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HOACHUTEJBHASA 3AIINCKA

[Iporpamma nmo XMMHUM Ha YPOBHE OCHOBHOI'O 0O0IIEero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHUIl K pe3yibTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeIbHONM MPOrpaMMbl  OCHOBHOIO  OOmIero oOpa3oBaHUs,
npeacraBieHHblx B PI'OC OO0, a Takxke Ha OCHOBE (eAepalibHON
paboueit mporpaMMbl BOCITUTAHUS U C YYETOM KOHIECIIIIUU MPENogaBaHus
y4eOHOTO TIpeaMeTa «XUMHs» B 00pa30BaTENIbHBIX OpraHU3alUiIX
Poccuiickon @enepanuu.

[IporpaMMa 1o XuMUM [Oa€T TPEACTABICHHE O LENAX, OOIIei
cTparerud  OOy4eHHs, BOCHHTAHMS M  Pa3BUTUS  OOyYaronIuxcs
CpencTBaMM  y4yeOHOro TpeIMeTa, yCTaHaBIMBaeT  00s3aTeIbHOE
IPEIMETHOE COJIEp)KaHue, MPEeAyCMaTpUBAET paclpeAesieHUe €ro I
KJlaccaM M CTPYKTypHUPOBAaHHME MO pas3feliaM M TeMaM MpOTpaMMBbI IO
XUMUH, OTIPEIEIACT KOINISCTBCHHBIC M KaYE€CTBCHHBIE XapaKTEPUCTHKU
coJiepKaHus, PEKOMEHIYEMYIO TOCIEOBATEIIbHOCTh U3YUCHUSI XUMHH C
y4€TOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKHU
y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEW  O0O0ydaromuxcs,
OTIpe/IeNIICT BO3MOXKHOCTH TIpeaMeTa Ui pealu3alud TpeOOBaHHWM K
pe3yibTaTaM OCBOCHHMS OCHOBHOM OOpa3oBaTEIbHOM MpPOrpaMMbl Ha
YpOBHE OCHOBHOIO 001Iero oOpa3oBaHHs, a Takxke TpeOoBaHUN K
pe3ynbTaTamM 0Oy4YeHHUS XMMUU Ha YPOBHE IeJIeH M3Y4YeHUsS MpeaMeTa U
OCHOBHBIX BHJIOB Y4EOHO-ITO3HABATECIILHON JAEATEIHFHOCTH 00YUYaIOMIErOCs
10 OCBOCHHIO YIEOHOTO COACPKAHMSL.

3HaHWME  XMMHUHM  CIY>KUT  OCHOBOM 1t (OpPMHUPOBAHUS
MHPOBO33pEHHUs 00yYarolerocs, €ro MpeacTaBIeHU O MaTepUalIbHOM
CAVMHCTBE MHpPA, BAXHYI pPOJb UrPalOT (OPMHUPYEMBIE XHMHEH
MPEJICTaBICHUSI O B3aMMOIIPEBPAIICHUSX HHEPrUM U 00 DSBOJIIOIUHU
BEIIECTB B TMPHUPOJE, O TMyTSIX PpeEHieHus Triao0adbHbIX Mpo0IemM
YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, JHEPreTUUYECKOH,
MUIIEBON U 3KOJOTUYECKON O€30MaCHOCTH, MTPOOJIEM 3/IpaBOOXPAaHEHUS.

N3yueHnne xumunu:

CIIOCOOCTBYET peanu3alii BO3MOXKHOCTEW JUIsI CaMOpPa3BUTHS H
dbopMHUpOBaHUS KYJIbTYpbl JUYHOCTH, €€ oOmed u (GyHKIMOHATIHHOU
IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHE MBIIUICHUS M TBOPYECKUX
CIIOCOOHOCTEH 00Yy4aronnxcs, HABBIKOB UX CAMOCTOATEIbHOW y4eOHOM
JEATENHHOCTH, DKCIICPUMCHTAIBHBIX W HCCIICNOBATCILCKUX YMEHUH,



HEO0OXOJMMBIX KaK B MOBCEIHEBHOW U3HH, TaK U B MPOPECCUOHAIBHON
NEATEIbHOCTH;

3HAKOMUT CO CHEHU(PHUKON HAayuyHOTO MBIIUICHUS, 3aKJIa/JbIBAeT
OCHOBBI [ICJIOCTHOI'O B3IVIJAa HA €IUHCTBO IPUPOABI U YEJIOBEKA,
SBIISIETCS OTBETCTBEHHBIM JTanoM B (OPMHUPOBAHUHM ECTECTBEHHO-
HAyYHOU IPaMOTHOCTH O0yYaIOITNXCS;

CIOCOOCTBYET  (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K
€CTECTBEHHO-HAYyYHbIM 3HAHUAM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOU
BKJIaJ] B 3KOJIOTHYECKOe 00pa3oBaHUE 00yJarOIUXCsl.

JlanHple HampaBlieHHWsT B OOyYEHHHM XUMHH 00eCreYnBarOTCs
cnenupuKo coaepxkaHusi y4eOHOTO TIpeaMeTa, KOTOPBIM SIBISETCA
NeAarornyecky aJlaTHPOBAHHBIM OTPaKeHHUEM 0a30BOM HAYKH XMMUU Ha
OIPENEIIEHHOM dTarle €€ pa3BUTHS.

Kypc xumum Ha ypOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
OpUEHTHUPOBAH Ha OCBOEHUE OOYYAIOIIMMUCS CUCTEMBI NIEPBOHAYAIBHBIX
IIOHATHM XUMHH, OCHOB HEOPraHWMYECKOM XHMHM W HEKOTOPBIX
OTZEJIBHBIX 3HAYMMBIX ITOHATUN OPraHUYECKOU XUMUHU.

CrpykTypa coaepkaHusi IporpaMMbl 10 XUMHUU c(hopMHpoBaHa Ha
OCHOBE CHCTEMHOro moaxoxa K e€ wm3yueHuro. CoaepxaHue
CKJIAJIBIBAETCSI W3 CHCTEMBI IOHATHM O XUMHYECKOM DJJEMEHTE U
BEIIECTBE M CHUCTEMBI MOHATHA O XuMU4Yeckor peakuuu. OOe 3TH
CUCTEMBI CTPYKTYPHO OpPraHW30BaHbI I10 NPUHLMILY I1OCJIEN0BATEIBHOTO
pa3BUTHs 3HAHUM HAa OCHOBE TEOPETUYECKUX IPEICTABICHUN Pa3HOIO
YPOBHS:

—  AQTOMHO-MOJIEKYJISIDHOTO  y4E€HUS Kak  OCHOBBI  BCETO
€CTECTBO3HAHNS,

— Ilepuomnueckoro 3akoHa /JI. M. MenaeneeBa Kak OCHOBHOI'O
3aKOHA XMMHH;

— Y4EHHS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— MPEACTABICHUN 00 3JIEKTPOIUTUYECKON TUCCOLMALMU BEIIECTB B
pacTBopax.

Teoperndeckre 3HaHUA pacCMaTPUBAIOTCSA HA OCHOBE SMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIECHHBIX (PAKTOB, Pa3BHBAIOTCA MOCIEAOBATEILHO
OT OJHOTO YPOBHSA K JAPYyroMmy, BBITIONHSSA (DYHKIMH OOBSACHEHUS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOYKHOCTEU IMPAKTUYECKOIO
IIPUMEHEHUSA U ITOJIyYEHHS U3y4aeMBbIX BELIECTB.

OcBoeHME MPOrpaMMbl MO0 XMMHUU CHOCOOCTBYET (DOPMHUPOBAHUIO
IIPEACTABIICHUS O XUMUYECKOW COCTABIISIIONIECH HAYYHOU KapTUHBI MUpPa B



JIOTUKE €€ CUCTEMHOUN MPUPOABI, [IEHHOCTHOTO OTHOILICHUS K HAYYHOMY
3HAHUIO U METOJIaM MO3HaHMs B Hayke. V3yueHue XuMUU NPOUCXOJIUT C
MPUBJICYCHUEM 3HAHUM M3 paHee HU3YYCHHBIX Y4eOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccb» U «Pu3uka. 7 Kiacey.

[Ipn n3ydeHUn XUMHH TPOUCXOAHUT (HOPMHUPOBAHHUE 3HAHWA OCHOB
XUMUYECKOM HAyKh Kak oOOJacTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPaKTUYECKON JESITENIbHOCTU YeJIOBEKAa U KAaK OJTHOTO M3 KOMIIOHEHTOB
MHUPOBOM  KyJbTYphl. 3ajadya ydeOHOTO TMpeaMeTra COCTOUT B
(hOpMHUPOBAHUM CHUCTEMbl XMMUYECKUX 3HAHUNW — BaKHEHUINX (DAKTOB,
MOHATUM, 3aKOHOB U  TEOPETUYECKUX  MOJOKEHUU, JOCTYMHBIX
0000IlIEHNIT  MHPOBO33PEHYECKOIO  XapakTepa, s3blka HAyKd, B
MpPUOOIIEHUU K HAYYHBIM METOJIaM MMO3HAHMS TPU U3YUYCHHUH BEIIECTB U
XUMHUYECKUX peakiuid, B GOPMHUPOBAHUU U PA3BUTUU IMO3HABATEIHHBIX
YyMEHUH M UX MPUMEHEHUU B Y4eOHO-IIO3HABATEIILHOW M y4eOHO-
MCCIIEIOBATENIbCKON  JIeATEIbHOCTH, OCBOCHHMHM TIPaBHJI 0€30MacHOTro
oOpalleHus C BEIIECTBAMHU B TOBCEHEBHOM KU3HU.

[Ipu u3ydyeHUr XUMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
Ba)KHOE 3HAYEHUE MPUOOPENI TaKHe 111, KaK:

— (hopmupoBaHUE UHTEIUIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEIBHOMY MPUHATHUIO
pelieHui, CHoCOOHOM ananTUpOBaThCA K OBICTPO  MEHSIOIIUMCS
YCJIOBUSIM KU3HU;

— HaINpaBJIEHHOCTh OOY4YEHHUs Ha CHUCTEMaTU4YeCKOe MPUOOIIEeHUE
oOydJaronMxcsi K CaMOCTOATEIbHON ITO3HABATEIIbHOM JI€ATEIbHOCTH,
Hay4YHBIM METOJIaM MO3HaHUsI, (POPMUPYIOMIUM MOTHBALIUIO U PA3BUTHE
CITOCOOHOCTEH K XMMHH;

— oOecriedyeHHe YCJIOBHM, CIOCOOCTBYIOIIMX MPHOOPETEHUIO
OOy4JaroIMMHUCS OMNbITa PAa3HOOOPA3HOW MAEATEIBHOCTH, MO3HAHUS U
CaMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KJIFOYEBBIX  KOMIIETEHIIMI),
MMCIOIIMX  YHHUBEPCAJIbHOE  3HAYECHHE [JI1  PA3JIUYHBIX  BHJIOB
NEATEIbHOCTH;

— (¢opmupoBaHue o00meld (YHKIHMOHATBHON HM  €CTECTBEHHO-
Hay4YHOU TI'pPaMOTHOCTH, B TOM YHCJI€ YMEHUU OOBSCHITH U OLICHUBATH
SIBJICHUSI OKPY’KAIOIIErO0 MUpPa, UCIOIb3ys 3HAHUSI U OIbIT, MOJYYCHHBIC
Ipyu M3YyYECHUU XUMHUHU, TMPUMEHATh HX MPU PEIIeHHH MpoljeM B
MTOBCETHEBHOM KU3HU U TPYAOBOM JAEATEIbHOCTH;

— (opMupoBaHuE y 00YYaIOIIUXCS TYMAaHUCTUYECKUX OTHOIIEHUH,
MOHUMAHUSA  IICHHOCTH  XUMHUYCCKHX 3HAHWUW 11 BBIPAOOTKH



AKOJIOTHYECKH I1EJIECOO0Pa3HOTO TIOBEACHHWS B OBITY W TPYIOBOM
NEATEeNIbHOCTH B LIEJIAX COXPAHEHUS CBOErO 3J0POBbSI U OKpYKalolleu
MIPUPOHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K
CAaMOKOHTPOJIIO M  CaMOBOCIHMTAaHUIO  HAa  OCHOBE  YCBOCHWUS
0OLIEYeIOBEYECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npo(dus ¥ HAIIPaBICHHOCTH JTaTbHEHUIIIEro 00ydeHusl.

OO61iee 4KCiIO YacoB, OTBEEHHBIX I U3YYCHUS] XUMUU Ha YPOBHE
OCHOBHOTO 00I1IeTO 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68
yacoB (2 yaca B HeJIel0), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).

COIAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiib XMUMHM B KW3HU 4YelNOBEKa. XHUMHUSA B
cucreMe Hayk. Tema u BemectBa. (DU3WYECKHE CBOWCTBA BELIECTB.
ArperatHoe cocTosiHue BellecTB. [loHATHE 0 MeTO/1ax TO3HAHUS B XUMHUH.
UYucTtele BemiecTBa 1 cMecr. CiocoObl pa3ieieHus cMecei.

ATOMBI M  MOJIEKYJIbl. XUMHYECKUE 3IeMEHThl. (CHMBOJIBI
XUMUYECKUX dJIeMeHTOB. IIpocThie W cClOXKHBIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHE.

Xumudeckass  ¢opmyna. BaleHTHOCTH aTOMOB  XUMHYECKHX
AJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BemecTB. OTHOCUTEIbHAS
aToMHasg Macca. OTHOCUTENbHAsE MOJIEKYJsIpHas Macca. MaccoBasi 107
XUMUYECKOTO AJIEMEHTA B COCIUHCHUU.

KomnuectBo BemecrBa. Monb. MossgpHass Macca. B3auMocBsizb
KOJINYECTBa, MACChl U YMCIIa CTPYKTYPHBIX €IUHUII BellecTBa. Pacy&rs
o popMyJiaM XUMHUYECKUX COCTUHEHUI.

Pu3NUeCKUe U XUMUYECKHUE SIBICHUS. XUMUYECKAsT peakius u eé
MPU3HAKKU. 3aKOH COXPaHEHUsI MAacChl BEUIECTB. XUMUYECKUE YPABHEHUS.
Knaccudukanus XuMHUeCKMX peakiuil (COCIUHCHHsI, Pa3JI0KEHU,
3aMeleHus, 0OMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHUMHYECKOM TIOCYJ0Oi, TMpaBuiaMu pabOThl B
naboparopun U mpuéMamMu 0OpaIIeHus ¢ 1a00paTOPHBIM 000PYI0BAaHUEM,
W3Y4YCHUE U ONMHUCAaHUE (PU3MUECCKUX CBOMCTB OOpPA3IOB HEOPTaHWUYECKHUX
BEILIECTB, HaOMIO/eHne (Qu3nuecKkux (IUIaBJIEHWE BOCKA, TasHUE JIbJa,



pacThpaHue caxapa B CTYNKe, KHUINEHUE M KOHACHCALUs BOJbBI) H
XUMUYECKUX (TOpEHUE CBEYM, MPOKAIMBAHUE MEIHOM MPOBOJIOKH,
B3aUMOJICHCTBUE MeJia C KUCJIOTOM) SBJIICHUM, HAOMIOICHUE U ONUCaHUE
MPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3ioxeHue caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIOTHI C XJOPHIOM Oapus, pa3IoXKeHUE
ruapokcuga Menu (II) nmpu HarpeBaHuwM, B3aMMOJEHCTBUE JKelie3a C
pactBopoMm cosii meau (II), uzydyeHue crnocoOOB pas3feneHus: CMeceil: ¢
MOMOIIIbI0 MarHuTa, (QUIbTpOBAaHWE, BbBIMAPUBAHMUE, JIUCTHIUISAIUA,
xpomartorpadus, MpoBeJACHUE OUNCTKHU MTOBAPEHHON COJIM, HAOII0JICHUE U
OMMUCAHUE PE3YJIbTATOB MPOBEJCHHUS ONbITA, WUTIOCTPUPYIOLIETO 3aKOH
COXpaHEHUs MacCChl, CO3/IaHUE MOJENIE MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Baxuenue npeacTraBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucinopon — smeMeHT u
nmpoctoe BemiecTBo. Haxoxenue Kucioposia B mpupoje, pusnueckue u
XxumMuyeckue cBoiictBa (peakuuu ropenus). Oxcuapl. IIpumeHeHue
kucnopona. CrocoObl TOMydeHHUs KUCIOpoJa B JIabopaToOpuu H
npomeiluieHHOCTH.  KpyroBopor kucnopoga B mnpupoge. O30H —
aJUTOTpOITHAs MOAUPUKAIIIS KUCTOPOa.

TeroBoit 3ddexT XUMUYECKON peakluud, TEePMOXUMUUYECKUE
YpaBHEHMS, DK30- U DSHIOTEPMHUYECKHE peakiuu. ToIuMBO: yrojb H
MeTaH. 3arpsi3HEHHE BO3/yXa, YCHWICHHE MapHUKOBOro »ddekra,
pa3pylIeHHE 030HOBOT'O CJIOS.

Bonopon — anemeHT u npoctoe BeecTBo. HaxoxaeHue Boopo/ia B
npupoje, GU3nYecKrue U XUMMUUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nonydenus. Kncmorel u comnu.

MonsipHbIil 00bEM ra3oB. Pacu€Thl Mo XUMHYECKUM YPaBHEHUSIM.

dusnueckne cBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpEL
HaceplllieHHbIe U HEHACHIIIEHHBIE PacTBOPhL. PacTBOPUMOCTH BEIIECTB B
Boze. MaccoBasi nOJiA BEHIECTBA B PacTBOpe. XHMMHUYECKHE CBOMCTBA
BoJbl. OcHOBaHudA. Poib pacTBOpOB B MPUPOJIE U B JKU3HU YEJIOBEKA.
Kpyrosopot Boabl B ipupojie. 3arpsi3BHEHUE MPUPOAHBIX BoJ. OXpaHa u
OYKCTKA MPUPOJIHBIX BOJ.

Knaccudukanus  HEOPraHMYECKUX  COCTMHCHHM. Okcuppl.
Knaccudukanus okcuaoB: coiieoOpasyrommue (OCHOBHBIC, KHUCIOTHBIC,
amporepHbie) U  HecojeoOpasyromue. HomeHknaTypa  OKCHUIOB.
Pu3nvecKre U XMMHUYECKHUE CBOMCTBA OKCHIOB. [loiydeHne okCuioB.



OcHoBaHus. Knaccudukanus OCHOBAHUU: ETOYHN 51
HEpacTBOpUMbIe OCHOBaHUA. HomeHknatypa ocHoBanui. dusnueckue u
XMMHUYECKHE CBOMCTBA OCHOBaHUM. [loiyueHrne OCHOBaHUM.

Kucnorel. Krnaccudukarmuss kucnor. HomeHkmarypa KHCIOT.
OU3NYECKUE U XUMUYECKHUE CBOMCTBA KUCIIOT. Psi;i aKTHBHOCTH METAJIOB
H. H. bekerosa. [lonydyeHue Kucior.

Comn. Homenknarypa coneid. PU3ndecKue 1 XMMHYECKHE CBOMCTBA
conei. [Tomyuenue comei.

I'eneTnueckass  cBsI3b  MEXKAYy  KJlacCaMH  HEOPTraHHYECKUX
COEIMHECHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIIPEJICIICHUE COAECPKAHUSI KHUCIOpPOJa B BO3IYyXE,
MoJIy4eHue, cOOMpaHue, paclio3HaBaHUE U U3YUEHUE CBOMCTB KUCIIOPO/Ia,
HaOMIOZICHUE B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJOM U YCJIOBHS
BO3HUKHOBEHHUSI M TMPEKpAIICHUs TOpeHus (Moxapa), 03HAKOMJICHUE C
oOpasiamMu OKCHIOB M OMHCAHUE WX CBOMCTB, MOJIyYCHHE, COOMpaHUE,
pacro3HaBaHWE€ M HU3y4YEHHE  CBOWCTB  BojJopoaa  (TOpeHue),
B3aumojeiicteue Bojgopona ¢ okcugom wmeau  (II)  (BosmokHO
WCIIOJIb30BAHUE BHJICOMATEPUAIOB), HAOMIOJCHUE O0Opa3lloB BEIIECTB
KOJMYECTBOM | MOJb, HCCIENOBAHHE OCOOEHHOCTEM pacTBOPEHUS
BEIIECTB C Pa3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C
ONPENECIEHHOM  MacCoBOM  JOJIEM  pacTBOPEHHOTO BEIIECTBA,
B3aUMOJICMCTBUE BOJIBI C METAJJIaMU (HaTpUEeM U KaybIeM) (BO3MOYKHO
HCTOJIb30BaHUE BHUJICOMATEPHUAIIOB), HCCIIETOBAaHHE o0pasIos
HEOPTaHWYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIOICHIE N3MCHEHUS
OKpacKu HMHIUKATOPOB B pACTBOPAX KHUCJIOT M IIEIOYEH, H3y4YEHUE
B3aumozeicTeusi okcuga menu (II) ¢ pacTBopom cepHON KHCIOTHI,
KUCJIOT C  METajulaMH, peaklud  HEUTpaau3alu, MOJIy4YECHUE
HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHUE OJHOTO METaula JAPYTUM H3
pacTBOopa COJM, pEIICHHE SKCIEPUMEHTANbHBIX 3aJad4 [0 TEMeE
«BaxHeilue KIacchl HEOPraHMYECKUX COETUHEHUI.

IHepuoanueckuii 3axoH u Ilepuoanyeckas cucreMa XUMHYECKUX
jaemenToB /. U. Menaeaeea. CrpoeHue aroMoB. XHMHYeCKasi
cBsI3b. OKHCJIUTEIbHO-BOCCTAHOBHUTE/IbHbIEC PEAKIIMHU

[lepBble TOMBITKH KJIaCCU(PUKAIMK XUMHYECKHX DJIEMEHTOB.
[lonsitTue 0  Tpynmax  CXOJIHBIX  DJIEMEHTOB  (IIECJNIOYHBIE U
IEJIOYHO3EMEbHBIE METAJUIbI, TAJIOT€HbI, HHEPTHBIEC Ta3bl). DIIEMEHTHI,
KOTOpBIE 00pa3yoT aM(pOTepHBbIC OKCHIBI M THIPOKCHIBI.



Ileppnonmueckuin 3akoH. llepmogmueckas cucremMa XUMHYECKUX
anemeHToB . 1. MenaeneeBa. KopoTkonepuoaHas v JJIMHHONIEPUOIHAS
dbopmbr  [leproguueckoil CcHUCTEMBbl XUMHYECKUX 23yemeHToB JI. U.
MenpneneeBa. Ilepuonsl u rpynnbl. PU3NUECKUN CMBICI HOPSIAKOBOTO
HOMEpa, HOMEPOB NIEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M30TOmbl. DNEKTPOHBI.
CtpocHHME DIEKTPOHHBIX O000JOYEK aTOMOB TEPBBIX 20 XUMHUYECKUX
anemeHToB  Ilepmogmueckonr  cucrembr JI. WM.  Menneneesa.
XapakTepuCTUKa XUMHYECKOIO JJIEMEHTAa II0 €ro IMOJIOKEHUIO B
IIepnommueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUA paguyca aTOMOB XHMHUYECKUX
3JIEMEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TpyIIlaM U
[IEpUOIaM.

3nauenue llepumoamueckoro 3akoHa u Ilepuoguyeckoil CHCTEMBI
XMMHUYECKUX OJJIEMEHTOB JJIsl pa3BUTUA Hayku u npaktuku. . H.
MenpeneeB — y4€HbIN U TPAKIAHUH.

Xumuueckas cBsizb. KoBaneHTHas (MOJIspHAs U HEMOJIIPHAs) CBS3b.
DIIEKTPOOTPULIATENLHOCTh XUMHUECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenb okucneHus. OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.
IIponeccel  OkucieHHMsT M BOCCTaHOBIICHHMS.  OKHCIHMTENM |
BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpasloB  BEHIECTB METAVIOB U HEMETALJIOB,
B3aMMO/JICHCTBUE TUIPOKCHIA IMHKA C PACTBOPaMHU KHCIIOT M IIEIOYEH,
MPOBEJICHUE OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPBI OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX  peakiuil  (FOpeHHue, PpPEeaKIuu  Pa3IoKEHUs,
COCTMHEHUS).

Mesxcnpeomemmnuwie ceasu

Peanuzanusa MexnpenMETHBIX CBS3€H NMPU U3YUYEHUUW XHMHUUA B 8§
KJIaCCE OCYIIECTBIISIETCS Yepe3 MUCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-
HAay4YHbIX MOHSTUW, TaK W TOHSTUH, SBISIIOIIUXCA CUCTEMHBIMH IS
OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHATHS: HAYIHBIA (PakT, THIIOTE3a,
TEOpUs, 3aKOH, AaHaliu3, CHUHTE3, Kiaccuukamus, MNEePUOIUIHOCTD,
HaOMIOZIeHUE, OKCIEPUMEHT, MOJICTUPOBAHUE, HW3MEPEHHUE, MOJIEb,
SIBJICHUE.

dusuka: MaTepusi, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIU],
M30TOIIBI, PAAMOAKTUBHOCTD, MOJIEKYJIA, JIEKTPUUECKHAN 3apsil, BEIIECTBO,



Teno, O0O0BEM, arperaTHoe COCTOSHHME BEIIeCTBa, ra3, (U3NYECKUE
BEJIMYUHBIL, EUHULBI U3MEPEHUS, KOCMOC, IIJIAaHETHI, 3BE3/1bI, COJHLIE.
buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, rugpochepa, MUHEPAIIbI, TOPHBIE TOPOBI,
MOJIE3HBIE UCKOMAEMbIE, TOTIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHMYeECKasi peaKkIHsA

Ilepnonnueckuii 3akoH. Ilepumonnueckas cuUcTEMa XUMHUYECKUX
sanementoB /[. . MenneneeBa. CTpo€HHE aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XMMHMYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHOJIOB,
KaJlisd, KalblUsl U HMX COEAUHEHUH B COOTBETCTBHHM C IOJIOKECHUEM
a51eMeHTOB B lleproauueckoil cucTeMe U CTPOEHUEM X aTOMOB.

Crpoenue  BemiecTBa:  BHJBI  XHUMHYECKOW  CBSI3W.  THIBI
KPUCTAJUIMYECKUX PEUIETOK, 3aBUCHMOCTb CBOMCTB BEIlECTBA OT THIIA
KPHUCTAJUINYECKON PEIIETKU U BUJIa XUMHYECKOM CBS3U.

Knaccudpukanms W HOMEHKJIATypa HEOPraHMYECKHUX BEIECTB.
XVMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3IM4YHBbIM Kjaccam
HEOPraHWYECKUX COCIUHEHUM, TIEHETUYECKas CBSA3b HEOPraHWYECKHX
BEILECTB.

Krnaccudukanysa XUMAYECKUX PEAKIMI MO Pa3IMYHBIM IPU3HAKAM
(MO 4MCIly ¥ COCTaBY YYacTBYIOLIMX B PEAKIMHU BEIIECTB, [0 TEIIIOBOMY
3¢ deKTy, 0 U3MEHEHHUIO CTETIEHEH OKHUCIECHUS XUMUYECKUX 3JIEMEHTOB,
10 00paTUMOCTH, IO YUACTHUIO KaTalu3aTopa). JK30- U 3HI0TEPMUUECKHUE
pEeaKlMH, TEPMOXUMUYECKHE YPABHEHU.

[lonsiThe o0 ckopocTH xXuMHUYeckond peakuuu. [loHsTHe 00
oOpaTUMbIX U HEOOpPAaTUMBIX XUMHUYECKUX peakuusx. llondarue o
TOMOI'€HHBIX M reTeporeHHbIx peakuusax. Ilonstue o karanuze. [lonstue
0 XUMHYECKOM paBHOBecuU. DakTopbl, BIUSIOIIKE HA CKOPOCTh
XUMUYECKON peaKUu U MOJ0KEHHE XUMUYECKOTO PABHOBECH.

OKMCIINTEIFHO-BOCCTAHOBUTEILHBIC pCaKknuun, BHGKTpOHHBIﬁ
0ajJaHC  OKMCJIUTEILHO-BOCCTAaHOBUTEIILHOM PCaKINU. CocraBneHue
ypaBHGHI/Iﬁ OKHUCJIUTCIBHO-BOCCTAHOBUTCIIBHBIX pCaKHI/If/'I C

MCIIOJIb30BAaHUEM METO/1a AJIEKTPOHHOI0 OajaHca.

Teopus DNEKTPOIUTHYECKOW JUCCOLMALMMU. JNEKTPOJIUTHI U
HE3JIEKTpOoauThl. KaTroHbl, aHMOHBI. ME€XaHW3M JIUCCOLIMAIMU BEIIECTB C
pa3IMUYHBIMA BUJAMU XUMHUYECKON CBA3U. CTeneHb JUCCOLUALNU.
CusibHbIE U clIa0ble SJIEKTPOJIUTHI.



Peakinu nonHoro oomMeHa. Y coBHs IPOTEKAaHUS PEAKIINl HOHHOTO
oOMeHa, TMOJHbIE U COKpalIEHHbIE HMOHHBIE YPaBHEHUS PpEaKIUM.
CBoiicTBa KHCJIOT, OCHOBAaHMW U COJE€H B CBETE MpEJCTaBICHUN 00
ANEKTPOIUTUYECKON JHccounanuu. KaduecTBEeHHbIE peakUMd Ha HOHBI.
[TonsiTHE O TUIPONU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C  MOJCISIMU  KPUCTAUIMYECKUX  PEIIETOK
HEOPraHWYECKUX BEIIECTB — METAIJIOB M HEMETAIUIOB (TpaduTta u anmasa),
CJIOKHBIX BEIIECTB (XJOpUJa HATpUs), HCCIECIOBAHUE 3aBUCUMOCTH
CKOPOCTH XMMHUYECKOW PEaKIMH OT BO3JEHCTBHSI Pa3IMYHBIX (haKTOPOB,
HCCIIEIOBAHUE AJICKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IMpolecca
JUCCOLIMAIIMN KHUCJIOT, IejIoYed W coyied (BO3MOXKHO HCIOJIb30BaHUE
BUJICO MATEPUAJIOB), MPOBEJCHUE OMBITOB, WLTIOCTPUPYIOIINX MPU3HAKU
MpOTEKaHUs peakiuid HOHHOro oOMeHa (oOpa3oBaHHME OCajIKa,
BBIJICJICHWE Ta3a, OOpa30BaHME BOJbI), OIbBITOB, WLIIOCTPUPYIOIINX
MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakiui  (TopeHue,
peakiMM Pa3ioKEeHUsI, COCAMHEHUS), PaclO3HABAHHE HEOPraHUYECKHUX
BEIIECTB C TMOMOIIBID KAaYECTBEHHBIX pPEAKIHMil Ha HOHbBI, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTanibl 1 MX coelMHEHUS

OOmrast xapakTepucThKa rajgoreHoB. (OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue U (QPu3nuecKue
CBOWCTBAa MPOCTBHIX BEIIECTB — TaJOr€HOB. XMMHYECKHE CBOMCTBA Ha
npuMepe xJjiopa (B3aUMOJICUCTBHE C METAJUIaMHM, HEMETaJUIaMH,
mieoyamu). XsopoBojaopoa. CoJisHas KUCIOTa, XUMUYECKUE CBOMCTBA,
MoJy4yeHHue, MpuMeHeHue. JledcTBUe XJopa HW  XJOPOBOJIOPOJa Ha
OpraHu3M 4esnoBeka. BaxkHeline XJI0pHIbl U UX HAXOXKJICHUE B IPUPO/IE.

Obmass xapakrepuctuka 3aeMeHTOB VIA-rpynmbel. OcoOeHHOCTH
CTPOCHHUSI aTOMOB, XapaKTepHbIC CTeNneHu okuciaeHus. CTpoeHue u
¢u3MYecKue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa U CEPBHI.
AmoTpornHble MOAU(PUKAIIMN KUCTOPOa U CEPbl. XMMHUUYECKHE CBOMCTBA
cepbl. CepoBOJIOpO/, CTpoeHue, (Pu3nyecKkue M XUMUYECKHUE CBOMCTBA.
OKcubl cepbl Kak MPeICTaBUTENN KUCIOTHRIX OKCUA0B. CepHas KUCIIOTa,
($U3UYEeCKUEe U XUMUYECKHAE CBOMCTBA (OOITME KaK MPEeJACTaBUTEIS Kiacca
KHUCIIOT U crienuduueckue). XUMHUECKUE PEaKIUu, JIekKalIue B OCHOBE
MPOMBIIIUICHHOTO CIOC00a TMOJIy4YeHUs CepHOM KucioThl. [IpumeHeHue
cepHOil KUCHOTBHL. CONM CEpHOM KHUCIOThI, KaYEeCTBEHHAs pEaKlHs Ha
cyibdar-uoH. Haxoxnenwe cepbl U €€ COCIUHEHHI B TIPUPOJIE.



XHAMHUYECKOE 3arpsA3HCHUE OKPYKAIOIMIEH Cpelbl COSAMHEHUSMU CEPhI
(KUCIIOTHBIE JOXKAM, 3arps3HEHUE BO3JyXa U BOJAOEMOB), CIIOCOOBI €ro
MpeI0TBpAIICHUS.

OO6miast xapakrepuctuka 3jaeMeHTOB VA-rpynmbl. OcoOeHHOCTH
CTPOCHHS  aTOMOB, XapaKTepHbIC CTEMEHHW  OKHUCICHHs.  A3OT,
pacmpocTpaHeHHe B MpHUpoAe, (U3MUECKHEe U XUMHUYECKHE CBOWCTBA.
KpyroBopot a3zota B mpupoae. AMMHaK, ero (u3nIecKue U XUMUIECKHE
CBOMCTBA, MojyuyeHue u npuMenenue. Conu aMMOHUsA, UX (HU3UUYECKUE U
XUMUYECKHE CBOWCTBa, MpUMeHeHHe. KauecTBeHHasl peakius Ha HOHbI
aMMOHUS. A30THasl KHCIIOTa, €€ MmonydeHne, GU3NIeCKue U XUMHUICCKHEC
cBoKcTBa (00IIME KaK MPEJCTABUTEINS Kilacca KUCIOT U crenuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHUSI B KQ4€CTBE MUHEPAIbHBIX
ynoopenuil.  XUMHUECKOE  3arps3HEHUE  OKpYyXaloled  cpenbl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIE JOXKIH, 3arps3HEHNE BO3/1yXa, MOYBBI
u BomoémoB). docdop, ammoTponHble MoaMdHUKAUU (docdopa,
du3udeckue u xumuaeckue csorictsa. Okcua docdopa (V) u dhochopras
KHCIIOTa, (U3MYECKHE U  XUMHYECKHE CBOWCTBA,  IOJy4YEHUE.
Ucnonb3oBanue hochaTtoB B kKauecTBE MUHEPATIBHBIX YI00OPEHUH.

O6miass xapakrepuctuka 31eMeHTOB [VA-rpynmel. OcoGeHHOCTH
CTPOCHHSI aTOMOB, XapakKTepHbIE CTETEHH OKHUCICHUA. YTIEPOs,
AJUTOTPOITHBIC MOAN(PUKAIINH, PACTIPOCTPAHCHHUE B MIPUPOIEC, PU3HICCKHEC
Y XMMUYECKHe CBOMCTBA. AncopOuus. KpyroBopot yriepojia B mpupo/e.
Oxkcunpl yriepona, ux (GpU3MYECKUe M XUMUYECKHUE CBOMCTBA, JICUCTBUE
Ha JKMBBIC OPTaHU3MBI, IONYYECHHE W TPUMEHECHHE. ODKOJIOTHYCCKUE
poOJIeMBblI, CBsI3aHHBIC ¢ OKcHuaoM yrieposa (IV), rumoresa rimodamsHOTO
MOTEIUICHUsI KJnuMaTa, MapHUKOBBIM A(dext. YrompHas Kuciora u eé
colld, uX (QU3NUECKHE U XUMHUYECKHE CBOMCTBA, IIOJy4YCHHE U
MIpUMEHEHHE. KadectBennass  peakius Ha  KapOOHAT-WOHBI.
Hcrnonp3oBanne KapOOHATOB B OBITY, MEIWIIMHE, MPOMBINUICHHOCTH U
CEJIbCKOM XO35IMCTBE.

[lepBoHavasibHbIE TOHATHS 00 OPraHMYECKUX BEIIECTBaX KakK O
COCIMHEHMSIX yriiepoaa (MeTaH, 95TaH, OSTUJICH, AaleTUJIeH, 3TaHOI,
TJIAIIEPYH, YKCYCHas KucaoTa). [IpupomHple HCTOYHUKN YTIIEBOJIOPOIOB
(yrosb, mpupOAHBINA Ta3, HEPTH), MPOAYKTH UX TepepadboTku (OCH3WH),
WX POJib B OBITY U NpoMbIlIeHHOCTU. [ToHATHE 0 OMOIOTHYECKH BaXKHBIX
BEILIECTBAX: KUPAX, O€NKaxX, YIJIeBOJAaX — U UX POJIM B KU3HU UYEJIOBEKA.
MarepuaibHOE €JMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHHM.



KpemHuii, ero ¢puznueckre 1 XUMHYECKHE CBOMCTBA, MOJyYECHHUE U
npumeHeHnue. CoeauHeHus: KpeMHus B npupoje. O0mme npeacTaBieHus
00 oxcune kpemuus (IV) u kpemuueBoit kucinore. CHIIMKATBI, UX
UCIIOJIb30BaHWE B OBITYy, B  TPOMBILUICHHOCTH.  Baknelme
CTPOUTEIbHBIE MaTepUalbl: KEpaMHKa, CTEKJIO, LEMEHT, O€TOoH,
xene300eToH. [Ipobmembl 6€30MacHOTO HCTIONB30BAaHUS CTPOUTEIHHBIX
MaTepHUaJIoB B IOBCETHEBHOW KU3HH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OOpa3[0B HEOPraHMYECKUX BEILIECTB, CBOMCTB COJISTHOM
KHCJIOTBI, TPOBEJEHUE KAUYECTBEHHBIX pPEAKIHMN Ha XJIOPUA-UOHBI U
HaONIOZEHUE TPHU3HAKOB HMX IMPOTEKAHUsS, OMbBITHI, OTpaKaroUue
¢u3nuecKkne M XUMHUYECKHE CBOMCTBA TajJOr€HOB M HUX COEAMHEHUN
(BO3MOXKHO  HMCHOJb30BAaHUE BHJIEOMATEPUAIOB), O3HAKOMIICHHE C
oOpa3uamu XJI0pHUa0B (TaJOreHHUI0B), 03HAKOMJIEHHE C 00pa3lamMu Cephbl
n e€ CcOoeNMHEHUsSMHU (BO3MOKHO HCMOJb30BAHUE BHICOMATEPHUAIIOB),
HaOJO/IeHWe  mpolecca  OOyriMBaHUS — caxapa 1oA  JIEMCTBUEM
KOHLICHTPUPOBAHHOW CEPHOW KHCIIOTBI, U3yYEHUE XUMUYECKUX CBOMCTB
pa30aBIeHHON CEpHON KUCIIOThI, IPOBEACHNE KaUeCTBEHHOW peaKIK Ha
cyib(daT-uoH U HaONIoIeHHe pU3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHUE C
buznuecKkuMu cBOMCTBaMH a30Ta, pochopa u ux coennHEeHUH (BO3MOKHO
HCIIOJIb30BaHNE BHICOMATEPUANIOB), 00pa3iiaMu a30THBIX U (HOCPOPHBIX
ynoOpeHuil, moJyueHue, coOMpaHUE, paclO3HABAHME U U3YUYCHHE
CBOMCTB aMMMAKa, IPOBEICHUE KAYECTBEHHBIX PEAKIIM HA MOH aMMOHHSI
1 ¢ochaT-uoH U U3yYEHUE NMPU3HAKOB UX MPOTEKAHMSI, B3aUMOICHCTBUE
KOHLICHTPUPOBAHHOW  @30THOM  KHCIOTBI C  MeIbl0  (BO3MOYKHO
HCIIOJIb30BAaHUE BUJICOMATEPHUAIIOB), U3y4eHue MozeIIen
KPUCTAJUTMYECKHUX PEIIETOK anMasa, rpadura, QpysuiepeHa, 03HaKOMJICHHUE
C TpPOLECCOM aACOpPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yraéM W yCTPOMCTBOM TMPOTHMBOrasza, TMOJy4YeHHe, coOupaHue,
pacno3HaBaHWE M H3YYEHUE CBOMCTB YIJEKHCIOIO TIa3a, IPOBEICHUE
KaueCTBEHHBIX pPEAKIMI Ha KapOOHAaT M CWIMKAT-UOHBl U H3y4YCHHE
IIPU3HAKOB MX INPOTEKAHUs, O3HAKOMIICHHE C MPOAYKLHUEH CUIMKATHON
MPOMBIIUIEHHOCTH, PEIICHHE SKCHEPUMEHTAIBHBIX 3aJady [0 TeMe
«BaxxHeunIre HeMeTaulbl U KX COCTUHECHUS».

MeTa/lIbl M X COCAUHEHUS

OOmiasi XxapakTepUCTUKa XMMHYECKHX 3JEMEHTOB — METaJUIOB Ha
OCHOBAHMM HX MHOJOXEeHHS B lleproaudeckoil CUCTEME XUMHUYECKUX
anemeHToB /1. 1. MenaeneeBa u ctpoeHust atomoB. CTPOCHUE METAIIIOB.



Merannuyeckass CBSI3b M METAUIMYECKAS] KPUCTAIUIMYECKAsl PEIIETKA.
DJIEKTPOXMMHMYECKANA PsIi  HANPSHKEHUM MeTaoB. Pusnmyeckue u
XUMHUYECKHE CBOMCTBA MeTautoB. OOIIHMe CIIOCOOBI MOTYyYeHUS METAIIOB.
[TonaTre 0 KOppO3MHM METAIJIOB, OCHOBHBIC CITIOCOOBI 3alIUTHI UX OT
koppo3uu. CmnaBbl (CTajib, YyryH, IIOPATIOMHHHNA, OpOH3a) M UX
MIPUMEHEHUE B OBITY U MPOMBIITUICHHOCTH.

[[lenounsle MeTambpl: mONOXKeHHEe B I[lepuoanueckoi cucreme
xumuueckux snemeHTtoB J[. M. MenpgeneeBa, CTpo€HHME HX aTOMOB,
HaxoXXjJeHue B mpupojae. Pu3Myeckue W XUMHYECKHE CBOWCTBA (Ha
npuMepe Hatpus U Kanus). OKCUIIBI M TUJIPOKCHUIIBI HATPUS U KaJlusl.
[IprmeHeHne METOYHbIX METAJUIOB U UX COCUHEHUM.

[IlenoyHO3eMENbHBIE METAJJIBI MarHui W KaJIbIIUWA: TMOJOXKEHUE B
[lepuomnueckon cucreme xumudeckux 3neMeHToB JI. M. Menneneena,
CTPOCHUE HX AaTOMOB, HaxOXJcHUE B Ipupojac. DPuU3nYECKUe U
XAMUYECKHE CBOMCTBA MAarHus W Kalblus. BakHeWinue CcoeauHEHUs
Kablusl (OKCHI, THAPOKCHUI, coiin). JKECTKOCTh BOABI U CIIOCOOBI €€
yCTpaHCHUS.

AJIOMUHUIA: TIoJ1I0)keHUE B Ileproandeckoil cucteMe XMMHUYECKUX
anemeHTOB /. 1. MenaeneeBa, CTpoCHUE aTOMa, HAXO0XK/JICHUE B IPUPOJIE.
duznyeckue W XUMUYECKHE CBOICTBa amtoMuHusA. AMQoTepHbie
CBOWCTBA OKCHJIA ¥ THAPOKCHU]IA ATTFOMUHUS.

Kenezo: mnonoxenune B Ilepuoanyueckol CHUCTEME XHMHUYECKHX
anemeHTOB [l. 1. MenaeneeBa, CTpo€HUE aTOMa, HAXO0XK/JICHUE B IPUPOJIE.
OU3NYECKHE U XUMHUYECKUE CBOMCTBA k)ele3a. OKCUIbI, THAPOKCUIBI U
conu xene3a (I1) u sxenesa (III), ux coctas, CBOKWCTBA U MOJIyYEHUE.

Xumuueckuit IKCnepumenm:

03HAaKOMJICHHE ¢ 00pa3liaMi METaJJIOB M CILJIABOB, NX (PU3HMUECKUMHU
CBOMCTBaMHU, H3yUYCHHE PE3YJHTATOB KOPPO3UM METAJIOB (BO3MOKHO
HCIIOJB30BaHUE BUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJICUCTBUSA
OKCHJIa KaJbIldd M HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCJICAOBAaHHWE CBOMCTB XECTKOM BOJIBI, IpoIiecca
TOpeHHs  JKejle3a B KHUCIOpoJe  (BO3MOXKHO  HCIOJIb30BaHHE
BHUJICOMATEPHUAIIOB), IPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIUNA Ha
WOHBI: MarHusl, Kajablusl, aIFIOMUHMS, ITMHKa, xene3a (II) u xeneza (II),
Menu (1), HaGaroIeHre U ONKMCAHUE MPOIECCOB OKpAIMBAaHUS TIJIAMECHH
MOHAMHM HATpUsl, Kaausd ¢ KajablUsd (BO3MOXKHO HCIOJb30BAaHHE
BHJICOMATEPHAIIOB), HCCIICIOBaHUE aM(OTEPHBIX CBOWCTB THIPOKCHU]IA



ATIOMUHUSL U TUJIPOKCUJIA IMHKA, PEIICHUE AKCIEPUMEHTAIBHBIX 3a/1a4
1o TeMe « BakHEeNIIne METAIITbI U UX COCTUHEHUS.

XuMHS M OKPYKAKOLIAA cpelaa

BemectBa um Marepuasiel B TIOBCEIHEBHOM JKU3HM YEJIOBEKA.
be3onacHoe MCMONB30BaHHE BEIIECTB M XMMHYECKUX PEAKIUil B OBITY.
[TepBast momoIIb IPU XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpyKaroled cpeapl (mpeaesibHast
JommycTUMas KoHIeHTpanus BemiectB, gainee — IIJIK). Ponp xumuu B
PEIICHUH IKOJIOTHYECKHUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

U3ydeHue o0pa3uoB MaTepuaioB (CTEKJO, CIUIaBbl METAJLIOB,
MOJIMMEPHBIE MaTEPHUAIIBI).

Mesicnpeomemmunie cea3u

Peann3zanust MeXNpeaMETHBIX CBA3€Wd MPU H3YYECHUU XUMHUH B 9
KJIaCCE€ OCYIIECTBIISIETCS Yepe3 UCTIOIb30BAHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHBIX MOHSTUM, TaK W TOHSTHH, SBISIIOIIUXCA CUCTEMHBIMH JIJIS
OT/ICJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT' O IIUKIIA.

OO01me ecTecTBEHHO-HAy4YHbIC MOHSTHUS: HAYYHBIA (PakT, THIOTE3a,
3aKOH, TEOpHs, aHallu3, CHUHTE3, KiacCUpUKAIMs, TMEPUOJUIHOCTD,
HaOJIOJICHUE, DKCIEPUMEHT, MOJCIUPOBaHUE, HN3MEPEHUE, MOJIEb,
SIBJICHUE, TAPHUKOBBIN 3P(HEKT, TEXHOJIOTUSI, MaTepUATIBI.

®u3nka: MaTepusi, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU],
M30TOMbI, PAAUOAKTHUBHOCTh, MOJEKYyJa, JJIEKTPUYECKUN  3apsi,
MIPOBOTHUKH, TTOJIYITPOBOTHUKH, TUAICKTPHUKH, (POTOAIEMEHT, BEIIECTBO,
TeNno, O00BEM, arperaTHoe COCTOSIHME BellecTBa, ra3, pacTBOD,
pPacTBOPUMOCTb, KpUCTAJUIMUECKasi pEIIETKa, CIUIaBbl, (QU3nYecKue
BEJINYMHBI, €IMHUIBI U3MEPEHUS, KOCMHUYECKOE MMPOCTPAHCTBO, MIAHETHI,
3BE311b1, CoJIHIIE.

buonorus:  ¢QorocunTe3, gpixanue, Owochepa, DIKOCHUCTEMA,
MUHEpalbHbIE  yI0OpeHwus, MHKPO3JIEMEHTBHI, MaKpO3JIEMEHTBHI,
MATATEJIbHBIE BEIIECTBA.

['eorpadusi: atmocdepa, rugpocdepa, MUHEPaJIbl, TOPHBIE TOPOJIHI,
MOJIE3HBIEC UCKOTIAaEMBbIE, TOTUIUBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
nHo XUMMHUHU HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE  pe3yJbTaThl OCBOCHHUS MPOrpaMMbl  OCHOBHOTO
oO1ero oOpa3zoBaHus JOCTUTAIOTCA B X0/€ 00yUYeHUS] XUMUU B €IMHCTBE
y4eOHOM W BOCHIHUTATENILHOM JEATEIbHOCTH B COOTBETCTBUHM C
TPAJUIIUOHHBIMH ~ POCCUMCKUMH  COLIMOKYJIBTYPHBIMH U JTYXOBHO-
HPaBCTBCHHBIMU IICHHOCTSIMH, MPUHATHIMH B OOIIECTBE IpaBUIAMH U
HOpPMaMH TIOBEJIEHUS U CIOCOOCTBYIOT TMpoIleccaM CaMOMO3HAHUS,
CaMOPAa3BUTHS U COIMAIU3AIUN O0YyUAIOIINXCAL.

JIMYHOCTHBIE PE3YNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYarOIIUXCS
PYKOBO/JICTBOBAThCS CUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPUECHTAIUN U
pacIIMpPEHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpMOTHYECKOro BOCIMTAHUA:

LIECHHOCTHOTO OTHOWIEHUSI K OTEUYECTBEHHOMY KYJBTYPHOMY,
HCTOPUYECKOMY U HAy4YHOMY HACJEIUI0, TOHMMAaHUS 3HA4YEHUS
XUMHYECKON HAyKH B JKM3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH
BIIAJICTh JIOCTOBEPHON HH(pOpMAIME O MEepPeAOBBIX TOCTIKCHHUSIX U
OTKPBITUSIX MHUPOBOM M OTE€UECTBEHHON XUMHUU, 3aMHTEPECOBAHHOCTH B
HayYHBIX 3HAHUAX 00 yCTPONCTBE MUpa M OOIIECTRA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MpEJCTaBICHUSI O  COLMAIbHBIX  HOpMax W MpaBUJax
MEKJIMYHOCTHBIX ~ OTHOLIEHUH B  KOJUIEKTHBE, KOMMYHHUKATUBHOM
KOMIIETEHTHOCTH B OOILECTBEHHO MOJIE3HOM, YUeOHOUCCIIE0BATENbCKOM,
TBOPYECKOM U  JPYrux BUJAX  JICATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HONW COBMECTHOM JAESITEIbHOCTH TMPHU BBITIOJHEHUU YUEOHBIX,
MO3HABATEJbHBIX 3a/1a4, BBIMNOJHEHUM XUMHUYECKUX HKCIEPUMEHTOB,
CO37IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOINOHUMAHHUIO H
B3aUMOITIOMOIIM B MPOIECCe ITON y4yeOHOU AEsITeNIbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TMOBEJICHUE M MOCTYNKHA CBOMX TOBAPHUILEH C MO3UIUU
HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS TOCJEACTBUM
MIOCTYTKOB;

3) HEHHOCTH HAYYHOT'O MMO3HAHUSA:

MHPOBO33PEHYECKUE MPEACTABICHUS O BELIECTBE U XUMHUYECKOH
peaKIuu, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
COCTaBJISIIOIIUE OCHOBY [IJIi MOHMMAHHSI CYIIHOCTH HAYyYHOW KapTHHBI



MHpa, TPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS
MPUPOJIbI, B3aUMOCBSI3AX YEJIOBEKA C MIPUPOJTHON CPEI0il, O PO XUMHUU
B IIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATEJIbHBIE MOTHBBI, HAIPABIICHHbIE HAa MOJYYEHUE HOBBIX
3HaHWH 10 XWUMHHM, HEOOXOIMMBIE I OOBICHEHHS HaOIIOIaeMBbIX
NpOLIECCOB W SBJICHWN, [O3HABAaTENbHOW, HWHMOOPMALIMOHHOW W
YUTATEIbCKOM KYJIbTYphl, B TOM YKCJIE HABBIKOB CaMOCTOSATEIbHOU
paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATYPOH, TOCTYITHBIMU
TEXHUYECKUMHU CPEJCTBAMU UH(OPMAITMOHHBIX TEXHOJIOTHH;

HWHTEpEC K 00yUEHHUI0 ¥ TIO3HAHUIO, TI0003HATEITLHOCTh, TOTOBHOCTH
U CTIIOCOOHOCTHh K CaMOOOpa30BaHMIO, MMPOCKTHOW M MCCIIEIOBATEIBCKON
JESTENBbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBIECHHOCTH W YPOBHS
oOy4eHHs B JaJIbHEUIIIEM;

4) popMmupoBaHus KyJIbTYPbl 310POBbSI:

OCO3HAHME IIEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 370pOBBI 00pa3 KW3HHW, OCO3HAHUE
MOCJICICTBUI U HETIPUATHUE BPETHBIX MPUBBIYEK (YIIOTPEOIECHUS aTKOT OIS,
HApKOTUKOB,  KYpPEHHUs), HEOOXOAMMOCTH  COOJIOJECHUS  IPaBUI
0e30macHOCTH TpHU OOpaIieHUH ¢ XMMHUYECKUMU BEIIECTBAMU B OBITY U
pEAIbHOM KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

UHTEpEC K IMPaKTUYECKOMY H3y4YeHHI0 Tmpodeccuit u Tpyaa
pa3IMYHOrO poAa, YBAKEHUE K TpyAy U pe3yibTaTaM TPYyAOBOM
NEATEeIbHOCTH, B TOM YHCJIC HA OCHOBE MPUMEHEHUSI MPEIMETHBIX 3HAHUM
M0 XWUMHHW, OCO3HAHHBIH BBIOOP WHAWBUIYATbHOH TPAaGKTOPUHU
MPOJIOJDKEHUST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEenTHOW Mpo(eCcCHOHATBLHON ASATEIPHOCTH M PA3BUTHS HEOOXOIMMBIX
YMEHHI, TOTOBHOCTb aJIalITUPOBATHCS B MPO(HECCHOHATBHOM CPeIE;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

AKOJIOTHYECKH IIeJIeco00pa3HOe OTHOIIEHHWE K TPHUpPOJAE Kak
HMCTOYHUKY JKA3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE
IIEHHOCTH 3JI0POBOTO0 M Oe3omacHOro oOpasa JKW3HH, OTBETCTBEHHOE
OTHOIIEHUE K COOCTBEHHOMY (hM3MYECKOMY U TICUXHUECKOMY 37I0POBBIO,
OCO3HAHHUE IIEHHOCTU COOJII0JIEHUs MpaBUil 0€30MaCHOTO MOBEACHUS TIPU
paboTe C BeIeCTBaMH, a TAKKE B CUTYyAIUSX, YTPOKAIOIINX 3JJ0POBbIO U
YKU3HU JTI0/IeH;



CIIOCOOHOCTH TPHUMEHATH 3HAHUS, MONydaeMble NpU H3YyUYCHUH
XUMHH, JUISI pelIeHHs 3a7ad, CBA3AHHBIX C OKPYKAIOIIEH MPHUPOIHOM
CpEIOM, JUIsl TIOBBIIIEHUS] YPOBHS 3KOJOTMUYECKON KYJIbTYpPbl, OCO3HAHUS
rJ1I00aJbHOTO XapakTepa SKOJOTMUECKUX MPOoOJeM U MyTel UX pelIeHUs
MOCPEACTBOM METO/IOB XUMHUH, JKOJOTHYECKOTO MBIIUICHUS, YMECHHUS
PYKOBOJCTBOBAThCSI WM B I[IO3HABATEIbHOM, KOMMYHHKATUBHOW U
COLMAJIbHOM IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocTaBe MeTanpeaMETHBIX PE3yJIbTAaTOB BBIACISAIOT 3HAUUMBIE JIJISI
(dbopMUpOBaHNS MUPOBO33pEHUS OOIICHAYYHbIE MOHATHS (3aKOH, TEOPHS,
MIPUHITUTI, THIOTEe3a, (aKT, CHCTeMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE. ),
KOTOpBIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeaMeTax U
MO3BOJIAIOT HA OCHOBE 3HAHMNW M3 3TUX NPeIMeToB (HOPMHUPOBATH
IPEJICTABICHHUE O IIEJIOCTHON HAyYHOM KapTHHE MHMpA, U YHUBEPCAJIbHbIE
ydeOHbIe AeHCTBUS (mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIE,
PETYJIATUBHBIE), KOTOPhIE 00eCreYnBaOT (OPMUPOBAHNE TOTOBHOCTH K
CaMOCTOSITEIbHOMY  IUIAHUPOBAaHUIO UM OCYIIECTBICHUIO  yueOHOU
JESITeIbHOCTH.

ITo3HaBaTebHbIE YHMBeEPCAJIbHbIE YUeOHbIE el CTBUS

Bba3oBble Jioruyeckue aeiicTBUS:

YMEHHSI HCMOJB30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS TPU
OCBOCHHMH 3HAHUI: pACKPHIBATH CMBICT XUMUYECKUX MOHITHH (BBIJCISATH
WX XapaKTepHbIC MPU3HAKU, YCTAHABJIMBATH B3aUMOCBSI3b C JPYTUMU
MOHITUSIMH), WCIONB30BaTh TMOHATHS IS OOBSICHEHHUS OTAEIHHBIX
GbakTOB © ABIEHWH, BBHIOMPATh OCHOBAaHUS H KPUTEPUH IS
KIaccu(puKaMu XUMHYECKUX BEIIECTB W XHMHUYECKHX PEaKIuH,
yCTaHABJIMBATh MPUYUHHO-CICJACTBEHHBIE CBSI3M MEXIAy OObEKTaMu
U3YYCHUS, CTPOUTH JIOTUYECKHE  pacCyX AeHHs (MHIAYKTUBHEIE,
JeTyKTUBHBIE, TT0 aHAJIOTHH), A€NIaTh BBIBOBI U 3aKIIOUCHUS;

YMEHHE IPUMEHATH B MPOLIECCE MMO3HAHUS MOHATUS (IIPEAMETHBIE U
MeTanpeaIMETHbIE), CHUMBOJINYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE
B XMMHUHU, MPE0OPa30BhIBATH IIUPOKO MPUMEHIEMbIE B XUMUU MOJICIIbHbBIE
MPEJICTABICHUS] — XUMHUYECKHI 3HAK (CHMBOJ JJIEMEHTA), XMMHYECKas
dbopMyna U ypaBHEHHE XUMUYECKOW PEaKkIMu — MPH PEIIeHuH y4eOHO-
MO3HABATENIbHBIX 33J]a4, C Y4YETOM HTHUX MOJIETBHBIX MPEICTaBICHUN
BBISIBIIAT U XapaKTEPHU30BaTh CYIIECTBEHHBbIC MPU3HAKK HU3Y4aeMbIX
O00BEKTOB — XMMHUYECKUX BEIIECTB U XMMHUUYECKHX PEAKIUH, BBIABIATH



o0mue  3aKOHOMEPHOCTH,  NPUYMHHO-CIEACTBEHHBIE  CBSI3U  H
MIPOTUBOPEYMS B U3YHUAEMBbIX ITPOLIECCAX U SIBJICHUSX.

ba3oBble HcciaenoBareJbCcKue 1eMCTBUA:

YMEHUE HCIIONb30BaTh IIOCTABICHHBIE BOIPOCHI B KadeCTBE
WHCTPYMEHTA MMO3HAHUS, a TAK)KE B KAYECTBE OCHOBHI 151 (HOPMHUPOBAHHS
TUIOTE3BI [0 IPOBEPKE NMPABUIIBHOCTH BbICKA3bIBAEMBIX CYKIECHUM;

npuoOpeTeHne OmbiTa M0 IUIAHUPOBAHHWIO, OpTaHW3alMH U
IPOBEJCHUIO YYEHHUUECKHX OSKCIEPUMEHTOB, yMEHHME HaOI0JaTh 3a
XOJIOM IIpoIlecca, CaMOCTOSTENIBHO IPOTHO3UPOBATh €ro pe3yJbTar,
dbopMynpoBaTh 00OOIICHHSI U BBIBOJABI MO Pe3yabTaTaM MPOBEAEHHOTO
OTIBITA, UCCIIEIOBAHMS, COCTABIATH OTUET O MPOJIEIaHHON padoTe.

Pabora c nnpopmanmueii:

yMEHUE  BBIOMpATh, AHANU3UPOBATH U  HHTEPIPETUPOBATH
MH(}OpPMAIUIO PA3TUYHBIX BUJIOB U (HOPM MPEACTABICHHUS, MOIYIAeMYIO
U3 Pa3HbIX HUCTOYHUKOB (HAy4YHO-MOMYJSIpHAS JUTEpATypa XUMUYECKOTO
coziep KaHusl, CIpaBOYHbIE MMocoOus, pecypchl MHTEepHETa), KPUTUYECKH
OLIEHMBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMALINIO;

YMEHUE MPUMEHATH PA3JIUYHBIE METOABI U 3alPOCHl IPU ITOUCKE U
otOope MH(OpPMALMK U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAUMBIX AJIs
BBITIOJTHEHMsI YY€OHBIX M TMO3HABATEIBHBIX 3334 ONpeNeIEHHOrO THUIIA,
npuOOpeTeHUEe OmbITa B OO0JACTH HCIOJIB30BAHUA HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJAJEHUE KYJIbTYpOH aKTUBHOIO
WCIIOJIb30BAHUSI PA3IUYHBIX IIOMCKOBBIX CHCTEM, CaMOCTOSATEIBHO
BBIOMpaTh ONTHUMAIbHYIO (OpMy TpeAcCTaBleHUs WHPOPMAIUU H
WUTIOCTPUPOBATh  pellaeMble  3aJa4d  HECJIOXKHBIMHU  CXEMaMH,
auarpaMMamu, IpyruMu opmamu rpaduku ¥ ©X KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M aHAJIM3UPOBAaTh B Ipoliecce yuyeOHOW U
UCCIEI0BATENIbCKOM  AESTENbHOCTH  MHGOpPMAIMI0 O  BIUSHUU
MIPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO35AWCTBA M TPAHCIOPTA HA COCTOSTHUE
OKPYIKAIOIIEH MPUPOTHOU CPEBI.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSL:

YMEHUS 3a/1aBaTh BOMPOCHI (B X0/1€ 1uUanora u (Ujin) JUCKYCCUH) TIO
CYILIECTBY OOCYXJaeMOH TeMbl, (OPMYyJIHMpPOBaTH CBOHM MPEIJIOKECHHUS
OTHOCUTEJILHO BBIIIOJTHEHUS MPEIOKEHHON 3a/1au;

YMEHHUSI TPEACTABIATh IMOJYYEHHBIE pPE3yJbTaThl MO3HABATEIbHOMN
JEATENBHOCTH B YCTHBIX M NHMCBbMEHHBIX TEKCTaX; J€JaTh MPE3CHTALMIO
pE3yJIbTaTOB BBINOJIHEHUS XUMHYECKOIO KCIepUMEHTa (11a00paTOpHOTO



OTIBITa, JTAOOPATOPHOW pPabOTHI MO WCCICTOBAHUIO CBOWCTB BEIICCTB,
y4eOHOT0 ITPOCKTA);

yYMEHHMsI y4eOHOr0 COTPYAHUUECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEI0BATEIbCKON JIEATEIbHOCTH TP PELICHUU
BO3HUKAIOIIMX TMpOOJIEeM Ha OCHOBE Yy4€Ta OOIMX HWHTEPECOB W
corjacoBaHUsl TO3UIUK (0OCYXIeHHS, OOMEH MHEHHSIMH, «MO3TOBBIC
IITYpMbDY, KOOPAMHALAS  COBMECTHBIX  JEHCTBUM, OIPEICICHUE
KPUTEPHUEB IO OLIEHKE KaYyeCTBa BBHIIIOJIHEHHOMN paObOThI U ApyTHE).

PerynsiTuBHbBIC YHHBeEpPCAJbHbIC YYeOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITEIbHO  ONpENeNsTh ULEeIu  JESITEebHOCTH,
MJIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH
KOpPPEKTUpPOBaTb  CBOK  JEATENbHOCTb,  BbIOMpaTh  HaumOoJjee
3¢ (deKTUBHBIE CIIOCOOBI pElIeHUs] YYEOHBIX U IO3HABATEIbHBIX 3ajad,
CaMOCTOATENIBHO COCTaBJIATh WM KOPPEKTUPOBATH  IPEUIOKEHHBIN
ANrOPUTM JEHWCTBUM NIPU BBIIIOJIHEHWUN 3aJaHUM C YYETOM MOJNYy4ECHUS
HOBBIX 3HAHUN 00 H3ydyaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIIHUSAX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOI'O pe3yibTaTa 3asBIICHHOM LEJH,
YMEHHUE HCIOJIB30BATh U AHAIU3UPOBATh KOHTEKCTHI, MPEJIaracMble B
YCIIOBUH 3aJIaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3ysIbTaTOB M0 OCBOCHHIO 00A3aTEIbHOTO
COJIEp)KaHusl, YCTAaHOBJIEHHOIO JaHHOM  (enepanpHOil  paboueit
IIPOrpaMMOHi, BBIJENIAIOT: OCBOEHHbIE 00YYAIOIIMMUCS Hay4YHbIE 3HAHUS,
YMEHHS B CTIOCOOBI IEHCTBUH, crienuduaeckue 1 MpeAMETHOM 001acTu
«Xumus», BUABl JEATEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHHS, €ro
UHTEpIIPETalluM, MPeoOpa3OoBaHUI0 U MPUMEHEHHIO B  Pa3JIMYHBIX
y4€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOydenus B 8 KJiacce TMpeAMETHBIE pe3ylbTaThl Ha
0a30BOM  YpPOBHE JOJDKHBI ~ OTpakaTb  CPOPMHUPOBAHHOCTH Y
oOy4Jaronuxcsi yMEHUM:

e PAacCKpbIBaThb CMBICI OCHOBHBIX XHMHUYECKUX IIOHATHUH: aToM,
MOJIEKYJIa, XUMUYECKHH DJEMEHT, IIPOCTOE BEIECTBO, CJIOKHOE
BEILIECTBO, CMECh (OAHOPOJHAas W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHASL ATOMHAs U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJISIDHAasE Macca, MaccoBas J0Js XMMHYECKOrO 3JJIEMEHTa B
COEIMHEHUH, MOJISIpHBIA OO0BEM, OKCHJ, KHUCIOTa, OCHOBAHME, COJb,
AEKTPOOTPHULIATENIBHOCTD, CTENEHb OKHCIEHUS, XMMHUYECKas peaxKuus,
KJIaccu(pUKauusg peakuuid: peakuuy COCIWHEHHUS, PEaKUUU Pa3I0KEHUS,



peaklMM 3aMEIIECHUs, pEeaKIuu OOMeHa, HK30- M HHAOTEPMHUYECKUE
peakuuu, TerioBo 3(pPexT peakuuu, SApO aToma, IMEKTPOHHBIA CIOU
aToMa, aTOMHasi OpOUTaNIb, PaJyC aToMa, XUMUUYECKAas CBSI3b, MOJISIPHAS
U HEMOoJIsIpHAasi KOBAJICHTHAS! CBSA3b, MOHHAsI CBA3b, MOH, KATUOH, AHHUOH,
pacTBop, MaccoBas J0Jisg BemecTBa (MPOIEHTHAs KOHIICHTpaIusi) B
pacTBope;

e WUIIOCTPUPOBATH B3aUMOCBSI3bh OCHOBHBIX XMMHUYECKUX MOHITUU U
MIPUMEHSTH 3TU MOHATHUS MIPU ONMCAHUU BEILIECTB U UX MPEBPALLICHUI;

e HCIOJIB30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsi COCTaBJICHUS (HOPMYJT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIU;

e ONpEAENATh BAJIEHTHOCTH AaTOMOB 3JIEMEHTOB B OWHAapHBIX
COCIMHEHUSX, CTETICHb OKUCIICHUS DJIEMEHTOB B OMHAPHBIX COCTMHEHUSX,
MIPUHAJIJIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAUHEHUU IO
dbopmynaMm, BUJ XUMHYECKOM CBsI3M (KOBaJCHTHasT W MOHHAs) B
HEOPTaHUYECKUX COCUHEHMUSIX;

e packpsiBaTh cMbich [lepuoanmueckoro 3akona [[. M. Menneneena:
JNEMOHCTPUPOBATh MOHUMAHUE MEPHOJINYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT UX MoJiokeHus B Ilepuoamueckoi cucreme,
3aKOHOB COXPAaHEHUSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOrajpo;

e OMNUCHIBATH u XapaKTEpPU30BaTh TaOJIMYHYIO bopmy
[Tepuoauyeckoil CUCTEMbl XUMUYECKUX AJIEMEHTOB: Pa3jinyaTh MOHSATHUS
«riaBHas noArpynna (A-rpyrrma)» u «rnobouynas noarpynmna (b-rpymma)y,
Maible W OOJbIIMe TEPHOAbl, COOTHOCHUTH OO0O3HAYECHHS, KOTOpHIC
uMmerorcs B Tabmmie «llepuoanueckas cucremMa XUMHUYECKUX 3JIEMEHTOB
J1. 1. MenaeneeBa» ¢ YACIOBBIMUA XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTAB U 3apsiz A1pa, 00Iee YUCIIO0 FIEKTPOHOB
U pacnpeeleHue UX MO 3JEKTPOHHBIM CIIOSIM);

e KIMaccU(PUIUPOBATH XUMHUYECKHE DIEMEHTHI, HEOPTaHUYECKUE
BEIIIECTBA, XUMUYECKHUE PeaKIuu (10 YHUCIYy U COCTaBY YYaCTBYIOIIMX B
pEaKIMK BEIIECTB, 10 TEIIOBOMY 3P deKTy);

e XapakTepu3oBaTh (ONUCHIBATh) OOIIHE XUMHUYECKHE CBOMCTBA
BEILIECTB PAa3JIMYHbIX KJIACCOB, MOATBEP)KIAas OINHCAHHE IpPUMEpPaMu
MOJIEKYJISIPHBIX YPaBHEHUIN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMiA;

e IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOI0 COCTaBa, BO3MOXKHOCTU MPOTEKAHUS XHUMHUYECKHUX
MIPEBPAILECHUN B pa3JIUYHBIX YCIOBUSX;



e BBIUUCIATH OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJSIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIONIO0 XHMMHYECKOTO »dJeMeHTa 1o (opmyre
COEIMHEHHSI, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPaBHEHHUIO XUMHUYECKOW pEaKIny;

e NPUMEHITh OCHOBHBIE ONEPAIMH MBICIUTEIBLHON AESITEIbHOCTH —
aHalu3 W CHHTE3, CpaBHEHHUE, O0OOOIIEHHE, CHUCTEeMaTU3AIHIO,
KJIACCU(DMKALIMIO, BBISBJICHUE NPUYUHHO-CIE/ICTBEHHBIX CBSI3€M — JUIS
U3Y4YEHUsI CBOMCTB BELIECTB M XHMMHMYECKUX PEaKIHi, €CTECTBEHHO-
Hay4yHbI€ METO/Ibl IO3HAHUS — HA0JII0IEeHNE, U3MEPEHHUE, MOAECIMPOBAHUE,
AKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN);

e CJIEOBATh MpPAaBUJIAM MOJIb30BAHHUS XUMHUYECKOM TMOCYAOU U
7abopaTopHbIM 000OPYAOBAaHHMEM, a TAaKXKe IpaBUJIaM OOpaIleHUs C
BEIIECTBAMM B COOTBETCTBUM C HWHCTPYKLUUSAMH II0 BBIITIOJHEHHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO IOJYyYEHUI0O U COOMpPaHMIO
razoo0pa3HbIX BEHIECTB (BOJAOpPOAA M KHCIOPOJAA), MPUTOTOBJICHUIO
pPacTBOPOB C OMNPEACIEHHON MacCOBOM J0JIEN PACTBOPEHHOTO BEILECTBA,
IUIAHUPOBATh M NIPOBOJUTH  XUMHUYECKHME  OKCIEPUMEHTHI IO
pPacno3HaBaHMIO pPACTBOPOB  WIEJOYEHM H  KUCIOT C  IOMOIIBIO
WHJUKATOPOB (JakMyc, heHon(TaienH, METUIOPaHXK U IpyTHre).

K xonmy oOydenus B 9 kJjiacce TNpeAMETHBIE pe3yNbTaThl Ha
0a30BOM  YpPOBHE JOJDKHBI ~ OTpakatb  CPOPMHUPOBAHHOCTH Y
o0y4Jaronnxcsi yMEHUM:

e PAacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHX MOHATUN: XUMUUECKUN
AJIEMEHT, aTOM, MOJEKYJa, MOH, KAaTHOH, aHHOH, IPOCTOE BEIECTBO,
CJIOKHO€ BEILECTBO, BAJEHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, CTEIICHb
OKHCJICHUS, XUMUYECKasl peakusi, XUAMUUECKasl CBA3b, TEIUIOBOM ekt
peakuuy, MOjJb, MOJSIpHBIE  00BEM, pacTBOp,  IJIEKTPOJIMTHI,
HEAJIEKTPOJIUTHI, 3JEKTPOJIUTUYECKAs] AUCCOLMALIMS, PEAKIUU HOHHOTO
oOMeHa, KaTanu3aTrop, XHWMHUYECKOE€ paBHOBECHE, OOpaTUMbIE U
HeoOpaTHMbIE pEaKLUU, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCJIMTENIb,  BOCCTAHOBMTENb, OKHCIEHHE M  BOCCTAaHOBJICHHE,
aJIOTpOMNHUs, aMPOTEPHOCTh, XUMHUECKasl CBS3b (KOBAJIEHTHAs, MOHHAs,
METaJUIMYecKasi), KpUCTAJUIMYECKash pelIETKa, KOppPO3Usl METAIIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEAKUUH, MNPEIeabHO JOMYCTUMAs
koHueHTpanus [1/IK Bemectsa;

e WLIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHATUN U
MIPUMEHSTh 3TU MOHATHS MIPU ONMCAHUM BEILIECTB U UX MPEBPALLICHUH;



e HCIIOJNIB30BaTh XUMUYECKYIO CUMBOJIHUKY JIJISl COCTaBICHHS (OpMyI
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIU;

e ONPENENATh BaJEHTHOCTb M CTENEHb OKHUCJIEHUS XHUMHYECKUX
AJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAUICKHOCTh
BEILIECTB K ONpPENEIEHHOMY KJIacCy COEIMHEHUW 1o (opmyiiaM, BUJ
XUMUYECKON CBSI3M  (KOBAJIEHTHAs, MOHHAs, MeETaUIM4ecKasi) B
HEOPraHWYECKUX COEIMHEHMSX, 3apsi/i MOHA M0 XUMUYECKol (opmyIe,
XapakTep Cpelbl B BOJIHBIX paCTBOPaX HEOPraHUYECKUX COEAUHEHUN, THUII
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BELIECTBA;

e packpsiBaTh cMmbIca [lepuonnueckoro 3akona J[. 1. Menneneesa u
JEMOHCTPUPOBATh €ro IOHUMAHUE: OIMUCHIBATh W XapaKTEpH30BaTh
tabinuHyo popmy Ilepuoanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB:
paznuyaTh MOHSATHUS «TJIaBHas moarpymnmna (A-rpynma)» U «moOoyHas
noarpynna (b-rpynma)», manbsle U OoJbllIME MEPUOMBI, COOTHOCUTH
0003HAYEHHUsA, KOTOpbIE UMEKTCSI B NEPHUOJUYECKON Tabmuue, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHM  CTPOCHHS  aTOMOB  XMMHUYECKHX
AJIIEMEHTOB (COocTaB M 3apsia  sApa, oOIee YHCIO JJIEKTPOHOB H
pacnpesielieHue HUX MO 3JEKTPOHHBIM CJIOSIM), OOBSACHATH 0O0IIne
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JIEMEHTOB M MX COCIWHEHUM B
npejesiax MajblX MEPUOAOB U TVIABHBIX MOATPYNH C YYETOM CTPOEHUS UX
aTOMOB;

e KJACCU(UIUPOBATH XUMHUYECKHUE DJEMEHTBHI, HEOPraHUYECKUE
BEIIIECTBA, XUMUYECKHUE PeaKIuu (10 YHUCIy U COCTaBY YYAaCTBYIOIIMX B
pEaKIMu BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, 0 U3MEHEHHUIO CTereHei
OKHUCJIEHUS] XUMUYECKUX JIEMEHTOB);

e XapakTepu3oBaTh (OMUCHIBATH) oOOmME W  crneuuduuecKkue
XUMHYECKUE CBOMCTBA MPOCTBIX M CIIOKHBIX BEUIECTB, IMOJTBEPKIAS
OMHUCAaHUE TMPUMEpPAMH  MOJICKYJSPHBIX M  HOHHBIX  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

e COCTaBJISITb YPABHEHUS 3JEKTPOIUTUYECKONU TUCCOLMAIMU KHUCIOT,
LIEJI0YEN U COJICH, IOJIHBIE W COKpALIEHHBIE YPaBHEHUsI pEakluu
MOHHOTI'0 oOMeHa, YpPaBHEHHSI  PEaKIuH, MOATBEPKAAOIINX
CYLIECTBOBAHUE T€HETUYECKOM CBSI3M MEXKIAY BEIIECTBAMH PA3JIUYHBIX
KJIACCOB;

e PacKpbIBATH CYIIHOCTb OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEACTBOM COCTABJIEHUS 3JEKTPOHHOro OajaHca 3THUX
pEaKLnii;



e MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOCHHS, BO3MOXKHOCTH TIPOTEKAaHUS XHUMHYECKHX TPEBpAIllCHUN B
Pa3IMYHBIX YCIOBUSIX;

e BBIYUCIIATb OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JOJIO0 XHMHYECKOTO »dJeMeHTa 1o (opmyie
COETMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKOW PEAKIINH;

e COONMIIONIATh MpaBUjia MOJb30BAHUS XUMUYECKOM MOCYIOW U
7a00paTopHbIM 00OpYJOBaHMEM, a TakKe MpaBuia OOpalleHus C
BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIHMSAMH 110 BBIMIOJTHEHUIO
7a00paTOPHBIX XUMHYECKHX OIBITOB IO TOJYyYEHUI0O W COOMPaHHIO
razo00pa3HbIX BELIECTB (aAMMHaKa U YTIEKUCIIOTO ra3a);

e MPOBOJUTH PEAKIMH, TMOATBEPKAAIOIINE KAaueCTBEHHBIM COCTaB
pa3IMyYHBIX BEILIECTB: pAacClO3HaBaTh ONBITHBIM IMMYTEM XJIOPUJ-, OPOMHUI-,
uonua-, kapoonat-, Qocdar-, cunmukar-, cynb(ar-, THIPOKCHI-UOHBI,
KaTHOHBl aMMOHHUS U MOHBI M3YYCHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOpaxX HEOPraHMUECKUX BEIIECTB;

e NPUMEHATh OCHOBHBIE ONEPALUM MBICIUTEIBHON JESITEIbHOCTH —
aHaJlu3 U CUHTE3, CpaBHEHHUE, 0000IIEHNE, CUCTEMATU3ALINIO, BbISIBICHHUE
MPUYMHHO-CIEICTBEHHBIX CBSI3€H — JJIsl M3YYCHHs] CBOWMCTB BEIIECTB H
XUMHUYECKUX PEAKIMi, €CTeCTBEHHO-HAyYHbIE METOAbl MO3HAHUS —
HaOJII0/IEHUE, U3MEpPEHHUE, MOJAEIUPOBAHUE, HKCIIEPUMEHT (peabHbIM U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KIIACC

Ne
n/n

HaumMeHoBaHuUe pa3/ieJioB H
TeM MPOrpaMMbl

KoauuecTBo 4acoB

Bcero

KonTpoabu
ble padoThbI

IIpakTHyec
KHe padoThl

JuexkTpoHHbIe (HU(poOBbIE)
o0pa3oBaTejbHbIe pecypchl

Pasznen 1. HepBOHa‘{aJIbele XUMHNYECCKHUEC ITOHATHUSA

Xumusa — BakHas 00J1acThb

L1 €CTECTBO3HAHUSA U 5 ) bubnnoreka [JOK
) MPAKTUYECKOUN AEATEIHBHOCTH https://m.edsoo.ru/7f41837¢
JeoBeKa
BemtecTBa 1 XuMHu4ueckue bubnnoreka [JOK
1.2 15 1
peaxKIuu https://m.edsoo.ru/7f41837¢
Uroro no pazueny 20

Paznen 2. BaxHeiilnne npeacTaBuTe Il HEOPraHUYeCKUX BelleCTB

)1 Boznyx. Kucnopon. [lousarue o6 6 bubnnoreka [JOK
oKcHuaax https://m.edsoo.ru/7f41837¢
9 Bonopoa. ITonstue o kuciorax g 1 bubnuoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢c
23 Bopa. PactBopsl. [Tonsitue 06 5 | 1 bubnnoreka [JOK
OCHOBAHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1acChl 1 1 1 bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837¢
Uroro no pazneny 30



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

Paznen 3. [lepuonnueckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 3j1eMeHToB /. . MenneneeBa. Ctpoenne
aToMoB. XuMHYecKas cBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKINH

[lepuoauueckuii 3aKOH U
31 [Tepnoguueckas cucrema 7 bubnmnoreka [JOK
XUMHYECKHUX d1eMeHTOB /JI. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aroma
XuMHUecKas CB3b. BuGmiorexa LOK
3:2 OKHCIHTEIBHO- 8 2 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIEC PEAKIIUU
bu6mmoreka [IOK
Hroro mo pasnery 15 https://m.edsoo.ru/7f41837¢c
PeszepBHoe Bpemst 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68 5 5
I[TPO'PAMME



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

9 KJIACC

KoimuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbie
Ne ni/m P Kontpoabn | IIpakTnuec (upp )
NMPoOrpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThl KHe padoThl
pecypcsl
Paznein 1. BeniecTBO U XUMHUYeECKHE PeaKIIUU
L1 [ToBTOpEeHUe 1 yrioyOicHHe 3HAHUIMA 5 1 bubnmnorexka [JOK
' OCHOBHBIX pa3JIeJioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 bu6mmoteka [IOK
) peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS AUCCOLIMALIUS. g 1 1 bubnmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazngeny 17
Pazgen 2. HemeTa/uibl M HX COeTUHEHUS
21 OO01mas XxapakTepruCTHKa XUMUYECKUX 4 1 bubnmoreka [JOK
' snemeHToB VIIA-rpynmnsl. ["agorenst https://m.edsoo.ru/7f41a636
OO6m1as XxapakTeprucTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpymnmsl. Cepa u eé 6 bubamorexa LOK
' PYTHEL £-6p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO6m1as XxapakTepruCTUKa XUMHUECKUX
23 aneMeHToB VA-rpymisl. A30t, pochop u 7 1 bubamorexa LHOK
' PYTUTBL: ’ p https://m.edsoo.ru/7f412636
WX COCAMHEHUS
24 OO01mas XxapakTepuCTHKa XUMUYECKUX g | ) bubnmoreka [JOK
' snementoB [VA-rpynmsl. Yriepos u https://m.edsoo.ru/7f41a636



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

erMHI/Iﬁ 1 UX COCIUHCHUA

Uroro no pazneny 25
Pasznen 3. MeTaJIBLI M HX COeIMHEHUS
. bu6mmoreka [JOK
3.1 Obmpae cBofiCTBa METANIOR 4 https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
2 B 7 1
3 aXKHEHUIIe MeTaJuIbl ¥ UX COeIUHEHUS 6 hitos://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pa3zpnen 4. Xumus u okpyxaomas cpeaa
41 BeniectBa 1 maTepuansl B KU3HU 3 bu6nuoreka [JOK
' Ye0oBeKa https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE

JlaTa

Ne Kontpoa | Ilpakrnu uudpoBbIe

Tema ypoka usyue

n/n Bcero bHBIE ecKHe o0pa3oBaTe/bHbIE

HUS
padoThbI padoThI pecypcbl

1 [Ipenmer xumuu. Posib XuMHUM B AKU3HU | bub6nuorexa [IOK
yeJioBeka. Teia v BelecTna https://m.edsoo.ru/ff0d210c

2 ITonsiTMie 0 METOJ1aX MO3HAHUS B XUMHUU 1 bubmorexa HOK

& https://m.edsoo.ru/ff0d227¢
[IpaxTuueckas padbora Ne 1 «IIpaBuiia

3 paboThI B 1a00paTOPUU U TIPUEMBI | bubnnorexa [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyToBaHUEM)

4 Yucteie BemecTBa U cMecH. CriocoObl | bubmuoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2 «Pa3nenenue

5 cMmecel (Ha mpuMepe OYMCTKY TTOBAapPEHHOM 1 bubmorexa HOK

P P P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuoreka [JOK
6 A 1
TOMBLH MOJICRY IR https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKUE dTIEMEHThI. 3HaKH (CUMBOJIbI) | bubnuorexa [JOK

XUMHUYECKHUX IIIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6 K
8 [IpocTeie U cl10KHBIE BEIIECTBA 1 nommotexa HO

https://m.edsoo.ru/ff0d2a6¢



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

bu6mmoreka [{OK

cUCTeEMAaTHU3al U 3HAHUU

9 ATOMHO-MOJIEKYIIIPHOE VUCHHE
yIAp ya https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTABA BEILIECTB.
10 Xumunueckas popmyia. BaaeHTHOCTh bubmmorexa LIOK
pMyIIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX DJIEMEHTOB
1 OTHOcHTENIbHAS aTOMHAs Macca. bubmuoreka [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBast 7oJIs1 XUMHYECKOT'0 DJICMEHTA B bu6mmoreka [{OK
COCIUHCHUU https://m.edsoo.ru/ff0d350c
13 KonunuecTtBo BemecTBa. Mosnb. MossipHas bubnuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubmuoreka [JOK
XuMHueckas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycrnoBus NPOTEKAHUS bu6nmmoreka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHMs MACCHI BEILIECTB. bubnnorexa [JOK
XUMHUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brranciaenus xojmmyecTBa, MacChl
17 BEIIECTBA 10 YPAaBHEHUSIM XUMHYECKUX bubmmorexa HOK
. yp https://m.edso0.ru/ff0d5708
peakuuii
Kiaccudukanusi XaMHUUeCKUX peaKIfit
18 (coemuHeHHUs, pa3IoKCHHS, 3aMeICHUS bubmmorexa HOK
P ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- BuG OK
noInoTeKa
19 sHuuKIoneauct. O0o0IIeHNE U 1

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

KonTtponsHas padora Nel mo teme

bubmuoreka [JOK

20
«BelecTBa 1 XUMHYECKUE PEAKLIAM) https://m.edsoo.ru/ff0d4290
Bosayx — cmecs raszos. CocraB Bo3ayxa.
21 KI/ICJ‘I}(I) 0]l — 3JEMEHT U IPOCTOE a bubmmorera [TOK
poa p https://m.edsoo.ru/ff0d448e
BemecTBo. O30H
dusnueckue U XUMHYECKHE CBOMCTBA
22 KHCJIOpoJia (PEeaKIuy OKUCICHUS bubmorexa HOK
poZa {peaxil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcugax
CriocoOblI MoJTy4eHus KUCI0po/ia B
23 J1a00PATOPUU U IIPOMBIIIIIIEHHOCTH bubmorexa LHOK
paTop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemmoBoii 3¢ (HeKT XUMUIECKON peaKIIvH,
24 IMOHATHE O TEPMOXUMHUUYECKOM YPaBHEHUHU bubnmorera [TOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U PHIAOTCPMUUYECKHUX PEAKIIHSIX
Tomnuso (HedTh, yroab U METaH).
25 3ar ﬂsHeéHeql;m ¢ a, CIIoCcOOBI iro bubmorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[IpaxTuueckas padbora Ne 3 o Teme
26 «[Tomyyenne u coOupanme KUCIOPOIa bubmmorexa LIOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTBY»
7 Bonopoa — snemeHT u npocroe bu6mmoreka [{OK
BemecTso. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0
73 Du3nYeCKUe 1 XMMUYECKUE CBOKCTBA bubnuorexa [JOK
Bojopoja. [Ipumenenune Boopoaa https://m.edsoo.ru/ff0d4dd0
b K
29 IToHsaTHE O KMCIOTAX U COIIX nommorexa O

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

Crioco0plI noJtyueHus BOAOPOa B

bubmuoreka [JOK

30
naboparopun https://m.edsoo.ru/ffod4dd0
[TpakTuueckas padora Ne 4 mo Teme
31 «[TonmydeHne u coOMpaHue BOIOPOIA bubmorexa HOK
Y . P HOPOAE, https://m.edsoo.ru/ff0d4{42
M3Y4YEHUE €r0 CBOMCTB»
. bubmuoreka [JOK
32 Mosipablii 00bEM ra30B. 3aK0H ABOTaIpo
P AP https://m.edsoo.ru/ff0d542¢
Brruucienus o0béMa, KOJIMYECTBA
33 BEIIIECTBA ra3a 10 €ro U3BECTHOM bubmorexa HOK
= . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELIECTBA WA 00BEMY
Breruucnenust 00bEMOB ra3oB 110
34 ABHEHUIO PeaKilMy Ha OCHOBE 3aKOHA bubmorexa HOK
yp . peartt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B
15 Du3nyYecKue 1 XMMUYECKUE CBOKCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. ITorsitue 00 bubmuoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Boaa kak pactBoputens. Hacklenaslie u
37 HEHACHI epHHI)IG paCTBO bl. MaccoBast bubmorexa HOK
H P Pl https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
«IIpuroroBiieHrE PaCTBOPOB C bubnnorexa [JOK
38 .. . N
OIIpeAeIIEHHON MacCOBOM J10JIE https://m.edsoo.ru/ff0d5Seba
PacTBOPEHHOIO BEILIECTBA»
19 KonTponbnas padorta No2 mo teme bubmuorexa [JOK

«Kucnopoa. Bogopoxa. Boga»

https://m.edsoo.ru/ff0d6342
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OKcubl: cocTaB, KIaCCHU(PUKAIIHS,

bubmuoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue U XUMHUYECKHE CBOWCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [TOK
’ P https://m.edsoo.ru/ff0d664¢
OKCHJIOB
4 OcHoBaHus: coCTaB, KiIacCu(puKaIms, bu6mmorexa [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bub6nuoreka LIOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarus, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [losryyeHne u XUMHYECKHE CBOKCTBA bubnnorexa [JOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
46 Conu (cpeaHue): HOMEHKIATypa, CIOCOObI bubnuorexa [JOK
MOJIy4E€HUsl, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7¢c
COETUHEHUI»
43 ['eneTnyeckas cBSI3b MEXKIy Kilaccamu bubanorexa [JOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmorexa [{OK
49 O06o0mieHne 1 cucTeMaTu3aus 3HaHU K
- t https://m.edsoo.ru/00ad9cb2
KonTtponsHas padora Ne3 mo teme
" bubnuorexa [JOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX

coeqrHeHnn"

https://m.edsoo.ru/00ad9¢ela
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[TepBbie MOMBITKY KIaCCHPUKAITTU

bubmuoreka [JOK

51 XUMHYECKHX d1eMeHTOB. [loustue o
https://m.edsoo.ru/00ad9ffa
TPyIIax CXOAHBIX JJIEMEHTOB
Ilepnonnueckuit 3akoH u Ilepuonnueckas
52 cucTeMa XUMMUYECKuX 3jieMeHToB /. U bubmmorexa [TOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuoapl, rpynnel, IOATPYIIIE Bubmorexa TOK
PHOZbL, TPy - HOUPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX SIJIEP. bubnmnorexa [JOK
M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
55 ajieMeHTOB Ilepuoaudeckoi cucTemsl [ bubmorexa LHOK
p | https://m.edsoo.ru/00ada6bc
. MenneneeBa
XapakTepucThKa XUMHUYECKOT0 3JIEMEHTA
56 o ero noJjiokenuro B Ileproanueckoi bubmorexa LHOK
p https://m.edsoo.ru/00ada824
cucteme /1. 1. MeHnaeneeBa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BUTHUA HAyKU U npakTuku. /1. 1. bubnuorexa [JOK
MeneneeB — yu€Hbli, IeAaror u https://m.edsoo.ru/00ada96¢e
rpak1aHuH
PesepBusblil ypok. O0001IEHIE 1
58 CI/ICTI;)MaTmZEH;I 3gaHui / Beepoccuiickas bubmorexa LHOK
p https://m.edsoo.ru/00adb33c¢
poBepoyHas pabora
KonTtponsHas pabora Ne4 o teme
bu6mmorexa [{OK
59 «CtpoeHne aroMa. XUMUYECKas CBS3bY /

Bcepoccuiickast mpoBepodHast pabota

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



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
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60 DNEeKTPOOTPHUIIATEILHOCTh ATOMOB | bubnnoreka [JOK
XAMHUYECKHX JJIEMCHTOB https://m.edsoo.ru/00adaabg
61 HMonnas xumuyeckas CBS3b 1 Bubmorexa OK
https://m.edsoo.ru/00adac34
62 KosanenTnast noisipHast XuMu4decKkas CBSI3b 1 bubmorexa LHOK
p https://m.edsoo.ru/00adaab8
63 KoBasienTHast HeTONsIpHAs XUMUYECKast | bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab&
bu6mmoreka [IOK
64 C 1
TCHCHD OKHCIICHIA https://m.edsoo.ru/00adae28
65 OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC | bubmuoreka [JOK
peaknuu https://m.edsoo.ru/00adb076
bu6mmorexa [{OK
66 0] 1
KHCITUTEIH 1 BOCCTAHOBHTCEH https://m.edsoo.ru/00adb076
PesepBusblil ypok. O0001IEHIE 1
67 CI/ICTI;MaTI/BZp 1581 3HaHH;III 10 TEME 1 bubnnorexa [IOK
I https://m.edsoo.ru/00ad9cb2
«CTpoeHne aroMa. XUMHUYECKasi CBS3b
68 PezepHblit ypok. O600mIeHNE 1 | bub6nunoreka [IOK
cucTeMaTU3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
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9 KJIACC

KosmnuecTBo yacos i DJIEeKTPOHHbBIE
aTa
Ne Kontpos | IlpakTnu uudpoBbIe
Tema ypoka usyue
n/n Bcero bHBIE ecKHe o0pa3oBaTe/bHbIE
HUSA
padoThI padoThI pecypcol
[Iepnonnueckuit 3akoH. [lepnonnueckas
1 crucTemMa XMMHU4YecKux 3iemeHToB /1. U 1 bubmmorexa [TOK
T https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XUMUYECKHUX AJIEMEHTOB MEPBbIX TPEX 1 bubmmorexa [HOK
p p https://m.edso0.ru/00adb6b6
MEPUOJIOB
3 Knaccudukanus 1 HOMEeHKIaTypa | bubnuotexa [JOK
HEOPTraHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMUYECKOM CBSI3U U THIIBI | bubmuoreka [JOK
KPUCTALNTUYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbhas padora Nel no teme
5 «[ToBTOpEHNUE U yriyOieHHe 3HAHUI 1 1
OCHOBHBIX Pa3fIeJIOB Kypca 8 Kiaccay
6 Kitaccupukanuss XUMHIECKUX PeaKIIHid 1 bubanorexa [JOK
10 pa3JINYHBIM IIpU3HAKaM https://m.edsoo.ru/00adbcb0
[loHsiTHE O CKOPOCTH XUMHUYECKOU
bubmuoreka [JOK
7 peakuuu. [IoHATHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEaKLMIX
g IToHsATHE O XUMHUYECKOM PaBHOBECHU. 1 bubnuorexa [JOK

CDaKTOpBI, BJIMAIOIIHUC HA CKOPOCTb

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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XUMHYECKOH PCaKMU U IMOJIOKCHUC
XUMHYCCKOI'0 paBHOBECUSA

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmorexa [{OK

XUMHYECKUE CBOWMCTBA HA PUMEPE

9
peaxkiuu https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTUUECKON
10 nccoruanuu. CUIbHBIE U ci1a0ble bubmorexa LHOK
A HHaTHH. https://m.edsoo.ru/00adcd68
BJIEKTPOIUTHI
11 HonHrle ypaBHEHUS pEAKIIUNA bubmorexa LHOK
yp peaxi https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCJIOT U
12 OCHOBAaHHUI B CBETE IIpeACTaBICHUIl 00 bubmorexa LHOK
. e https://m.edsoo.ru/00add5d8
3JIEKTPOJIUTUYECKON AUCCOIUALINKI
XUMHUYECKHUE CBOWCTBA COJIEH B CBETE
13 [IPECTABIIEHUNA 00 DIIEKTPOIIUTHUECKON bubmorexa LHOK
peat p https://m.edsoo.ru/00add8b2
IUCCOLMALIUNA
14 IMousgaTue o ruaponanse cosei bubmorexa LHOK
o https://m.edsoo.ru/00add9d4
bubmuoreka [JOK
15 006006 7|
ODIICHHUE H CHCTEMATHIAMHA SHATHIH https://m.edsoo.ru/00addd12
16 [TpakTuueckas padorta Ne 1. «Pemienue bubmuorexa [JOK
3KCTIEPUMEHTAIIBHBIX 3a]1aW» https://m.edsoo.ru/00addbfa
KoHnTtponbhas padora Ne2 o teme
17 «DIEKTPOIIUTHYECKAS] TUCCOLMAIINS bubmorexa LHOK
p A HHaru. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIMu B pacTBOPAX)»
13 OO6m1as XxapakTepucTHKa rajJoreHoOB. bubnnoreka [JOK

https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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xJiopa

XmopoBogopoa. CossiHast KUCIIOTa,

19 XUMHUYECKHE CBOMCTBA, OJIYUEHHUE bubnmorera [TOK
’ i ’ https://m.edsoo.ru/00ade 104
MIPUMEHEHUE
[TpakTrueckas paborta Ne 2 o reme
20 «ITomyueHnune coISTHOI KUCIIOTEI bubnmorera [TOK
y - N ’ https://m.edsoo.ru/00ade348
U3y4YEeHUE €€ CBOMCTBY
Brruucnenus no ypaBHeHUSIM
21 XUMHAYECKHUX PEaKIIUU, €CIIU OQUH U3 bubnnorexa [IOK
p ’ https://m.edsoo.ru/00ade488
pEareHToB JIaH B N30BITKE
” OO6m1as XxapakTepuCTHKa JIEMEHTOB bubnmnoreka [JOK
VIA-rpynner https://m.edsoo.ru/00ade64a
Aitorponable MOOU(DUKAIIAN CEPEL.
23 HaXO)KIJ)IGHI/IG CEPEI Hq)eé coeaHHer})mﬁ B bubnnorexa [IOK
P l https://m.edsoo.ru/00ade64a
npupoje. XUMUYECKHE CBOMCTBA CEPBI
24 CepoBoaopoi, ctpoenue, Gpuzndeckue u bubnuorexa [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcupsl cepbl. CepHas KHCIOTa
25 (1)1/1314%01(1/11; u xmi)nqecxne CBOI;ICTBa bubnmorera [TOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHWMHUYECKUE PEAKIINH, JIEKALUE B
OCHOBE MPOMBIIILIEHHOTO CIIOco0a
26 MMOIYYEHHUS CEPHOM KUCIOTHI bubnmorera [TOK
yH p | . https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsA3HEHUE OKPYKAOILIEH
Cpe/lbl COCIMHEHUSIMU CEPBI
27 Brruncnenue MaccoBoM 10JIH BBIXOJa bu6nmmoreka [JOK
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IPOAYKTA PEaKuu

https://m.edsoo.ru/00adec8a

OO01as xapakTepucTuKa 3J1eMeHTOB VA-
rpynnsl. A30T, pacipocTpaHeHHE B

bu6mmorexa [{OK

28
npupojie, PU3NYECKUE U XUMUIECKHE https://m.edsoo.ru/00adeeatd
CBOICTBA
AMMHuak, ero pusnyeckue u

29 XHMHYECKHE CBOMCTBA, OIyUYCHUE U bubmmorera [JOK

’ i https://m.edsoo.ru/00adf004
IpUMEHEHNE
[IpakTuueckas padora Ne 3 o Teme
30 «ITomyyenne aMmMuaka, U3y4eHHE €ro bubmorera [JOK
. e > M5 https://m.edsoo.ru/00adf180
CBOICTB»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnnoreka [JOK
XHMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanre HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX

32 00peHnii. XMMHUYECKOE 3arps3HCHUE bubmmorera [JOK
yAo0p o p https://m.edsoo.ru/00adf518
OKPY>KaIOIIEH Cpeibl COSAMHEHUSIMU
azora
®docdop. Oxcun docdhopa (V) u

33 (100c<(11))0 pHasI KI/ICJI((l))Ta q)q)lfm(qez:lcne " bubmmorexa [TOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOUCTBA, MOJTyYCHUE
Hcnonb3oBanue hocharoB B kKauecTBe
34 MMHEPAJIbHBIX YIO0OpeHUH. 3arpsa3HeHue bubmmorera [JOK
p . yAo0p - arp https://m.edsoo.ru/00adfc20
PHUPOJTHOM cpenbl pocharamu
15 Yraepon, paclipocTpaHEeHHE B IIPUPOJE, bubnuorexa [JOK

(I)I/IBI/ILICCKI/IC 1 XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcuapl yriaepoja, ux Gusndeckue u
XUMUYECKHUE CBOMCTBA. DKOJIOTHYECKUE

bubmuoreka [JOK

36
poOJIEMBI, CBSI3aHHBIE C OKCUIIOM https://m.edsoo.ru/00adfebe
yraepoaa (IV)
37 VYronbHast KUCIOTA U €€ CoNn bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o Teme
18 "ITosryueHue yriieKucioro rasa. bubnunoreka [IOK
KauectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
noH"
[TepBoHauanbHBIC MTOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubnnorexa [IOK
p https://m.edsoo.ru/00ae054¢
COCIMHEHUSX yTiIepoaa
bu6mmoreka [{OK
40 Kpemnuii u ero coefuHeHUs
P https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Perenune
41 AKCIIEPUMEHTAIIBHBIX 3aa4 M0 TEME bubmuorexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ac0bf2
COCTUHECHUS»
KonTponbnas padora Ne3 no teme
. bubmuorexa [JOK
42 «BaxHeie HeMeTaIbl U UX
https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO6m1as XxapakTepruCTUKa XUMHUECKUX
AJIEMEHTOB — METAJLIOB.
bubmuoreka [JOK
43 MerTtannuueckas CBsI3b U METAJNIMYECKas

KpUCTAJLINYCCKaA peméTKa.
duznyeckue CBOMCTBA METAJIOB

https://m.edsoo.ru/00aec103e
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XUMHYECKHE CBOMCTBA METALJIOB.

44 DIIEKTPOXUMHUUECKUI PSIT HAIPSOKEHUI bubnnorexa [IOK
p P P https://m.edsoo.ru/00ael156
METAJLJIOB
OO01mue criocoObl MOTYYSHHUS METALIOB.

45 CmuiaBbl. Beruuciienust mo ypaBHEHUSM bubnnoreka [JOK
XUMHYECKHX PEAKIUI, €CIIU OUH U3 https://m.edsoo.ru/00aecl 156
peareHTOB COJICPKUT MPUMECH

46 ITorsATHE O KOPPO3NHU METAIIJIOB bubmorexa LIOK

PP https://m.edsoo.ru/00ae1278
bu6mmorexa [{OK

47 €JIOYHBIE METAJLIIbI
10 https://m.edsoo.ru/00ae14b2

48 OkcHuabl ¥ THAPOKCUIBI HATPUS U KaJIUA bubnmorera [TOK

A AP A p https://m.edsoo.ru/00ae14b2

49 [I{es104HO3EMENBbHBIE METATLIBL — bubnnorexa [JOK
KaIbIIMA 1 MarHui https://m.edsoo.ru/00ac15e8

50 Bakueiiime coeauHeHU KaJIbIUA bubmmorera [TOK

A H https://m.edsoo.ru/00aecl5¢e8

51 O000I11IeHNE U CUCTEMATU3AIUs 3HAHUN

57 JKEcTKOCTh BOJIBI U CITOCOOBI €€ bubmuoreka [JOK
YCTpaHECHHS https://m.edsoo.ru/00ae1886
[TpakTuueckas pabota Ne 6 o reme
S .. bu6mmoreka [JOK

53 JKECTKOCTEL BOABI U METOIEI €6

" https://m.edsoo.ru/00aclae8
YCTpaHEHUS

54 N — bubmuoreka [JOK

https://m.edsoo.ru/00aelc64

55 AmMoTepHBIe CBOWCTBA OKCHIA U bubnuorexa [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
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THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka IHOK
56 Keneso 1
https://m.edsoo.ru/00ac1d86
57 OKcuibl, THAPOKCHUIBI U COJIU XKeJe3a bu6mmoreka [{OK
(IT) u xene3a (III) https://m.edsoo.ru/00ae35¢6
58 O000I11IeHNE U CUCTEMATU3aLUs 3HAHUN
[IpakTrueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAIIBHBIX 3aa4 MO TEME bubnnorexa [JOK
«Bakuenume MeTalibl U UX https://m.edsoo.ru/00ae3de8
COEIUHEHUSDY
Brruucnenus no ypaBHeHUSIM
XUMUYECKUX PEAKIIUN, €CITH OJIUH U3
60 €areHTOB J1aH B U30BITKE WIN CONEPKUAT bubnnorexa [IOK
p . p https://m.edsoo.ru/00ae1750
pUMecH. BhIrCIIeHns] MacCOBOM JI0JIH
BBIXO/1a TPOJYKTA PEaKIIUu
61 O0001Ienne 1 cucTeMaTH3alns 3HAHAN
KoHnTtponbhas padora Ne4 o teme
62 «BakHelMEe MeTaIIBI U UX
COEIUHEHUSY
63 BemecTBa u Marepuansl B bu6mmoreka [{OK
IIOBCEIHEBHOM KU3HU YeJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMUUYECKOE 3arpsA3HEHNE OKPYKAOLIEH bubmuorexa [JOK
cpelibl https://m.edsoo.ru/00ae4270
65 Ponb xumMuu B perieHny SK0I0rHYeCcKux bub6nuoreka LIOK
npodeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O60011eH1Ee U bubnnorexa [JOK
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cUcTeMaTu3alus 3HaHUU

https://m.edsoo.ru/00ae0d0a

67 PesepBubiit ypok. O600111eH1E U | bubnuorexa [JOK
cUucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c¢
68 PesepBHeIit ypok. O600ICHHE 1 | bubnnorexa [JOK
cUcTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBbBI

8 KVIACC

Kox
nposep
f1eMOro
pe3yJibT
aTa

IIpoBepsiembie MpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOT'O 00111€Tr0
o0pa3zoBanus

IIo Teme: ((HepBOHa‘-IaJIBHI)Ie XUMHWYCCKUC ITOHATHUA»

1.1

pacKpbIBaTb CMBICI OCHOBHBIX XUMHYECKUX TIOHSTHH: aToM,
MOJIEKYJIa, XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMECh (OJHOpPOJHAs U HEOJHOPOJAHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAs M MOJICKYJISpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAsL Macca, MaccoBasi J0Jsl XUMHUYECKOIO
JJIeMEHTa B COCAMHEHHM, MOJIAPHBIA O00BEM, XUMHYECKas
peakmus, KiIacCUPUKAIM pPEaKIUi: peakuu COSAMHEHUS,
peaKuu pa3ioXKEeHHs, PEeaKIHH 3aMelIeHHs], peakluu OOMeHa,
9K30- U IHJOTEPMHUUECKUE PEAKIUH, TEIUIOBOH 3((HEeKT peakiuy,
pacTBOp, MaccoBasi J0Js BellecTBa (MPOIEHTHAsT KOHIICHTPAIH)

B pacTBOpe

1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKHUX MMOHSTHH
U NPUMCHATbL OTHU IIOHATHUA IIpU OIIMCAaHUHW BCIICCTB MU HX

MPEBpAILCHHI

1.3

HCIIOJIB30BaTh XMMHUYCCKYI0 CHUMBOJIMKY I  COCTAaBJICHHA

dbopMyI1 BelecTB ¥ YpaBHEHU XUMHUECKUX PEaKIIHii

1.4

paCKpbIBaTb CMBICII 3aKOHOB COXpaHCHHA MacCCbl BCHICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOTO Y4YCHHUA, 3aKOHA

ABoraapo

1.5

OIpeaAcCiIATb BAJICHTHOCTbL A4aTOMOB JJICMCHTOB B 6I/IHapHBIX




COCAUMHCHUAX

1.6

KJIacCU(UIIMPOBATh XUMHUYECKHE peakiuu (10 YHCIY U COCTaBy

YYaCTBYIOLIMX B PEAKIIUH BEUIECTB, 10 TETJIOBOMY d(PQEKTY)

1.7

BBIYUCIIATH OTHOCUTCIIbHYIO MOJICKYJIAPHYHO U MOJISIDHYHO MACCBhI

B€IICCTB

1.8

BBIYUCIIATH MAaCCOBYIO NOJIKO XUMHUYCCKOI'O 3JICMCHTA 110 Q)opMyﬂe

COCIUHCHHS,

1.9

BBIYUCIIATH MaCCOBYIO JOJIIO BCHICCTBA B PACTBOPE

1.10

IMPUMCHATH CCTCCTBCHHOHAYYHBIC MCTOJBbI IIO3HAaHUA -
Ha6J'IIO,I[eHI/Ie, HU3MCPCHUC, MOICINPOBAHUC, OKCIICPUMCHT

(peabHBIN U MBICJICHHBIH)

IIo Tewme: «Baxnenmue MNpCeACTAaBUTCIIM  HCOPIraHUYCCKHUX

BCIICCTB»

2.1

PaCKpbIBaATb CMBICII OCHOBHBIX XHMHYCCKHUX MOHSTHH: OKCH I,

KHCJ10Ta, OCHOBaHHEC, COJIb

2.2

OIpPEAEIATh MPUHAMAIEKHOCTh BEIIECTB K ONpPENEIEHHOMY KIIacCy

coequHeHul o popMynam

23

KHaCCI/I(bHHI/IpOBaTB HCOPraHUYCCKUEC BCIICCTBA

24

XapaKTepu30BaTh (OMHCHIBATh) OOIIUME XUMHYECKHE CBOMCTBA
BEIIECTB  PA3JIMYHBIX  KJIAcCOB,  TOJTBEpXAas  OMHCaHUE
npUMepaMu  MOJIEKYJISIPHBIX ~ YPAaBHEHHUHW  COOTBETCTBYIOLIUX

XUMHYECKHX PEaKUi

2.5

IMPOrHO3UpPOBATH CBOMCTBa BC€IICCTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBa, BOBMOKHOCTHU ITPOTCKAHUA XHUMHUUYCCKUX

HpeBpaIlIGHI/II;'I B pa3JIMYHBIX YCIIOBUAX

2.6

CIEOBaTh MpaBWJIaM IIOJIb30BAHUS XHUMHYECKOW TIOCYJIOM H
1a00paTOPHBIM 000PYIOBAHUEM, a TAK)KE MPABUIIAM OOpPAICHHUS C
BEII[ECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMHU TIO BBITTOJIHECHHUIO
7a00paTOPHBIX ~ XMMHYECKHUX OMNBITOB MO TONYyYEHUIO U
coOMpaHHi0 Tra3000pa3HBIX BEMIECTB (BOJOPOJAa W KHCIOPOJA),
MNPUTOTOBJIEHUIO PACTBOPOB C OMNPEACIEHHON MAacCOBOM HOJIEH

pacTBOPEHHOIO  BELECTBA,  IUIAHUPOBATb U NPOBOJUTH




XUMHYCCKUC OSKCICPUMCHTBI 110 pPaClIO3HABAHUIO PACTBOPOB
miejaouel M KHCIOT C  IIOMOIIbIO HHAUKATOPOB (J'IaKMyc,

dbenondranenn, METHIOPAHK U IPYTHE)

2.7

IIPOBOJIUTH PACUETHI 110 YPAaBHEHHUIO XMMHUYECKON peaKkuu

IIo Teme: «Ilepumommuecknii 3akoH u lIlepuonnueckas cucrema
xumuueckux snemeHtoB . M. MengeneeBa. CTpoeHne aTOMOB.
Xumuyeckas CBS3b. OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE

peaKIum»

3.1

PACKpbIBaATh CMBICI OCHOBHBIX XHUMHWYCCKUX MMOHSTHM: AApO
aToMma, BHGKTpOHHHﬁ cJIou aToMa, aroOMHas Op6I/ITaJ'IB, paaunyc
aToMa, XUMHYCCKas CBA3b, MOJJAPHAA U HCIOJAPHASA KOBAJICHTHAA
CBA3b, JJICKTPOOTpULIATCIbHOCTb, HOHHAsA CBA3b, HOH, KAaTHOH,

AaHHOH, CTCIICHb OKHMCJICHUSA

3.2

KJIaCCI/I(i)I/ILII/IpOBaTB XUMHNYCCKHE 3JICMCHTbI

3.3

OIIUCBIBATH u XapaKTepU30BaTh TaOJIUYHYIO bopmy
[Teproanueckoil CUCTEMBl XMMMUYECKHX DJJIEMEHTOB: pa3jindarhb
NOHATUS «IJIaBHasg moArpynma (Arpymma)y # - «mo0odHas

noarpynna (brpynmna)», «Masbie» 1 «O0NbIINe) MePUOIbI

3.4

packpbiBaTh cmbica Ilepunoanmueckoro 3akoHa /[.M. Menaeneena:
JEMOHCTPUPOBATh TMOHUMAaHUE TMEPUOJIUYECKON 3aBUCHUMOCTHU
CBOMCTB XHMHYECKHX DJJEMEHTOB OT HUX IIOJOXKEHUA B

[Iepnonnueckoii cucreme

3.5

COOTHOCHUTh O00O03HAYCHHUS, KOTOpPhIE WMEIOTCS B Ta0IMIIe
«[lepuonuyeckasi cUCTeMa XHMHYECKHX d3jemeHTOoB  JI.U.
MeH[[eJIeeBa» C YHUCJIOBBIMHA XapaKTepI/ICTI/IKaMI/I CTpOGHI/Ifl aTOMOB
XUMHYECKHX 3JICMEHTOB (COCTaB M 3apsja sjpa, oOIIee YHCIIO

AJIEKTPOHOB U PACIPENETICHUE UX MO AIEKTPOHHBIM CIIOSIM)

3.6

OmnpeaAcIsAiTb CTCIICHbL OKHCJIICHHUA 3JICMCHTOB B 6I/IHapHBIX

COCAUHCHHUAX

3.7

OIIPCACIIATL BU XMMHUYECKOM CBSI3U (KOBaJ'ICHTHaH n I/IOHHaSI) B

HCOPTaHNUYCCKUX COCIUHCHUAX

9 KVIACC




Kox
npoBeps
e€MOoro
pe3yJbT
aTa

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbLTATHI OCBOCHHS] OCHOBHOIM
0o0pa3oBaTe/IbHOI IPOrpaMMbI OCHOBHOT'O 00111er0
o0pa3zoBaHus

1o Teme: «BemiecTBO U XUMUYECKasi peaKLMsD)

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHATHMH: PacTBOD,
JJIEKTPOJIUTHI, HEIJIEKTPOJINTHI, JIEKTPOJIUTHYECKAS
JUccoLManus, peakuud HOHHOrOo OOMEHa, KaTalau3aTop,
XMMHAYECKOE paBHOBECHE, OOpaTHMbIE U HEOOPAaTHUMBIE PEaKIIH,
OKHCIIUTEIIbHOBOCCTAHOBUTENIBHBIE ~ PEaKIUM,  OKHCIUTEIb,
BOCCTAHOBUTEJb, OKHUCICHHE U BOCCTAHOBIIEHHUE, aJUIOTPOIIMS,
aMpOTepHOCTh, XUMHMYECKass CBsA3b (KOBaJCHTHAas, WOHHa,
MeTajuIn4ecKas), KpUcTajsInueckasl pemeTka, CijiaBbl, CKOPOCTh

XUMHYECKON peaKuu

1.2

HIUIIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHSTHH
U IIPUMCHATb OTH IIOHATHUA IIPH OIIMCAHHH BCHICCTB U HX

IIpEBPAILCHUI

1.3

COCTaBJISITb  YPAaBHCHUA BHGKTpOHHTHHGCKOﬁ JUucconranuu
KHCJIOT, menoqeﬁ n COHCﬁ, IIOJIHBIC U COKpaH_IéHHBIe YpaBHCHUA

peakuii HFOHHOTO OOMeHa

1.4

PaCKpLIBaTh CYIIHOCTb OKHCIINTCIBbHO-BOCCTAHOBHUTCIIBHBIX
peaKHI/Iﬁ MMOCPCACTBOM COCTABJICHHA 3JICKTPOHHOI'O 0ajaHca 3THX

peakuuii

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XMMUYECKON peakuu

Ilo temam: «HemeTamiasl U UX coeAUHEHHUS» U «MeTalibl U UX

COCANHCHUA»

2.1

XapaKTepu30BaTh (OMHUCHIBaTH) oOmMUe ©  crenuduieckue
XUMHYECKHE CBOWCTBA TMPOCTHIX W  CJIOXKHBIX  BEIICCTB,
MOJITBEPXK/Iasi ONMCAHUE TPUMEpPAMH MOJICKYJISPHBIX M MOHHBIX

YPAaBHEHUH COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIINI

2.2

COCTaBJIATH YpaBHCHHA peaKuHﬁ, MMOATBCPIKAAIOIINX

CYyLICCTBOBAHUC TEeHETUYECKON  CBS3U MCXKAY BCIICCTBAMHU




Pa3IUYHBIX KJIACCOB

23

IMPOTrHO3UPOBATH CBOMCTBaA B€IICCTB B 3aBUCHUMOCTH OT HX
CTpOCHUA, BO3MOXXHOCTH IMPOTCKAaHUA XUMHNYCCKUX

HpeBpaH_ICHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

24

CIEAOBaTh MpPaBWJIaM IIOJb30BaHUA XUMHUYECKOM TMOCYHON U
1ab0paTOpPHBEIM 00OPYIOBAaHUEM, & TAKXKE MPaBUIIAM OOpAICHUS
C BellecTBAMH B COOTBETCTBUHM C HMHCTPYKUMSIMH  TIO
BBITIOJTHEHUIO ~ JTAOOPATOPHBIX ~ XMMHYECKHX  OIBITOB  TIO
MOJIYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa U

YTJIEKUCIIOTO ra3a)

2.5

IMPOBOAWUTL PC€aKUWM, IMOATBCPIKIAIONINC Ka4eCTBEHHBIA COCTaB
Pa3UYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-,
Opomua, womuna, KkapOonar, docdar, cunmkar, cyibdar,
THIPOKCUIMOHBI, KATHOHbI ~aMMOHHS, HOHBI  H3YyYCHHBIX
MCTAJJIOB, MNPUCYTCTBYIOIIHC B BOIOHBIX pacTBOpax

HCOPraHUYCCKUX BCIICCTB

IIo Teme: «Xumus u OKpYyKaromias cpeaa»

3.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHUMHYCCKHX MMOHSTHH: HI[K

BCIICCTBA, KOPPO3Hd METAJIJIOB

3.2

MIPUMEHATH OCHOBHBIE OTIEPALIMH MBICTUTEIHHOUN S TEIIbHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHHUE, O0OOIICHHE, CHUCTEMAaTH3AIIMIO,
BBISIBIICHUE TPUYUHHO-CJICICTBEHHBIX CBSI3€M — IS MU3Y4YCHUS
CBOMCTB BEIIECTB M XUMHUUYECKUX PEAKIINil; ECTECTBEHHOHAYYHbBIE
METO/bI MMO3HAHUS — HAOJI0ICHHE, U3MEPEHUE, MOJICIIMPOBAHUE,

HKCIIEPUMEHT (peabHbI U MBICICHHBIN)




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

1

HepBOHa‘laJ'ILHLIe XUMHWYCCKHUC ITIOHATHUA

1.1

Hpe,Z[MCT XuMUH. POJIb XMMHUH B )KM3HH UeIOBeKa. XUMHUSI B CUCTEME
HayK. Tena wu BemectBa. @POHU3HMUECKHE CBOMCTBA BEIIECTB.

AI‘pGF&THOG COCTOsIHHEC BCIICCTB

1.2

ITonsaTHe 0 MeTOaX MO3HAHUS B XUMUM. UMCTBIEC BEIIECTBA U CMECH.

CriocoObI pa3aenieHus: cMecei

1.3

ATOMBI u MOJICKYJIBI. XUMHUYECKHE 9JICMCHTBI. CuMBOJIBI
XUMHNUYCCKHUX JJIECMCHTOB. HpOCTBIG N CJIOXKHBIC BCUICCTBA. ATomHO-

MOJICKYJISIPDHOC YYCHUC

1.4

Xumuueckass  ¢opmyna. BaneHTHOCTH aTOMOB  XHMHYECKHX
AJIEMEHTOB. 3aKOH ITOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTEIbHAs
aToMHass macca. OTHocuTenbHas MOJIEKyJsIpHas Mmacca. MaccoBas

J0JIs1 XUMHUYCCKOI'o 3JICMCHTA B COCAMHCHUHN

1.5

KommuectBo BCIICCTBA. Moib. MOJ'IHpHaH macca. B3aumocBs3b
KOJIMYCCTBA, MACChl MW YHUCJIAa CTPYKTYPHBIX CAWHUIL] BCIICCTBA.

Pacuérel mo popmynaM XuMHUYECKUX COCTUHEHUI

1.6

dusznueckue U XUMHYECKHUE SIBICHHUS. XUMHUYECKas peakuus u eé
MPU3HAKU. 3aKOH COXPAHEHMS MacChl BEIIECTB. XHUMHUUYECKHE
ypaBHeHHs. Kiaccudukamus XMMHYECKHX peakuuid (COeIUHEHUS,

pasioKeHus, 3aMeIeHUs, 0OMEHa)

1.7

XUMHYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYHOH, ¢
npaBUjIaMd pabOThl B JIa0OpaTopuu W mpuéMamu OOpameHus c
71a00paTOPHBIM 000PYAOBaHHEM, U3YUCHHE M ONHCAHUE (PU3MUECKUX
CBOHCTB 00pa3IlOB HEOPraHWYECKHX BEIIECTB, HaOIIOAEHUE
¢u3nueckux (TIIaBIeHHE BOCKA, TastHUE JIbJIA, PACTHPAHUE caxapa B
CTyIKE, KUINICHUE W KOHJCHCALUS BOJbI) M XUMHUYCCKHX (FOpPEHUE

CBCYH, IIPOKAJIMBAHUC MEJIHOM ITPOBOJIOKH, B3aUMOJICHCTBHE Mela C




KHCIIOTOW) SIBJICHWH, HAOJIOJEHWE W ONHCAaHWEe MPU3HAKOB
MpPOTEeKaHUs  XUMHUYECKUX  peakuuil  (pa3joxeHue  caxapa,
B3aMMO/ICHICTBIE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUe
ruapokcuna meau(ll) mpu HarpeBaHuu, B3aMMOJCICTBHE >Kee3a C
pactBopom cosin menu(Il), u3yuenue criocoboB pasneiieHus cMmecei
(c moMoILbI0 MarHuTa, GUIbTPOBAHKE, BHITAPUBAHUE, JUCTUILISALIMS,
xpomartorpadusi), TMPOBEACHWE OYUCTKH IIOBApEHHOW  COJIH,
HAOJIOZEHWE W  ONHMCAaHUE pPE3YJIbTaTOB MPOBEACHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsS MacChl, CO3/JaHHUE Mojiesei

MOJIEKY (IIapOCTEP KHEBBIX )

Baxnerime npencraBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech rasos. Cocras Bo3gyxa. Kucnopon — snemeHT u
npocroe  BewiectBo. HaxokneHuwe — kuciopoja B IPUPOJE,
¢du3nveckre 1 XMMHYECKHE CBOMCTBA (peakiuu ropenus). OKCUIbl.
[lpumenenne xucimopopa. CrocoObl MOMY4EeHHUS KHCIOpOJa B
7abopaTopud W TPOMBIINUICHHOCTH. KpyroBopor kuciopoma B

npupoe. O30H — alIOTPOIHAs MOAU(DUKAIIHS KUCIOPOAa

2.2

TemnoBoit 3¢pdekT XUMHUECKON peakluuu, TEePMOXUMHUYECKHE
YpaBHEHHUSI, SK30- U IHJAOTEPMUYECKUE peaKlUU. TOIINBO: yrojb U
MeTaH. 3arps3HEHHE BO3llyXa, YCHUJICHHE MapHUKOBOTO 3(dekTa,

pa3pylieHue 030HOBOTO CJIOSI

23

Bonopon — anemeHT M npocroe BemiectBo. HaxoxaeHue Boaoponaa B
npupozae, (usnyeckne ¥ XUMUYECKHE CBOMCTBA, MPUMEHEHHE,

cnocoObI osryyeHust. KucioTsl u comu

24

MousipHblii 00BEM ra3oB. Pacuérbl 10 XUMUYECKUM YpaBHEHUSAM

2.5

®dusnyeckue cBOWCTBa BOAbl. Boma kak pactBoputenb. PacTBOpHI.
Hacpiiennple ¥ HEHaChIIEHHBbIE  PacTBOpPblL.  PacTBOpUMOCTH
BEIIECTB B BoJEe. MaccoBas 1oyl BellecTBa B PacTBOPE.
Xumnueckue cBoicTBa BOAbl. OcHoBaHus. Poib pacTBOpOB B
NpUpoOAE€ U B KU3HM 4YesnoBeka. KpyroBopor BOIbI B MNpPUPOIE.

3arpsi3HeHue npupoHbIX BoJ. OXpaHa U OUYHMCTKA TPUPOIHBIX BOJ

2.6

Kiaccudukanms HEOPraHUYECKHUX COEIUHEHUH. OKcubl.

Knaccudukanus OKCHJIOB: coseoOpa3yromue (OCHOBHBIE,




KHUCIIOTHBIE, aM(pOoTepHbIe) U HecosieoOpasyronme. Homenkiarypa
okcugoB. Du3MUECKMEe UM XUMHUYECKHUE CBOHCTBA  OKCHJIOB.

HonyquI/Ie OKCHI0OB

2.7

OcHoBaHusl. Knaccudukanms OCHOBAaHMHU: WENOUH u
HEPaCTBOPHUMBbIE OCHOBaHUSI. Homenknarypa OCHOBaHUH.
dusnyeckne W XUMHUYECKHE CBOiWicTBa oOcHOBaHuHU. [lomydenwue

OCHOBaHUH

2.8

Kucnorel. Knaccudukamuss kucinor. HomeHkmarypa  KHCIOT.
dusnyeckue M XUMHUYECKHE CBOMCTBA KHUCIOT. Psn akTUBHOCTH

MerasuioB H.H. bekerosa. [Tonyuenue kucinor

2.9

Comu. Homenknarypa coseir. @u3nueckue U XMMHUYECKHUE CBOMCTBA

cosieid. [lonyuenue coneit

2.10

I'eneTnueckas cBs3b MCKAY KiIaCCaMU HEOPTaHUYCCKUX COG,I[I/IHCHI/Iﬁ

2.11

XUMHAYECKUI JKCIIEPUMEHT: KAaueCTBEHHOE OIpezieIIeHUe
COZep)KaHUsl KHUCIOpOJa B BO3AyXe, IIONydeHHe, CcoOupaHue,
pacrio3HaBaHME M H3YyYEHHUE CBOICTB KHCIOpOAa, HAOII0JIEeHHE
B3alMO/JICICTBUS BEIIECTB C KMCIOPOAOM U YCIOBHSI BOSHUKHOBEHUS
U TpeKpalieHus ropeHus (mokapa), O3HaKOMJICHHE ¢ oOpa3lamu
OKCHJIOB ¥ ONHMCAaHUE WX CBOWCTB, IIOJly4YeHHE, COOMUpaHue,
pacrio3HaBaHME€ M M3Y4YE€HUE CBOWCTB BOAOpoAa (rOpeHue),
B3aumojeiicteue Bojgopoaa c¢ okcugoMm wmenu(Ill) (Bo3moxkHO
UCIOJb30BaHUE  BUAEOMATEpUaloB),  HaOdrogeHue  o0Opa3LoB
BEIIECTB KOJHMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOCHHOCTEMN
pacTBOpEHMsI  BEIIECTB  C  pa3IM4YHOM  PacTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MacCOBOM J10Jei
pacTBOPEHHOIO BEUIECTBA, B3aMMOJECHCTBUE BOABI C MeETalIaMU
(natpuem u KaJIbLIIEM) (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUAJIOB), ONPEIEICHUE PACTBOPOB KHUCIOT M IIEJIOYel C
MOMOIIIBI0 WHAMKATOPOB, UCCIIEIOBAHNE 00pa3llOB HEOPTaHMYECKHX
BEIIECTB PA3JIMUYHBIX KJIACCOB, HAOIIO/IEHHME H3MEHEHMs OKpacKu
UHAUKAaTOPOB B pacTBoOpax KHCIOT U IIeJo4yel, H3ydeHue
B3auMozeiicteus okcuga menu(ll) ¢ pactBopoMm cepHON KHCIOTHI,
KUCJIOT C METaUlaMH, PEaKIuid HEeWTpaau3aluuu, MOJIYyYECHHE

HCPACTBOPUMBIX OCHOBEIHHFI, BBITCCHCHUC OJHOI'0 METajllla APYTUM




H3 pacTBOpa COJIM, PCHICHUC SJKCIICPUMMCHTAJIBHBIX 3aJad II0 TCMC

«BaxHeHmue Kiacchl HCOPIraHUYCCKUX COCJIMHECHUI

[Tepuonnueckuii 3akoH u [leproanueckas cuCTEMa XUMUYECKHX
anemenToB /.M. MenpaeneeBa. CTpoeHrue aToMOB. XUMHUYECKast

cB13b. OKHUCIUTEILHO-BOCCTAHOBUTEILHBIC peakunun

3.1

HepBHG IIOIIBITKH KJIaCCI/I(l)I/IKaIII/II/I XUMHUYCCKUX  3JICMCHTOB.
Ilonsatue o rpymnimax CXOAHbIX  3JICMCHTOB (H_IeJ'IO‘lHBIe n
MICI0YHO3EMCIIbHBIC MCETaJlJIbI, TaJIOI'CHBEI, HWHCPTHBIC rasm) .

QHCMGHTH, KOTOPELIC O6p83y1-OT aM(bOTepHBIC OKCHUJbI U THAPOKCHUIbI

3.2

[Tepuonnueckuii 3akoH. Ilepuonndyeckass cucremMa XHUMUYECKUX
JJIEMEHTOB .. Meneneesa. KopoTkonepuoanas u
JmHHONepuoHast ¢opmbl Ilepuonnueckoil cucTeMbl XMMHYECKHX
anemenToB .M. Menneneesa. llepuonsl u rpynmnsl. @uznuecKkuil

CMBICJT TOPAAKOBOTO HOMEpPA, HOMEPOB MCPUOJa U I'PYIIIILI SJIEMCHTA
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Crpoenue atoMoB. CocTaB aToMHBIX siep. M30Tonbl. DIEKTPOHBI.
CtpoeHue 3JeKTPOHHBIX 000J04Y€K aTOMOB MEPBbIX 20 XUMHUUYECKUX
sanemeHtoB  llepumoamyeckoit  cuctembr .M.  Menneneena.
XapakTepucTuKka XUMHUYECKOTO 3JIEMEHTa IO €ro IMOJIOKEHUIO B

ITepuonuueckou cucreme /[.11. Meneneera
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3aKOHOMepHOCTI/I HU3MCHCHHUA  paanuycCa aTOMOB XUMHNYCCKHUX
9JICMCHTOB, MCTANIMYCCKUX MW HCEMCTAIJINYCCKUX CBOMCTB TIIO
rpymniaM u 1nepuolam. 3HaueHHue HepI/IOI[I/ILICCKOFO 3dKOHa H"
Hepnozmqecxoﬁ CUCTCMbl XHUMHYCCKUX OJICMCHTOB IJId Pa3BUTUA

Hayku U npaktuku. .M. MenneneeB — yu€Hblid U rpaskJJaHUH

3.5

Xumuueckasi cBa3b. KoBasieHTHas (TOJSpHAS U HETOJIAPHAs) CBS3b.

DNEeKTPOOTPULIATEILHOCTh XUMHUECKUX JIeMeHTOB. loHHAas CBsI3h

3.6

Crenenps okucieHHsA. OKHCIUTEIHHOBOCCTAHOBUTCIBHBIC pPCaKkuru.
Hpoueccm OKHCJICHHA MW  BOCCTAHOBJICHHA. OxuciureIn U

BOCCTaAaHOBHUTCIIN

3.7

XUMHUYECKUH IKCIIEPUMEHT: U3y4eHHE 00pa3L 0B BELIECTB METAINIOB
U HEMETAJUIOB, B3aUMOJEHCTBHE THIPOKCHIA IIMHKA C pacTBOpamMH
KMCIIOT M IIEJI0YEH, IPOBEAEHUE OINBITOB, WJUIFOCTPUPYIOIIUX

NpUMEPLI OKHUCIHUTCIbHO-BOCCTAHOBUTCIBHBIX peaKI_II/Iﬁ (FOpeHI/Ie,




PEeaKINK pas3JIoKEHUs, COCTUHECHUS)

9 KVIACC

Kox

IIpoBepsieMblii 3JIEeMEeHT COIePKAHUSA

BemectBo u xumunueckas peakuus. [lopropenue

1.1

[lepuonuueckuii 3akoH. Ilepumoamyeckas cucreMa XHUMHYECKHX
sneMmenToB JI.1. MenneneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTH B
W3MECHEHUU CBOWCTB XUMHYECKHMX OJJIEMEHTOB TEPBBIX TPEX
MEPUOJOB, Kajusd, Kb M HUX COCAUHEHUN B COOTBETCTBUH C
MOJI0KEHUEM AJIEMEHTOB B [IeproIMUeCcKOi CUCTEME U CTPOEHUEM UX

aTOMOB

1.2

CrpoeHune  BemiecTBa:  BHJBl ~ XMMHUYECKOW  CBA3M.  THIIBI
KPUCTAIIIMYECKUX PEHIETOK, 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT
TUNA KPUCTAUIMYECKOM PpEIETKM W BUJA XUMUYECKOM CBS3H.
Knaccudukanms ©  HOMEHKIATypa HEOPTaHUYECKHUX  BEIIECTB
(MeXayHapoaHas ¥ TpUBHAIbHAs). XUMHUUYECKHUE CBOICTBA BEIIECTB,
OTHOCSIIIIMXCS K Pa3IMYHbIM KJaccaM HEOPraHMYeCKUX COEIUHEHUH,

TCHCTHUYCCKAsA CBA3b HCOPIraHNYCCKUX BCIICCTB

1.3

Knaccudukanus XUMHUYECKUX PEaKIUil M0 pa3inuYHbIM MpPU3HAKAM
(Mo 4YMcily M COCTaBy YYacTBYIOIIMX B pEakUUU BELIECTB, IIO
TerioBoMy d3(QdeKTy, MO0 HU3MEHEHHUIO CTeleHeH OKHUCICHUS
XAMHYECKHX  DJIEMEHTOB, 10  OOpaTUMOCTH, IO  YYaCTHIO
KaTajan3aTopa). DK30- u SHIO0TEPMUUYECKHUE peakuuu,
TEPMOXUMHUYECKHE ypaBHEHMs. [loHSATHE O CKOPOCTHM XMMMYECKOM

pe€aKuuu

1.4

IToustue 06 O6paTI/IMI>IX n H606paTI/IMBIX XUMHUYCCKHUX PCAKIMAX.
IlonsiTHE O TOMOTCHHBIX H reTCPOrcHHbIX pPCaKIUiIX. Ilonstue o
XUMHUYCCKOM pPAaBHOBCCHH. CDaKTOpBI, BJIIMAIOINHUEC Ha CKOPOCTb

XUMHYECKOH PCAKIMHU U IMOJIOKCHHUEC XUMHUYCCKOI'O PAaBHOBCCHUA

1.5

OKHUCIUTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIHH, JIEKTPOHHBIA OallaHC
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHON peakuuu. CocrasieHue

ypaBHeHI/Iﬁ OKHCIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C




HCIIOJIb30BAHUEM METOZA SJICKTPOHHOI'O OajnaHca

1.6

Teopust ANEKTPOIUTUYECKONM  UCCOLMALUU. IJICKTPOJIUTHI U
HEdJeKTpoauThl. KaThoHbl, aHWOHBL. MexaHu3M JHCCOLMAlUU
BEIIECTB C Ppa3JWYHBIMU BHJAMU XUMHYECKOW CBs3u. CrTemneHb
nuccormanuy. CHIIbHBIE W ca0ble dJEKTPOJIMTHI. Peakiimu mOHHOTO
oOMeHa. Y CI0BHUS MPOTEKAHUS PEaKIIMii HOHHOTO OOMEHa, TIOJIHbIE U
COKpaliéHHble HWOHHBIE YypaBHEHHsS peakiuil. CBOWCTBAa KHCIOT,
OCHOBAHHUH M COJICH B CBETE MPEJICTABICHUH 00 SJIECKTPOJUTHUCCKOU
nuccouranuu. KadecTBeHHblE peakuuu Ha HWOHBL [loHsTHE O

TUApPOJIU3C coJieit

1.7

XUMUYECKUH  OKCIEPUMEHT:  O3HAKOMJIEHHE €  MOJENSIMH
KPUCTALIMYCCKUX PEHIETOK HEOPTAHUYECKUX BEIICCTB — METAJIOB H
HeMeTauioB (rpadura W aiamasa), CJIOKHBIX BEIIECTB (XJIOpHIa
HATpHUs); HWCCICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHYECKOM
peakiuu OT BO3JACHCTBUS pPa3IHYHBIX (PAKTOPOB; HCCIEIOBAHUE
AIIEKTPOIPOBOTHOCTH PACTBOPOB BELIECTB, MpOIecca TUCCOIHMALNT
KUCIIOT,  IIeno4ed W coledl  (BO3MOXKHO  HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB);  MPOBEJACHUE  OIBITOB,  HMJUTFOCTPUPYIOLTUX
NpU3HAKKW TPOTEKaHUs peakluii HOHHOro obOMeHa (oOpa3oBaHMe
ocaZka, BBIJEIIEHHME Ta3a, o0pa3oBaHME  BOJbI);  OIBITOB,
WUTIOCTPUPYIOIIMX TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuii  (rOpeHHe,  peakuu  Pa3JIOXKEHUs,  COCAMHCHUS);
pacrlo3HaBaHHE€  HEOPraHWYEeCKMX  BEIIeCTB  C  IOMOIIBIO
KAYeCTBEHHBIX PCAKIMH HAa WOHBI;, PEIICHUE SKCIEPUMEHTAIBHBIX

3amaq

HemeTannel 1 ux coeMHEHUS

2.1

OO0w1as xapakTepucTuKa rajgoreHoB. OcoOEHHOCTH CTPOEHHs AaTOMOB,
XapakTepHble cTeneHu okucieHud. CrpoeHne U (QU3NYecKue
CBOMCTBA MPOCTHIX BEILECTB — IaJIOTEHOB. XMMUYECKUE CBOMCTBA HA
npuMepe xjopa (B3aMMOJEHCTBHE C MeTalllaMM, HEMETalUlaMUu,
menoyamu). Xsoposopopoa. ComsiHas  KHMCIOTa, XUMHUYECKUE
CBOMCTBA, IIOJIydeHHE, IIpUMEHeHue. [JleicTteue xyopa H
XJIOPOBOZOPOJA Ha OPraHMU3M UelloBeKa. BakHeuume Xaopuasl U UxX

HaxO0XJEHUE B PUPOJIE




2.2

OO6mas xapakrtepuctuka 31eMeHTOB VIA-rpynnsl. OcoOeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTEepHbIE CTeNeHU okucieHus. CTpoeHue u
¢u3nveckue CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOAA W CEpHI.
ANoTporniHbIE MOIUGUKAIMK KUCIOpOJa W Cepbl. XHUMHUYECKHE
cBoictBa cepel. CepoBojopoa, CTpoeHHE, (QuU3WYecKHe U
XUMHWYCCKUC CBOMCTBA. OKCI/II[I)I CCPLL Kak npeaACTaBUTCIIN
KHCJIOTHBIX OKCHUIOB. CepHaﬂ KHCJIOTAa, (1)I/I3I/I‘~I€CKI/I€ U XHUMHYCCKHEC
cBoiicTBa (oOIIME Kak TMPENCTaBUTEIs  Kiacca KUCIOT |
cnenuduyeckue). XHUMHUYSCKHE pEaKIUH, JIeKAIIMEe B OCHOBE
NPOMBIIIICHHOTO  Cloco0a  TMOJMYYCHHS  CEPHOM  KHCIIOTHI.
[Tpumenenne. Conu cepHOM KUCIOTHI, KaueCTBEHHas peakuus Ha
cyibdar-uoH. HaxoxaeHue cepbl U €€ COCAMHECHUH B TNPHUPOJIE.
XUMHUYECKOE 3arps3HEHNE OKPYKAIOMIEH Cpebl COSAMHEHUSIMH CEPBI
(KHCTIOTHBIC TTOKAM, 3arpsi3HEHHE BO3JyXa W BOZOEMOB), CHOCOOBI

€T0 MpCAOTBpaAlICHUA
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OOmas xapakrepucTuka 37eMeHTOB VA-rpynnbsl. OcobeHHoCcTH
CTPOCHHUSI aTOMOB, XapaKTEpPHBIE CTETNEHW OKHUCIEHHUS. A3OT,
pacnpocTpaHeHue B IPUPOJIE, GU3HUECKHE U XUMHUYECKHE CBOMCTBA.
Kpyrosopor a3zora B mpupose. Ammuak, ero (¢usMuecKue U
XMMHUYECKHE CBOMCTBA, MoslyueHUue U npumeHeHue. Cosin aMMOHUA,
uX  (QU3MYECKMe W  XUMHYECKHE  CBOWCTBA, IPUMECHEHHE.
KauecTBeHHast peakiyss Ha MOHBI aMMOHHs. A30THas KHUCIOTa, e
nojy4yeHue, (U3NYEeCKHe W XHMHUYECKHE CBOiicTBa (oOmme Kak
Ipe/ICTaBUTENS KJlacca KHUCIOT M crnenuduyeckue). Mcnonp3zoBanue
HUTPATOB U COJIEH aMMOHHSI B Ka4eCTBE MUHEPAIBHBIX yI0OpECHUH.
XUMHUYECKOE 3arps3HEHHE OKpYXAloWed Cpelbl COeANHEHUSIMH
a3ora (KUCIIOTHBIE JIOKAM, 3arps3HEHUE BO3/AyXa, TIOYBBI U

BOJ0EMOB)
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®docdop, amrorpornHble Moaudukamuu docdopa, Quznyeckue wu
xummudeckne coiictBa. Oxcuna docdopa(V) u dochopHas Kuciora,
(du3nvecKue U XUMHYECKUE CBOKMCTBA, mojiydeHue. lMcmosib3oBaHue

¢dochaToB B kKauecTBE MUHEPAIBHBIX YI0OpEHUI

2.5

OO6mas xapakrtepuctuka 31eMeHTOB IVA-rpynmnsl. OcoOeHHOCTH

CTPOCHHUA AaTOMOB, XapaKTCPHLIC CTCIICHHU OKHUCJICHUA. anepoz(,




QUIOTPONHBIE  MOJAU(HKAIMKA, PACIpPOCTpaHEHHE B  TNPHUPOJE,
¢usnueckue M XUMHUYecKHe cBoHcTBa. Azcopbuus. Kpyrosopot
yriepoga B mpupoxae. Okcuibl yriepoga, UX (QHU3HUECKUE U
XMMHUYECKHE CBOWCTBA, JEMCTBUE HA KUBbIE OPraHU3MbI, OJYyUEHHE
U IPUMEHEHHE. DKOJIOIMYecKHe MpoOJIeMbl, CBSI3aHHbBIE C OKCHJOM
yrnepona(lV); rumore3a T1700ambHOTO  TOTEIUICHHS — KIIMMATa;
NapHUKOBBIN (P (deKT. YToNbHAs KHCIO0Ta U e€ CONU, UX (PU3NUECKue
U XMMHUYECKHE CBOWCTBA, MOJIyueHUE W NpuMeHeHue. KauecTBenHas
peakuus Ha KapOoHaT-uoHBL. Vcrnosibp3oBaHue KapOOHATOB B OBITY,

MCIULHUHE, IIPOMBIIIJICHHOCTH U CCIIbCKOM XO03sHCTBE

2.6

[lepBoHauanbHbIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KakK O
COCJMHEHUAX yriepoja (MeTaH, 3TaH, HTWJICH, AlETUJICH, 3TAaHOI,
[JIMLEPHUH, YKCYCHasl KucioTa). X cocTaB M XUMHUYECKOE CTPOEHUE.
[TonsTHe O OHMOJOrMYECKH BaXKHBIX BEIIECTBAX: JKUpPax, Oenkax,
YIJ€BOJaX — U UX POJIM B JKU3HU YeloBeKka. MarepuaibHOE €IMHCTBO

OPraHu4YCCKUX U HCOPIraHN4ICCKUX COGI[I/IHGHI/Iﬁ

2.7

KpemHuii, ero ¢pu3uveckue ¥ XMMHUYCCKHE CBOWCTBA, MOJYyYCHHE U
npumeHenne. CoeauHeHWs KpeMHHs B mpupoxe.  OOmme
npeacTaBieHus o0 okcuae kpeMHus(IV) M KpeMHHEBOW KHCIIOTE.
CI/IJII/IKaTI)I, nux HNCITIOJIB30BAHUC B 6I)ITy, MCEAUIIUHE,
IPOMBIIICHHOCTH.  BakHe#Ine  CTPOUTENbHBIE  MaTEPHUAIbI:
KepamMHuKa, CTEKJO, IIEMEHT, OeTOoH, kene300eToH. [IpobGiemsr
0e30MacHOr0  HWCIIOJIb30BAHUS  CTPOMTEIbHBIX  MATCPHUAIOB B

OBCE€IHEBHON KU3HU

2.8

XUMUYECKUN 3KCHEPUMEHT: HM3y4eHUEe 00pa3lloB HEOPraHUYECKUX
BELIECTB, CBOWMCTB COJISTHOM KHCIIOTBI; IPOBEACHHE Ka4eCTBEHHBIX
peaknuii Ha XJIOPHI-MOHBl W HaONIOJCHWE TPHU3HAKOB HX
IPOTEKaHUS; OINbBITHI, OTpaXkaroliue (U3NYECKHEe M XUMHUYECKUE
CBOICTBa raJlor€HOB U UX COEIMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE
BUJCOMATEpPHUAJIOB); O3HAKOMJIGHWE C oOOpasllaMd  XJIOPHJIOB
(raloreHus10B); O3HAKOMJIEHME ¢ oOpa3uamMu cepbl U €€
COCJMHEHUSAMHU (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPUATIOB);
HaOMoeHne Tmpouecca OOyIIMBaHHMS caxapa IIOA JeHCTBHEM

KOHHeHTpHpOBaHHOﬁ CGpHOfI KHCJIOTBI; H3YUYCHUC XHMUYCCKHUX




CBOMCTB pa30aBIEHHOW CEPHOU KUCIIOTHI, POBEICHNE KAUeCTBEHHOM
peakiuu Ha Cynab(haT-uOH U HaONIO/IeHUE MpU3HAKa €€ MPOTEeKAHMUS;
O3HAKOMIJIEHHE C (PU3MYECKUMHU CBOMCTBaMH a30Ta, gochopa u ux
coequHEHUN  (BO3MOXXKHO  KCIIOJB30BaHHE  BHUJIEOMATEPHAJIOB),
oOpasmamMu  a30THBIX M (PochOpHBIX yHOOpeHHii; MOIydYCHHE,
coOupaHue, pacro3HaBaHHME M HU3yYEHHE CBOMCTB aMMHAKa;
IPOBE/ICHUE KAaUeCTBEHHBIX PEaKIUii Ha NOH aMMOHUS U pochaT-noH
U HW3y4yeHUE TIIPU3HAKOB HX IPOTEKAaHUs, B3aWMOJCHCTBHE
KOHIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbI (BO3MOXHO
UCIIOJIb30BaHUE BUJIEOMATEPHAIIOB); U3y4eHUe MoJienei
KPUCTAINIMYECKUX  pemérok  anmasza, rpadurta, (Qymiepena;
O3HAKOMJIEHHE C TPOIECCOM afcopOLMUU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM IMPOTHUBOrasza; MOJy4YEHUE,
coOupaHue, paclo3HaBaHHE U U3YyYEHUE CBOWMCTB YIJIEKHMCIIOIO rasa;
IMPOBCACHNEC KAaUCCTBCHHBIX peaKuHﬁ Ha Kap6OHaT- 1 CHJIMKaT-HUOHBbI
U U3y4CHHE TMPHU3HAKOB WX TMPOTEKaHUS; O3HAKOMIIGHHE C
MPOIYKIIHEH CHJIMKATHOMN MIPOMBIIIJICHHOCTH; pelieHue
SKCHICPUMCHTAJIBHBIX 3a4a4 IO TEMC «BaxkHenmme HeMeTaIIBI U UX

COCAUHCHU A

MerTannel 1 UX COCAMHEHUS

3.1

OO0mass xapakTepuCcTUKa XUMHYECKHX JJIEMEHTOB — METalIOB Ha
OCHOBaHUU WX ToJIOkeHUs B lleproanyeckoi cucreMe XUMHUYECKUX
snementoB JI.MI. MenneneeBa u ctpoeHus aromoB. CTpoeHue
METaJIJIOB. Mertannnueckas CBSI3b " MeTayuITnuecKas
KPUCTAIJIMYECKAs PEeIIETKa. DIEKTPOXUMUUECKUM Pl HAMPSKEHUM

MCTAJIOB

3.2

Ousnueckue U XUMUYECKHE CBOWMCTBA MeTauioB. OOmIme crocoObl
MoNy4yeHus: MeTayuioB. [loHsATHE O KOpPO3HHM METANJIOB, OCHOBHBIE
crocoObl 3amMThl MX OT Koppo3uu. CruaBbl (CTanb, YYTyH,
TIOpaIIOMUHMM, OpoH3a) W WX TpPUMEHEHHEe B OBITY U

IMPOMBIINIJICHHOCTH
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[[{emounble MeTauibl: noyokeHUWe B Ilepuonnueckol cucreme
xumuueckux snemeHToB JI.M. MenneneeBa; CTpOeHHE HX aTOMOB;

HaxoXJeHue B npupoje. Pusznyeckue U XMMHUYECKUE CBOWCTBA (Ha




npuMepe HaTtpus U Kaiausi). OKCUAbl U THAPOKCHUIBI HATPUS U Kajusl.

HpI/IMeHCHI/IC IICJIOYHBIX MCTAJIJIOB U UX COG,I[I/IHCHI/Iﬁ
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IIemouno3eMenbHBIE METAJIBI MAarHuii M KaJdbI[UM: IIOJIOJKCHHE B
Ilepuoanueckoit CUCTEME XUMHYECKUX 3JIEMEHTOB JI.1.
MenpeneeBa; CTPOCHHE HMX aTOMOB; HAaxXO0XJICHUE B MPUPOE.
duspyeckue W XUMUYECKHE CBOMCTBA MarHus U KallbIusl.
Baxneiimme coeguHeHuss Kaublus (OKCHUI, THUIPOKCHI, COJIH).

KécTkocTh BOIBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

AmomMuHuii: nonoxxenue B Ilepuoauueckoil cucremMe XUMHYECKUX
aeMeHToB /.M. MeHnpneneeBa; cTpoeHHE aroma; HAXOXKICHHE B
npupone. dusnueckue M XUMHYECKHE CBOWCTBA  aJFOMMHMSL

AM(poTepHBIC CBOWCTBA OKCHJIA U TUAPOKCHIA ATFOMHHUS

3.6

Kenezo: mnonoxenue B Ilepuoanueckoll CcuUCTEME XHUMUYECKUX
sanementoB J.M. MeHneneeBa; cTpoeHHE aTroma; HaXOXJICHHE B
npupoje. dusndyeckue U XUMHYECKUE CBOMCTBa jkene3a. OKCHUIIBI,
ruapokcuabl U conu xxeneza(ll) u xenesa(lll), ux cocras, cBoiCTBA U

HOJy4eHHE

3.7

XUMUYECKUH IKCIIEPUMEHT: 03HaKOMJIEHHE ¢ 00pa3liaMy METaJJIOB U
CIUIaBOB, UX (U3NYECKMMHU CBOHCTBAMM; H3yU€HHE pPEe3YyJIbTAaTOB
KOPpPO3UU METAJUIOB (BO3MOKHO MCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB),
0COOEHHOCTEH B3aUMOJIEMCTBUS OKCHJA KajJblMg U HAaTpUs C BOAOH
(BO3MOKHO ~ HCIIOJIb30BaHUE  BHUICOMATEPUAIOB); HCCIIEJIOBAHHE
CBOMCTB >KECTKOW BOJBI; NpoLEecca IOPEHUs Keje3a B KUCIOopoJe
(BOBMOKHO  HCIIOJNIb30BaHUE  BUICOMATEPHAIIOB);  IPU3HAKOB
NPOTEKaHHUs KAayeCTBEHHBIX peakUuil Ha HOHbI (MarHus, KaubLus,
amromuHus, nuHka, xeneza(ll) u xenesa(Ill), memu(Il); HabmroncHme
U ONMCAaHUE IPOLIECCOB OKpAIIMBAHUS IJAMEHM WOHAMHU HaTpHi,
KaIuss W Kaublus (BO3MOXXKHO HCIIOJNIB30BaHUE BHUICOMATEPUAIIOB);
uccieioBaHie aM(OTepHBIX CBOWCTB THAPOKCUAA ATIOMUHUS U
THJIPOKCUA IIMHKA; pPElIeHHE SKCIIePHUMEHTAIBHBIX 3a7ad M0 TeMe

«Baxnennne MeTaIbl M UX COCAUHCHU A

XuMmus u OKpYyiKaromas cpeaa

4.1

Hosrle MaTCprajibl M TCXHOJIOTHUM. BemectBa u MaTcprajibl B




MOBCEIHEBHOM JKU3HU 4YEJOBEKa. XHUMHS U 310poBbe. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakiuil B ObiTy. IlepBas

moMomb IIpu XUMHUUCCKUX O0XKOT'aX U OTPABJICHUAX

OCHOBBI 3KOJIOTHYSCKOM T'paMOTHOCTH. XUMHUIECKOe 3arpsA3HCHHUC

okpyxarorieit cpeast [IJIK. Pons xumMuu B pelieHnn 3K0I0THYeCcKuX

4.2 npo6nem.  [IpupojHbple  MCTOYHUKM  YTIIEBOJOPOJOB  (Yrolb,
MPUPOJIHBIN ra3, HeQTh), MPOIYKTHI UX MEPEPAOOTKH, UX POIIb B OBITY
U IPOMBIIIUIEHHOCTH

43 XUMHUYECKUH OKCIIEPUMEHT: H3Y4YCHHE OOpaslloB MaTepUaioB

(cTeki10, CIIaBbl METAJIIIOB, MTOJIMMEPHbBIE MaTEPUAIIbI)




HPOBEPSAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM
OBPA3OBATEJBHOM ITPOIT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

Kon
nposepsi
€MOoro
TpedoBa
HUS

HpOBepﬂeMble TpeﬁoBa}mﬂ K IIPEeAMETHBIM pe3dyJjbTaTaM
0a30BOro YPOBHA 0CBOCHMSA OCHOBHOM 06p330BaTeJ1bH0ifl
nmporpaMmmbl OCHOBHOI'O 001ero 06p330BaHI/IH Ha OCHOBE¢
@1rocC

[IpencraBnenue:

1.1

0 MO3HABAEMOCTH SIBJICHUW NPUPOBI, TOHUMaHUE 00bEKTUBHOM
3HAaYMMOCTH OCHOB XMMHYECKOH HayKh Kak o00JyacTu
COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KYJIbTyphI
U TPaKTUYECKOW JIEATEIbHOCTHM 4YEJIIOBEKA B  YCIIOBUAX
COBPEMEHHOro oOlIecTBa; IMOHUMAHME MECTa XUMHUU CpEeIu

APYTrux €CTCCTBCHHBIX HAYK

1.2

O  Hay4yHbIX  METOJAaxXx  IIO3HAHHA, B  TOM  4HCIE
JKCIIEPUMEHTAIBHBIX M TEOPETUYECKUX METOJAX HCCIIECIOBAHUSA
BEIIECTB W  M3YyYECHHUs] XUMUYECKHX pEaKkIUil; yMEHHE
UCTIOJB30BAaTh MOJAETH Ui OOBSICHEHUS CTPOSHHSI aTOMOB H

MOJIEKYII

1.3

0 cdepax mnpodeccuoHaNbHON IEATENbHOCTH, CBA3AHHBIX C
XUMHEH U COBPCMCHHBIMU TCEXHOJIOTUAMHU, OCHOBAHHBLIMH Ha
JOCTUKEHUSIX XUMUYECKOW HAYKH, YTO MO3BOJIUT O0yUaIOLIUMCS
paccMaTpuBaTh  XMMHIO Kak  chepy cBoed  Oymymiei
npodecCHOHAIbHON AEATEIPHOCTH M CIENaTh OCO3HAHHBIN
BbIOOp XMMMM Kak NpO(UIBHOIO MpeaMera MpHU Iepexoie Ha

YPOBEHb CpEAHEro 00111ero o0pa3oBaHus

Biianenue cucteMoil XMMHYECKUX 3HAHUN U YMEHUE IIPUMEHSTH

CUCTCMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIKOYACT:

2.1

BaKHEHIIIME XMMHUYECKHE TOHATHSA: XMMHUUYECKUN JJICMCHT, aTOM,

MOJICKYJIa, BEIICCTBO, ITIPOCTOC U CJIOKHOC BCIICCTBO, OAHOPOAHAA




M HCOJHOPOJHAs  CMECh, OTHOCHUTEJbHBIC  aTOMHas |
MOJIEKYJISIPHAsE MacChl, KOJIMYECTBO BEIHIECTBA, MOJIb, MOJISIPHAs
Macca, MOJISPHBIA O0BEM, OKCHI, KHCJIOTa, OCHOBaHHE, COJIb
(cpemmssi), XUMHUECKAs PEAKIIHS, PEAKIMU COCAUHECHUS, PEaKIIUK
Pa3NoKEHHs, PEaKIUK 3aMELICHUs, PEaKiMi OOMEHa, TEIIOBOM
3 deKT peakuu, 3K30- U SHIOTSPMUICCKHE PEaKIUH, PacTBOP,
MaccoBast JI0JIsl XUMHYECKOTO JIEMEHTA B COSIMHECHHH, MacCOoBasl
JI0JIST ¥ TIPOIIEHTHAs! KOHIICHTpAIMs BEIIECTBA B PAaCTBOpPE, SO
aToMa, DJICKTPOHHBIA CJIOW aToMa, aTOMHAas OpOUTAsb, PaIHycC
aToMa, BAJICHTHOCTb, CTEMEHb OKHCIICHHS, XUMHYECKas CBS3b,
AIICKTPOOTPHUIIATEIBHOCTD, MOJISIPHAS W HEMOJISIPHAsE KOBAJICHTHAsI
CBsI3b, MOHHAS CBS3b, METAJUTMUCCKAs CBS3b, KPUCTAIMYECKAsS
pemiéTka (aTOMHas, HOHHAs, METAUTHYCCKas, MOJICKYIISIpHas),
WOH, KAaTHOH, aHWOH, OJCKTPOJIUT W  HEJICKTPOJIHT,
ANEKTPOJIUTUYCCKAS JUCCOLMAIINS, PEAKIMM HOHHOTO OOMCHA,
OKHCJIUTCIILbHO-BOCCTAHOBUTEIIBHBIC ~PCAKIIMH, OKUCIUTEIb |
BOCCTaHOBHTEIIb, OKHCJIICHHE M BOCCTAHOBIICHHE, DJICKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaTUMbIC U HEOOpAaTHMbIC PEaKIIHH,
CKOPOCTh XHMHYECKON peakiuu, karamusarop, 11K, xopposwus

METaJIOB, CILIABEI

2.2

OCHOBOIIOJIAararomure 3aKOHbI XUMHUH: 3aKOH COXPAHCHUSA MACCHI,
HepI/IOI[I/ILICCKI/Iﬁ 3aKOH Z[I/I MeHﬂeneeBa, 3daKOH IIOCTOSAHCTBaA

COCTaBa, 3aKOH ABOTapo

23

TEOPUM XHMHMHM: aATOMHO-MOJIEKYJISIDHAs — TEOpHUs, TEOpPHs

SHeKTpOHHTHqCCKOﬁ Aucconnuanumn

Bnangenue ocHoBamu XHMHYECKOH I'paMOTHOCTH, BKHIOanOHleﬁZ

3.1

yYMEHHUE TMPaBWIBHO WCIOIb30BaTh HM3YYCHHBIC BEIIECTBA H
MaTepuaibl (B TOM YUClle MUHEpPaIbHbIE YAO0OPEHUsI, METAILIbI U
CIUIaBBI, MPOAYKTHI IEPepabOTKU NPUPOIHBIX HCTOYHHKOB
yTIeBOAOpoAoB (YIiisi, MPUPOAHOTO Tas3a, HedpTH) B OBITY,
CEIIbCKOM XO3SICTBE, Ha MPOU3BOJICTBE M IMOHMMAaHUC 3HAUCHHUSI
KHUPOB, OCIIKOB, YIJIEBOJIOB JJISi OpraHM3Ma 4YelOBEeKa; yMEHHE
MPOTHO3UPOBATH BIUSHHUE BEIIECTB M XUMHUECKUX MPOIECCOB HA

OpPraHM3M YeJIOBEKa U OKPYKAIOLIYIO IPUPOAHYIO CPELY




3.2

YMCHUC MHTCIPUPOBATL XHMHUUCCKHEC 3HAHUA CO 3HAHUAMU

APpyrux yqe6HBIX npeaIMCTOB

33

Haain4yuc  OIIbITa pa6OTI>I C pPa3iM4HbIMU  HCTOYHHUKAMH
I/IH(1)OpMaI_II/II/I 10 XHMHH (Haquaﬁ U HAaYYHO-TIOIIYJIsIpHAA

JuTepaTypa, cJIoBapu, CIPaBOYHUKHU, UHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaIII/IIO O BCUICCTBAX, UX
MNpeBpaliCHUAX ©U MPAKTHUYCCKOM TIPUMCHCHHU U YMCHHC

HCIOJIb30BaTh €€ JIJIs pelIeHUs yueOHO-1103HAaBaTENIbHbIX 3a/1a4

Brnanenue ocHOBaMU MOHATUWHOIO alapara ¥ CHMBOJIUYECKOTO
SA3bIKa XUMHH JUIS COCTaBIeHHUS (QOpMYJdT HEOpraHMYeCKHX
BEIIECTB, YPAaBHEHHN XUMHUYECKUX PEAKIUK; OCHOBAMH

xumuueckoit HoMeHknatypsl (IUPAC u TpuBHanbHOIM)

YMmenune  OOBSCHATH  CBA3b  TOJOXKEHHS  DJIEMEHTa B
[lepuonuyeckoil cucTeMe C YHCIOBBIMH XapaKTEPUCTHKAMH
CTPOCHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsiJ sIpa,
o0IIee YHUCIIO AJIEKTPOHOB), PACIPENEIICEHUEM JIIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSM aTOMOB TIEPBBIX TPEX MEPUOJIOB,

KaJlusg U KaJlbIIUA

[IpencraBinenue O MNEPUOJUYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB (pammyc aToma,
AJEKTPOOTPHUIATEIIBHOCTD), MPOCTBIX M CIOXKHBIX BEIIECTB OT
MOJIOKEHUs dyieMeHToB B [lepmonuyeckoil cucteme (B Majblx
Nepuojax M IJIaBHBIX MOATPYIIAX) U 3JEKTPOHHOTO CTPOCHUS

aToMa

YMmenue knaccuuuupoBath:

7.1

XUMHNYCCKHEC 3JICMCHTBI

7.2

HCOPraHUYCCKHEC BCIICCTBA

7.3

XUMHUYCCKHEC PCAaKIINH

YMmenue OIpCACIIATh:

8.1

BaJICHTHOCTb M CTCIICHb OKHMCICHHA XHMMHYCCKHX OJJICMCHTOB,

3apsiJ| MOHA

8.2

BHJI XUMUYECKOM CBA3U W THUIl KPUCTAJUIMYECKOW CTPYKTYpHI B




COCANHCHUAX

XapakTep cpelbl B BOJIHBIX pacTBOpax BeHIECTB (KUCIOT,

8.3
OCHOBaHHH)

8.4 OKHCJIUTENb U BOCCTAHOBUTEIIb

9 YMeHHe XxapaKTepru30BaTh (PU3NUECKHE U XUMUYECKUE CBOWCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOAOPOH, rpadut, ammas,

9.1 KpEeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUMA, KA, MarHui,
KaJIbIIMH, aJTIOMUHUH, JKeJe30)
CJIOKHBIX BEIIECTB, B TOM YHCJI€ WX BOJIHBIX PacTBOpPOB (BOJa,
aMMHaK, XJOPOBOAOPOJI, CEPOBOJOPO, OKCHUIBI U THUIPOKCHIBI
MetawioB [-IIA rpynm, amomunus, menu (II), munka, sxenesa (11

9.2 u IIl), oxcuawl yrmepoma (II u IV), kpemuus (IV), azora u
dochopa (Il u V), ceper (IV m VI), cepuucras, cepnas,
a3oTHcTas, a30THasA, ¢ocdopHas, yroibHas, KpPEeMHHEBAS
KHUCJIOTA ¥ UX COJIN)
MPOTHO3UPOBATh M XapaKTepU30BaTh CBOWMCTBA BEIIECTB B

93 3aBUCHMOCTH OT MX COCTaBa W CTPOCHHMS, IPUMCHEHHUE BEIICCTB

' B 3aBHUCUMOCTH OT HUX CBOWCTB, BO3MOXHOCTh IPOTEKAHUS

XUMHYECKUX MPEBPAICHU B PA3IMYHBIX YCIOBUIX

10 YMeHHE COCTaBJISTh MOJEKYJISpHbIE W HWOHHBIC YpaBHEHHS
peaKuuii, B TOM YHCIIE:

10.1 peaxkuuii HOHHOro oOMeHa

10.2 OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINI

103 WJUTFOCTPUPYIOIIUX XUMHYECKHE CBOMCTBA M3YYCHHBIX KJIACCOB

' (TpyImin) HEOPraHUYECKUX BEIIECTB
10.4 MOATBEPKIAIOIIUX TEHETUUECKYIO B3aMMOCBS3b MEXKIY HUMU

11

YMeHue BIYUCIATh (IPOBOAUTH PACUETHI):

OTHOCHUTCJIIBHYKO MOJICKYJISIPHYIO U MOJIAPHYIO MacCChbl BCHICCTB,

MAacCCOBYIO JOJIIO XUMHWYCCKOI'O 3JICMCHTA B COCAMHCHU N

11.2

MacCOBYIO JIOJIFO BEIIECTBA B pacTBOPE,

11.3

KOJIMYCCTBO BCUICCTBA U €0 Maccy, 00bEM Ta30B

11.4

10 YpaBHCHUAM XHUMHYCCKUX peaKuHﬁ 1 HaXOAUThb KOJIMYECTBO




BEIIECTBA, 00BEM M MacCy peareHTOB WM IPOJAYKTOB PEAKIIUU

12

Bnanenue (3HaHue OCHOB):

12.1

OCHOBHBIMM METOJJaMHM HAy4yHOro I[O03HaHUsA (HaOmrozeHue,
U3MEpEHUe, HKCIEPUMEHT, MOJEIMPOBAHNUE) MpU H3YyUYECHUU
BEIIECTB M XHMMUYECKHUX SBJIECHUH; yMeHHe c(hopMyIupoBaTh

POOJIEMY | MPEIIOKUTE IYTH €€ peIICHHUS

12.2

0e30macHoOM pa6OTI>I C XMMHNYCCKHNMH BCIICCTBAMU, XUMHUYECKOU

MOCYI0H U TabopaTOpHBIM 000pyI0BaHUEM

12.3

npaBuigaMu  Oe3omacHoro  oOpaiieHuss € BelIecTBaMH,
UCIOJIb3YEMBIMU B IIOBCEAHEBHOW  JKM3HM, IpaBUIAMHU
MOBEJCHUSI B LENAX COEpexeHHs 370pOBbS U OKpPYKaroLeH
IIPUPOJIHOM Cpe/ibl; IOHUMaHuE Bpeaa (0NacHOCTH) BO3AEHCTBUS
Ha JKUBbIE OpPraHMU3Mbl OIpPEACIEHHBIX BELIECTB, CIOCOOOB

YMCHBIICHHUA U MPECAOTBPALICHHA UX BPCIHOI'O BOSI[GﬁCTBHH

13

Hanuuwne IMPAKTUICCKUX HaBBIKOB IJIAaHUPOBAHUA n

OCYHICCTBJICHUS CICAYIOINUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

HU3YUCHUC W  OIMCAaHHC (bHBI/IqCCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMJICHUE C (1)I/I3I/I'~I€CKI/IMI/I U XUMHYCCKUMU ABJICHUSIMU,
OIIBITHI, WIUIFOCTPUPYIOIIHEC NPU3HAKU IMPOTCKAHUA XUMUYCCKUX

peakuuii

13.2

U3y4eHHE CIIOCOO0B pa3JeNIieHus cMecer

13.3

[OJy4eHHE KHCIOpOJa U H3YyYEHHUE €ro CBOWCTB; IOJIy4EHHE
BOJIOPOJIa U M3YYEHHE €ro CBOMCTB; MOJYYEHHE YIJIEKUCIIOTO
ra3a 4 M3y4€HHE €ro CBOMCTB; MOIYYEHHE aMMHUAKa U HU3y4yeHUe

€ro CBOICTB

13.4

MPUTOTOBJICHUE PACTBOPOB C OMPEEIEHHON MaccoBOi momeit

PacTBOPEHHOTO BEILIECTBA

13.5

IPUMEHEHWE  HHIUKATOpOB  (JlakMyca, METHJIOpaHXka |
dbenondranenna) IS ONpelNeNeHHUs XapakTepa Cpeabl B

pacTBOpaxX KUCJIOT U IIEJI0YEN

13.6

HCCJICAOBAHNE U OIIMCAaHHE CBOMCTB HCOPraHM4CCKUX BCLICCTB
Pa3JIMYHBIX KJIACCOB; HN3YYCHUC BSaHMOHCﬁCTBHH KHCIOT C

METaJljlaMH, OKCHJaMH MCTaJIJIOB, PacTBOPHUMBIMU u




HEPACTBOPHUMBIMU OCHOBAHMHAMU, COJISIMH, IMOJIY4YCHHUEC
HCPACTBOPUMBIX OCHOBaHI/Iﬁ; BBITCCHCHUEC OAHOIO MCETaljla
APYTruM U3 pacTBOpa COJIU; UCCIICAOBAHUC aM(bOTepHLIX CBOMCTB

THAPOKCUIO0B AJIFOMUHUA U IHHKA

13.7

PCUICHUC OKCIICPUMCHTAJIBHBIX 3aJda4 II0 TCMaM: «OcHOBHBIE
KJIAaCCbl HCOPIraHUYCCKUX COGHHHCHHﬁ)); ((SJ'IGKTpOJ'II/ITI/ILICCKaH
JUucconuanus, «BaxkneHiie HeMeTaaabl M HUX COCAUHCHU A,

«BakHel1me MeTaaiabl U UX COCANHCHU A

13.8

XMMHAYECKHE JKCIICPUMEHTBI, HUTFOCTPUPYIONIUE PHU3HAKH
MPOTEKAHUS PEaKIUi HOHHOTO OOMEHA; Ka4eCTBEHHBIC PEaKIHH
Ha TPUCYTCTBYIOIIME B BOJHBIX PAaCTBOpPaxX HOHBL: XJIOPHI-,
Opomua-, moamna-, cyibdar-, ¢ocdar-, kapOOHAT-, CHUIMKAT-
AQHHOHBI, THJIPOKCUI-WOHBI, KATHOHBI aMMOHHS, MAarHHus,
KaJIbLIMs, aIIOMUHMS, kene3a (2+) u kenesa (3+), meau (2+),

IIUHKA

14

YmMmeHnue:

14.1

MNpEACTaBJIATL PE3YJIbTAThl 3KCIICPUMCHTA B (bopMe BBIBOJOB,
J0Ka3aTciIbCTB, I‘pa(bI/IKOB n Ta6JII/ILI W BBIABJIATH OMIIMPHUYICCKUC

3aKOHOMCPHOCTH

14.2

yCTaHAaBIUBAaTh CBA3M MEXIy peajJbHO  HaOII0JaeMbIMHU
XUMUYECKUMH SIBJICHUSIMA M TIPOIECCAMH, MPOUCXOASAIIMMHU B
Makpo- M MHUKPOMHpPE, OOBSCHATH MPUYUHBI MHOT000pa3us

BCIICCTB




HEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMbBIX
HA OCHOBHOM I'OCYJAAPCTBEHHOM 2K3AMEHE 110
XUMHUHAN

Kon IIpoBepsieMblii 3J1IeMEHT COEePKAHUSA

1 HepBOHa‘-Ia.HBHBIe XUMHWYCCKUC ITOHATHUA

1.1 Yucteie BemecTBa 1 cmecu. CriocoObl pa3iesieHus cMecei

12 ATOMEI u MOJICKYJIBI. XUMHUYECKHE 9JICMCHTHI. CuMBOJIBI
XUMHNYCCKHUX 2JICMCHTOB. HpOCTBIe H CJIOKHBIC BCIICCTBA.

13 XuMuueckas (bopMyna. BanentHocTh aTOMOB XUMHNYCCKHUX

sreMeHTOB. CTereHb OKMCIEHUS

3aKOH IIOCTOSHCTBA COCTaBa BC€IICCTB. OtHocHUTenbHAS aTOMHAs
1.4 Macca. OTHocHTEIbHAsS MOJICKYJISIpHAad Macca. MaccoBas jgons

XUMHNYCCKOI'O 3JIEMCHTA B COCAMHCHHNI

KomnuectBo BemecTBa. Mons. MonspHast macca. MossipHbIi 00bEM
1.5 ra3oB. B3aumocBs3b KonMyecTBa, Macchbl M 4YHUCIA CTPYKTYPHBIX

€IMHMUI] BEIECTBA

Ou3ndyecKkue M XUMUYCCKUE SBICHHS. XHMHUYECKas PEeakius U e
1.6 NpU3HAKK. 3aKOH COXPAHEHUsT MacChl BEIIECTB. XUMHUYECKUE

YpaBHCHHUA

Ilepuonnueckuii 3akoH u Ilepuonuueckas cucTeMa XHUMHUYECKUX

snemenToB JI.1. MenneneeBa. CTpoeHHUe aTOMOB

[lepuonuueckuii 3akoH. Ilepuonnueckas cucTeMa XHUMHUYECKUX
2.1 snementoB .M. MenneneeBa. Ilepuonbl u rpynmnel. Puznueckuil

CMBICJI MTOPAAKOBOI'0O HOMEpPA, HOMCPOB IIEPpHUOAa U I'PYIIIIbI 3JICMCHTA

Crpoenue aromoB. CoctaB aTOMHBIX sifep. M30Tomnbl. DIEKTPOHBI.
2.2 CtpoeHue 37IeKTPOHHBIX 000J0YEK aTOMOB MEPBBIX 20 XUMUYECKUX

anemeHToB llepuoanyeckoii cucremsl .M. Menneneesa

3aKOHOMEPHOCTH B H3MEHEHHWU CBOMCTB XHMHUYECKHX 3JIEMEHTOB
)3 NepBBIX TPEX TMEpPHOJOB, Kalus, Kajblus (paauyca aToMOB,

QJICKTPOOTPULATCIIBHOCTH, MCTAUIMYCCKUX W HEMCTAJUIMYCCKUX

CBOﬁCTB) U HUX COCJIUHEHHM B COOTBETCTBUM C IOJOKCHHEM




9JICMCHTOB B Hepnozmqecxoﬁ CUCTEMC U CTPOCHUEM UX aTOMOB

Crtpoenue BemiecTna

3.1

Xumuyeckasi cBsizb. KoBaneHTHas (MOJspHAs M HETMOJIAPHAs) CBA3b.
DIEKTPOOTPULIATETILHOCTh XUMHYECKUX 3JeMEHTOB. VMOHHAsi CBS3b.

Mertannuueckas cBSI3b

3.2

Tunsl KPUCTAITNYECKHUX peméToK (aromHas, MOHHA,
METaJUIMuecKasi), 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA

KpHCTaHHquCKOﬁ peH_IéTKI/I U BUAA XHMHYECKOH CBSI3U

Baxueiimme MNpCACTAaBUTCIIM HECOPIraHNMYCCKHUX BCIICCTB. HemeTtannsr

U UX COCANHCHMUA. MerTamisl 1 uX COCIUHCHUA

4.1

Knaccupukanuss ¥ HOMEHKJIATypa HEOPTraHUYECKHX COCTUHCHUI:
OKCHJIOB (C0JIe00pa3yIolie: OCHOBHbBIE, KHCIOTHBIE, aM(pOTEepHBIC) U
HECcoJIeoOpa3yrone; OCHOBaHMM (IIENOYM U HEPaCTBOPUMBIC
OCHOBAHHUS); KHUCIOT (KHCIOPOJCOJCpPKAIIME U OECKUCIOPOJHBIC,

OJIHOOCHOBHBIE 1 MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

@u3nyeckue M  XMMHYECKHE CBOWCTBA MPOCTBIX  BEHIECTB-
HEMETaJUIOB: BOJOPOJIa, XJopa, KUCIOpojaa, cepbl, azora, docdopa,

yriaepoaa, KpeMHUs

4.3

DU3NYECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIIOB:
JUTUSI, HATPUSI, KaJus, MarHus W KajJblUs, aJIOMUHMSI, >Keje3a.

DNEKTPOXUMHUUECKUN Psijl HANIPSKEHUH METaJIJIOB

4.4

®u3nyeckue M XUMHYECKHE CBOMCTBAa BOJOPOJHBIX COEIMHEHHI

HEMCTAJJIOB: XJIOPOBOJAOpOAA, CCPOBOAOPOAA, aMMHUAKA

4.5

dusnuecKkue U XUMHUYECKUE CBOMCTBA OKCHIOB HEMETAJUIOB: CEPbI
(v, VI, azora(ll, 1V, V), docdopa(Ill, V), yraepoma(ll, IV),

kpemuus(IV). Ilonydenune okcua0B HEMETAIIOB

4.6

XUMHUYECKHE CBOWCTBAa OKCUIOB: MeTauioB [A—IIIA rpymm, uuHKa,

meau(Il) u sxeneza(Il, I1I). TlonyueHne okcum0B METAIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAaHUN M aM(OTEPHBIX THIPOKCUIOB (HA
npuMepe TUIPOKCHUIOB allOMUHUA, Kene3a, IuHKa). [lomydenue

OCHOBaHHHU M aM()OTEPHBIX THIPOKCHIOB

4.8

OO0mue XMMHMYECKHE CBOICTBA  KHUCJIOT:  XJIOPOBOJOPOJHOM,




CEPOBOJIOPOAHON, CEPHHUCTOH, CEpHOH, a3oTHOW, (ochopHON,
KpeMHUEBOM,  yroiapHoH.  OcoOble  XMMHUYECKME  CBOWCTBa

KOHHeHTpHpOBaHHOﬁ cepH0171 M a30THOM KHUCIOT. HOHy‘lCHI/IC KHCJIOT

4.9

OO61mue xuMuyecKre cBoicTBa cpeHux coneil. [lonyuenue coneit

4.10

[Monydenue, coOupaHue, paclo3HaBaHUE BOAOPOJA, KHCIOPOJA,

aMMHaKa, yrIIeKUCIIOoro ra3a B JabopaTopuu

4.11

HonyquHe aMMMakKa, cepHoﬁ n a30THOH KHCJIOT B

IMPOMBIIIJIICHHOCTH. O6H_II/Ie CII0COOBI MMOJIYYCHU A MCTAJIJIOB

4.12

I'eneTnyeckas cBs3b MECKAY KiIaCCaMU HEOPTaHUYCCKUX COCI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XUMHUYECKHX PEaKIUi MO Pa3lIuYHBbIM MPU3HAKAM:
[0 4YHWCIy M COCTaBy YYacTBYIOIIMX B pEaKLUHUHU BEUIECTB, IIO
TerioBoMy 3¢GdekTy, M0 H3MEHEHHIO CTeNeHeld OKHUCICHUS

XUMHUYCCKHUX 3JICMCHTOB

5.2

TermnoBoit 3h(deKT XUMHUECKONH peaklud, TEePMOXUMHUYECKHE
ypaBHEHHUA. DK30- U dHJIOTEPMUYECKUE peakuuu. TepMoXuMudeckue

ypaBHEHUSA
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OKHCIUTEIIEHOBOCCTAHOBUTEIIBHBIC pCaKkiuru. OKHCIUTEIN n
BOCCTaAHOBHUTCIIH. HpOI.[CCCH OKHUCICHUA n BOCCTAHOBJICHUSI.

DJEeKTPOHHBIN OaJaHC OKUCIUTETLHOBOCCTAHOBUTEIBHOM PEaKIINU
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Teopust 3JIEKTPOJUTHUECKOM Jucconranuu. KaTHOHBI, aHUOHBI.
DNEKTPOIUTHI U HEANNEKTPOIUThL. CHIIbHBIE U ClIa0ble 3IEKTPOJIUTHI.

CrerneHp IHUCCOIUALINNA

5.5

Peakuuu monHoro ooMeHa. YciaoBUsI MPOTEKAHHS PEAKIM HOHHOTO

O6M6Ha, IIOJIHBIC U COKpaH_IéHHLIe HOHHBIC YPAaBHCHUS peaKHI/Iﬁ

XuMus u OKpYy’Karouias cpeaa

6.1

BemecrBa u Mmarepuanbl B IOBCEAHEBHOM JKM3HU 4YEJIOBEKa.
be3zonacHoe HCIONB30BaHME BEUIECTB M XUMUYECKHX pEaKIUN B
nabopatopuu u ObITy. IlepBast moMoOIb PU XUMHUYECKUX OXKOTax U

OTpPaBJICHUSX

6.2

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpelibl (KUCIOTHBIE JI0XK/IH,

3arpsA3HCHHUEC IIO4YBBI, BO3AyXa H BOI[OéMOB), CIIOCOOBI €70




npenoTBpauienus [IpenenbHas gomyctumas KOHUEHTpPALMS BEUIECTB
(ITIK). Posb XxuMuu B peIICHUH SKOJOTHUECKHUX MPOOJIeM. Y CUICHUE

MapHUKOBOTO 3¢ heKTa, pa3pylieHne 030HOBOTO CIIOS

[Tpumenenue cepsl, asora, Qocdopa, yriepoma, KpeMHHS U HUX
COEMHEHUH B OBITY, MEOUIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM

XO03sHCTBE. HpI/IMeHeHI/Ie MCTAalJIOB M CIIJIaBOB (CTaJ'IL, YYTVYH,

63 TIOpaIOMUHMM, OpoH3a) B OBITY H HPOMBINUICHHOCTH UX
coenquHeHuil. [loHsATHE O KOPPO3MM METAJIOB, OCHOBHBIE CIIOCOOBI
3aIIUTHI UX OT KOPPO3HH
[TpuponHble MCTOYHHMKH YTIIEBOAOPOIOB (Yrojib, MPUPOAHBIN Ta3,

6.4 He(Th), MPOAYKTHl HX MepepaboTku (OEH3UH), UX POJb B OBITY U
MPOMBINIIICHHOCTH
[lepBoHayanbHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX Kak o

65 COeIUHEHHSX yriepoia (MeTaH, 3TaH, JTWICH, aleTHICH, 3TaHOJI,

' TIIMICPUH, YKCYCHasi KHCI0Ta). IloHsATHE O OMOJIOTHMYECKH BaKHBIX
BEIIIECTBAX: KHpax, OeJKax, yriieBoiaX — U UX POJIH B )KU3HHU YeTIOBEKa

7 Pacuérer:

7.1 o opmynamMm XUMHUYECKUX COeTUHEHUI

7.2 Macchl (MaccoBO) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 M0 XUMUYECKUM YPaBHEHUSIM




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

8 Kjacc

Xumust. bazoseiit ypoBens. 8 kinacc/ ['abpuensa O.C., Octpoymos N.I'.,
Cnanxos C.A., IIpocselienue.

9 knacc

Xumus. bazoBerit yposens. 8 kimacc. ['abpuensa O.C., Octpoymos U.T".,
Cnankos C.A., [Ipocseiienue.

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

l. Xumus. 8-9 kmaccel. ba3oBelid ypoBeHb. MeToan4ecKkne peKOMEHIALNNA K
yueOHukam ["abpuensna O.C., Octpoymona WN.I'., Cnankosa C.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

1. denepanpHas cucTeMa HHPOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB
(mabOpManmoHHbIH TTopTan) http://wmolow.edu.ru

2. http://him.1september.ru Exunaas xommekmus [{OP: [IpenmerHas Komekius
«XUMUD.

3. http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuUHbIE
skcriepuMenThl: xumus. Komekmus Poccuiickoro o001eo0pa3oBaTebHOrO
noprarna.

4. http://www alhimik.ru Bcepoccuiickas onuMmiinaga MKOJIbHUKOB IO XUMUU
http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIe U cipaBOYHBIE MaTEPUAIBI 1O
XVMHH.

5. http://www himhelp.ru Xumust: Matepuansl «Bukuneanm» — cBoOOIHON
DHITUKITOTICTHH.



