHBIX YCIIOBHAX,



® BBIYUCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl
BEILECTB, MACCOBYIO JOJIF0 XUMUYECKOIO 3IEMEHTA MO (popmyJie
COEIMHEHNS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOW PEAKIUU;

® [IPUMEHATH OCHOBHBIE ONIEPALIMN MBICTUTEIBHON JEATEIbHOCTH — aHAIU3
U CUHTE3, CpaBHEHUE, 0000I1IeHNEe, CHCTEMAaTHU3AIINIO0, KIIacCU(UKAIUIO,
BBISIBJICHUE TPUUMHHO--CJIEICTBEHHBIX CBSI3E€M — 11 U3yYECHUSI CBOWCTB
BEILECTB U XUMUYECKUX PEAKIINI1, €CTECTBEHHO-HAYYHbIE METObI
NO3HaHUs — HAOJI0IEHUE, U3MEPEHUE, MOACITUPOBAHUE, SKCIIEPUMEHT
(peasibHBINA U MBICIICHHBIN );

® CIIEIOBAThH NPABUIIAM IOJIB30BAHUS XUMUYECKOU MOCYA0N U
71a00paTOPHBIM 000PYJOBaHUEM, a TAKXKE IMPaBUIaM OOpaIleHUs C
BEILECTBAMH B COOTBETCTBUU C MHCTPYKIUSAMU IO BBIMOJTHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OIBITOB MO MOJIYYEHUIO U COOUPAHUIO
ra3o00pa3HbIX BELECTB (BOJOPO/Ia U KUCIOPOA), TPUTOTOBICHUIO
pPacTBOPOB C OIMPEACIEHHON MacCCOBOM J0JIEN PAaCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh U MPOBOJUTH XUMHUUYECKUE SKCIIEPUMEHTHI 110
Pacro3HaBaHHUIO PACTBOPOB IIEJIOUYEN U KUCIIOT C IOMOLIbIO HHAMKATOPOB

(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
HaumenoBanue KoJsn4yecTBo yacon
Ne JJIeKTpPOHHBbIE (IU(PPOBHIE)
pas3aesioB U TeM KoHTpoJbHbIE IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE Pecypchl
NMPOrpamMMbl patéoTbI padoThI
Paszgea 1. IlepBoHayajibHbIe XUMHYECKHE OHATHS
XuMusl — BaXKHast
00J1acTh
11 €CTECTBO3HAHUA U 3 5 bu6anoreka I{OK
' HPaKTHIECKON https://m.edso0.ru/7f41837c
JEATEIIbHOCTH
YyeJoBeKa
BemecTtBa u bubmoreka [JOK
1.2 8 1 »

XUMUYECKUE PEaKIIUn
Hroro no pasaeny 11

Pa3zgeua 2. BaxkHeiiue npeacTaBuTe/Id HEOPraHUYECKUX BELECTB

https://m.edsoo.ru/7f41837c

21 Bosnyx. Kucnopon. 9 1 bubmuotexa [JOK
' [TousiTie 00 OKCUIax https://m.edsoo.ru/7f41837c
99 Boaopoa.Ilonstue o 3 1 1 bu6mmoreka IJOK
' KUCJIOTaX U COJSAX https://m.edsoo.ru/7f41837¢
Bopa. PactBopsl.
23 Tlomstue 06 3 1 1 bubmorexa [OK

OCHOBAHUAX

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OCHOBHBIC KJIaCChI

2.4 HEOPraHHYECKHMX 6 bubmorexa [IOK
' P . https://m.edsoo.ru/7f41837¢c
COCINHCHHNU
HWToro 1o pasaery 14

Pa3znen 3. Ilepuoanuecknii 3akon u Ilepuoanyeckas cucrema xumudecknx djemeHToB /. U. MenaeJieena.
Crpoenne aromoB. XumMH4yecKas cBsi3b. OKUCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeAKIMHU

[Tepuoanueckuii
3aKOH U
[lepuoguueckas
3.1 CI/ICI?FCMI; XHUMHYCCKHUX 3 Bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
sanemeHToB 1. U.
Meunneneena.
Ctpoenue atoma
XumMuyeckasi CB3b.

39 OKHCIUTEIIBHO- 6 bubmoreka IIOK
BOCCTAHOBHUTEILHBIE https://m.edsoo.ru/7f41837¢c
peakiuu

Htoro no pazneny 9 bubmiorera LOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO 34%0.5=174

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
No KoJsmm4yecTBo yacos Jara JJIeKTPOHHBIE
uugposbie
n/ Tema ypoka KonTpoJbH IpakTHyeck H3y4YeHH
Bcero oOpa3oBaTeJIbHbIE
1| ble padoThI ue padoThI A
pecypcbl
[Ipenmer xumun. Poib
e
1 ' 1 https://m.edsoo.ru/ff0d21
BellecTBa. [lonsitue o 0c
METOJIaX TO3HAHUS B —
XUMUHU
[IpakTuueckas pabora
Ne 1«1 0
. 62 ﬁiﬁﬂﬁi 1:‘ OTbl Bu6mmorexa LOK
2 ) paTop 1 1 https://m.edsoo.ru/ff0d23
MpUEMBI 0OpaIlIEHUs C dc
71a00paTOPHBIM -
000py10BaHUEM)
HucTele BeniecTna u
.C 0
01:36 C:HGHSIZC(?MZLGEI bubnuorexa LIOK
3 pasA 1 https://m.edsoo.ru/ff0d26

[IpakTruueckas pabora
Ne 2 «Paznenenune
cMeceil (Ha mpumepe

ca



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

O4YMCTKH HOBapeHHOﬁ

COJIN)»
ATOMBI U MOJICKYJIBI.
XUMHUYECKUE bubmmoreka [JOK
4/1 AJIEMCHTBI. 3HAKH https://m.edsoo.ru/ff0d2a
(CUMBOJIBI) XUMUYECKUX 6¢
AJIEMEHTOB
[IpocTble U CIIOXKHBIE bubmmoreka [{OK
5/2 BelecTBa ATOMHO- https://m.edsoo.ru/ff0d2a
MOJICKYJISIPHOE YUCHHE 6C
3aKOH MOCTOSTHCTBA
cocTaBa BEIIIECTB. bu6mmoreka [JOK
6/3 = Xwumwuueckas popmyia. https://m.edsoo.ru/ff0d2e
BaneHntHocTh aTOMOB ae
XUMHUYECKUX IJIEMCHTOB
OtHOcuTEeNbHAs
aToOMHas macca.
OtHOcuTEeNbHAs bub6moreka [JOK
7/4  monekynspHas Macca https://m.edsoo.ru/ff0d32
MaccoBas 10715 3c
XUMUYECKOTO AJIEMEHTa
B COCMHECHUH
KomnuecTBo BeriecTsa. Bubmorera OK
8/5 https://m.edsoo.ru/ff0d52

Mousb. MossipHast macca

30



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

dusznyeckue u
XUMHYECKUE SIBIICHUS.
XuMHUYECKash peakus
[Ipu3Haku u ycinoBus

bubmmoreka [JOK
glg ~ poTeRam . https://m.edsoo.ru/ff0d37
XUMHYECKHUX PeaKIni fa
3aKOH COXpaHEHUS -
MaccChl BEIIECTB.
XUMHYECKHUE
YpaBHEHUS
Brruucnenus
KOJIM4YECTBA, MacChl
BEIIIECTBA T10
YPapHEHIEAM . bu6moteka [IOK
10/7 ~ XHMITCCKIX PEARiiT https://m.edsoo.ru/ff0d57
Knaccudukanus 08
XUMHYCCKHUX PEaKIIHi
(coenuHeHU,
Pa3NOXKEeHHUS,
3aMeINIeHHs], 0OMEHA)
https://m.edsoo.ru/ff0d42
8 «BemecTBa u 90
XUMHYCCKHUE PCAKITUI —
12/1  Bo3myx — cMech ra3os. bu6moteka [JOK



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290

CocrtaB Bo3yxa.
Kucnmopon — snemenT
U MIPOCTOE BEIIECTBO.
O30H

https://m.edsoo.ru/ff0d44
8e

12/1

12//

13/2

14/1

dusznyeckue u
XUMHUYECKHE CBOMCTBA
KHUcopoaa (peakiuu
OKHUCJICHHUS], TOPEHUE).
[Toustue 00 oxkcumax

TomnuBo (HEPTH, yrob
Y ME€TaH). 3arpsi3HEHHE
BO3]1yXa, CIIOCOOBI €ro
MpeaoTBpaIlCHUs
[IpakTuueckas pabora
Ne 3 o reme
«lTonyuenue n
coOupaHue KHCIopoa,
HU3YYEHUE €TO CBOKCTB)

Bonopon — aneMeHT u
MPOCTOE BEUIECTBO.
Haxoxaenue B
npupoae Ousnueckue u
XUMHYECKHE CBOMCTBA
Bozopoxa. [Ipumenenue
BOJOpOJA

bu6moreka IIOK
https://m.edsoo.ru/ff0d46
14

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d4c
4a

bu6morexka IJOK
https://m.edsoo.ru/ff0d4a
e2

bu6morexa IJOK
https://m.edsoo.ru/ff0d4d
do



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[IonsiTHE O KHUCIOTAX U

bu6moreka IIOK
15/2 SO https://m.eds00.ru/f0d50
AJIMUHHUCTpaTUBHAA 42
KOHTpOJIbHAs paboTa _
CnocoObl oJTy4eHus bubmmoreka [{OK
15/2  Bomopoxa B https://m.edsoo.ru/ff0d4d
nabopaTopun do
MonsipHblil 00BEM bubmioreia LIOK
16/3 https://m.edsoo.ru/ff0d54
razoB. 3akOH ABOrajapo 26
Beraucnenns o6béma,
KOJINUeCTBa BEIIeCTBA bu6mmoreka [JOK
16/3 = rasza mo ero M3BECTHOMY https://m.edsoo.ru/ff0d55
KOJINYECTBY BEIIECTBA a0
UM 00BEMY
Beraucnenns o0bEMoB
ra3oB 10 YPABHEHUIO bubmmoreka [JOK
16/3  peakiuu Ha OCHOBE https://m.edsoo.ru/ff0d57
3aKOHa 00BEMHBIX 08
OTHONIICHUM T'a30B
du3nvecKre u
XUMHYECKHE CBOMCTBA bu6moreka IJOK
17/1 = Boast CoctaB https://m.edsoo.ru/ff0d58

ocHoBauui. Iloustue
00 UHIMKATOpax

1a



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a

Bona xak
pacTBOPUTETb.
Hacenuennsie n

bu6moreka IJOK

18/2  HeHacwIIeHHBIE https://m.edsoo.ru/ff0d5b
pacTBOpbl. MaccoBas 40
JI0JIs BEIlleCTBA B
pacTBope
[IpakTruueckas padora
No 5 o reme
«IIpurorosnenue Bubmmorexa LIOK
18/2 paCTBOp(,),B © . https://m.edsoo.ru/ff0d5e
OHpeI[eJI?HHOI/I ] ba
MacCOBOM J1071ei
PacTBOPEHHOTO
BEIIIECTBA»
i";ﬁi"fjjj‘” pabora Bu6mmorexa LOK
19/3 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopon. 42
Bopa» —
OKcHasl: COCTaB, bu6moreka IJOK
20/1  xnaccudukarms, https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa 4e
[Tonyuyenue u bubmnorexka [JOK
20/1 XuMHYeCKHE CBOHCTBA https://m.edsoo.ru/ff0d66

KHCJIOTHBIX, OCHOBHBIX

4e



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

1 aM(pOTEpHBIX
OKCHJIOB

22/2

OcHOBaHUS: COCTAB,
KJaccudpuKaus,
HOMCHKJIaTypa

bubmmoreka [JOK
https://m.edsoo.ru/ff0d67
ca

22/2

23/3

23/3

24/4

25/5

[Tomyuyenue u
XMMHUYECKHE CBOMCTBA
OCHOBaHUM

KucnoTsl: cocTas,
KJ1accuukanus,
HOMEHKJIaTypa

[Tomyuyenue u
XUMHUYECKHNE CBOMCTBA
KHCJIOT

Comnu (cpennue):
HOMEHKJIaTypa,
CHOCOOBI MOJTYYEHUS,
XUMHUYECKHNE CBOMCTBA

[IpakTuueckas pabora
Ne 6. Pemenue
AKCIIEPUMEHTAIIbHBIX
3a71a4 [0 TEME
«OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COCJIMHECHMI

bu6moreka IJOK
https://m.edsoo.ru/ff0d67
ca

bubmoteka IIOK
https://m.edsoo.ru/ffOdfee
2

bubmoteka IIOK
https://m.edsoo.ru/ffOdfee
2

bu6mmoreka [JOK
https://m.edsoo.ru/00ad94
74

bu6morexa IJOK
https://m.edsoo.ru/00ad9b
7c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

['eneTnueckas cBA3b
MEXIy KJIacCaMH

bu6moreka IIOK

25/5 https://m.edsoo.ru/00ad9a
HCOpFaHI/I‘-IeuCKI/IX 50
COCIUHCHMUI
KonTtpoawsnas paboTa
Ne3 o Teme bu6mmoreka IJOK
26/6  "OcHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9e
HEOPraHUYECKUX la
coeuHeHuN"
IlepBbI€ MOMBITKH
IACCH pHKALLH bubmmoreka [JOK
g7y MrMeCHIX https://m.edsoo.ru/00ad9f
aneMeHTOB. [loHsTHE 0 fa
rpynmnax cX0JHbIX T
3JIEMEHTOB
[Tepnoanyeckuii 3aKoH
u [lepuoanyeckas Br6morexa LIOK
pgp  CHCTOMA XHMITICCRIX https://m.edsoo.ru/00ada5
anemeHToB [[. U.
2C
Menneneena [lepuomsl,
TPYIIbI, TOATPYIIIHI
CTtpoeHne aTOMOB.
COIZTaB aTOMHBIX SIJIEP. Bubmorera OK
29/3 https://m.edsoo.ru/00ada3

N3otonsl CTpoeHue
AJIEKTPOHHBIX 000JI0UEK

42



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

aTOMOB 3JICMECHTOB
[Tepunoanueckoii
cuctemsl /1. .
MenneneeBa

DNEKTPOOTPUIIATENBHOC

bubmmoreka [JOK

30/1 Tb aTOMOB XMMHYECKHX https://m.edsoo.ru/00adaa
3JICMEHTOB b8
HMonHas xuMuueckas
cBs13b KoBajeHTHast BuGmorexa LIOK
g1/ TOTVIPHATXIMITHCCKA https://m.edsoo.ru/00adac
cBs3b KoBanenTHas 34
HETOJsIpHas —
XAMUYECKas CBS3b
bu6mmoreka [JOK
32/3  CreneHb OKUCICHHS https://m.edsoo.ru/00adae
28
OKHCIINTENIBHO-
BOCCTaHOBUTEJIBbHBIC
32/4  peakuuun
AJIMUHUCTpPaTUBHAS
KOHTpOJIbHAs paboTa
S bu6mmoreka [JOK
33/5 https://m.edsoo.ru/00adb0
BOCCTAaHOBHTEIIH 76
34/6  KontpoabHas pabota bu6mmoreka IJOK



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

Ne4 no teme «Ctpoenue
aroMa. XuMHUYECKast

https://m.edsoo.ru/00adb4
86

CBSI3b»

OBUIEE KOJIMYECTBO B

YACOB I10 [IPOTPAMME > X717 >

q

9 kiacce

9 KIIACC

Kosun4yecTBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB u (undposbie)
Konrtpoubnsbie | [IpakTuueckue
n/n TeM MPOrpamMMbl Bcero oOpa3oBaTe/IbHbIC
padoThI padoThI
pecypchbl

Paszgeu 1. BemecTBo M XMMHYECKHE peaKIH
L ?(;BTOPZIZHZ H yrﬂyize:ﬂs , . Bub6nuoreka IIOK

: HAaHWUH OCHOBHBIX JIOB

pasi https://m.edso0.ru/7f41a636
Kypca 8 Kiacca

19 OCHOBHBIE 3aKOHOMEPHOCTHU 5 bu6moreka [JOK

' XMMHYECKUX PEaKIHii https://m.edsoo.ru/7f41a636
13 DNEeKTpOoIUTHYECKas 4 1 1 bubmotexa [JOK

' nUccoruanns. XuMUYECKUe https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

peakiiu B pacTBOpax

Htoro mo pazneny 8
Pa3znen 2. HemeTa/sILI M UX cOeIMHEHUS
21 | macon enemon ’ biGmnorera LOK
https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. ["anorenst
OO01ast xapakTepucTHKa
99 XUMHYECKHUX 3JIEMEHTOB 3 bubmoteka IIOK
VIA-rpymmsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCIMHECHUS
OO01ast xapakTepuCcTHKa
53 XUMHYECKHUX 3JIEMEHTOB VA- 3 bu6moreka IJOK
rpymmbl. A30t, hocdop u ux https://m.edsoo.ru/7f41a636
COCIMHECHUS
OO01ast xapakTepucTHKa
54 XUMHYECKHUX 3JIEMEHTOB 4 bu6moreka IJOK
[VA-rpynmel. Yraepon u https://m.edsoo.ru/7f41a636
KPEMHUU U UX COCITMHCHUS
Hroro no pazneny 14
Pazaen 3. MeTasiibl U MX COeTMHEHMSI
3.1 OO011e CBOMCTBA METAJJIOB 2 Bubmorera OK
https://m.edsoo.ru/7f41a636
3.2 Baxneiimme MeTalibl U UX 8 bu6moreka IIOK
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COEIMHEHUS https://m.edsoo0.ru/7f41a636
Htoro mo pazneny 10
Paznen 4. XuMus 4 OKpy:Ka0IIas cpeaa
41 BemecTtsa n maTepuansl B 5 bubmnorexa [JOK
' JKU3HU YeJIOBEKa https://m.edsoo.ru/7f41a636
Htoro no pazneny 2
OBIIEE KOJIMYECTBO HACOB
[10 [TIPOI'PAMME 34*0,5=174
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