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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeabHO MPOrpaMMbl OCHOBHOTO 0O0IIETr0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHLIECTIIMU MPENOJaBAHUS YUYEOHOT0 MpeaMeTa « XUMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo xuMuu Ha€T MPEJCTaBICHUWE O IIENIsAX, OOIIel CTpaTreruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUH, OMPEAENAET KOJIUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZICpKaHMUS, PEKOMEHYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydJarouuxcs, OMNpPEAeNseT BO3MOXKHOCTU TMpeaMera s
peanu3anuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBAaHUN K
pe3yJiibTataM 00y4YeHHUs] XUMUU Ha YPOBHE LIeJIed U3y4eHUs PeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHONU JAEATENbHOCTH OOYy4Yalomerocss MO0 OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHUPOBO33PECHUS
o0Oy4aromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DSBOJIIOIMHU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupoOBaHUs KyJIbTYPbl JUYHOCTH, €€ 0011el U PYHKIIMOHATLHON IPAMOTHOCTH;

BHOCHUT BKJIaJ B (DOpMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4eOHOM JIEeSITENIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOM JESITEIbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIICHUS, 3aKJIQIbIBAET OCHOBBI
L[EJTOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIIUXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAaY4YHBIM 3HaHHSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOro  MpeamMeTa, KOTOpbIM  SABISIETCS  MEJaroruvyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSTUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEIACTABICHUN
Pa3HOrO YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona . . MenneneeBa kak OCHOBHOTO 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HAa OCHOBE JMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEA0BATEILHO OT OJHOTO
YPOBHSI K JPYroMy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI MU BO3MOKHOCTEH MPAKTUUYECKOTO0 MPUMEHEHHUS U TOJYUYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABJIAIOIIEN HAYYHOM KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOW NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mpeaMeToB: «OKpyX)alomuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIBHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPBHI.
3amaya yyeOHOro MpenMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JOCTYIIHBIX O00OOIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHUS TMpPH H3YyUYCHUU BELIECTB U
XUMHUYECKHUX PeaKiuii, B (OPMUPOBAHUHN M PA3BUTUU MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHun XMMHUU HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs BaXHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TNPUHATUIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs Ha CHCTEMaTH4YeCKOe MpUOOIIEeHHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
MeToJaM NO3HaHMsI, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCIOBUM, CITIOCOOCTBYIONMIUX MPHUOOPETEHUIO O0YyYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATETHbHOCTH, MO3HAHWUS M CaMOTO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
pPa3ITUYHBIX BUJOB JIEITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OICHWUBATH SIBJICHUS
OKpY>KaroIlIero MHUpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJyYEeHHBIC MPH H3YYCHUH
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TOBCEIHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
MOHMMAaHUSA LEHHOCTH XUMHUYECKHX 3HAHWWA ISl BBIPAOOTKM HSKOJIOTHMUYECKU
11e71eco00pa3HOT0 TOBEJICHUS B OBITY W TPYJIOBOM JAEATEILHOCTH B MEJSIX
COXPaHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHHS OOIIEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI U HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX s HM3yYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPKAHUE OBYUYEHUA

8 KUIIACC

ITepBoHaya/IbHBIE XUMHYECKHE IOHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemecTs. [loHsaTHe 0 MeTOAax MO3HAHMS B XMMHMM. UHMCTBIE BEIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeceu.

ATOMBI M MOJIEKYJIBI. XHMHYECKHE 31eMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U CoXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckass ¢opmyna. BajaeHTHOCTh aTOMOB XHMHUYECKUX 3IIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewmecTB. (OTHOCHUTENbHAas aToOMHas Macca.
OTtHOocuTeNbHAs MOJEKYISpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €IUHUL BenlecTBa. Pacuérsl mo dopmysam
XUMHUYECKUX COCUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckHe ypaBHeHUs. Krnaccudukarms
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
¢usnueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJa, pAacTUpPaHUE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOM) SBJICHU, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHue, JUCTWISALUSA, XpoMaTtorpadus, TpOBEJEHUE OYUCTKU OBAPEHHON
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. Kucnopon — 3neMeHT u mpocroe
BenlecTBo. HaxokaeHue kuciaopoga B Hpupone, (U3MUEecKHue M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcunapl. Ilpumenenue kuciaopona. CrnocoOsl



MOJIyYCHHUST KUCTopoAa B J1abopaToOpuu W TPOMBINIUICHHOCTH. KpyroBopor
KucIopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAITIS KACTOPOa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — asnemeHT m mpocroe BemecTBO. Haxoxxkaenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HaceilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuHenuit. Oxcuanl. Kiaccudukanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanus. Kmaccudukanus ocHOBaHM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnii. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KUCHOT. Psan axkruBHoctm meraimoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

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

['eHeTnueckas CBSA3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

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 TOpeHus (MoXkapa), O3HAKOMJIEHHE C oO0pa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pacTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),



UCCJIEIOBAHUE OO0pa3sLOB HEOPraHWYECKHX BEIIECTB Ppa3JIMYHBIX KIJIACCOB,
HaOII0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOUEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOTO0 METajla IPYTHMM M3 PacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/ad 10 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3iemMeHToB. IloHsiTHe o
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJOYHO3EMEIbHBIE METAJLIbL,
rajlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yoT aM(OTEPHbIE OKCUIbI
Y TUJIPOKCHUIBL.

[lepnognueckuit 3aKoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUH CMBICH MOPAAKOBOIO HOMEpPA, HOMEPOB INEpUONA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB NepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

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

3nauenue [leprnoanueckoro 3akona u [leproanvyeckoil CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku M mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

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

Crenenp  okuciieHusi.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIJICHHS. OKUCIHUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTKOCTPUPYIOLINUX — NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakliuy pa3ioKeHUsl, COSJUHEHU).

Mescnpeomemmnbnie ceasu



Peanmusanuss MeXOpeIMETHBIX CBSI3€W INPU W3YYEHHH XMMHHM B 8 Kilacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

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

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaJIbUi U HX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMYECKONW PEHIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiuys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUUECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o xkaranuze. [loHsAiTHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIMU M MOJIOKEHUE XUMUUYECKOTO
pPaBHOBECHSL.

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



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii C  HKCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

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

Peakuun noHHoro oOMeHa. Y cioBUsl MPOTEKAHUSI peaKid HOHHOTO OOMEHa,
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:

O3HAKOMJICHUE C MOJACIISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, IMpOLECCa JUCCOIMAIMU KHCIOT, MIEJIOYEed W COJIeH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), 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 TrajoreHoB. (OCOOCHHOCTH CTPOCHHUS 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 KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJTy4YeHHE, MpuMeHeHue. [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. CtpoeHue u (HU3MYECKUE 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, (Qu3nUecKne ¢ XUMUYECKHE CBOWCTBa (00mme 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. Haxoxnenue cepbl u €€ COCOIUHEHHM B MpUpoae. 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 CTENEHU OKHUCJIECHMs. A30T, PacCHpOCTpPAHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux (pU3NUEeCKUEe U XUMUYECKUE 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 3arpsi3HEHUE OKPY KAIOIIEH Cpebl 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. Mcnons3oBanne GpocdaroB B Ka4ECTBE MUHEPATBHBIX YJIOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbBIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIHBIE
Moau(pUKalMM, PpPacIpoOCTpaHEHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTtBa. Ancopbuusi. Kpyroopot yriaepona B npupojae. Okcuabl yriaepoja, 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 KuciaoTa u €€ conM, uX (PU3NYEeCKUe U XUMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B ObITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK 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.
[TonsiTHe 0 OMOJIOTMYECKH BAXKHBIX BEIIECTBAX: JKUPaAX, OCJIKaX, yIJIeBOJIax — U MX
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHusi 00
okcunie kpemuust (IV) u kpemuueBoi kucinore. CHUIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B IPOMBIIUICHHOCTH. Ba)kHEWIMEe CTPOUTEIbHbIE MaTEpHAIbl: KepaMUKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEIHEBHOM 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
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO MCIOJIb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIOB), HAaOIIOIEHNE TIpoliecca OOYITIMBaHUs caxapa o JEeHCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM  KHUCJIOThbI, HW3YYEHHE 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
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HOchHOpHBIX yAOOpEHUH, MOITyUYEHUE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKaHMUsl, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4EeHUE Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJIGHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MpOTHBOTa3a, MOJIy4YeHHE, COOMpaHUe, paclioO3HABaHUE U U3YyUYCHHE
CBOMCTB YIJIEKUCIIOIO rasa, MpoBEJACHUE KAUeCTBEHHBIX PEAKIMM Ha KapOOHAT U
CWIMKAaT-UOHBl M M3yYEHHE IIPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3az1a4 1o remMe «BakHelIe HeMeTaluIbl U UX COSIUHEHUSY .

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.  DJIEKTPOXUMHUYECKUH  pAl
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 ¥ IPOMBIIIJICHHOCTH.

[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



TUJIPOKCUABl HATpus MW Kanud. lIpuMeHeHHne WENoUYHBIX METAIUIOB W  UX
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 Kaublius. Baxueline coequHeHHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHUSA. AM(POTEpHBIE CBOMCTBA OKCHJIA U 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
HCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMK HA MOHBI: MAarHus, KaJIbLHs, aIFIOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAbHBIX 3a7a4 Mo TeMe «Baxknenime
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 0KOTax U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
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-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIENb, SBIEHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITHI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOIBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKUN 3apsi, MPOBOJHMKH,
NOJIyIPOBOJHUKH, JTUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI 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 PE3YJIbBTATbBI

JIMYHOCTHBIE PE3yJNbTAaThl OCBOEHUS MPOTPaMMbl OCHOBHOTO OOLIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU M HOPMaMHU TIOBEJIEHUS M CIHOCOOCTBYIOT IMpolleccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYArOIINXCA.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHUBHBIX LICHHOCTHBIX OpHEHTALMM U
pacILIMpEHUE OIbITA ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YMCJIE B YAaCTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOUIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

NPEACTABICHUS. O COLMAIBHBIX HOpPMax M IIpaBUaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEIbHOCTH MpU
BBINIOJIHEHUHU YYEOHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX MTPOEKTOB, CTPEMJICHUS] K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMPOLECCe OTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUS

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NIPUPOJIBI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX IMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOM M YUTATENbCKOM KYJbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpPOH, JOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, MPOEKTHOM U  HCCIEIOBATEIbCKON
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBBIM 00pa3 *KU3HH, OCO3HAHWE MOCIEICTBUNA U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY M3YyUEeHUIO MTpodeccuil u TpyJla pa3InyHOTO Po/ja,
YBOKECHHUE K TPYyIAy M pe3yjbTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
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 TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPHUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOICHUS
MpaBuJ1 0€30MMacHOTO MOBEICHUS TPH paboTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIHSX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HaHHUS TIJIOOAJBLHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMmeTanpeaMETHBIX pE3yJbTaTOB BBIICISAIOT 3HAYUMBIE JJIA
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IJITAHUPOBAHHWIO W OCYIIECTBICHUIO YUeOHOU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABIIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSTHSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH H3Yy4YEHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MIPEACTABICHUS —
XUMHUYCCKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmMysa W YypaBHCHHUE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JI1 (POPMHUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
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.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MMOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



yYMEHHE MPUMEHSITh Pa3TUYHbIE METOAbl M 3alpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHUS PA3JIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIIOJIb30BaTh M AaHAIM3UPOBAaTh B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHMs 3a/JaBaTb BONPOCHl (B XoA€ Juayiora W (WIM) IUCKYCCHUH) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUSI XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIKMX NPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
UCITIOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTBI, IPEUIAracMble€ B YCIOBUU 331aHUM.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW oOmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAaKUUU PAa3JIOKEHUS, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, PaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KaTUOH, aHUOH, PACTBOP, MaccoBas JOJsl BEIeCTBa
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYID CHUMBOJUKY JJIsI COCTaBJIeHHS (popmy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmysiam, BHUJ XUMHUYECKOW CBSI3M (KOBaJlGHTHAasT W HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIcH [lepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAaHEHHS MAaCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

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

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3INYHBIX YCIOBHUSX;

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

MIPUMEHSATh OCHOBHBIC OIEPAIlH MBICIUTEIBHON NEATCITHHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TPUYMHHO-CJICJACTBEHHBIX CBSI3€d — JJII M3yYCHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX pEaKIil, EeCTECTBEHHO-HAyUHbIE METOJIbI
MO3HAHUS — HAONIOACHUE, W3MEPEHHE, MOJICIUPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYCHUI0O W COOMpPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PAacCTBOPOB C OMNPEACIEHHON MacCOBOM J0OJ€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakMmyc, dheHondTaenH, METUIOPAHXK U JPYTHe).

K xoHIiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEILIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUU 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), KpHUCTAIIMYecKas pemeTka, KOppo3us METaJIOoB,
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;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUII COCTaBJICHHUS (HOPMYyT
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy CO€IMHEHUU 1o ¢dopmyiiaM, BUJI XUMUYECKON
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIica Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie ¥ OOJNbIIME TMEPUOIbI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB 3JIEMEHTOB M MX COCIMHEHUI B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYMII C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, N0 TEIIoBOMY 3P (HEKTy, 0 M3MEHEHUIO CTENEHEH OKHCIICHHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OIMNHUCAHUE
NpuUMepaMl MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

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



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJEKYJSIPHYIO H  MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7a0b0paTOpHBIM  O0OpYJOBaHHMEM, a TaKXe TMpaBWwia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH,  TOATBEPKIAIONINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlUU MBICTUTEIBHON JEATeTbHOCTH — aHaJIHN3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, IKCIEPUMEHT (peaabHbId U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
KoHnTpoJubHbIe IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHUYECKHE MOHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 1 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BerecrBa 1 xumMuueckue 5 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢c
Hroro mo pazneny 3

Pasnea 2. Ilepuoanyecknii 3akon u Ilepuoguyeckas cucrema xumudeckux dj1emenToB /I, M. MengeneeBa. CTpoeHHne aToMOB.

Xumuueckasi cBsi3b. OKHCIUTENbHO-BOCCTAHOBHTEIbHbIE PeaKIuH

Ilepronnueckuii 3aKOH 1
51 Ilepunonnueckas cucrema 12 1 bubmmnoreka HOK
' XAMUYECKHX 351eMeHTOoB J[. 1. https://m.edso0.ru/7f41837¢c
Mengeneesa. CtpoeHue aroma
XuMH4ecKas CBS3b. Eubs 10K
nonImoTexa
2.2 OKHUCIUTENBHO- 6
CHCHITEIRH https://m.edso00.ru/7f41837c
BOCCTAaHOBUTEJIbHBIE PEAKIIUU
b K
Hroro mo pazueny 18 nommorexa O

https://m.edsoo.ru/7f41837¢c

Paspnen 3. BaxkHeilune npeacraBuTe/ M HCOPraHMYECKUX BeLeCTB

3.1 OCHOBHBIE KJIACCHI 9 1

bubnunorexa LIOK



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

HEOPraHUYECKUX COCIMHEHU

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

3.9 Bo3nyx. Kucnopon. [lonarue 9 bubnmnoreka HOK
' 00 okcumax https://m.edsoo.ru/7f41837c
33 Bonopon.Ilonsitre o kucmoTtax 3 bubnunorexa LIOK
' U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsarue 06 Bu6mmoteka [JOK
34 4
OCHOBAHHUAX https://m.edsoo.ru/7f41837c
Htoro no pazneny 18

Paznen 4. [XI/IMI/I‘{eCKI/Ie P€aKIU1 U XUMHYECCKHUE CBOMCTBA H3YYCHHBIX HCOPraHUIE€CKHUX BEUIECTB

XuMuueckas peaKuug 1

4.1 ABHEHUS XUMHUYECKUX 11 Bubmiorexa OK
' yp . https://m.edsoo.ru/7f41837c
peaKIu.
Teopust 3JeKTPOTUTHUCCKON
4.2 WCCOLMAIU U HOHHBIE 4 buGnuorexa [IOK
' a HHan . https://m.edsoo.ru/7f41837c
YpaBHEHHSI PEaKIIHi
XUMHUYECKUE CBOUCTBA
4.3 OKCHIOB, KUCJIOT, OCHOBAaHUI U 11 bubmorexa LOK
' f[ ’ ’ https://m.edso0o.ru/7f41837c
coieit
HToro mo pazaeny 26
PesepBHOE BpeMs 3 Bubmiorexa OK
p P https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumenoBanue pa3aesoB U TeM (uudpoBble)
Ne /i P Konrpoabnbsie IIpakTuueckue p
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl

Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 7 1 Bbu6mmotreka LJOK

' OCHOBHBIX pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 3 bubanorexa [JOK

' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 5 1 bubmmoreka [JOK

' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636

Hroro no pazgeny 15

Pa3nes 2. Xumus n okpy:kaomasi cpeaa
2.1 BelnectBa 1 MaTepHualbl B )KU3HU YEJIOBEKA 4 bubnmorexa HOK

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

Hroro no pazneny 4

Pa3nea 3. Xumnueckne peakuun. Tepmoxumus. Ckopocts. PaBHoBecuHe.
31 OKHCITUTEITEHO-BOCCTAaHOBUTEIHHBIC 3

' peakuuu
3.2 Bo3speiicTBrue Ha XUMHUYECKUH TTPOIIECC. 8 1 1

Hroro 11

Pa3nen 4. MeTaJLiibl U UX COeIMHEHUS

. bubnmnorexa [JOK

4.1 OO0111e cBOICTBA METAIIJIOB 3 1

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

bubnunoreka LIOK

4.2 B i 12
aKHEHIIIME METAIIIbI U UX CO€IUHEHHS httos://m.edsoo.ru/7f413636
Hroro no pazneny 15
Pa3pen 5. HeMeTaJJIBI M X CO€IHHEHUS
51 OO01Ire cBOMCTBa HEMETAILIIOB 1
5.2 OO01mast XapakTeprucTUKa XUMUIECKIX 5 bubnmnoreka HOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKHX
5.3 sneMeHTOB VIA-rpymmsl. Cepa u eé 5 bubmorexa LHOK
' Py - P https://m.edso0.ru/7f41a636
COCIMHEHUS
OO0m1as XxapakTeprucTUKa XUMHUECKUX
54 anemeHToB VA-rpynmsl. A3ot, pochop u ux 5 bubmorexa [JOK
' PYTHIRL. ’ P https://m.eds00.ru/7f41a636
COCIMHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX
5.5 anemeHToB |VA-rpymmel. Yriepon u 7 bubmorexa [OK
' . TPYIHBL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no paszneny 20
PesepBHOE Bpems 3 bubmorexa [IOK
p p https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 UYTo 1 KaK u3yyaer XuMHsl. 1 bubnuoreka [IOK
duznyeckre 1 XUMUYECKHUE SIBICHUS https://m.edsoo.ru/ff0d227e
5 [Ipeamer xumun. Pons xumuu B 1 bu6mmorexa [IOK
JKA3HU 4ejioBeka. Tesa 1 BelmecTsa https://m.edsoo.ru/ff0d210c
[IpakTuueckast padora Ne 1
3 «IIpaBuna paboTsl B 1abopaTopuu 1 1 1 bubnnorexa [HOK
npuémbl 00paIeHNs C https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAaHUEM
4 XuMHU4YecKue 3J1€MEHTHI. 3HAK! 1 bubmuorexa [JOK
(CMMBOJIBI) XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
Ileproauueckuii 3aK0H U
5 [lepnonnueckas cucrema 1 bu6mmoreka [IOK
XUMHYEeCKHX 3aeMeHToB Jl. W. https://m.edsoo.ru/00ada52c
Menneneena
OTHOCHUTENBLHAsA aTOMHAas Macca.
6 OTHOCHUTENbHAS MOJIEKYIIpHAs 1 bubmmnorexa [IOK
yAp https://m.edsoo.ru/ff0d323c
Macca
7 MaccoBas 10511 XUMHYECKOTO 1 bu6mmorexa [IOK
dJIEMEHTa B COSIUHCHUU https://m.edsoo.ru/ff0d350c
3 Pacuérer mo tabmume JI.1. 1 bu6mmoreka [JOK

Menneneena

https://m.edsoo.ru/ff0d2a6c¢c



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d2a6c

Crpoenue atomoB. COCTaB aTOMHBIX

bubmuorexa [JOK

9
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000I0YECK
. bu6mmoreka [IOK
10 aToMoB 3JieMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00adaébc
cucremsl [[. 1. Menaeneesa
XapakTepucTuKa XUMHIECKOTO
1 3JIEMEHTA 110 €r0 MOJI0KEHUIO B bubmuorexa [JOK
ITepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
B3anMocBsI3b cTpoCHMS aToMa ¢
12 yctpoiictBoM Tabmuisr ..
MenneneeBa
[ToaroToBka K KOHTPOJIBHOM paboTe
13 1o TeMe "OCHOBHBIE XUMHYECKUE
MOHATHS U CTpOEHUE aroma”
KonTtponsHnas padora Nel no Teme
bu6mmoreka [IOK
14 «OCHOBHBIE XUMHUYECKHE ITOHITHA.
| https://m.edsoo.ru/00adb486
Crpoenue aToma.
15 AHanu3 pe3yJbTaToB KOHTPOJIBHOM
pabotsl Nel u pabora Haj omMOKamMu
16 [ToHsiTHE XUMUYECKOH CBSI3H. bu6mmoreka [IOK
Honnas xumMudeckas CBA3b https://m.edsoo.ru/00adac34
17 KoBanenTtHast HenossipHast bubnuorexa [JOK
XUMHUYECKasl CBA3b https://m.edsoo.ru/00adaab9
18 KoBanieHTHas mossipHast XUMHYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
19 MerTtamueckast XUMHUYECKAs CBSI3b.

O000111eHKE 10 BCEM BHUAAM CBA3H.



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab8

bubmuorexa [JOK

20 CTeneth okucIeHis https://m.edsoo.ru/00adae28
21 OrnpeziesieHre CTETICHU OKUCIICHUS B
CJI0’KHBIX XUMHYECKHUX BCIICCTBAX.
22 [IpocThie U CIIOXKHBIC BEIIECTBA bubnnorexa LIOK
https://m.edsoo.ru/ff0d2aéc
93 [ToHsATHE KpHUCTAIUIMYECKUX
pEIIETOK.
24 Tumbl KPUCTALTUYECKUX PEIIETOK
o5 KonuuectBo BemecrBa. MoJib. bu6mmorexa [IOK
MognspHas macca https://m.edsoo0.ru/ff0d5230
26 MonsipHblii 006EM Ta30B. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
97 PacuéTHbIc 3a1a4n Ha KOJIMYECTBO
BEIIIECTBA.
MOJITOTOBKA K KOHTPOJIBHOU padoTe
28 1o Teme "XHuMHYeCKas CBA3b.
Crenenb okucnenus. Konudectro
BelecTna"
KonTponbHnas padora Ne2 no teme
29 «XuMu4deckas cBsa3b. CTECHb
okucienus. Konnuecto Bemiecrna"
30 AHanIn3 KOHTPOJIbHOM pabOTHhI.
PabGora Hag ommoOkamu.
duznyecKkue 1 XUMHUUYECKUe
31 CBOICTBa KHCIIOpOaa (peaKIuu bubnmoreka [JOK

okucieHus, ropeaue). [loustue 06
OKCHJIaX

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d4614

32 Oxkcuppl: cocTaB, KacCU(PUKAIINS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
OCHOBaHUS: COCTaB, bubmuorexa [JOK

33
KJIacCU(pUKaIMsl, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca

34 Kucnotsr: cocras, knaccuduxarus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

35 [IpaxTuueckas padora Ne2 "Ilonstue bubmumorexa [IOK
00 nHaukaTopax" https://m.edsoo.ru/ff0d59e2

36 Conu: cocTaB, KiaccupuKanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d50d2

37 YucTeIe BEllecTBa U CMECH. bu6mmoreka [IOK
CrniocoObI pasneneHus cMecei https://m.edsoo.ru/ff0d26ca
Bona kak pactBopuTes.

38 HackbliieHHbIe 1 HEHACHIIIICHHBIC bu6mmorexa [IOK
pactBopbl. MaccoBasi 7107151 BeleCcTBa https://m.edsoo.ru/ffod5b40
B pacTBOpe

39 OO0nbemHast 10711 KOMIIOHEHTOB
cmecu. Pemenue 3amgay”

40 [Tpu3Haky u ycaoBHsI IPOTEKAHUS bubnuoreka [IOK
XUMHYECKHUX PEaKIUi https://m.edsoo.ru/ff0d3al6

41 [Tpaktuyeckas padora Ne3
"IIpr3HaKy XMMHUYECKUX peakinui"

42 Xumunyeckue ypaBHeHus. opma bubnuoreka [IOK
3allUCH https://m.edsoo.ru/ff0d3b88
PaccraBnenne ko3 puireHTOB B

43 XUMHYECKHX YPAaBHEHUAX. 3aKOH
COXpaHEHHUs MacC BEIECTB.

44 Knaccudukanus XuMruaeckux bu6mmoreka [JOK



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
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peakiuii (CoeIuHeHus1, Pa3I0KEHNUs,
3aMeIleHusI, 0OMEHa)

https://m.edsoo.ru/ff0d3f34

Brraucnenus KOJIMYCCTBA, MaCChl

45 BELIECTBA [10 YPaBHEHUSIM bubmmorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKITHA
Brrancienus 00bEMa, KoJu4decTBa
46 BEIIIECTBA ra3a M0 €ro U3BECTHOMY nggg;t;;gﬁ; 045540
KOJINYECTBY BEUIECTBA MM 00BEMY
Breruncnenus 00EMO0B ra3oB 110
47 YPaBHEHHUIO PEaKIIMU Ha OCHOBE ngﬁ&fgggﬁ/}; 045708
3aKOHAa O0BEMHBIX OTHOIIICHUN ra30B
[ToaroroBka Kk KOHTPOJIBHOM padoTe
48 1o Teme "OCHOBHBIC KIIaCChI )
HEOPTraHWYECKUX COCTMHCHHUH U
XUMHYECKUE peakiuu"
KonTponsHnas padora Ne3 no teme
49 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubnuoteka [JOK
CO€IUHEHUH U XUMHUUYECKHUE https://m.edsoo.ru/00ad9ela
peakuun"
50 aHaJIN3 KOHTPOJbHOU paboThl Ne3 u
pabota Hax ommOKaMu
Teopus dIEKTPOIUTHYECKON BuGmorexa IOK
>l AuccounauiH. OCHOBHEIC https://m.edsoo.ru/00adcd68
TTOJI0KCHUSI.
52 DNEKTPOIUTH M HEIJICKTPOIHTEHI. Eggjﬁ&fgggﬁ}é 0adcd6s
53 Nonnbie ypaBHenus. Crioco0 bub6nuorexa [IOK

3anucu. [lonHas u kpatkas popma.

https://m.edsoo.ru/00add448
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[IpakTuyeckas pabora N4

54 "Jlucconmanys OCHOBaHUM, KHCIIOT U bubmorexa OK
o HHat ’ https://m.edsoo.ru/00add448
coJei
55 XuMHUYECKUE CBONCTBA OKCHJIOB bubmorexa OK
A https://m.edsoo.ru/ff0d664e
bubmuoreka [JOK
56 IT .
OIIYHCHHE ORCHAOB https://m.edsoo.ru/ff0d664e
57 XuMHYECKUE CBONCTBA KHCIIOT. bu6mmorexa [IOK
[lomyyeHue Kucor. https://m.edsoo.ru/ff0dfee2
[IpakTuueckast pabora Ne5
58 "XuMHU4YecKrne CBOMCTBA OKCUIOB U bubmorexa HOK
" A https://m.edsoo.ru/ffOdfee2
KHCJIOT
59 XHUMHYECKUE CBONCTBA OCHOBaHUM bubmorexa HOK
https://m.edsoo.ru/ff0d67ca
bu6mmoreka [IOK
60 II i
OIYHEHHE OCHOBAHIH https://m.edsoo.ru/ff0d67ca
61 XuMHU4YeCcKHue CBOMCTBA COJICH. bubmorexa [JOK
ITomyuyenue conen. https://m.edso0.ru/00ad9474
[TpakTuyeckas padora Neb
62 "XuMHUuecKue CBOMCTBa OCHOBAHUH bubmorexa HOK
o https://m.edsoo.ru/00ad9474
1 coyen
[ToaroroBka Kk KOHTPOJIBHOU paboTe
63 1o TeMe "XHUMHUYECKHEe CBOMCTBA bubmuorexa [JOK
OCHOBHBIX KJIACCOB CJIOKHBIX https://m.edso0.ru/00ad9ch?2
HEOPraHWYECKUX COCTMHEHNN"
KonTtponbHas padora Ne4 o reme
64 "XuMHUYecKrue CBOMCTBa OCHOBHBIX

KJIaCCOB CJIOKHBIX HCOPTraHUYCCKUX



https://m.edsoo.ru/00add448
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coequuenui"

65 AHanm3 KOHTPOIBHOU padoThl Ned u 1 bubnunoreka [HOK
paboTa HaJl OIIMOKaMHU. https://m.edsoo.ru/00adb33c
66 PesepBHblit ypok. O6001IeHre U 1 bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2
67 PesepBueiit ypok. O000mIeHNE U 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
68 PesepBusiit ypok. O6o0meHue u 1 bubnnoreka [JOK
crucTeMaTu3alus 3HaHU https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
[ToBTOpenue 8 kiacca:
[leproanueckuii 3aK0H.
1 Ilepnomuueckas cucreMa 1 bubnnorexa [IOK
P https://m.edsoo.ru/00adb59%
XHMHUYECKUX djieMeHToB /1. U.
Menpeneena
5 [ToBropenue 8 kiacca: CTpoeHue 1 bubnnoreka [JOK
aToma. https://m.edsoo.ru/00ada6bc
[ToBTOpenue § kinacca:
3 3aKOHOMEPHOCTHU B U3MEHEHUU 1 bubnuorexa [JOK
CBOWCTB XMMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOOB
[ToBTopenue 8 kmacca: Buapl
4 XUMHUYECKON CBS3U U THUIIbI 1 bubmorexa [JOK
. https://m.edsoo.ru/00adbac6
KPUCTAJUTMYECKUX PEHIETOK
[ToBTopenue 8 kiacca: Ctenenu
5 OKHWCJICHUS U BaJEeHTHOCTH. Pa3zHuiia 1
TTOHSITUM.
IToBTOpeHnue § knacca:
6 Knaccudukanus 1 HOMEHKIIATypa 1 bubmmorexa LIOK
yp https://m.edsoo.ru/00adb7e2
HEOPTraHUYECKHUX BEIECTB
7 IToBTOpeHnue § knacca: 1 bubnnorexa [JOK

Knaccmbmcaum{ XUMHUYCCKUX

https://m.edsoo.ru/00adbch0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbcb0

peaKuuii Mo pa3JIMYHbIM IPU3HAKAM

10

11

[ToBTOpenue 8 kinacca: Teopus
ANEKTPOIIUTUYECKON TUCCOLIUALIH.
CunbHbIe U crabble AIEKTPOIHUTHI.
HoHnHbIe ypaBHEHMS peakui

[ToBTOpenue 8 kiacca:
Krnaccudukanus nu xummuyeckue
CBOICTBA OKCHJIOB.

[ToBTOpenue 8 kinacca: XuMHUUYECKUE
CBOMCTBA KUCJIOT U OCHOBaHUH B
CBeTe MpejcTaBlIeHul 00
3IEKTPOJIUTUYECKON JUCCOLMAIITN

[ToBTOpenue 8 kinacca: XuMHUUYECKUE
CBOICTBA COJICH B CBETE
Mpe/iCTaBJICHHI 00
JJIEKTPOJIUTAYECKON AUCCOLUALINUI

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

bu6mmorexa [IOK
https://m.edsoo.ru/00add5d8

bu6mmorexa [IOK
https://m.edsoo.ru/00add8b2

12

[IpakTuueckas pabora Nel
"JleMOHCTpanusi XUMHUYECKUX
CBOWCTB OKCHJIOB, KUCIIOT,
OCHOBaHUH U conen”

13

[ToaroroBka Kk KOHTPOILHOM padoTe

no Teme "[loBTOpenue u yriyoneHue
3HaHUN OCHOBHBIX pPa3eNioB Kypca 8
Kiacca"

14

KonTponbnas padora Nel mo teme
«IToBTOpenue u yriayOnaeHne 3HaHUIA
OCHOBHBIX Pa3JIeJoB Kypca 8 Kiaccay

15

AHanu3 KOHTPOJIBHON pabOTh U



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

paboTa HaJl omMOKaMu

IInaH-onncanne XUMHYSCKOTO

16
JJIEMEHTA

17 I'enernyeckue psapl METAILIIOB U
HEMETAJIJIOB

18 Kucnornocts. OCHOBHOCTb.

AM(pOTEPHOCTD.

19 XUMHUYECKUE STIEMEHTHI B HallIeH
KU3HU

20 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE bubnnorexa [HOK
peakuuu https://m.edsoo.ru/00adcade

21 OKHCIUTENN U BOCCTAHOBUTEIH

22 Cxema snextponHoro 6amanca OBP
TernoBoit 3¢ ekt XuMUIECKnX

23 peakmwmii. Pacu€Tel o TepMuyecKiM
YpaBHEHUSIM

24 [IpeBparieHus TEI0BON YHEPTUH
[ToHsTHE O CKOPOCTH XUMUUYECKOMN

25 peakuuu. GakToOpsl, BIUAIOIINE HA Bubnuorexa LIOK

https://m.edsoo.ru/00adbe9a
U3MEHEHUE CKOPOCTH.
[IpakTuueckas padora Ne 2.

26 «®DakTopsl, BIUAIOLIME HA bubnnoreka [JOK
W3MEHEHUE CKOPOCTH XUMHYECKOM https://m.edsoo.ru/00addbfa
peaxun
[TonsiTHE 0 XMMUYECKOM

97 paBHOBecuu. DakTOPHI, BIUSIONINE bu6mmoreka [IOK

Ha IMOJOXKECHUEC XUMHUYCCKOT'O
paBHOBECHUA.

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00adc28c

[ToaroroBka K KOHTPOJILHOU paboTe
1o Teme "XapakTepucTuka

28 XUMHUYECKOTO JIEMEHTA U
0COOEHHOCTH XUMHYECKHX PEaKIIHiA"
KontponsHas padora Ne2 o reme

29 «XapakTepucTUKa XUMUYECKOIO bubmmorexa [IOK
3JIeMEHTa U OCOOCHHOCTH https://m.edsoo.ru/00addec0
XUMUYECKUX PEAKITUI»

30 AHanu3 KOHTPOJILHOM paboThl U
paboTa HaJl OMMOKaMuU
OO61as xapakTepucTUKa
XUMUYECKUX DJIEMEHTOB —

31 METaJII0B. MeTajinuecKkas CBsI3b 1 bubmuorexa [JOK
METAJUINYECKast KpUCTaJINYecKas https://m.edsoo.ru/00ae103e
pemérka. PU3nYecKue CBOMCTBA
METaJIJIOB
XHUMHUYECKUE CBOKCTBA METAJIJIOB.

32 DNEeKTPOXUMHUECKUI PsijT Bubmmorexa LIOK

. https://m.eds00.ru/00ae1156
HaINPsDKCHUH METAIIIIOB
OO1u11e criocoObl MOTYYESHHS
MetaioB. CriiaBel. Beraucnenus mo
33 YpaBHEHHSIM XUMHYECKHX PEaKIuii, bubmmorexa LIOK
https://m.edsoo.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJEPIKUT
MIPUMECH
bubmuorexa [JOK

34 [enotrbre MeTaLIb https://m.edsoo.ru/00ae14b2

35 Okcuabl ¥ THAPOKCUIBI HATPUS U bubnmnoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2

36 [llenouyHo3eMenbHBIE METAILIBI — bubmuorexa [JOK



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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KaJIbIIUA U Maruui

https://m.edsoo.ru/00ael5e8

Baxueiiime coeIMHEHNUS KaJIbINA.

" bubmuorexa [JOK
37 JKecTkoCTh BOJIBI M CITOCOOBI €€ https://m.e dsogru 100361568
YCTpaHEHHUSI.
. bu6mmoreka [IOK
38 Admtomuiii https://m.edsoo.ru/00aelc64
39 AMdoTepHbIE CBOMCTBA OKCHIA U bubnunoreka [HOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
40 Weneso bubmuorexa [JOK
https://m.edsoo.ru/00ae1d86
41 Oxkcuabl, THAPOKCUIBI U COJIH bubnuorexa [JOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
[IpakTuueckas padota Ne 3.
42 Pemrenne skcniepuMeHTANIBHBIX 3a7a4 bubnnorexa [HOK
1o TeMe «Baxunenime MeTamibl U UX https://m.edsoo.ru/00ae3de8
COEJIMHEHU S
[ToaroroBka Kk KOHTPOJILHOM paboTe
43 Ne3 o Teme "Bakneine MeTaIbl
1 UX COeqUHEHUS"
Kontponbnas padota Ne4 o teme
44 «BaxHeie MeTaljIbl ¥ UX
COCJIUHECHHU S
45 AHanu3 KOHTPOJIbHOM paboTs! Ne3 u
paboTa HaJ omMOKaMu
OO6mme cBeIeHHUS O CTPOCHUH
46 HeMeTtauioB. Bonopoa. dusnueckue
Y XMMUYECKHE CBOMCTBA.
47 OO6mrast xapakTepuCTHKA JIEMEHTOB bu6mmoreka [IOK



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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VII-A rpynnsl. I'anoresst.
Xumuueckue U pu3ndeckue
CBOMCTBA.

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

XinopoBogopoa. ColisiHast KUCTIOTA,

bubmuoreka [JOK

48 XUMHUYECKHUE CBOIMCTBA, MOJIy4YCHHE,
Y https://m.edsoo.ru/00ade104
MIPUMCHECHUE
OO61as xapakTepuCcTHUKa 3JIEMEHTOB
VIA-rpynnel. Kucnopon.
bubnnoreka [JOK
49 Haxosxnenue B npupoje. A
A o https://m.edsoo.ru/00ade64a
notporust. PU3NYECKUe u
XUMHYECKHUE CBOMCTBA.
[IpakTuueckas paborta No4
50 "CpaBHeHUE NIOJy4eHUs BOJIOpoa U
Kuciaopona"
Cepa. AnioTponHbie MOAU(UKAITIH.
51 Haxosxienue cepsl 1 €€ coeTMHEeHU I bubnunoreka [JOK
B IIpUpoJie. XUMHUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
59 CepoBoiopo1, CTpOEHHUE, bubnuotexa [JOK
(bu3nuecKkre U XUMHUYEeCKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA, Bu6 OK
nonmoTexa
53 (du3nUecKre U XUMUYIECKUE 1
. https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
OO6mr1ast xapakTepuCTHKA SJIEMEHTOB
54 VA-rpynmnsl. A30T, bubmuoreka [IOK
pacnpoCTpaHeHUE B IIPUPOJIE, https://m.edsoo.ru/00adeea6
(du3nYecKre U XUMHUIECKUE CBOHCTBA
bubnmoreka [JOK
55 Oxcuanl a30Ta. A30THAs KHCIOTAa, 1

https://m.edso0.ru/00adf306



https://m.edsoo.ru/00addfe2
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HUTPATHL. PU3MUECKUE U XUMUYECKUE

CBOMCTBa
AMMHaK, ero Gpu3nvecKue u
56 XUMHYECKHE CBOICTBA, MOJIyYCHUE U bubmorexa LHOK
https://m.edsoo.ru/00adf004
MIPUMCHECHUE
®ocdop. PacnpocTpanenue B
57 an/II()lz)z[pe. CDI/I3§quII<)He u bubmorexa LHOK
N https://m.edso00.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIyICHUE
Oxcun docdopa, pochopnas
58 kuciora. ®ocharel. Duznueckue u
XUMHYECKHE CBOMCTBA.
VYraepon, pacrpocTpaHeHIE B
59 npnpzﬂe, (Ii))mnrt)leciie 1 XUMUYECKHE bubmorexa LHOK
- https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcupl yriaepoja, ux GU3NYECKUe U
60 XI/IMI/If[IeCZI/Ie fB(flﬁ(;TBa.q)Yroanas{ bubmorexa HOK
5 https://m.edsoo.ru/00adfebe
KHCJIOTa U €€ COJIH.
ITpakTryeckas pabora Ne 5 o Teme
61 "[losydyeHue yriekucioro rasa. bubnuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
62 Kpemuuii u ero coenuneHus Bubmmorexa LIOK
https://m.edsoo.ru/00ae080a
[ToaroroBka Kk KOHTPOIBHOU paboTe
63 Ne4 o Teme "BakHeline
HeMeTaJlIBl ¥ UX COeINHEHU"
64 KonTponbHas padota Ne4 mo Teme bu6mmoreka [JOK

«BaxHel1me HeMeTalJIbl U UX

https://m.edsoo.ru/00ae0el8



https://m.edsoo.ru/00adf004
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COCANHCHUA»

AHanM3 KOHTPOJIBHOU paboThl Ned,

65 1
paboTa HaJl OmMOKaMu
PesepBHrlil ypok. O600mieHue u bubnmoreka [JOK
66 . 1
cucTeMaTu3alus 3HaHU| https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0001eHne u 1 bubmumoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBHrlit ypok. O6o01eHue u 1 bubnnoreka [JOK
CUCTEMaTU3alusl 3HAHUU https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumust: 8- kiacc: 0a30Bbli YPOBEHb: YUCOHUK; 5-€ U3aHuUE,
nepepabdotanHoe, 8 kinacc/ 'abpuensa O.C., Octpoymos WN.T'., Cnankos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

» Xumus: 9-i kinacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-€ U3aHNUE,
nepepaboranHoe, 9 knacc/ 'abpuensn O.C., OctpoymoB WU.I"., Cnagkor C.A.

AKHI/IOHepHOG O6H_[€CTBO ((HSI[&TGJ'IBCTBO «HpOCBeIHGHI/IC»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

https://edsoo.ru/metodicheskie-materialy/

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
HMHTEPHET

https://foxford.ru/

https://www.yaklass.ru/

https://stepenin.ru/
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