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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIMY MPENoJaBaHusl y4eOHOro mpeaMeTa « XuMHUsH
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU y4EOHOTO
npeaMera, YCTAHABIINBAECT 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
MpEeAyCMaTPUBAET PACIpPEICICHUE €ro IO KiaccaM M CTPYKTYpUPOBAHHE IO
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHHMM K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yJibTataMm 00y4YeHUs] XUMUU Ha YPOBHE LIeJIed U3yYeHHUs PEeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyy4aroIierocs, ero MpeACTaBICHUM O MaTEepPUATBLHOM EIMHCTBE MHPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4eOHOW  JIeSTEIhbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsI1a HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B pOpMHPOBAHUHU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH OOyYarOIIMNXCS;



CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIIEr0 00Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUM
Pa3HOTO YPOBHSI:

— ATOMHO--MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeacTaBieHUNd 00 AIEKTPOJUTHYECKOM UCCOIMAllMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JPYyroMy, BBITONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEH TMPAKTUYECKOTO MPUMEHEHUS] U MOJyYCHUS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLIECH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXKalomuil MUpY,
«buonorus. 5—7 knacce» U «PU3UKA. 7 KIacc.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMbBI XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX MOTOKEHUH,
JIOCTYITHBIX 00OOIICHNI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOLIEHMM K HAyYHbIM METOJAaM I[IO3HAHMS TIPU HW3YYEHUU BEIIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEI0BATEIbCKON
JESTEIIbHOCTH, OCBOCHUM NpaBWJI 0O€30IacHOr0 OOpalleHHs C BELIECTBAaMHU B
MIOBCEIHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (OpPMHUPOBAHHME HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIIBHOMY HPUHATHIO PEIIEHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBHSIM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTH4YECKOE MpUOOILIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIIUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMHUU;

— obecrieueHne yclIoBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3UYHBIX BUJOB JIESATEILHOCTH;

— ((opmupoBanue oOmeld (QyHKIUOHATILHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAIOILIEr0 MHpA, MCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUECHHUH
XUMHH, TPUMEHATh WX TPHU pEHIeHHH TpoOJieM B TOBCEAHEBHOW JKU3HH W
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
[eJIeCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKAOUIEH PUPOJTHON CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OO1iee 4YMCIO YacoB, OTBEAEHHBIX MJIA HW3YYEHUS XUMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HEJIeN0), B 9 ki1acce — 68 4acoB (2 yaca B HEJIEIIO).



COAEPKAHUE OBYUYEHUA

8 KUIIACC

ITepBoHaya/IbHBIE XUMHYECKHE IOHATHSA

[Ipenmer xumuun. Posb XMMUU B )KU3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemecTs. [lonsaTHe 0 MeTOoAax MO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeceu.

ATOMBI M MOJIEKYJIBl. XHUMHYECKHE 3eMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U CoXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckass (¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewmecTB. (OTHOCHUTENbHAas aToOMHas Macca.
OTHOcCHTENBHAs MOJEKYJISIpHAs Macca. MaccoBast 0JI1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMs] MacChl BEIIECTB. XMMHUeCKHe ypaBHeHus. Knaccudukanums
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mea C KUCIIOTOMN) SBJICHUM, HAOMIOACHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YeHHE CIOCOOOB pa3lelieHus CMecel: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHUE, AUCTWLIALMUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkHeiue npeacTaBuTe M HEOPraHNYECKUX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BenlecTBo. HaxokaeHue kuciaopoga B Hpupone, (U3MUEecKHue M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcunapl. Ilpumenenue kuciaopona. CrnocoOsl



MOJIy4eHHUST KHUCIIopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTr0 3(pdekTta, pazpyieHrne 030HOBOTO CIOsI.

Bonopon — snemMeHT u mpocrtoe BemectBO. Haxoxxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Thl Mo XUMHUUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJZie U B KU3HU 4eloBeKa. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyronme. Homenknatypa okcugoB. Du3nWyeckue U XHUMHUYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHnoBanus. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnii. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnot. Homenkiarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomyyeHue couen.

['eHeTnueckas CBsI3b MEXKY KJIaCCaMU HEOPIraHUYECKUX COCIMHEHMM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MoXkapa), O3HaKOMJIEHHe C oOpasllaMH OKCHIIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOCHHOCTEM PACTBOPEHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXXHO HCIMOJIb30BAaHUE BUJICOMATEPUATIOB),



UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKHUX BELIECTB PA3IMYHBIX KJIACCOB,
HaOII0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOUEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpalh3aluH, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/ad 10 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKAsl CBS3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3iemMeHToB. IloHsiTHe o
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJOYHO3EMEIbHBIE METAJLIbL,
rajJloreHbl, THEPTHBIE ra3bl). DIEMEHThI, KOTOpble 00pa3yIoT aM(pOTEpHbIE OKCUIBI
Y TUJIPOKCHUIBL.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmnbl. OHU3NYECKUH CMBICH IOPSAKOBOIO HOMEpPA, HOMEpPOB NEpHOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB NepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA T10 ero noyoxeHur B [lepuoanyeckoit cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyMNIaM U Nepruoaam.

3nauenue [leprnoanueckoro 3akona u [leproanvyeckoil CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ui pa3BuTHA Hayku W npaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJisipHasi M HEMOJSIpHAasl) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucneHus.  OKUCIAUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropenue, peakliiy pa3yIoKeHUs], COETUHEHU).

Mescnpeomemmnbnie ceasu



Peanmusanuss MeXOpeIMETHBIX CBSI3€W INPU W3YYEHHH XMMHHM B 8 Kilacce
OCYILIECTBIISIETCS 4YE€pe3 MHCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU JUISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO011e ecTeCTBeHHO--HAyUHbIE MOHATHS: HAy4YHbIN (akT, TUNOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3UYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3BE€3/1b1, COHIIE.

buonorus: Gorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUi U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHure BellecTBa: BHJIbI XMUMUYECKOW CBSI3U. THUIBI KPUCTAITIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUUECKUX BEUIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEeHEW OKMUCIICHUS XUMHYECKUX JIEMEHTOB, MO OOpAaTHUMOCTH, IO
y4acCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o xkaranuze. [lonsiTue 0 XumMuueckoM paBHOoBecuU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIM  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIUi C  HCMIOJb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIIEKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPOMPOBOIHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBaHue ocangka, BBIJCICHHE Ta3a, o0O0pa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapakTtepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHWMHUYECKME CBOWCTBA HAa INpUMEpPE  XJIopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETajulaMH, WIeJ0o4aMu). XJIIOPOBOJOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHE, NMpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BakHEHIIHMEe XJIOPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mas xapaktepuctuka 31neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHne u (U3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYecKkue cBorcTBa. OKCHUABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnass kucioTa, (QuU3NUeCKWe ¢ XUMHUYECKHE CBOWCTBa (00mue Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBINUICHHOTO CIOCO0a TMOJyYeHHUS CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLMs Ha



cynbdar-uoH. HaxoxaeHue ceppl U €€ COCIUHEHHH B MPHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENIEHU OKHUCIECHUS. A30T, paclpOCTpaHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
CBOMcTBa (OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3NIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuyenue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHU.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbBIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIHBIE
Moau(pUKalMM, PpPacIpoOCTpaHEHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B ObITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBaX KakK O COCIMHEHUSX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaX, O€NKax, yriieBoJax — U MX
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE U
npumenenune. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpencTaBieHus 00
okcunie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IPOMBIIUICHHOCTH. Ba)kHEWIMEe CTPOUTEIbHbIE MaTEpHAIbl: KepaMUKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTEINIBHBIX MATEPUAIIOB B IOBCEAHEBHON JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKrue M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXXHO HCIIOJIb30BAHUE BHUIAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIOB), HAaOIIOIEHNE TIpoliecca OOYITIMBaHUs caxapa o JEeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha CyJbdar-
MOH U HaOJI0O[eHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBamMM a3oTa, (ochopa W HMX CcOoeOIUHEHUH (BO3MOKXHO HCHOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEeHUH, MOIyUYEHUE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
MX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEJIBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4EeHUE Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJIGHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MpPOTHBOrasa, MolydeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYEHHE
CBOMCTB YIJIEKUCIIOIO rasa, MpoBEJACHUE KAUeCTBEHHBIX PEAKIMM Ha KapOOHAT U
CWIMKAaT-UOHBl M M3yYEHHE IIPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3aza4 1o reme «BakHelIe HeMeTaluIbl 1 UX COSIUHEHUS).

MeTaJiibl 1 MX COeIMHEHU S

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METaIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHE B OBITY W MPOMBIIIIIICHHOCTH.

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABI HaTpus W Kanuda. [IpuMeHeHne WIEeIOYHBIX METAUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxueilue coequHEHHUs Kalblusg (OKCHJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIOJB30BaHUE BHICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1Mo Teme « Baxxneimme
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolel cpeapl (MpelenbHasl I0IMyCcTUMas
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npobJieM.

Xumuueckuii Ikcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemnuwle céasu



Peanmusanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JIJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAay4HOT'0 IIUKIIA.

OOwue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAy4YHbIA (DAKT, TMIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIENb, SBIEHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOIBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKUN 3apsi, MPOBOJHMKH,
NOJIyIPOBOJHUKH, JTUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yAOOPEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUS IPOTPaMMbl OCHOBHOTO  OOIIIETO
oOpa3oBaHUs JOCTHUTAIOTCS B XO/I¢ OOYYECHHS XMMHUU B CAWHCTBE YYCOHOW M
BOCITUTATEIBHOM JAEATEIBHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMU U JTyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSATHIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMAIA3AINHN 00yJarOIIHXCS.

JIM4HOCTHBIE  pPE3yNbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaOIIMXCS
PYKOBOJICTBOBATbCSl CHUCTEMOM IMO3UTHUBHBIX I[ICHHOCTHBIX OpHEHTAMM U
pacUIMpeHne OMbITa IEATETLHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAy9YHOMY HACJICIHUI0, TIOHWMAHWS 3HAYCHUS XUMHUYCCKONW HAyKH B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBBIX JOCTIKCHHSIX W OTKPBITUSX MHPOBOM M OTCYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

MPEACTABICHUS] O COLMAIBHBIX HOpPMax U TpaBUjaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NEATETLHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JEATECILHOCTH IIPH
BBITIOJITHCHUH YYCOHBIX, TO3HABATEIBHBIX 3a/1ad, BBINOJHEHUH XUMHUYCCKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOINIM B TIpPOIleCC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OIICHMBATh CBOE TIOBCJCHWE W TIIOCTYIKM CBOMX TOBApHINCH C TO3WUINN
HPaABCTBEHHBIX M MMPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIICICTBHI IMMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHE TPEJICTABIICHUSI O BEIIECTBE M XWMUYECKOW PpEeaKIlnw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH W COCTaBIISIOIIHEC
OCHOBY JUII TTIOHUMaHUs CYIIHOCTH HAYYHOW KapTHHBI MUpa, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTHs TMPUPOJBI, B3aMMOCBI3SX YEIOBEKa C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIIbHBIE MOTHUBHI, HAMIPaBJICHHBIC HA MOJTYYEHUE HOBBIX 3HAHHWM IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB W SIBJICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpPOH, JOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH JKW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTH MpH  OOpalieHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TIpodeccuil 1 TpyJa pa3auyHoro poja,
YBOKECHHUE K TPYyIAy M pe3yjbTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS NPEAMETHBIX 3HAHUM MO XWUMHUHU, OCO3HAHHBIA BBIOOP
WHJMBUAYAJIIBHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHON Mpo(]ecCHoHaTBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOPECCUOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOIIEH MPUPOJIHON CPEIOU, ISl OBBIICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIC
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHUHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpHIE oOecneunBaioT (HOpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH JJIsl KIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHYECKUX pPEaKIHi,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYCCKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmMysa W YypaBHCHHUE
XUMHUUYECKON PEaKIMM — MPH PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3aJ/1au, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEYUMS B U3yUAEMbIX MPOLIECCAX U SABJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JI1 (POPMHUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

PUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OpPraHU3aIllud M IIPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcel VHTepHETa), KPUTUYECKH OICHWBATh NPOTHBOPECUYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIe METOJbl U 3aMpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0jacTi MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMUA CXEMaMH, JharpaMMaMH,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE UCIOJb30BaTh M AHAIM3UPOBATh B Ipolecce ydyeOHOMl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIE 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI Yy4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OMNPENEICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl yUeOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJly4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
MCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble€ B YCIOBUM 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTaHOBJIEHHOTO JaHHOW deaepanbHOH pabouelt MmporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JNeucTBUl, crnenuduueckue g OpeAMETHONM obnactu  «XHUMHUS», BB
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3JIMYHBIX YICOHBIX M HOBBIX CHTYAITUsX.

K koniy oOyuenus B 8 kjacce npeMeTHbIEe pe3ysIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEILECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, JJIEKTPOOTPULIATEIBbHOCTb, CTEIEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aTOMa, HJIEKTPOHHBIA CJIOM aromMa, aroMHas OpOUTallb, PAIAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKHCIIEHUS  DJJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmysiam, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHass M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIcH [lepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKON 3aBUCHMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMYECKHUX DJJIEMEHTOB: pa3jiuyaTh TMOHATHUS «TJIaBHas
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnneneeBay C€ UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrCIIO dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKHE PeaKuu (M0 YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIUU
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3INYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PEaKIUi, EeCTECTBEHHO-HAYyYHbIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSMH 110 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PAacCTBOPOB C OMNPEACIEHHON MacCOBOM J0OJ€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TPOBOAUTH  XUMHYECKHE  OKCIEPUMEHTHI IO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHiy 00ydenus B 9 kjacce npeIMeTHbIC pe3ysibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XWUMMUYECKMX NOHATHUH: XHWMHWYECKHAU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakuuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  BJICKTPOJHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIC PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAaX HEOPTraHUYECKUX COCAMHEHUN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
paznuyaTh MOHATHUS «TJIaBHas mnoArpynna (A-rpymnma)y M «modoyHas
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYMII C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOpPraHUYECKUe BEIIECTBa,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa NPOCTBIX M CJOHBIX BEIIECTB, NOATBEPKAas OMNHCAHUE
NpuUMepaMl MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKluid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHKE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHMUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJEKYJISIPHYIO W  MOJIIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYCHUI0O U COOMPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUSI M HWOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3€H — MJIsi WM3Y4YeHHUs CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo 4acoB JJIeKTPOHHbIE Bujg nesTeJILHOCTH,
HauMenoBanue .
Ne (ungposbie) BOCIIUTATEIbHbBIN
pa3iesioB U TeM KonTposibHbIe IIpakTuyeckue
n/n Bceero oOpa3oBaTe/ibHbIE MOTEeHIHAJ
NPOrpamMMbl padoTsI padoThbI
pecypcbl
Paznea 1. [lepBoHavaibHble XMMUYECKUE MOHATHS
dopMHUpOBaHHE
MIPEJICTABJICHUS O
MpeaIMETe XUMUHU.
XHUMHUS — Ba)KHas
Pa3Butue joruko-
0011aCcTh
CMBICIIOBOTO
€CTEeCTBO3HAHUS U bubmuorexa [JOK
1.1 . 5 0 1 MBIIIIEHUS
MPAaKTUYECKOM https://m.edso0o.ru/7f41837c
yYaIuxcs, IaMsT,
JESITEILHOCTH
XHUMHYECKOTO SI3BIKA.
YyeJIOBEKa
Bocnuranue
KYJIBTYpbI
YMCTBEHHOI'O TPY/a.
dopMHpOBaHHE
MIPEICTABJICHUS
YYaIIuXCs O
buznuecKux u
19 BemecrtBa u 18 1 0 bubnnoreka [JOK XUMHYECKHUX
' XUMHYECKHE PEaKLUU https://m.edsoo.ru/7f41837c SIBJICHUSX,

IpU3HAKaX U
YCIIOBUSAX
XUMHUYECCKHUX
peaKuuii.



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

1.3

BemiectBa B
OKpYy>Karollei Hac
MIPUPO/JIC U B TEXHHUKE

bubmuoreka [JOK
https://m.edsoo.ru/

Bocrmranue
yOCKJIEHHOCTH B
IMO3HABAEMOCTHU
XHMHYSCKOM
COCTAaBJISIIONIEH
KapTUHBI MUDA.

CnocoOcTBOBaHME
(bopMHUPOBAHHIO
yMeHH paboTaTh B
KOJUICKTUBE,
MOJIOKUTEITHHOTO
OTHONICHHUS K
W3YYCHHUIO XUMUH,
YMEHUH IPOBOJUTH
B3aMMOOIICHKY.

Hroro no pazneny

Pasnen 2. BaxkHeililume npeacTaBuTe 1M HeOPraHMYeCKUX BelleCTB

27

dopMHpOBaHHE Y
YYaIIHUXCs TOHATUSA O
€MHCTBE BCETO

3aKOHbBI COXpaHEHUs bubnnorexa [JOK
2.1 1 MUpa, IPUBUTHE
MacChl U SJHEPTUU https://m.edsoo.ru/
UHTEpeca K
U3y4aeMoi Teme,
IPEIMETY.
dopMHpOBaHHE
29 Boszayx. Kucnopog. 5 bubmmorexa [JOK TTOHSTHMN
' ITousitue 06 okcumax https://m.edsoo.ru/7f41837¢ «XUMHUYECKHH

QJIEMCHT», KIIPOCTOC



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

BEIIICCTBO» HA
puUMepe KUCIopoa.
CnocoOcTBOBaHNE
(bopMHUPOBAHHIO
OCHOBHBIX
WHTEIJICKTYaJIbHBIX
onepauuii:
aAHATM3UPOBATH,
JIeJIaTh BBIBOJIBI,
COCTaBJISITh CXEMBI.

2.3

2.4

Bonopoa.IlonsTtue o
KHCJIOTax U COJIAX

Bopna. PacTBopsl.
[Tonstue 06
OCHOBAHUAX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

dopMHUpOBaHHE
YMEHHUH COCTaBIIATh
XUMUYECKHE
(bOopMYyJIBI CONEH,
JlaBaTh UM Ha3BaHUE,
CpaBHUBATH 110
COCTaBY KHUCJIOTBI U
comu. ConelictBue
TPYJI0BOMY U
ACTETUYECKOMY
BOCITUTAHUIO
YYCHHUKOB.

CopeticTBre
(dbopMHpOBaHUIO
00BEKTUBHOCTH
OKPYKaroIIero Mupa,
HETIPEPHIBHOCTH
W3MEHEHUI "
Pa3BHUTHSI B IPUPOEC



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

U 001IECTBE.

2.5

2.6

OCHOBHBIE KJIaCCHI
HEOPTaHUYECKUX
COETUHEHUN

3akonsl I'eii-JIroccaka
1 ABoraapo

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bu6nmoreka [JOK
https://m.edsoo.ru/

Pa3Butue ymenumii
OBICTpPO U
KayeCTBEHHO
MPUMEHSATD
MOJIyYEHHBIC 3HAHUS
HAa MpPaKTUKeE.
dopmupoBaHUe
KOMMYHHUKATHBHBIX
HABBIKOB.

CucremMarusanus
3HAHUH y4almxcs o
MOHATUAX
KOJIUYECTBO
BEII[ECTBA, YHCIIO
ABoraapo, MoJisipHas
Macca, Ha UX OCHOBE
dbopmupoBaHUe
MPEJCTaBICHUN O
MOJISIPHOM 00BEMeE
ra3o00pa3HbIX
BEIIECTB.

2.7

T"anorens!

bu6mmorexa [IOK
https://m.edsoo.ru/

dopMHpoOBaHHE
YMEHU CPaBHUBATH
CBOMCTBA IPOCTBIX
BelecTs. Pa3sutue
HAaBBIKOB U YMEHUH B
pelieHuu 3a1a4y u
COCTABJICHUH



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

YpaBHEHUH ¢

y4acTueM
HEMETAJJIOB.
Hroro no pazgeny 27
Paznen 3. Ilepuoagnueckuii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jaemMenToB /. U. Menaeneena.
Ctpoenue aToM0OB. XUMHYECKasl CBSI3b. OKNCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN
CrocoOcTBOBaHUE
BOCITMTAHUIO
. MaTpuoTU3Ma,
[Tepuonuueckuii 3aKoH
PacCKpbITHE HAYYHOTO
u [lepuonnueckas
noasura ..
CHUCTeMa XMMUYECKUX bubmuorexa [JOK
3.1 5 Memnneineesa,
anemeHToB /1. 1. https://m.edso0.ru/7f41837¢
Hay4HOI'0 U
Menneneena.
MHPOBO33PEHUYECKOTO
Crtpoenue atoma
3HaYEHUS
[Iepnoanueckoro
3aKOHa.
dopMupoBaHHE
YMEHHUH B
COCTaBJIEHUU
XUMHUYECKUX
XUMHUYECKast CBA3b. o
peaKIuii.
OkucauTenbHO- bu6mmoreka [IOK N
3.2 8 Pacmmpenune 3Hanui
BOCCTaHOBHUTEIbHBIC https://m.edsoo.ru/7f41837c
YYaIIUXCs O CTETIEHU
peakiuu

OKHCJIEHHUS
JJIEMEHTOB B
IPOCTBIX, OMHAPHBIX
U CJIOXKHBIX



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

COCAUMHCHUAX.

Hroro no pazneny 13
PesepBHOe Bpems 1
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




9 KUIIACC

Ne
n/n

Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul

HaumenoBaHue pa3jiesioB u
TeM NMPOrpaMmbl

KoanuecTBo 4acoB

KonTpoJbHbIE

Bcero
padoThI

IpakTnyeckue
padoThI

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Bun
IeATeJbHOCTH,
BOCIIUTATEIbHBIH
MOTEHI[HAJ

11

[ToBTOpeHue u yriayonenue
3HAHHUI OCHOBHBIX Pa3/EJIOB
Kypca 8 kiacca

bubmuorexa [JOK
https://m.edso0.ru/7f41a636

IToBTOpenue u
yriIyOJIeHHE 3HAaHUN
0 3aKOHOMEPHOCTSIX
M3MEHEHHUS CBOMCTB
AJIIEMEHTOB M UX
COETUHEHUN B
COOTBETCTBHUH C UX
MOJIO’KEHUEM B
[ICXD. Pa3Butue
JIOTUYECKOTO
MBIIUICHUS U
HaBBIKOB CBSI3HOM
peun.

1.2

OcHOBHBIC 3aKOHOMCPHOCTHU
XUMHUYCCKUX peaKL[I/II\/'I

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

O60061eHne
CBEJEHUN O
3aKOHOMEPHOCTSX
MPOTEKaHUs
XUMHUYECKUX
peakuuii. PazButue
MEKJIMYHOCTHBIX
OTHOIIICHHH,
KOMMYHHMKaTUBHON



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

KOMIIETEHIINH,
CaMOCTOSITEIbHOCTH
MIPU BBITIOJIHCHUH
3aJaHUH.

1.3

BJIGKTpOJII/ITI/I‘leCKaH

auccoruanma. XuMuyecKkue

peakuuu B pacTBOpax

10

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

®opMupoBaHue
MOHATHIA 00
DJIEKTPOJIUTAX U
HE3JIEKTPOJINTAX,
O/1, packpbiTue
MeXaHu3Ma
JMCCOLMALIUU
BEILIECTB C NIOHHOMN
Y KOBaJICHTHOM
IIOJISIPHOM CBS3BIO.
Pa3Butue ymenuit
CpPaBHUBATb,
aHAJIM3UPOBATh U
JIeNaTh BBIBOJIBI.

Hroro no pazneny

Pa3znea 2. HemeTaJJIBI M HX COeIMHEHHS

21

2.1

OO01mas xapakTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB
VIIA-rpynnsl. [anorenst

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

N3yuenne
CTPOEHH,
(bu3HYECKUX U
XUMHYECKHUX
CBOMCTB r'aJIOT€HOB.
®opMupoBaHue
HaBbIKOB
CaMOCTOATEIIbHON



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

paboThI ¢ yueOHBIM
MaTepHaIOM.

2.2

OO0mmast xapaKTepUCTHKA
XUMHYECKHX 3JICMEHTOB
VIA-rpynmsl. Cepa u eé
COCIIMHCHUS

bubmuorexa [JOK

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

Bocnuranne
[03HABATEIILHOTO
HMHTEpECa K
MpeAMETY U
OKPY’KarOIIUM
SIBJICHUSIM.
dopMHUpOBaHUE
B3IJIAJI0B U
YBEKICHUH,
COOTBETCTBYIOLIUX
310poBOMY 00pa3y
KU3HH.

2.3

OO11ast xapakTepUCTHKA
XUMHUYECKHX 3JIeMEHTOB VA-
rpynmnsl. A3oT, pocdop u ux
COEZIMHEHUs

bu6mmoreka [IOK

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

dopMHUpOBaHUE
CHUCTEMBI 3HaHUU
00ydJaronmxcs o
CTPOCHUH,
CBOWCTBAaxX U
MIPUMEHEHUHU
snemMeHToB VA-
TpyIIIbI HA
MpUMeEpe a30Ta U
docdopa.
CnocobcTBOBaHUE
AKOJIOTUYECKOMY
BOCITUTaHUIO,
aKKypaTHOCTH,
YMEHHIO paboTaTh B



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

napax u
CaMOCTOSITEIILHO.

2.4

OO0mast xapaKTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB
IVA-rpynnel. Yriepon u
KPEMHHUU M UX COCTUHCHUS

Hroro no pazneny

Pa3pen 3. MeTaJJIBI M BX COeTUHEHU S

25

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

Bocnuranne
yOEKICHHOCTH B
M03HABAEMOCTHU
XUMHYECKON
KapTUHBI MUDA,
OepeKHOTO
OTHOIICHUS K
CBOEMY 3/I0POBBIO.

3.1

OO1me cBOMCTBAa METAJIOB

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

O06o06menue u
yriyOaeHue 3HaHHH
0 MeTaJljIax.
PazButue
MMO3HABATEIHLHOTO
MHTEpeca, YMEHHUU
JIOTHYCCKH
MBICIIUTE, HAXOUTH
A 00BACHSITD
MPUYUHHO-
CIIeICTBEHHEIEC
CBSI3H.

3.2

Baxxueiie MeTauibl 1 UX
COETUHEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

O06o00mmenue
3HaHUM ydaluxcs
00 OCHOBHEBIX
CBOMCTBax



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

3JIEMEHTOB-
METaJJIOB U
o0pa3zyeMbIX UMH
MPOCTHIX U
CJIOKHBIX BEILIECTB.
Bocnuranne
KOJUIEKTUBHU3MA,
yMeHHS paboTaTh B

rpymmax,
MIPOBOHTH
pedaekcuro
CcOOCTBEHHOH
JESITEILHOCTH.
Hroro mo pazneny 9
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
O0o006111EHNE U
CHUCTEMAaTH3AINA
3HAHUHU y4aluxcs o
BemecrtBa u maTepuansl B bu6mmoreka [IOK vy B
4.1 10 BaKHOW POJIU
JKU3HH 4eJIoBeKa https://m.edsoo.ru/7f41a636
XAMHHU B
MOBCEIHEBHOM
JKU3HHU 4EJI0BEKA.
Hroro no pazgeny 3
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB 68

[10 ITIPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoauuecTBO 9acoB Hcnoan3oBanue

[udpposoii DJIEKTPOHHBIE

No nmudpoBbIe

Tema ypoka Kontpoasnsie IlpakTuueckue nabopaTopun bp
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI 1o (pu3nKe pecypes!

«POBUKIIAB
(XuMus1)»

1 IIpeamer u 3apaum xumuu. Ponb 1 0 0 bu6mmoreka [IOK
XHMMHH B )KU3HU YESIIOBEKA. https://m.edsoo.ru/ff0d210c
[IpakTuueckas pabora Nel
"ITpuemsl 0OpalleHus ¢

2 naé)o aTo HLII)MILI 1 0 1 bubmorexa LOK

patop https://m.edsoo.ru/ff0d227e
obopynoBanueM. CTpoeHue
miameHn"
bu6mmoreka [JOK

3 1 0 0
O MOHATHSIX  TEOPHSX XHMHH https://m.edsoo.ru/ff0d23dc
[TonsTue "BemectBo" B pusmke

4 Hu XuMun. Ousndeckue u 1 0 0 bubmiorexa LOK

' https://m.edsoo.ru/ff0d26ca
XUMHYECKHE SIBICHUS.

5 Onucanue GpU3NUECKUX CBOUCTB 1 0 0 . bubnnoreka [JOK
BEIIECTB https://m.edsoo.ru/ff0d28c8

6 AToMmbl. MOeKyJIbI 1 0 0 bubnuoreka [IOK
XUMHYECKHE DIIEMEHTEI https://m.edsoo.ru/ff0d2a6¢

7 @DopMBI CYLIECTBOBAHMS 1 0 0 bub6nuorexa [IOK
XUMHUYECKHUX DJIEMEHTOB. https://m.edsoo.ru/ff0d2be8



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

HpOCTHe 1 CJIOKHBIC BEIICCTBA.

+BelecTBa MOJIEKYyISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

CocrasB BemecTB. 3aK0H

8 MMOCTOSTHCTBA COCTaBa. bubmmorexa [JOK
https://m.edsoo.ru/ff0d2aéc

Xumuueckue GopmyIibl

9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE bubnnoreka [HOK
B XUMUHU https://m.edsoo.ru/ff0d2d50
Macca atoma. ATOMHas

10 €UHULIA MACCEHL. bu6mmorexa [IOK
OtHocuUTeNbHAs aTOMHAs Macca https://m.edsoo.ru/ff0d2eae
JJIEMEHTA.
OTtHOcHUTeNbHAS MOJIEKYJISIPHAS

1 Macca BelecTB. MaccoBbIe bu6mmorexa [IOK
JIOJIM DJIEMEHTOB B https://m.edsoo.ru/ff0d323c
COCUHEHUSIX.

12 YTo MoKa3pIBalOT XUMHUYECKUM bu6mmoreka [IOK
3HaK U XUMHU4YecKas popmya https://m.edsoo.ru/ff0d350c

13 CucreMa XUMHYECKHUX bubmuorexa [JOK
anemenToB .M. Menaeneena https://m.edsoo.ru/ff0d5230
BaneHTHOCTh XUMHYECKUX

14 snemeHToB. OnpeneneHue bubnunorexa [JOK
BaJICHTHOCTH B OMHAPHBIX https://m.edsoo.ru/ff0d37fa
COCAUHCHHIX

15 Cocrasnenue GhopMyI 1o bubnuotexa [JOK
BaJICHTHOCTHU https://m.edsoo.ru/ff0d3a16

16 Komuuectro BemecTBa. MoJb - bu6mmoreka [IOK

¢AnHUIa KOJINYECTBa BEIICCTBA

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2a6c
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

bubmuorexa [JOK

17 M
OipHai Macea https://m.eds00.ru/ffod5708
CymtHocTh, MPU3HAKY U
YCJIOBHS TPOTEKAHUS
18 XUMHUYECKHAX PEaKIIUI buGnnorexa LIOK
KHX PEarid. 5 https://m.eds0o.ru/ff0d3f34
TennoBoi 3 PexT XuMUIECKOM
peakuuu
19 3aKOHBI COXpaHEHUsI MacChl U bubnnorexa [HOK
SHEpPruu https://m.edsoo.ru/ff0d40c4
CocraBiieHne ypaBHEHUI
20 XUMHYECKHUX Peakiuii. PacueTsl bubmaorexa LIOK
p ) https://m.edsoo.ru/ff0d4290
10 XUMUYCCKUM YPaBHCHHSIM
21 THUIBl XUMHUYEKUX PEAKIINI bubmaorexa LIOK
peakl https://m.edsoo.ru/ff0d448e
Kourponsaas padora Nel
22 "Be TIZ:CTBa u fI/IMI/I‘{eCKI/Ie Bubmorexa ITOK
H " https://m.edsoo.ru/ff0d4614
peaknuu
bu6mmoreka [JOK
23 M
CTOMBT HAYIKH XHMIH https://m.edsoo.ru/ff0d497a
XUMHUYECKUN I3BIK KaK
24 CPEICTBO M METOJ [TO3HAHUSI Bubmorexa ITOK
peat A https://m.edsoo.ru/ff0d4790
XUMUHA
bu6mmoreka [JOK
2 q
> HCTRIC BEeCTBa 1 eMech https://m.edsoo.ru/ff0d4c4a
26 [IpakTnueckast padborta Ne2 bubnuoreka [IOK
"OuucTKa BemecTs"” https://m.edsoo.ru/ff0d4ae2
97 PactBopsl. PactBOprMOCTS bubnnorexa [JOK

BCIICCTB

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
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
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https://m.edsoo.ru/ff0d4dd0

[TpakTuyeckas padora Ne3

bubmuorexa [JOK

28
"PacTtBOpUMOCTH BelecTB" https://m.edsoo.ru/ff0d4dd0
29 MaccoBas 105151 paCTBOPEHHOTO bubnunoreka HOK
BEIIECTBA https://m.edsoo.ru/ff0d50d2
[IpakTrueckas paborta Ne4
30 "[IpuroroBieHue pacTBopa bubmorexa [JOK
PHTOTE pactBop https://m.eds00.ru/ff0d4ddo
3a/ITaHHOW KOHIICHTpaIluu
31 3axonsl ['eii-JIroccaka u bubnnorexa [HOK
ABorajzipo https://m.edsoo.ru/ff0d4f42
Bozayx - cmech razos.
32 OTHI([)}(’:I/ITCJH)HaSI IJIOTHOCTh bubmorexa [JOK
https://m.edsoo.ru/ff0d542e
razoB
Kucnopon - xumuueckuit
33 3JIEMEHT U MPOCTOE BEIIECTBO. bubnnoreka [JOK
[Tonyuenue kuciopoaa B https://m.edsoo.ru/ff0d55a0
naboparopuu
34 XUMHYECKHE CBOMCTBA U bu6mmoreka [JOK
IIPUMEHEHHE KUCIIOPOIa https://m.edso0.ru/ff0d5708
[IpakTuueckas pabora Ne5
35 "[TonydeHue KuCI0poaa 1 bubmorexa HOK
Y N P I'[' https://m.edsoo.ru/ff0d587a
W3YyUYEHHUE €ro CBOMCTB
36 KonTponbnas padota Ne2 bubnnorexka [JOK
"Bo3nyx. Kucnopon. I'openne" https://m.edsoo.ru/ff0d59e2
bubmuorexa [JOK
5
3 Oxenpi https://m.edso0.ru/ffod5b40
38 OcHoBaHUS - THAPOKCH]IBI bubnmoreka [JOK
OCHOBHBIX OKCHJIOB https://m.edsoo.ru/ff0d5eba
39 Kucnorsr bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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https://m.edsoo.ru/ff0d5eba

https://m.edsoo.ru/ff0d6342

40 Coiu: coctaB 1 HOMEHKJIATypa buGnnorexa LIOK
' yp https://m.eds00.ru/ff0d664e
41 XUMHYECKHE CBOMCTBA OKCUIOB Bubmaorexa ITOK
A https://m.edsoo.ru/ff0d664e
42 XHUMHUYECKHE CBOMCTBA KUCIIOT bubmmorexa [IOK
https://m.edsoo.ru/ff0d67ca
43 Illenoun, ux cBoiicTBa U bubmuorexa [JOK
CTIIOCOOBI TIOTYUYCHUS https://m.edsoo.ru/ff0d67ca
HepacTBoprmbie OCHOBaHUS, X
44 IOJIYUYEHHUE U CBOMCTBA bubnmorexa LOK
Y ’ https://m.edsoo.ru/ffOdfee2
AMdoTepHOCTH
XHUMHUYECKHE CBOMCTBA COJIEH.
45 T'enetuyeckas cBsI3b bubnmorexa LOK
. https://m.edsoo.ru/ffOdfee2
HEOPraHUYECKHX COCTMHCHHI
[IpaxTuueckas padorta Neb6
46 "UccnemoBanue CBOMCTB bubmnorexa [IOK
A . https://m.eds00.ru/00ad9474
OKCHIIOB, KACIJIOT, OCHOBaHHI
KonrtponbHas padora Ne3 no
47 TeMe "OCHOBHBIE KIIACCHI bubmorexa [IOK
. https://m.edso00.ru/00ad9b7c
HEOPTaHWYECKHUX COCIMHCHHIMA
CocTaB U BaXHEUIIIHE
48 XapaKTEPUCTUKH aToMa. bubnuorexa [IOK
M3oTonbl. XumMuueckue https://m.edsoo.ru/00ad9a50
3JIEMEHTEI
49 CrtpoeHue 371eKTPOHHBIX bubnuotexa [JOK
000JI0YEK aTOMOB https://m.edsoo.ru/00ad9ch2
50 [Tepuonnueckue n3MeHEHUs bubnmuotexa [JOK



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2

CBOMCTB XMMHUYECKUX
aneMeHToB. CoBpeMeHHas
TPaKTOBKa NEPUOANIECKOTO
3aKOHa

https://m.edsoo.ru/00ad9ela

[Tepuoanueckas cucrema B

bubmuorexa [JOK

>1 CBETE TEOPUH CTPOCHUS aTOMa https://m.edsoo.ru/00ad9ffa
XapakTepruCcTUKa XUMHUYECKOTO
3JIEMEHTA ¥ €ro CBOMCTB Ha
59 OCHOBE ITI0JIOKEHUS B bubmuorexa [JOK
nepuoanyeckoit cucreme . 1. https://m.edsoo.ru/00ada52c
MenneneeBa u Teopun
CTPOCHUS aTOMa
KoBasienTHast CBsI3b aTOMOB TIPU
53 00pa30BaHUK MOJICKYJI IIPOCTHIX bubmorexa HOK
https://m.edsoo.ru/00ada52c
BEIIIECTB
54 Bupl koBasIeHTHOM CBSA3U U €€ bubmuorexa [JOK
CBOICTBa https://m.edsoo.ru/00ada342
N bubmuorexa [JOK
= Hormast cessh i ee cBoMCTBa https://m.edsoo.ru/00ada6bc
bu6mmoreka [JOK
o CTeneH okHCICHHS https://m.edsoo.ru/00ada824
57 Kpucrannnueckoe coctosiHue bubnuoreka [IOK
BEIIECTB https://m.edsoo.ru/00ada96e
58 OKHUCIUTEITBHO- bu6mmorexa [IOK
BOCCTaHOBUTEJBHBIE PEAKIUN https://m.edsoo.ru/00adaab8
CocraBneHne ypaBHEHUN
bu6mmoreka [JOK
59 OKHCIUTEIBHO-

BOCCTaAaHOBHUTCIBHBIX peaKquI

https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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https://m.edsoo.ru/00adac34

CymHocTh 1 Kiaccupukanus

60 XUMUYECKUX PEAKIIUN B CBETE 1 bubmmorexa [JOK
up 5 https://m.edsoo.ru/00adaab8
ANEKTPOHHOU TEOPUU
61 Bonopon - xumuueckuit 1 bubnuoreka [IOK
3JIEMEHT U MPOCTOE BEIMIECTBO https://m.edsoo.ru/00adaab9
[IpakTrueckas padota No7
62 "[Tonyuenue Bogopoaa u 1 bubmorexa LHOK
Y A P ! " https://m.edsoo.ru/00adae28
M3y4YEHHUE €ro CBOMCTB
63 Bopa - okcua Bomoposa. 1 bu6mmoreka [IOK
[Tepokcun Bogopoaa https://m.edsoo.ru/00adb076
64 CrtpoeHue aTOMOB rajoreHoOB. 1 bubnuorexa [JOK
l"anorensl - mpoCThIe BELIECTBA https://m.edso00.ru/00adb076
65 XJI0pOBOAOPO/I, CONSTHAS 1 bu6mmoreka [IOK
KHUCJIOTa U UX CBOMCTBA https://m.edsoo.ru/00adb486
[IpakTuueckast padorta Ne§
"[losy4ueHne cCoIAHON KUCIOTBI
66 U OTBITHI C HEHl. Pemienue 1 bubmorexa HOK
' https://m.edsoo.ru/00adb33c
AKCIEPUMEHTAIIbHBIX 3aa4 110
teme "["amorensr""
KonTtponbHas pabora N4
67 "OKHCIUTENBHO- 1 bubnnorexka [JOK
BOCCTAHOBUTEIIbHBIE PEAKIIUH. https://m.edsoo.ru/00ad9ch2
Bonopoa. Boaa. INanorenst”
68 PezepBHblit ypok. O0001eHNE 1 1 bubmmoreka [IOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
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9 KUIIACC

KoanuecTBo yacon Hcnosb3ona
N(_, HHUE
n/  Tewa ypoka Bee Komrpomsn  Mpakrmace Lludposoit JJIeKTPOHHBbIE HU(POBLIE 00pa3oBaTeIbHbIE
nabopatopun | PeCcypcChl
n ro ble pa0OTBI KM€ PA0OTBI 6 husuke
«POBUKIJTA
b (xumms)»
DHepreTuka
1 XUMHYECKUX 1 0 0 bubnuoteka [{OK https://m.edsoo.ru/00adb59e
peakui
CxkopocTh
2 XUMHYECKON 1 0 0 bubmuoreka [{OK https://m.edsoo.ru/00adb6b6
peakuu
Kontponbnas
pabora Nel mo
TeMe
3 "Xumuueckue 1 1 0 bubmuoreka [{OK https://m.edsoo.ru/00adb7e2
peakuuu u
3aKOHOMEPHOCTHU
UX NPOTEKaHuA"
4 Henroro o 1 0 0 bubnmoreka [{OK https://m.edsoo.ru/00adbac6
PacTBOPUTEIIAX
Honsr -
5 MIEPEHOCYNKHA 1 0 0 http://vip8082p.vip8081p.beget.tech/Xumus 9 kiacc_Kysne
JJIEKTPUUECKUX nosa/4.html
3apsIoB
[TpakTnueckas
6 pabora Nel 1 0 1 + bubnmoreka [{OK https://m.edsoo.ru/00adbch0

«BnusHaue



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
http://vip8082p.vip8081p.beget.tech/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F_9_%D0%BA%D0%BB%D0%B0%D1%81%D1%81_%D0%9A%D1%83%D0%B7%D0%BD%D0%B5%D1%86%D0%BE%D0%B2%D0%B0/4.html
http://vip8082p.vip8081p.beget.tech/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F_9_%D0%BA%D0%BB%D0%B0%D1%81%D1%81_%D0%9A%D1%83%D0%B7%D0%BD%D0%B5%D1%86%D0%BE%D0%B2%D0%B0/4.html
https://m.edsoo.ru/00adbcb0

Pa3ITUYHBIX
(dbakTopoB Ha
CKOPOCTh
XUMHYECKON
peaKIum»

Mexanuszm
AJIEKTPOJIUTUYECK
OU THCCOIHAINU
BEIIECTB C
KOBaJICHTHOM

IIOJISIPHOM CBA3BIO.

CBoiicTBa MOHOB

CuiibHBIE U
cia0ble
3JICKTPOJIUTHI.
KonnuaecrBennnle
XapaKTEPUCTUKU
npoiiecca
AIEKTPOIUTUUECK
OM JrcCoIMaIuu

bubmuoreka [{OK https://m.edsoo.ru/00adbe9a

bubnuoteka [{OK https://m.edsoo.ru/00adc28c

Peakimmn
AJIEKTPOJIUTOB B
BOJHBIX
pacTBopax u ux
ypaBHEHUS

bubnuoteka [JOK https://m.edsoo.ru/00adcade

10

11

Kucmnots! kax
3JIEKTPOIIUTHI

OcHOBaHUA KaK
AIIEKTPOIIUTHI

bubnuoteka [{OK https://m.edsoo.ru/00adcd68

bubmuoteka [{OK https://m.edsoo.ru/00add448



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

12

Comnu Kak
3JIEKTPOJIUTHI

bubnmoreka [{OK https://m.edsoo.ru/00add5d8

13

14

15

16

17

Konrtponbnas
pabota Ne2 o
TeMe
"DJIeKTPOIUTHYEC
Kas TUCCOLIAIHSI.
XUMHYECKUE
peaxkuu B
pactBopax"

DJ1eMEHTHI-
HEMETaJIJIBI B
MepUOINYECKOMN
CHCTEME
JI.1.MeHnneneeBa
U B IIPUPOJIE
IIpoctslie
BEIICCTBA-
HEMEeTaJIJIbI, NX
COCTaB, CTPOEHHUE,
o0I1I1Ee CBOMCTBA U
CIIOCOOBI
MOJTyYEHUS
Bonoponusie u
KHCIIOPOJIHBIE
COEIMHEHUS
HEMETAJIJIOB

OO0was
XapaKTEPUCTHKA

bubnmoreka [{OK https://m.edsoo.ru/00add8b2

bubmuoteka [{OK https://m.edsoo.ru/00add9d4

bubmuoreka [{OK https://m.edsoo.ru/00addd12

bubnuoteka [{OK https://m.edsoo.ru/00addbfa

bubmuoreka [{OK https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

AJIEMEHTOB
MOJATPYIIIBI
KHCIIOpOJia U UX
IIPOCTHIX BEIIECTB

18

19

20

Kucnopona. O3on

Cepa kak mpocTtoe
BELIECTBO.
Annorponus u
CBOMCTBA CEphI
CepoBogopon,
Cynbduabt

bubnmoreka [{OK https://m.edsoo.ru/00addfe2

bubnmoreka [{OK https://m.edsoo.ru/00ade104

bubmuoteka [{OK https://m.edsoo.ru/00ade348

21

Kucnopoaconepx
alMe CoeIMHEHUs
cepsl (IV)

bubnuoteka [{OK https://m.edsoo.ru/00ade488

22

Kucnopoaconepx
alMe COCIUHEHUS
cepsl (VI)

bubnuoteka [{OK https://m.edsoo.ru/00ade64a

23

24

25

Oomuras
XapaKTEPUCTHKA
JJIEMEHTOB
MOJITPYIIIBI A30Ta

A30T Kak 3J€MEHT
Y KaK [IPOCTOE
BEILIECTBO

AMMHaxk

bubnuoteka [{OK https://m.edsoo.ru/00ade64a

bubnmoreka [{OK https://m.edsoo.ru/00ade802

bubnmoreka [{OK https://m.edsoo.ru/00adea28

26

IIpakTHueckas
pabota No2.
"Tlonyuenue

bubnuoteka [{OK https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

aMMUaKa U
U3YYCHHE €ro
cBoiicTB"

27

28

Oxcungsl a3ora

A3OTHas KHCI0Ta
H €€ COoJIn

bubnmoreka [{OK https://m.edsoo.ru/00adec8a

bu6mmoreka LIOK https://m.edsoo.ru/00adeea6

29

®dochop kak
JJIEMEHT U
IPOCTOE BELIECTBO

bubmuoreka L{OK https://m.edsoo.ru/00adf004

30

31

CoenuHeHus
docdopa
ITonoxxenue
3JIEMEHTOB
MOATPYTIITBI
yrjiepojia B
MIEPUOINYECKON
CHCTEME,
CTPOEHHE UX
aToOMOB

bubmuoreka I{OK https://m.edsoo.ru/00adf180

bubnuoteka [JOK https://m.edsoo.ru/00adf306

32

AmoTponHbie
Moau(pUKAITI
yraepoaa

bubnuoteka [{OK https://m.edsoo.ru/00adf518

33

34

AncopOums.
XuMuyeckue
CBOMCTBaA
yrieposa

Oxcuppl yraepoaa

bubnuoteka [{OK https://m.edsoo.ru/00adf68a

bubmuoreka [{OK https://m.edsoo.ru/00adfc20

35

YroapHasg Kuciiora

bubmuoteka [{OK https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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" €€ COoJIn

36

[IpakTnueckas
pabota Ne3.
[Tonyuenune oxcuna
yriepona (I1V) u
U3Y4YEHUE ero
CBOMCTB.
PacnoznaBanue
KapOoHaTOB"

bubnmoreka [{OK https://m.edsoo.ru/00adfebe

37

Kpemnuit u ero
CBOIMCTBA.
CoennHeHus
KpEeMHUS

bubmuoreka [{OK https://m.edsoo.ru/00ae006¢c

38

Kontponbnas
pabota Ne3 mo
TeMe
"Baxxneimmue
HEMETAILIB U UX
coeauHeHHS"

bubmuoteka [{OK https://m.edsoo.ru/00ae027e

39

40

Bo3nukHOBEeHUE U
pa3BHUTHE
OPraHUYeCKOU
XUMUHU - XUMUHU
COEMHEHUI
yriepoaa
Knaccudukanmst
YIJIEBOAOPOIOB

bubmuoreka [{OK https://m.edsoo.ru/00ae080a

bubnmoreka [{OK https://m.edsoo.ru/00ae0bf2

41

duznueckue n
XUMHUYECKUE

bubnuoteka [{OK https://m.edsoo.ru/00ae103e



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae103e

CBONCTBA
npeeTbHBIX
YTIIEBOAOPOIOB
(aykaHOB)

42

43

44

IIpakTrueckas
pabota Ne4.
"Onpenenenue
KayeCTBEHHOI'O
cocraBa
OpPraHUYECKOTO
BemecTna

HenpenensHbie
YIJIEBOJOPOBI
STUJICHOBOTO psija
(ayIKeHBI)

HenpenensHeie
yTIE€BOAOPOABI
alleTUIEHOBOTO
psiaa (aIKuHBI)

bu6mmoreka LIOK https://m.edsoo.ru/00ae1156

bubmuoreka [{OK https://m.edsoo.ru/00ae1156

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

45

46

47

Cnuptsl

IIpenenbubie
OJIHOOCHOBHBIE
KapOOHOBBIE
KHUCIIOThI

Kupsbr

bubnuoteka [{OK https://m.edsoo.ru/00ael4b2

bubnuoteka [{OK https://m.edsoo.ru/00ael15e8

bubnmoreka [{OK https://m.edsoo.ru/00ae15e8

48

Yrnesoanl

https://vip8082p.vip8081p.beget.tech/Xumusa 9 xmacc Kysne
oBa/45.html

49

benkn

bubmuoreka I{OK https://m.edsoo.ru/00ae1886



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://vip8082p.vip8081p.beget.tech/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F_9_%D0%BA%D0%BB%D0%B0%D1%81%D1%81_%D0%9A%D1%83%D0%B7%D0%BD%D0%B5%D1%86%D0%BE%D0%B2%D0%B0/45.html
https://vip8082p.vip8081p.beget.tech/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F_9_%D0%BA%D0%BB%D0%B0%D1%81%D1%81_%D0%9A%D1%83%D0%B7%D0%BD%D0%B5%D1%86%D0%BE%D0%B2%D0%B0/45.html
https://m.edsoo.ru/00ae1886

50

DJIEMEHTHI-
METaJlIbI.
OcobeHHoCcTH
CTPOECHUS UX
aTOMOB.
Ilonoxenue
METaJJIOB B
MIEPUONYECKOMN
CHCTEME

A N.MenneneeBa

bu6mmoreka LIOK https://m.edsoo.ru/00aelae8

o1

52

XUMHYECKUE
CBOMCTBA
METAJIOB

CrutaBebl

bubnmoreka [{OK https://m.edsoo.ru/00aelc64

bubmuoreka [{OK https://m.edsoo.ru/00aelc64

53

54

55

XapakTepucruka
aneMeHToB |A-
TPYIIIbI
MEPUOANYECKOMN
CHUCTEMBI U
00pa3yeMbIX UMU
MPOCTHIX BEIIECTB

Mertamnsr |A-
TPYIIIbI
MIEPUOINYECKOMN
CHUCTEMBI

. N.MenneneeBa
1 X BaKHEHIIINE
COEMHEHUS

Pacnipoctpanenne

bubmuoteka [{OK https://m.edsoo.ru/00ae1d86

bubnmoreka [{OK https://m.edsoo.ru/00ae35e6

http://vip8082p.vip8081p.beget.tech/Xumus 9 knacc Kysne



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
http://vip8082p.vip8081p.beget.tech/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F_9_%D0%BA%D0%BB%D0%B0%D1%81%D1%81_%D0%9A%D1%83%D0%B7%D0%BD%D0%B5%D1%86%D0%BE%D0%B2%D0%B0/52.html

U POJIb METAJJIOB
IIA-rpynms B
IPUPOJIE.
KecTkoCTs BOAEI

nosa/52.html

56

57

58

59

60

61

62

AJUTFOMUHAHI

Kemeso u ero
Ba)KHEUIIINE
COEIMHEHUS

[IpakTuueckas
pabota No5.
"Pewienue
3KCHEPUMEHTAIbH
BIX 33/1a4 10 TEME

"Merauer""

KonTponbhas
pabota Ne4 o
teMe "MeTaisl 1
UX coequHeHnsa"

Bemectna,
BPENHBIE JUIS
310pOBbS
YyeJioBeKa u
OKpYXaroIIei
Cpenpbl.
[Tomumeps! u
YKU3Hb.

XUMUS 1
3710pOBbE
yeJIoBeKa

bubnmoreka [{OK https://m.edsoo.ru/00ae3de8

bu6mmoreka LIOK https://m.edsoo.ru/00ae1750

http://vip8082p.vip8081p.beget.tech/Xumus 9 kmacc Kyzne
oBa/54.2 html

https://uchitelya.com/himiya/127177-kontrolnaya-rabota-po-
himii-metally-i-ih-soedineniya-9-klass-s-otvetami.html

bubmuoreka [{OK https://m.edsoo.ru/00ae3f50

bubnmoreka [{OK https://m.edsoo.ru/00ae3f50

bubmuoreka [{OK https://m.edsoo.ru/00ae3f50



http://vip8082p.vip8081p.beget.tech/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F_9_%D0%BA%D0%BB%D0%B0%D1%81%D1%81_%D0%9A%D1%83%D0%B7%D0%BD%D0%B5%D1%86%D0%BE%D0%B2%D0%B0/52.html
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
http://vip8082p.vip8081p.beget.tech/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F_9_%D0%BA%D0%BB%D0%B0%D1%81%D1%81_%D0%9A%D1%83%D0%B7%D0%BD%D0%B5%D1%86%D0%BE%D0%B2%D0%B0/54.2.html
http://vip8082p.vip8081p.beget.tech/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F_9_%D0%BA%D0%BB%D0%B0%D1%81%D1%81_%D0%9A%D1%83%D0%B7%D0%BD%D0%B5%D1%86%D0%BE%D0%B2%D0%B0/54.2.html
https://uchitelya.com/himiya/127177-kontrolnaya-rabota-po-himii-metally-i-ih-soedineniya-9-klass-s-otvetami.html
https://uchitelya.com/himiya/127177-kontrolnaya-rabota-po-himii-metally-i-ih-soedineniya-9-klass-s-otvetami.html
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

MuHepanbHbie
63 yaoOpeHus Ha
BallleM y4acTKe.

bu6mmoreka LIOK https://m.edsoo.ru/00ae4270

[IpakTnueckas
64 pabota Neb.
"MuHepanbHble

ynoopenus"

bubnmoreka [{OK https://m.edsoo.ru/00ae4270

XuMuyeckas

TEXHOJIOTHUS KaK
65
HaykKa.

Meramnyprus

bubmuoreka I{OK https://m.edsoo.ru/00ae4270

66 O06o0061IEHNE U

CUCTCMaTHu3al A
3HAHUI

67 O06o061IEHNE U

CUCTCMaTHu3alusa
3HAHUH

68 O06o06mIeHNE U
CUCTCMaTHu3alusa
3HAHHI

OBILIEE
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME

Pe3zepBHBIil ypoK.

PesepBHBIit ypoK.

PesepBHBIit ypoK.

68

bubnmoreka [{OK https://m.edsoo.ru/00ae0d0a

bubnuoteka [{OK https://m.edsoo.ru/00adb33c

bubmuoteka [{OK https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 8 knacc/ Kysunernona H.E., Tutora .M., I'apa H.H., AxuronepHoe
obmectBo «M3naTenscTBO «IIpocBerieHne»
* Xumus, 9 kinacc/ ,Kysnernosa H.E., Tutoa U.M., I'apa H.H. Axumioneproe

obmectBo «M3naTenscTBO «IIpocBeienne»

METO/IUYECKHUE MATEPUAJIBI UIS1 YUUTEJIA

Xumus : 9 kiace : Mmetoauueckoe nocodue / M.A. Axmeros, H.H. I'apa. - M. :
Benrtana-I"pad, 2021. -125, [3] c.

Xumus : 8 kace : Meroauueckoe nocooue / M.A. Axmeto, H.H. I'apa. - M. :

Benrana-I'pad, 2021. -106, [2] c.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HMHTEPHET
https://resh.edu.ru/subject/29/9https://ui2.mob-

edu.ru/ui/index.html#/bookshelf/books/293






