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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHUEMIIMHU MPEnoaaBaHusi yaeOHOTo npeameTa « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENAX, OOIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU y4EOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE MpeMETHOE COJIep>KaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHS XHUMHU C YUY€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHON
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yJibTataM 00y4YeHHUs] XUMUU Ha YPOBHE LIeJIed U3y4eHUs PeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWE XWMHH CIYXUT OCHOBOWM Il (OPMHPOBAHUS MHPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, 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,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

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

BHOCUT BKJIaJ] B (DOpPMUpPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIINUICHUS, 3aKJIaJIbIBAeT OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYaIOIIUXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM dTane €€
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX ITOHATHI
OPraHUYECKON XUMUH.

CtpykTypa coaepkaHus MPOrpaMMbl N0 XUMHHU C(POPMHUpPOBAHA HAa OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
IOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl 0 MPUHIIHILY
ITOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona . . MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

Teopernyeckne 3HAHUS PpPacCMATPUBAIOTCS HA OCHOBE JMIMPHYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJIHOTO
YPOBHSI K JPYyroMy, BBINOJHSS (PYHKUMU OOBSICHEHUS M MPOTHO3MPOBAHUS
CBOICTB, CTPOEHUSI U BO3MOKHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJyYEHHUS
W3Y4YaeMbIX BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEMHOW NpPUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUKO U
METO/JaM TO3HaHUs B Hayke. M3yueHuWe XUMUU MPOUCXOJUT C MPHUBICYECHUEM
3HaHUW M3 paHee H3YyUEHHBIX YYEeOHBIX MpeaMeToB: «OKpyKaloluil Mupy,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kmacey.

[Ipy wW3yyeHMH XUMHH MPOUCXOAUT (HOPMUPOBAHUE 3HAHUH OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBIL.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMbBI XHUMHUYECKHUX
3HaHUW — BaXHEUIIUX (PAaKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX IMOJIOKESHUH,
JOCTYIIHBIX O00OOIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (opmupoBaHHe MHTEUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TNPUHATUIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIeHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM IO3HABATEIbHOM JEATEIbHOCTH, HAy4YHbBIM
MeToJaM NO3HaHMsI, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCIOBUM, CITIOCOOCTBYIONMIUX MPHUOOPETEHUIO O0YyYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX yHHBEPCAIbHOE 3HAYCHHUE ISt
pa3IMyYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHATHP W OICHUBATH SBIICHUS
OKpY>KaroIIer0 MHUpa, MCIOJB3ysl 3HAHUS U OIBIT, TOJyYEHHBbIE MPU H3yUYEeHUU
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eaecoo0pa3HoOro MOBEACHUST B OBITY M TPYJIOBOM JEATEIBHOCTA B IEJSIX
COXPaHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCHHUTAHUID Ha OCHOBE YCBOEHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOuUis W HaAMpaBIEHHOCTH AajbHEHIIEro
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).



COAEPKXAHUE OBYYEHUA

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 O MeTOoAax MO3HAHMS B XMMHH. UHCTBIE BEHIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeceu.

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

Xumuueckass (¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENBbHAs aTOMHas Macca.
OTtHOocuTeNbHAs MOJEKYISpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

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

du3nyeckne U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHMUYECKOHN MOCYJOM, MpaBuWiIaMHu paboThl B JadopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJEHCAIUsl BOJABI) U XMMHUYECKHX (TOpEHHE CBEYM, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOM) SBJICHU, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TUIPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHUE, AUCTWLIALMUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUE  PE3YyJbTAaTOB  IPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkHeiue npeacTaBuTe M HEOPraHNYECKUX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT W mpocroe
BenlecTBo. HaxokaeHue kuciaopoga B Hpupone, (U3MUEecKHue M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcunapl. Ilpumenenue kuciaopona. CrnocoOsl



MOJIyYeHHUST KUCIopoAa B J1abopaTopuu W TPOMBINIUIEHHOCTH. 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 MapHUKOBOI0 3 eKTa, pazpyuieHue 030HOBOTO CIIOSI.

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

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

dusnueckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH 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 NpUpOaHbIX BoJ. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

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

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

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan aktuBHOcTM MetaimioB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSA3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMNpPEJEIICHUE COAECPKaHUs KUCIOpoAa B BO3AYyX€, MOJYyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHME W W3yUCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH pAaCTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),



UCCIIEIOBAaHUE O00pa3lloB HEOPraHMYECKUX BEIIECTB pPAa3iIMYHBIX KIACCOB,
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 OJIHOTO METAJIa JIPYTHMM W3 PacTBOpa COJM, PEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a7ad 1o Teme «BaxHeimmue Kiaacchl HEOPraHUYECKHX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-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 3axoH. [lepuognyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynnsl. DHU3NYECKUH CMBICT TOPSAKOBOIO HOMEpPA, HOMEPOB IE€pUOaa U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3otomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB NepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB IO TPYyMNIaM U MEepruoaaMm.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku M mnpaktuku. [[. M. MenneneeB — yd€HbId U
IpaKIaHUH.

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

Crenenp  okuciieHusi.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHHS. OKUCIHUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  pEeaKUuid
(ropeHue, peakliuy pa3ioKeHHsl, COEUHEHU).

Mescnpeomemmnbnie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
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, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsjl, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3UYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOpPHBIE TMOPOJHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUi U HUX
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 KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHYECKOM CBS3H.

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

Knaccudukaiys XuMA4eCcKUX peakiuii Mo pa3audHbIM MPU3HAKaM (TI0 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUYCCKUEC
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 pEaKUUU M TMOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

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



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

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

Peakiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEaKIMii HIOHHOTO 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:

O3HAKOMJICHHE C MOJCIISIMU KPUCTANIMYECKUX PEHIETOK 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, IMPOLECCAa UCCOLUUALMU KHUCIOT, IIEJIOYE U COJIeH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapaktepucTtuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETajulaMH, WIeJ0o4aMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMEHeHHe. [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 (U3MYECKUE 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, (QuU3nUecKne ¢ XUMUYECKHE CBOWCTBa (00mmMe 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



cynabdar-uoH. HaxoxaeHue ceppl u €€ coeluHEHU B mpupoge. XUMHUECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENIEHU OKHCICHHs. A30T, PacHpOCTpPaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius 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 COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3n4IecKue U XMMHUIECKHUE CBOMCTBA,
nosyuyenue. Mcnons3oBanne GpocdaToB B Ka4€CTBE MUHEPATBHBIX YIOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbBIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIHBIE
Moau(pUKalMM, PpPacIpoOCTpaHEHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTtBa. Ancopouusi. 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 €€ colM, uX (PU3NYECKUe U XUMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSX
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.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KUpax, OeNKax, yrieBojgax — U ux
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
okcune kpemuaus (IV) u kpemHueBoit kuciaore. CHIIMKATHI, UX WCIOJb30BaHUC B
ObITYy, B IPOMBIIUICHHOCTH. Ba)kHEWIMEe CTPOUTEIbHbIE MaTEpHAIbl: KepaMUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

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 COEIMHEHHHA (BO3MOXKHO HCIIOJb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIOB), HAaOIIOIEHNE TIpoliecca OOYITIMBaHUs caxapa o JEeHCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM  KHUCJIOTBI, HW3YyYEHHE 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 (HochOpHBIX ya0OpeHUl, MoIyUYeHue,
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 UCITOJIB30BaHNE BUJIEOMATEPHUAIIOB), U3y4YeHHUe Mozelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJIGHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NpPOTHBOTa3a, MOJIy4yeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYECHUE
CBOMCTB YIJIEKUCIIOIO rasa, MpoBEJACHUE KAUECTBEHHBIX PEAKIMM Ha KapOOHAT U
CWIMKAaT-UOHBl M M3yYEHHE IIPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

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 ~ KPUCTAJUIMUECKass  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) ¥ UX 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



TUJIPOKCUABI HATpuss W Kanusa. l[IpuMeHeHne WmEenoYHbIX METANIOB M 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 Kaiblius. BaxuHeilinuve coequHEeHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(POTEPHBIE CBOMCTBA OKCHJIA M THIPOKCH]IA
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 THAPOKCUAA 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:

nu3ydeHue oOpasloB MaTepuaoB (CTEKJO, CIIaBBI METAUIOB, MOJIMMEPHBIS
MaTepHuabl).

Mesricnpeomemnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIbI, PAAUOAaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUH 3apsi, NPOBOJHUKHU,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, pACTBOPUMOCTH, KpUCTAJIINYeCKast
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpANbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbl€, TOIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOTO OOILIEro
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 U HOPMaMHU IMOBEJIEHUS M CIHOCOOCTBYIOT MpOIEccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYArOIINXCA.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHUBHBIX LICHHOCTHBIX OpHEHTALMM U
pacILIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

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
IIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEHYECTBEHHOM XUMUM,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

NPEACTABICHUS. O COLMAIBHBIX HOpPMax M IIpaBUaX MEXINYHOCTHBIX
OTHOIIIEHUH B KOJUJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEIbHOCTH MpU
BBINIOJIHEHUHU YYEOHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/1aHUN YUEOHBIX MTPOEKTOB, CTPEMJICHHUS K B3aHMOIIOHUMAaHUIO
¥ 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 TIO3HAHUSI

MHPOBO33PEHYECKHUE TIPEICTABICHUSA O BEIIECTBE M XWMHMYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SIX 4YEJIOBEKa 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,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPbhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, TPOEKTHOW U  MCCIEN0BATENbCKON
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, 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 M3YyYECHUIO MTPOoQECcCuil U Tpyia pa3InyHOTO POJa,
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 XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIEeHON Mpo(]ecCHoHaTBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH IIEJIECO00pa3HOE OTHOIICHHE K NPUPOJE 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
MpaBuWJ 0€30MacHOT0 MOBEICHUSI IPU pabOTe C BEIIECTBAMHU, a TAKKE B CUTYaIUSX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphl, OCO3HAHHS TJIOOAJBLHOTO  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 wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHHUIO U OCYIIECTBICHHUIO YYEOHOM
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, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYMHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH H3YUYCHUS,
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 MPEACTABICHUS —
XUMHUYCCKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmMysa W YypaBHCHHUE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATH CYIIICCTBEHHBIC
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 HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIaaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YMEHHE BBIOWpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIHUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



yMEHHE MPUMEHSITh Pa3IUYHbIE METOJbI U 3allpoChl NMPU 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,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHUS PA3IIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIOJIb30BaTh M AaHAJIMW3MpOBaThb 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/aBaTb BONPOCH (B XoA€ Juanora M (WIM) TUCKYCCHM) 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 BBIMOJIHEHUS XUMUYECKOT0 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JAESATENIBHOCTH IPU  pPELIECHUU
BO3HUKAIOIIMX MPOOJEM 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 ACHCTBHSA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTBI, IPEIAraeMble B YCIOBUU 331aHUN.

INPEAMETHBIE PE3YJIBTATBI

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



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «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, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakius, KiacCupUKalus peakiuid: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, PaaUyC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAs W HEMOJISIpHAs KOBAJCHTHAsl 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 XUMHUYECKYID CHUMBOJUKY JJISI COCTaBlieHHs (popMyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEIMHEHMH 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIcH [lepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B [lepuoanueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA 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 noarpynna (b-rpynmna)», manbsie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sapa, 00IIee YUCIO IEKTPOHOB
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 XUMUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKHUX TPEBPAIICHUN 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;

MPUMEHSATh OCHOBHBIC OIEPAIlUU MBICTUTEIIBHON JEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TPUYMHHO-CJICJACTBEHHBIX CBSI3€d — JJII M3yYCHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX PpEaKIi, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJICIUPOBAHHUE, SKCIEPUMEHT
(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 TONYYCHUIO W COOMPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEACIEHHON MacCOBOM J0OJ€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

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

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AHWOH, IIPOCTOE BEILECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUHH HOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



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

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

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIacCy CO€IMHEHUU 1o (dopmysiaM, BUA XHUMHUYECKOM
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. MenpeneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie ¥ OOJbIIME MEPUOAbl, 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 M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI 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, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OIMNHUCAHUE
NpuUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

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



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-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 MOJCKYJISIPHYIO W MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BaHUWA  XUMHYECKOM  THOCYIoM |
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEaKIMH, TOATBEP)KIAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapbonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIMPOBAHUE, JKCIICPUMEHT (peajbHBIA M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
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 5 9 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
12 BerecrBa 1 xumMuueckue 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢c
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubmnoreka IIOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa. ITonsitue o kucinorax bu6nmorexa LIOK
2.2 8 1
U COJISIX https://m.edso00.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubmunoreka IIOK
' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



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

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnunorexa LIOK

31 XUMHUYECKHX dJ1eMeHToB 1. 1. ! https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [loBTOpEeHue u yriy0OnaeHue 3HaHUM 5 1 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' Py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 aneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PyITHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-rpynmel. Yriaepona u 8 1 2 Bubmmorexa [IOK
' . py ’ poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro o paznueny 25



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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aKHEHUIINEe METAIIBL U UX COEUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus 1 OKpyKammas cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOC Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontposbubie IlpakTnyeckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

1 IIpeamer xumun. Ponp XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsTHe 0 MeTOAAX O3HAHUS B XUMUU 1 bubmmorexa [JOK

8 https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padbora Ne 1 «IIpasuia

3 paboThI B 1a00paTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2

5 «Paznenenue cmeceilt (Ha mpumepe 1 bubmorexa HOK

s N PUMED https://m.edsoo.ru/ff0d28c8
OUYHCTKY TTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBL I MOTICKYIHL https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmnoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK

p B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK
10 X .B
uMmecKas opmya. Banentocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMEHTOB
11 OtHOcUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COSIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo0.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpoOTEKaHUs bubnnoreka [JOK
XUMHUYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Beranciienus konmmdecTBa, MacChl
17 BEIIECTBA 110 YPABHCHUSIM XUMHYECKUX bubmorexa HOK
B . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukarus xuMHU4eCKuxX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0’KCHHS e bubmorexa HOK
A P : https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
t AHCT- Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
91 Boznyx — cmech razos. Coctas bub6nuorexa [IOK

Bo3ayxa. Kucimopom — sieMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peartt . https://m.eds00.ru/ff0d4614
ropenue). [lousatue 06 okcumax
CriocoOslI MosTy4eHus KUCI0po/ia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa LHOK
PaTOPHIL 1 TIp ‘ https://m edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHYECKOM YPAaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIAX
TorumBo (HedTh, yroib U METaH).
25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €r0 bubmorexa LHOK
P A%, https://m.edsoo.ru/ff0d4c4a
MPeI0TBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa [JOK
Y . p POa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonoponx — anemeHT u pocroe bubnuoreka [IOK
BemecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmmorexa [OK
https://m.edsoo0.ru/ff0d50d2
30 Crioco0bI TToTy4deHus1 BOAOPO/Ia B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITonmydenne u cobupanue BoI0poOa,

W3Yy4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmmorexa [JOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA WK 00BEMY
Boruncnenus 005EMOB ra3oB 1Mo
34 ABHCHMIO PEAKIIMH HAa OCHOBE 3aKOHA bubmorexa LHOK
7P N . . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®duznuecKre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [lonsitue 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiiennsie
37 u HIGI:HaCBI peHHLIE aCTBOPBI MH:ICCOBEUI bubmmorexa [JOK
m PACTBOPEL. https://m.eds00.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBieHne pacTBOpoOB C bubnuoreka [IOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KjIacCUpUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XMMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnyyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XMMUYECKHE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATypa,
46 CHOCOéBI: 101 q)eHI/Iﬂ XI/IMI/I‘IZ(F:)KI/IC bubmorexa [IOK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN
48 I'enernueckas cBsI3b MEKy KJIacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o001IeHre U CUCTEMAaTH3allisl 3HAHHMA
m 8 https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHEBIE KJ1aCChl HCOPTaHUYECKHX bubmorexa LHOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/OII/I‘IGCKI/IX 9JIEMEHTOB l(?IOH;ITI/Ie 0 bubmorera [JOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXoaHbIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [lepuoanueckas cHCTEMa XUMHUECKUX bubmorexa [JOK
pHOA https://m.edsoo.ru/00ada52¢c
anemeHToB /1. I. Menaeneena
b K
53 [Tepwoapl, TPYIITBI, TOATPYIIITHI nomorexa IO

https://m.edsoo.ru/00ada52¢



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

Crpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

54
saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aToMOB 3J5ieMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BuTHUA Hayku U npaktuku. /1. 1. bubnnoreka [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PesepBHbIil ypok. O6001ICHHE 1
58 CI/ICTI;)MaTI/ISZ pnﬂ 3HaHI/II7LIu / bubmorexa LHOK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padora Ne4 o teme
59 «CTtpoenne atoMa. XMMHUYECKAs! CBA3bY bubmmorexa [OK
p . ' https://m.edso00.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
60 DNEeKTPOOTPHUIIATETFHOCTh ATOMOB bubnmnorexa [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 4
OFTHAZ XHMITHCCKAs CBISh https://m.edsoo.ru/00adac34
62 KoBaneHnTHast nosnsipHas XUMHUYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenossspHas XuMu4eckas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCITCHUS bubmuotexa [JOK
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https://m.edsoo.ru/00adae28

65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso00.ru/00adb076
bubmuoreka [JOK
1
66 OxucauTeNny U BOCCTAHOBUTEIN httos://m.edsoo.ru/00adb076
PesepBHelil ypok. O6o00IeHHE 1
P P i]l bubmuorexa [JOK
67 CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe 1
https://m.edsoo.ru/00ad9ch2
«Ctpoenne aroma. XUMHAYECKas CBS3b)
68 PesepBHeIil ypok. O6o00ICHHE 1 1 bubnnoreka [JOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE 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
[lepuoanueckuii 3aK0OH.

1 [lepuoanueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHUX 3eMeHToB /l. W. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOICTB XUMUYECKHUX AIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB

3 Kiaccudukanust 1 HOMEHKIJIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XuMHu4uecKo# CBS3U U THUITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IToBTOpEHUE U yriayOsieHue 3HaHui 1 1
OCHOBHBIX pa3/ieNioB Kypca 8 Kiiacca»

5 Knaccugukarus Xumuueckux 1 bubnnoreka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIUMN U IMOJIOKECHUEC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a TUHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS pPeaKIINA buGnnorexa LIOK
yp peakit https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIpEeACTABICHUI bubnmorexa LOK
puz[ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LOK
p . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
14 TTousTie o runponze coien bubnmorexa LOK
/P https://m.edsoo.ru/00add9d4
O0o001mIeHNEe U CHCTEMAaTH3aIHS bubmuorexa [JOK
15 B
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «PeleHue 3KCIIEPUMEHTATBHBIX Bubmorexa ITOK
P https://m.edsoo.ru/00addbfa
3a7a9»
KonrponsHas padora Ne2 o teme
17 «3J‘IeIl:()T OJ'II/ITI/EIGCKa}I HCCOLAAINA bubmmorexa LHOK
p g HHAATH. https://m.edsoo.ru/00addecO
XVUMUYECKUE peaKlui B PACTBOPAX»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposogopona. CossiHast KUCIIOTa, bubnnorexa [JOK
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XUMUYECKHE CBOWMCTBA, MOJTYyUYEHUE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[IpakTuueckas padora Ne 2 o reme

bu6mmoreka [IOK

20 «ITomyueHue COITHON KUCIOTHI,
Y . N https://m.edsoo.ru/00ade348
U3y4YEeHUE €€ CBOWCTB»
Brruncnenus no ypaBHeHUsIM
21 XUMWYECKUX PEAKLIUNA, €CII OOUH U3 Bubmaorexa ITOK
p ’ https://m.edso00.ru/00ade488
pEeareHToB J1aH B N30BITKE
99 OO61mas xapakTepuCcTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymms https://m.edsoo.ru/00ade64a
ANnoTpornHbie MOAU(UKALIUY CEPHI.
93 Haxoxnenue cepbl 1 €€ cOeTMHEHUI bubnuorexa [JOK
B [IpUpoJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnmnoreka [JOK
¢uznyecKkue 1 XuMHUYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOWCTBA Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMCHEHUE
XYUMHYECKUE peaKkilui, JexKalinue B
OCHOBE ITPOMBILIIEHHOT'O CrIocoba
26 MIOJTyY€HUs] CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEH Cpebl COETUHEHUSIMU
cepbl
97 Brruncnenue MaccoBOi#l JOJIM BBIXO/1a bu6mmorexa [IOK
IIPOYKTA peaKkLuu https://m.edsoo.ru/00adec8a
28 OO01mast XxapakTepuCcTHKa dJICMCHTOB bubmmoreka [JOK
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VA-rpynnsl. A30T, pacripocTpaHeHHE
B IIpupoze, GpU3nveckue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

bubmuoreka [JOK

29 XHMUYCCKHE CBOMCTBA, IOIYyUYCHUE U
Y https://m.edso00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «ITomydyeHre aMmmMHuaKa, U3y4eHue ero bubmorexa HOK
Y 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ husndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuid. XuMHU4YECKOe bubmorexa LHOK
yAHOOP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIOIIEH Cpeibl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I Kch((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubnuorexa LIOK

p L https://m.edso0o.ru/00adf68a
XUMHYECKHE CBONCTBA, MOyYCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATBHBIX YI00pEHUH. bubnuoteka [JOK
3arpsi3HeHue NPUPOJHON CpeIb https://m.edsoo.ru/00adfc20
docharamu
Yruepon, paciipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHYECKUE bubmmorexa LIOK

p ? He https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yraepoaa, ux Gpusndeckue u bubnmnoreka [JOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrUYecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIoM yriaeposa (1V)

37 VYronpHas KUCIoTa U €€ COu bubmorexa OK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme

38 "IlosrydyeHune yrieKuciioro rasa. bubmumoreka [IOK
KauectBennas peaxuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavaibHBIC TOHATHSA 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubnmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIIIepoIa
40 Kpemnwuii u ero coenuuenus bubnmnorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxueiinye HeMeTaIbl U UX https://m.edsoo0.ru/00ae0bf2
COCTUHCHUS
Konrtponsnas padora Ne3 o teme

42 «Baxueiinye HeMeTaIbl U UX bubmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCITUHCHUS
OO01mas xapakTepucTUKa XUMUIECKIX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METAJINYECKask KpUCTAITMYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METaJIJIOB
XHUMHUYECKHE CBOMCTBA METAJLIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HaIPSHKEHUN METaJNIOB

https://m.edsoo.ru/00ael1156
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O0611me crnocoObl MoTydeHUs
MmeTtauioB. CruiaBel. Beraucienus mo

45 ABHEHUSIM XUMHUYECKUX PEaKIil buGnnorexa LIOK
yP AR, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIUIOB buGnnorexa LIOK
PP https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
47
IHenoumpie MeTaibl https://m.edsoo.ru/00ael14b2
48 OKCHUIbI U TUAPOKCHUIBI HATPUS U bu6mmoreka [IOK
KaJIus https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbILIMA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxkueiimme coefuHEHUA KAJIbLIUS bubmaorexa LIOK
a H https://m.edsoo.ru/00ae15e8
51 O000111eHNEe U CUCTEMATU3ALIS
3HAHUU
59 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
YCTpaHEHUS https://m.edso0.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTkoCTh BOIBI M METOOEI €€ bubmmorera [TOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6mmoreka [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnnoreka [JOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edso0.ru/00ae1d86
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Oxcuipl, TMAPOKCHUIBI U COJIU JKEJe3a

bubmuorexa [JOK

> (1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnunoreka HOK
«BaxxHelmue MeTamibl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUSD)
Boruncnenus mo ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COACPXKUT IpuMecH. Beraucienus https://m.edso00.ru/00ae1750
MAacCOBOM JI0JI BBIXOJA IPOIYKTa
peakiuu
61 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUH
KonTponbHnas padora Ne4 o Teme
62 «BaxuHelme MeTamibl 1 UX
COETMHEHUS)
63 BemectBa u matepuansl B bu6mmoreka [JOK
MMOBCETHEBHOM KU3HU YEJIOBEKa https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYXKarOIIEeH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pelieHuu bubnnoreka [JOK
IKOJIOTMUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O6o0uieHue u bubnuoreka [IOK
cUCTeMaTH3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PesepBublit ypok. O6001eHne 1 bub6nuorexa [IOK
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CUCTEMAaTHU3al U 3HaAaHUN

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O6001IeHNE 1
crucTemMaTu3auurs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeILHOM MPOrPaMMbI OCHOBHOT'O 00111€er0 00pa30BaHUus

1

ITo Teme: «HepBOHa‘-IaJII)HBIe XUMHWYCCKUC ITOHATHUS»

11

1.2

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHSTHUH: arowm,
MOJIEKYyJIa, XUMMYECKHI 3JEMEHT, IPOCTOE BEUIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAsA), BaJEHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYJIIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas JO0Js XMMHUYECKOTIO
JJIEMEHTa B COEJMHEHUHU, MOJSPHBIM 00BEM, XMMHUYECKas peakius,
KJacCU(pUKalMsig  peakUHil:  peakuud  COEAMHEHHUS,  pPEaKIHH
pa3iOKEHUs,, pEaKUMU 3aMeLIeHMs, peakuuu oOMeHa, 5K30- U
SHAOTEPMUYECKUE PEAKIHUU, TEIIoBOW 3 (EKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHI_IeHTpaI_[I/IH) B paCTBOpPC

HINTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MMOHATUU H

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BATh XUMHNYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUA (I)OpMyJ'I

BEILIECTB U YPAaBHEHUN XUMHYECKUX PEAKIUN

14

PaCKphIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCcChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

OIpCaAcCIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COCOAUMHECHUAX

1.6

KJaccu(UIUPOBaTh XMUMUYECKHE pPEaKUUu (10 YHUCIy H COCTaBy

YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, MO TEIIIOBOMY (D deKTy)

1.7

BBIUUCIISTh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUUCIISITh MAacCOBYIO JIOJII0 XHMHUYECKOTO 3JeMeHTa 1o (opmyie

COCIMHEHUS,

BBIYHUCIISITH MACCOBYIO JIOJTIO BEUIECTBA B PACTBOPE

NPUMEHATh €CTECTBCHHOHAYYHBIC METOJbI TIO3HAHUSI — HAOIIOJICHHE,
U3MEpEHUe,  MOJCIIMPOBAaHUE,  OKCIEPHUMEHT  (peajbHBIdA |
MBICJICHHBIN )

[To Teme: «BaxkHeiime npeacTaBUTEIN HEOPTaHUIECKUX BEIICCTB)

pacCKpeiBaTb CMBICII OCHOBHBIX XHMHUUYCCKHX MMOHSTHM: OKCH I,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

OIpCACIIATh INPUHAMJICIKHOCTb BCHICCTB K OHpeI[eJ'IéHHOMy KJIaCcCy

COCIMHEHUH 1Mo Gopmynam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHNM4YCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XMMHUYECKHME CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMu

MOJIEKYJIIPHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUNA

2.5

IMPOrHO3NPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTU HPOTCKAHUA XHUMHUYCCKUX

HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBHAX

2.6

2.7

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1ab0paTOpHBEIM O00OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH TIO BBINOJTHEHHUIO
1a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYEHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB € ONPENCIEHHON MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, IUNIAHUPOBATH U MPOBOAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C TMOMOIIBIO

MH/IMKAaTOpPOB (JIaKMYC, (heHONIPTaNCHH, METUIIOPAHXK U JPYTHUE)
IIPOBOAMTD PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIIUU

ITo Teme: «llepmogmueckun 3akoH u Ilepuommueckas cucrema
xumudeckux snemeHToB J[. M. MenpeneeBa. CtpoeHne aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTENLHBIC pcakumn»

3.1

PaCKpbIBATb CMBICJI OCHOBHBIX XHUMHWYCCKHUX HOHATHH: AApO aroma,
ANIEKTPOHHBIA CIIOM aroma, aToMHas oOpOWTalb, paguyc aroma,

XUMHUYCCKasd CBA3b, IOJIApHAass W HCIOJApHAsd KOBAJICHTHAA CBA3b,




3.2

3.3

ANEKTPOOTPHUIIATEIBHOCTh, HOHHAsi CBSI3b, HWOH, KaTWOH, AaHWOH,
CTEIEHb OKUCIICHUS

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI

OMKCHIBATh U XapakTepu3oBaTh TabnuuHyro ¢opmy I[lepmomuueckoit
CHUCTEMbl XMMHYECKUX OJJIEMEHTOB: pa3IM4aTh MOHSTHUS «TJaBHas

noarpynna (A rpynma)» u «mnobounas noarpynma (b rpymma)y,

«Manble» U «OOJIBIINE) MEpUOAbI

3.4

3.5

packpsiBaTh cMmbica [lepuoauueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCHMOCTH CBOMCTB
XUMHWYCCKHUX DJJIEMCHTOB OT UX IIOJIOXKCHHSA B HepnoanquKoﬁ

CHCTCMC

COOTHOCUTHb  0003HAu€HHUs, KOTOpble HUMEKTCI B  Tabnuue
«Ileppoguueckass  cucremMa  XUMHYEeCKMX  dnemeHTtoB .M.
MenneneeBa» € YHUCIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMUMUYECKUX 3JEMEHTOB (COCTaB M 3apsa  s1pa, oOluee Yucio

AIIEKTPOHOB U PaCIpeeIeHIE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KVIACC

OIpCaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCOAUMHCHUAX

ONpCACIIAATL BUJ XUMHYECKOH CBS3U (KOBaJICHTHaSI u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCIUHCHUAX

Kon
IPoBepPsAEMOro
pe3yJjbTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'O 00111er0 00pa30oBaHUs

ITo Teme: «BemiecTBo U XUMHUYECKast peakuus»

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX TIOHSATUH: pacTBOp,
SJICKTPOJINUTEI, HEIJICKTPOJIUTHI, JJICKTPOJIHUTHYECKAad AuUCCOLMalMs,
pEeaKuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOEe pPaBHOBECHE,
obpaTuMble " HEOOpaTUMbIe peakiuu,
OKHCIUTCIBbHOBOCCTAHOBUTCIBHBIC pCaKkiuu, OKHUCJIHUTCIIb,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(pOTepHOCTh,  XUMHUYECKass  CBs3b  (KOBAJICHTHAs, HOHHa,

MeTaJlJIM4ecKasi), KpUCTaJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh




XUMHUYECKON peakiuu

1.2

1.3

14

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX IOHATUH H
IPUMEHSATh 3T OHATHUSA PU OIMCAHUY BELECTB U UX IPEBpALCHUN
COCTaBJIATh YPABHEHUS HIIEKTPOJIUTUYECKON TUCCOLMALUU KHUCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIUEHHBIC YPAaBHEHUs DPEaKLHUH
MOHHOr0 0OMeHa

pacCKpeiBaTb CYHIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii

1.5

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOMN pEeaKIuu

IIo Temam: «Hemeramnsl M uX coeguHEHUS» U «MeTamabpl U HUX

COCOAUHCHUA»

2.1

2.2

XapaKTepu30BaTh (OMHCHIBATH) OOIIUE U CIICHU(PHUIESCKUE XUMUIECKHE
CBOWMCTBA MPOCTBIX M CIJIOKHBIX BEIIECTB, MOJATBEpPXkAas ONMCAHUE
IIpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOILIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MOATBCPIKKAAOIMINX CYHICCTBOBAHUC

TCHETHUYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XHUMHUUYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX

YCIIOBHSX

2.4

CIENOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
71ab0paTOpHBIM 00OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSAMH IO BBINOJIHEHUIO
1ab0paTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYYEHHUIO M COOMpaHUIO

ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

IPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: PACMO3HABATH ONBITHBIM MyTEM XJIOPHUI-,
Opomuza, womua, kapbonar, ¢ocdar, cumukKar, cyiubdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIIMUEC B BOOAHBIX paCTBOPAX HCOPTaHNYCCKHUX BCIICCTB

ITo Teme: «XuUMUS U OKpYIKaAOLIAs Cpeay

3.1

pacKpbIBaTh CMBICII  OCHOBHBIX xuMuueckux mnoHstui: [IJIK

BCIIECTBA,; KOPPO3Usd METAJIIIOB

3.2

IIPUMCHATE OCHOBHEBIC OII€panuu MBICITUTEIBHOMN JCATCIIBHOCTH —




aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIICHNE, CHCTEeMAaTU3aIUIO,
BBISIBIICHHE IPUYMHHO-CIICACTBEHHBIX CBA3€d — JUIS  H3yYeHHUS
CBOﬁCTB BCHICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTCCTBeHHOHay‘-IHLIC
METO/BI IO3HAHHSA — HAOIIOJACHHWE, W3MEPEHHE, MOJEIHpPOBaHNUE,

9KCIIEPUMEHT (peajbHbI U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

[lepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Tpenver xumuu. Ponab XuMuu B KM3HHM 4YejoBeka. XUMHsS B CHUCTEME HayK.
Tena u BemiecTBa. PU3HUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE

BCIIICCTB

IlonsTHE O METOAAX MO3HAHUS B XMMHUH. UHCTBHIE BEIIECTBA U CMECH. CriocoOsbl

pas3aeneHus cmecen

1.3

1.4

ATOMBI © MOJICKYJIBI. Xumuueckue d3yeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe K CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJICKYJ'ISIpHOG YUCHUC

XuMuueckas (I)OpMyna. BaneHTHOCTE ATOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
INOCTOAHCTBA cocCTaBa BCIICCTB. OtHocuTeNnbHas aTOMHas macca.
OTtHocuTeabHAS MOJICKYJISIpHAd Macca. MaccoBas 701 XUMHYECKOT0 3JIeMEeHTa

B COCTUHEHUH

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3aumocBsI3p KoJM4ecTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IWHUI BemecTtBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIMHEHUM

dusnueckue U XUMHUYECKUE SABJICHHS. XUMUYECKas peakius U €€ NPU3HAKU.
3aKOH COXpaHEHHUs MacChl BellecTB. XumMuueckue ypaBHenus. Kiaccugpukanus

XUMHUYCCKUX peaKL[Hf/'I (COCI[I/IHCHI/IH, Pa3JI0KCHUA, 3aMCILICHN A, O6M€Ha)

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0H, ¢ MpaBUIIaMu
paboTel B JabopaTopun W mpuéMamMu OOpamieHus C  J1abOpaTOPHBIM
o0opysoBaHHEM, H3yuYe€HHE U OINMUCaHUE (UIUYECKHX CBOMCTB 00pa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOogeHne (u3ndecKkux (IUIaBJICHHE BOCKa,
TasiHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIIKE, KHUIEHHe W KOHACHCAIUs BOMAbBI) U
XUMHYECKHX  (TOpeHHe CBEuYd, MpOKaJMBaHWE MEIHOW  IMPOBOJIOKH,
B3aMMOJICHICTBHE Mella C KHUCJIOTOW) SIBJICHWH, HAONIOEHWE W ONMHCAHHE
NPU3HAKOB TNPOTCKaHMs XHMHUYECKHX peakuui (pa3jiokeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCJIOTBI C XJIOPHIOM Oapusi, pa3lioKeHUe
ruapokcuaa meau(ll) mpu HarpeBaHuM, B3aMMOJCHUCTBHE Kelie3a ¢ PaCTBOPOM

comu meau(ll), n3ydenue cnocoOoB pazaeneHus: cMeceil (C MOMOIbI0 MarHUTa,




2.1

2.2

2.3

bunbTpOBaHME, BHIMMAPUBAHUE, TUCTHILISAIMS, XpomaTtorpadus), MpoBEICHUE
OUYMCTKHU MOBAPEHHOM coyin, HAOIIOIEHUE U OMMCAHKUE PE3YJILTATOB MPOBEICHUS
OIIBITA, MIUIOCTPUPYIOLLErO0 3aKOH COXPAHEHMS MAacChl, CO3JaHHUE MOJEIeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baxnelinue npecTaBUTeNIM HEOPraHMYECKUX BEIIECTB

Bosnyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BemecTBo. HaxokaeHwe Kuciaopoja B Hpupoje, (GU3NYecKHe M XUMHYSCKUE
cBorictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kucimopoga. CrocoOb!
MOJTyYeHUsT KHUCIOpoJa B J1a00paTopuyd W TPOMBINUICHHOCTH. KpyroBopot

Kkuciopoja B mpupojie. O30H — aioTporHas MoaupuKaius KUCIopoia

TennoBoit 3 hekT XUMUIECKON peaKiuu, TEPMOXUMHUUYECKHE YPAaBHEHHUS, IK30-
¥ DHJIOTEPMHUYECKUE PeaKIuK. TOIUIMBO: YyTOJIb U METaH. 3arpsi3HEHUE BO3/yXa,
yCHUIIEHUE TapHUKOBOTO 3(peKTa, pazpyiieHue 030HOBOTO CII0s

Bonopon — anemeHT u mpocroe BemiectBo. HaxokaeHue Bomopona B MPUPOJE,
du3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnors! 1 conmmn

2.4

MounspHblii 00bEM Ta30B. Pacu€Tbl 10 XUMUYECKUM ypaBHEHUSM

2.5

2.6

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacplleHHbIe 1 HEHACBILIECHHBIE PAaCTBOPBI. PacTBOPUMOCTE BEIECTB B BOJE.
MaccoBass nmons Bemecrsa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Poip pacTBOpoB B NpUPOJE M B KU3HM 4YenoBeka. Kpyrosopor
BO/ABI B TIpuUpoJe. 3arps3HEHHe NpUPOAHbIX BoA. OxpaHa M OYMCTKa
IIPUPOJHBIX BOJ

Knaccudukanus Heopranmdeckux coenuHeHuid. Oxcuabl. Knaccugukarus
OKCHJIOB: cojeoOpa3yomue (OCHOBHbBIE, KHCIOTHbIE, am(oTepHble) H
HeconeoOpasyrone. Homenknarypa oxcuaoB. Pusndeckue M XUMHUECKUE

CBOIiCTBa OKCHAOB. [losryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHUM: WIENOYM U HEPacTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHU. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHMH. [lonydeHre ocHOBaHUIA

2.8

Kucnorel. Knaccudpukanus kucnor. Homenknatypa kucnor. ®dusuueckue u
XUMHYECKHE CBoMcTBa KuCIOT. Pgan axktuBHOocTH MeTayioB H.H. Bekerosa.

[Tonyuenue kucior

2.9

Comu. Homenknarypa coneil. ®usnyeckue M XMUMHUYECKHUE CBOMCTBAa COJEH.

[Tonydenue coneit




2.10

I'eneTnueckas CBA3b MCKAY KiIaCCaMH HCOPraHUICCKUX COGI[I/IHCHI/II\/JI
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3.1

3.2

XVUMUYECKUH  3KCHEPUMEHT: KadeCTBEHHOE OIPEAEICHUE  COACpHKaHUS
KHCJIOpO/a B BO3JyXe, IMOJy4YeHHEe, cOOMpaHME, paclio3HaBaHUE U H3YydEHUE
CBOWCTB KHCJIOPO/a, HAOII0AeHNE B3aUMOJICHCTBHS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BO3ZHUKHOBEHUS U IIPEKpallleHUs] ropeHus (1moxkapa), 03HaKOMJICHHE C
oOpa3lilaMi OKCHJOB U ONHCAHHE WX CBOWCTB, IOJIy4YCHHE, COOWpaHHE,
pacrio3HaBaHME M M3Y4YEHHE CBOWCTB BOJOpOAA (rOpeHHe), B3auMoeicTBUE
Bozopoaa ¢ okcugom meau(ll) (BO3MOXKHO HUCTIOIB30BAHKE BHIEOMATEPHATIOB),
HaOmrofieHne oO0pa3lloB  BEIECTB KOJMYECTBOM 1 MOjb, HCCIIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHS BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IPUTOTOBJICHHE PACTBOPOB C OINpeNeIEHHON MacCOBOM J10JI€ll pacTBOPEHHOIO
BEIIECTBA, B3aMMOJEWCTBUE BOJbI C MeTaIaMu (HAaTpUEM U KaJbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BHJEOMATEpHANIOB), OIPENEIEHUE pPacTBOPOB
KUCJIOT W IIEJOYEH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOACHUE H3MEHEHUS
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U INEJIOYeH, H3ydyeHue
B3auMoieiictBua okcuga menu(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3allii, IT0JTy4YEHNE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHNE OJHOIO0 MeTaula JpYyTMM M3 pacTBopa COJIM, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/1ay Mo TeMe «BakHelne kiacchl HEOPraHUYECKUX

COEIMHEHUI

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB
I .. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBble TOMBITKM KJIacCU(UKALMU XUMHUYECKUX »diieMeHTOB. [lonarue o
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJlIbI,
raJIoreHbl, MHEPTHbIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aMm@oTepHbIe

OKCHUIBI U TUAPOKCHUIBI

ITepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX d51eMeHTOB J1.1.
Menneneesa. KopoTkonepuonas u JUTMHHOTIEPUOIHAS bopMbI
Ilepuoauueckoir cucrtembl XuMuueckux dnemeHTtoB [[.M. MeHnneneesa.
Ilepuoaer u rpynnbl. PU3UYECKUH CMBICT TOPSAKOBOTO HOMEpA, HOMEPOB

nepruoaa v rpyuribl 3JICMCHTA

3.3

Crpoenne atomMoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnexrtponsl. CtpoeHue

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBEIX 20 XMMHYECKHX DJECMCHTOB




3.4

3.5

[Iepnognueckoit cucremel .M. Menneneesa. XapakTepUCTHKAa XUMUYECKOTO

3JIEMEHTa 10 ero nojoxkeHuto B [lepuoguyeckoii cucreme [[.11. MenneneeBa

3aKOHOMEPHOCTH H3MEHEHHUS paauyca aTOMOB XUMHYECKHUX DJIEMEHTOB,
METaUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpYINaM UM MEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHsA Hayku W npaktuku. .M. MenneneeB — y4€HbIA U

I'pa)XKaaHHUH

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIpHAs)  CBA3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYCSCKHUX 3JIeMEHTOB. IoHHAs CBSI3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKkuu. HpOII@CCI)I

OKHCJICHMS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUH 3KCIIEPUMEHT: M3Yy4YeHHE OO0pa3lloB BELIECTB METaUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
11eJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_[I/Iﬁ (ropeHHe, pC€aKlIuu pa3IoKCHUA, COCI[I/IHCHI/IH)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BeniectBo 1 xumnueckas peakuus. [ToBropenue

11

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMu4ecKux snemeHToB JI.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB
XUMUYECKHX DJJEMEHTOB IIEPBBIX TPEX MEPHUOIOB, Kalus, Kalblusi H HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM dJeMeHTOB B llepuoamnueckon

CUCTEME U CTPOCHUEM HNX AaTOMOB

1.2

CrpoeHne BellecTBa: BHJAbl XMUMHYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
pEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH
U BUJa XUMHU4eckoil csizu. Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHX
BEUIECTB (MEXAyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWMCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJacCaM HEOPraHWYECKUX  COCJUHEHUH,

IFCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BEIICCTB

1.3

Krnaccudukanysa XuMu4eckixX peakiui Mo pa3inyHbIM IpU3HaKaMm (10 YUCITY U
COCTaBy YYacTBYIOUIMX B pEaKLUU BEIIECTB, MO TEIUIOBOMY 3(ddekry, mo

H3MCHCHMIO CTCIICHEH OKMCICHHS XUMHUUYECKUX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,
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[0 Yy4YacTUIO Karajnu3zaropa). OK30- U JHAOTEPMUYECKUE  PpEaKIIuH,

TEPMOXUMHUYCCKUEC YPABHCHU. Ilousarue o CKOpPOCTH XHMHYSCKOM pC€aKnun

Ilonsatue 00 06paTI/IMI)IX u H606paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IlonsTue o
TOMOT'CHHBIX U I'CTCPOrCHHBIX PCAKIHAX. IIonsTHEe 0 XUMUYECKOM PaBHOBCCHU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHMHYSCKOM p€akuuu MW IIOJIOKCHHUEC

XUMHYCCKOI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIfI OaaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKknu. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKum"I C HCIOJIb30BAaHHUEM MCETOJa

QJICKTPOHHOI'O OanaHca

Teopus 37E€KTPOIUTHUECKON TUCCOLMAMU. DJIEKTPOIUTHl U HEINEKTPOIUTHI.
Karunonsl, annonsl. MexaHu3m JUCCOLMAIIMU BEUIECTB C PA3JIMYHBIMU BHUJIAMU
XxuMHuueckoi cBs3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SJIEKTPOJIMTHIL.
Peakiuu nonHoro obmena. YciioBUsSI MPOTEKAHHS PEAKIMHA MOHHOTO OOMEHa,
MOJIHBIE U COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoHcTBa KHUCIOT,
OCHOBaHMN M COJIEM B CBETE€ TNPEACTABICHHN 00 3JICKTPOIUTUYECKON

AucCconuranuu. KauectBeHHbIC PCaKi Ha NOHBI. Ilonsatue o THuapOJIn3C cojieit

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPHUCTAJUIMYECKUX
PEIIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HEeMeTauloB (rpadura u
arMasa), CJIO’KHBIX BEIECTB (XJIOpUAa HATpPHUsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XHUMHYECKOM peakuuu OT BO3ACUCTBHUS PaA3IMUHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PacTBOPOB  BEIIECTB,  Ipolecca
JUCCOLMALMM  KUCIIOT, Ieraoded u  conell  (BO3MOXKHO MCIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOMIUX MPU3HAKH
MPOTeKaHMs peakluii HOHHOro oOMeHa (0Opa3oBaHUE OcajKa, BbIIEICHUE rasa,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUIIOCTPUPYIOLUIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX pEaKUuil (FrOpeHue, peakiy pas3iioKeHUs, COeIUHEHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C OMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4
HemeTamis! ¥ UX COeIUHEHUS

OOmiast  xapakrepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapaKkTepHble CTeneHu okuciaeHus. CTpoeHue u (pu3ndeckue CBOMCTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUYECKHME CBOMCTBA Ha IIpUMEpEe  XJopa
(B3aMMOZAEHCTBUE C METaJUIaMU, HEMETaJlJIaMH, IIerao4aMu). XJIOPOBOAOPOL.

ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHUE, MpuMeHenue. JleiictBue




2.2

XJIOpa ¥ XJOPOBOJOPOJA HA OPraHU3M 4YesoBeKa. BaxkHelmme XJopuabsl U UX

HaXOXIACHUC B IIpHUPOAC

O6mas xapakrepuctuka djemMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpOSHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHne u (hU3nUecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOTUPHUKAINN
KHCJIOpOAa U cepbl. XMMHUYECKHe CBoWcTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
dusnveckne W XUMHYECKHE CBOMCTBA. OKCHIBI CEpbl KaK IPEACTAaBUTEIN
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NICCKUE U XUMHYECKHE CBONCTBA
(oOmue Kak MpelncTaBUTENs Kiacca KUCIOT U crenuduyeckue). XuMHUECKUE
peakiuu, JeKalrue B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydeHHs] CepHOU
kucnotThl. [Ipumenenue. Conu cepHOM KHCIOTHI, KadeCTBEHHAs peaklus Ha
cynb(ar-uoH. Haxoxkmenue cepel U €€ COCNMHECHUN B TPUPOJE. XUMUYECKOES
3arps3HCHUE OKPYKAIOUICH CPEbl COCAMHECHUSMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €0 MPEeA0TBpAILEHUs

2.3

OOmast xapakrepuctuka syeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIIEHUs. A30T, pacCIpoOCTpaHEeHUE B IIPUPOIE,
¢busnveckne U XUMUIeCKne cBoiicTBa. KpyroBopor a3ora B mpupojae. AMMHaK,
ero ¢u3Mveckue W XMMUYECKHE CBOMCTBa, ModydyeHue U npumeHenue. Comu
aMMOHMs, HX (u3HYeckne ¥ XWMHUYECKHE CBOWCTBA, NPUMEHEHHE.
KavecTBeHHast peakuusi Ha MOHbI aMMOHHMs. A30THasl KUCIOTa, €€ MOoJyuyeHHe,
¢buzmveckue W XUMHUYECKHE CBOMCTBa (0OIIME Kak MpeJCTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yn0OpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY Karolei
Cpeabl COEMHEHUSIMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa, MOUBbI

1 BOJIOEMOB)

2.4

®ocdop, amnorpornHsle MoguduKkauu docdopa, puzndeckue U XUMHUYECKUE
ceorictBa. Oxcupg docdhopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHE CBOWCTBa, mosydeHue. lcmomb3zoBaHue ¢ochaToB B KayecTBe

MUHEpaJIbHBIX y100peHuit

2.5

Obmas xapaktepuctuka 3yeMeHToB IVA-rpynmbel. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIVIEpOJ, aUIOTPOIIHBIE
Moau(UKaIMKM, paclpocTpaHeHHEe B NpUpoae, (U3MUECKHe M XUMHYECKHE
cBoiicTBa. Ancop6Oims. KpyroBopor yrinepona B mpuponae. OKcuabl yriieposa,
X (QU3MYecKue M XUMHYECKHE CBOMCTBA, NEHCTBUE Ha JKHUBBIE OPTraHU3MBI,

MOJIYUCHUC U ITPUMCHCHHC. DKOJIOTHYECKUE HpOGJ’IeMLI, CBsA3aHHBIC C OKCHAOM




yraepoaa(lV); rumore3a Tn00anbHOrO MOTEIUICHUS KIMMaTa; NapHUKOBBIN
apdexT. YrompHas KucloTa M €€ Ccold, HX (QU3IUYECKUE M XHMHUYECCKHE
CBOWCTBa, MOJy4YeHHE U mpuMeHeHue. KadecTBeHHas peakuusi Ha KapOoHAT-
noHbl. Vcnonp3oBaHue KapOOHATOB B OBITY, MEAWIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3SICTBE

2.6

2.7

[lepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIUHEHUSIX
yriaepojga (MeTaH, 3TaH, STWJICH, AalleTWIEH, 3TaHOJ, TIJMLEPHUH, YKCyCHas
kucinora). X cocraB m xumuueckoe crtpoeHue. Ilonstue o Ouoiormuecku
BaXHBIX BEIIECTBAX: XMpaX, Oelkax, yrjieBoJaXx — MU HX pPOJU B HKU3HU
yeynoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX U HEOPraHMYECKUX

COETUHEHUN

Kpemuuii, ero ¢usnyeckue ¢ XUMHYECKHE CBOWCTBA, TNOJYYCHHE U
npumenenne. CoenuHeHusT KpeMHHS B mpupoze. OOmme mpencraBieHus 00
okcuae kpemuusi(1V) u kpemaueBoi kucinote. CUIUKATHI, UX UCHOJIb30BAaHUE B
OBITY, METUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIHEe CTPOUTEITBHBIC MaTEePHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, eye300eToH. [Ipobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCI[HCBHOﬁ KHU3HU

2.8

XUMUYECKUN SKCIEPUMEHT: H3y4YeHHE OOpa3loB HEOPraHMYECKHUX BEIECTB,
CBOMCTB COJISTHOM KHCJIOTBI; IPOBEICHUE KAau€CTBEHHBIX PEaKlUHUid Ha XJIOpHUA-
HOHBI " Ha6J'IIOI[€HI/Ie IMPU3HAKOB HX MPOTCKAHHA, OIBIThI, OTpaXKaromue
¢u3nyeckre U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 00OpasliaMu XJIOPUJOB
(rayloreHN1I0B); O3HaKOMJIEHHE C oOpa3namMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO HCITOJIB30BAaHWE BHUJCOMATEPUATIOB); HAOIIOEHHE TIpoliecca
o0yrJIMBaHUS caxapa MoJ JACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3y4YeHUEe XMMUYECKMX CBOMCTB pa30aBIeHHOW CEpHOM KHCIOTHI, MPOBEJICHUE
KaueCTBEHHOW peakuuu Ha cynbpaT-uoH U HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PM3UUECKUMHU CBOMCTBAMH a30T1a, hocdopa u ux
COE€IUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), 00pa3lamu
a30THBIX U (ochHOPHBIX yA0OpEHMI; OTyUeHue, COOMpaHKe, paclio3HaBaHUE U
HU3Y4YCHUC CBOMWCTB aMMHraKka; IPOBCACHUC Ka4YCCTBCHHBIX peaKHI/Iﬁ Ha HOH
aMMOHMSI U (Qocdar-uoH U U3yueHHE TPU3HAKOB UX MPOTEKAHUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO
HUCIIOJIB30BaHUC BI/IILCOMaTepI/IaHOB); HU3YYCHUC MOI[GJIGIZ KpUCTAJUIMNYCCKUX
pemiérok anmasa, rpaduta, ¢yiiepeHa; O3HAKOMJIEHHE C IPOLECCOM

azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM




IPOTUBOra3a; IOJIydyeHue, coOMpaHHe, PACcIO3HABAHUE M M3y4EHHE CBOWCTB
YIJIEKUCIOro ra3a; MpOBEJCHME KayeCTBEHHBIX peakluil Ha KapOoHaT- U
CWJIMKAaT-HOHbl ¥ M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
MPOAYKLMEH CHUIMKAaTHOM NPOMBINUIEHHOCTH; pPEILIEHUE 3KCIEPUMEHTAIbHBIX

3aJ1a4 110 TeMe «BakHene HeMeTaJIbl U UX COSIUHEHUI

MeTtanisl 1 uxX COCIUHCHU A

3.1

OO0mmas xapaKTepUCTHKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nojoxxenus B llepuoamyeckoid cucreme XuMHueckux oanemeHtoB J[.U.
MenpneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTaiuioB. MeTainyueckast CBsI3b U
METAUIMYECKass KpUCTAIMYECKas pelE€TKa. IDJIEKTPOXUMHYECKUU  psj

HaIpsHKEHNUN METaJUIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOMCTBa MeTaiuioB. OO0Imue crocoObl MOIyYeHUs
MeTaisioB. [loHsTHE 0 KOPPO3UK METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
kopposuu. CruiaBsl (CTalb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

6BITy H IIPOMBIIIJICHHOCTH

[[lenounsle MeTayuibl: nonoxeHue B llepumonnyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MenaeneeBa; CTpoeHHE MX aTOMOB; HaX0XJIEHUE B MPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUJIbI U
TUAPOKCUABI HaTpusd M Kanud. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB M HX

COE€IUHEHUN

3.4

IIlemouyHo3eMeNbHBICE  METAJIbl MarHuii W KaJbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3iueMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXJeHue B npupoje. PU3NYEeCKUe U XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kanbplusl. BaxHeimmne coenvHeHUs Kalblus (OKCUMA, THUIAPOKCHUI,

comu). KEcTKOoCTh BOJBI M CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmoMUHMI: TIONOXkEeHUE B llepromuyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aToMa; HaxoaeHue B mnpupoae. dusmueckue u
XUMHYECKHE CBOMCTBA aMIOMHHUS. AM(OTEpHBIE CBOMCTBA OKCHIA M THIPOKCHUIA

AJTFOMHUHHA

Kenezo: nonoxenue B [lepuoanueckoil cucremMe Xumudeckux sneMeHToB J[.U.
MenpeneeBa; CTpOEHHWE aTOMa; HAXOXIECHHE B mpupoje. Pu3nMyeckue u
XUMHYECKHE CBOHCTBa skene3a. Okcupiwl, ruapokcuabl u conm sxenesa(ll) u

xene3a(lll), ux cocras, cBOICTBA 1 TTOJTydECHUE

3.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMy METaJUIOB U CILJIaBOB,

uX (U3NYECKUMHU CBOMCTBAMH; M3yYEHHE DE3yJIbTaTOB KOPPO3UH METAJIOB




(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICICTBUSL  OKCHJa KalblUsg W HaTpus C BoAOH (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB); HMCCIICIOBAHUE CBOMCTB MKECTKOW BOJBI;
mpoluecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJIEOMATEPHAIIOB); MIPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMN HA MOHBI
(Maraus, Kanphus, amomunus, nubka, skenesa(ll) u xemesa(lll), mexu(ll);
HaOJII0/ICHNE U OMKMCAaHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMATEpHAJIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS M THUIPOKCHIA
LIMHKA; PEIICHNE IKCIIEPUMEHTAIbHBIX 3a7a4 Mo TeMe «BakHelue MeTauibl U

nX COCAUHCHU

XHMHMS M OKpYyXKarolas cpeaa

4.1

4.2

HoBble maTepuansl u TexHonoruu. BemiectBa n matepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeka. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. llepBas momMomp NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

OCHOBBI ~ JKOJIOTMYECKOW  TPAaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromier cpeasl [1/IK. Ponp XuMuun B petieHHH 3KOJIOTMUECKUX MpoOeM.
[IpupoaHble HCTOYHMKM YTJIEBOAOPONOB (yrojb, MPUPOIHBIA ra3, HeQTh),

MPOAYKTHI UX MEePepabOTKH, KX POJIb B OBITY U TPOMBIIINIEHHOCTH

4.3

XUMUYECKUH OKCIICPUMCHT: U3Yy4YCHHC 06pa3u013 MaTepuajioB (CTGKJ'IO, CIIJIaBbI

METaJJIOB, MMOJIMMEPHBIE MaTepUaIbl)



IPOBEPSIEMBIE HA OI'D ITIO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedOBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

11

O I[I03HAaBa€MOCTHU SIBJIEHUH MPUPOJbI, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XMMMYECKOW HAyKM KaK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIeH KyJIbTyphl M HpPaKTHYECKOU
JeSITEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHEC MECTAa XUMHHU CPEAU APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX ITO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAaX HUCCICAOBAHUA BCHICCTB U HU3YUYCHUSA
XUMHUYCCKUX peaKHHﬁ; YMCHUEC HCIIOJIb30BaTh MOACIHN JUIA

0OBsICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

o cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3aHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JOCTHKCHHSIX
XUMUYECKOW HAyKH, YTO TMO3BOJIUT OOYYalOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyaylieit mpodeccuoHanbHON AeSITeTbHOCTH
U ceNaTh OCO3HAHHBIM BBIOOP XMMHM Kak HPO(QUIBHOIO MpeaMeTra

MIPH MEPEX0/I€ HAa YPOBEHb CPEAHETO 001ero o0pa3oBaHus

Bnagenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHUC TIPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEUIINE XUMHUYECKUE MOHATUSI: XUMHYSCKUUN OJICMEHT, aToM,
MOJIEKYJia, BEHIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOOHOpPOJHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIIpHas
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHssi), XUMHUYECKas
peakmus, peaKIuu COCTUHCHUS, PEAKIMH Pa3JIOKCHHS, PEaKIuu
3aMeIIeHUs, peakuu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE DPEaKIUH, PACTBOP, MAccoBas OIS XHUMHYECKOTO
AIIEMEHTa B COEAMHEHUH, MacCOBasl JIOJISl U MPOLEHTHAs: KOHIEHTpALUs

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opburtanb, paauyc aroMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKAsl CBSI3b, AJIEKTPOOTPULIATEIHLHOCTD, MOJISIPHASL U HETIOJIIpHAS
KOBaJICHTHAast  CBs3b, HMOHHAsg  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTa/LIM4ecKass pemérka (aToMHasi, HMOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIPHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMs, PpPEeaKUMd HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAHOBUTENIb, OKHCJIEHHE U  BOCCTAHOBJICHHE, AJIEKTPOJIH3,
XUMHYECKOE paBHOBECHE, OOpaTHMMbIe ¥ HEOOpaTHMBIC pEaKIuH,
CKOpOCTh XMMHYECKOW peakiuu, karamuzarop, IIJK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUHU: 3aKOH COXpaHCHUA MACCHhI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

2.3

3.1

3.2

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIPHAS TEOpHsl, TeOpUs

SHGKTPOHHTHHGCKOﬁ Jucconrannmn
Brnanenune ocHoBaMH XUMHUYECKOM rpaMOTHOCTH, BKJIIOYAIOIICH:

YMEHHE MPaBUIIBHO UCTIOIH30BATh N3yUSHHBIE BEIIECTBA i MAaTEPHAIIBI
(B TOM uyHcIe MHHEpaJbHBIE YAOOpEHHs, METaulbl U CIUIABBHI,
NPOAYKTHl TEpepadOTKA TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yrasi, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEIECTB
U XMMHUYECKHX TIPOIIECCOB HAa OPTaHU3M YeJIOBEKa W OKPY)KAIOIIYIO
IPUPOJHYIO CpENLy

YMEHHE HMHTErpUpOBaTh XMMUYECKHE 3HAHHUS CO 3HAHUSAMHU JIPYTHX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3IMYHBIMU MCTOYHHKAMHM WH(OpMaLUu
N0 XUMHM (Hay4yHas M HAy4yHO-TIOMYJISIpHAs JIMTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO 0 Bf€HIECTBAX, HX
MMPEBPALICHUAX n IMPAKTHUYCCKOM MNPUMCHCHUU n YMCHUC

HUCIIOJIb30BaTh €€ IJs PEIICHUA y‘le6HO-H03HaBaTeJ'II>HBIX 3aga4

BJ'IaZ[eHI/Ie OCHOBAMH ITOHATHHHOI'O arrmnapara M CHMBOJIMYECKOI'O

A3bIKa XMMUH JUISI COCTaBJICHUsI (HOpMYJ HEOPTraHWYECKHX BEILECTB,




YPaBHEHUN  XUMHYECKHMX  PEAKIUd; OCHOBAMHM  XMMHUYECKOU
Homenkatypsl (IUPAC u TpuBHanbHO)

VYMmeHne OOBICHATL CBS3b MOJIOKEHHUS DJIEMEHTa B HepHOﬂquCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaATOMOB

5 XUMHUYECKHX JJEMEHTOB (COCTaB M 3apsn sjapa, oOlee YHucio
DJIGKTPOHOB), PACHpPEIEIICHUEM JJIEKTPOHOB TI0 JHEPreTHYECKUM
YPOBHSM aTOMOB IEPBBIX TPEX NEPHOIOB, KATUSI U KaTbIIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHX JJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPUIIATEITHBHOCTH),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX IEpUOAAX M IJIABHBIX
MOJArPYIIax) 1 3JEKTPOHHOTO CTPOCHUS aTOMa
7 YMeHue KiraccupuIupoBaTh:
7.1 XHMHYECKHE DJICMCHTEI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaKIINN
8 YMeH#ue onpenensrs:
8.1 BaJICHTHOCTh W CTENEHb OKUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 3apsil
' HOHA
8.2 BUJ XUMHYECKOH CBS3M U THUN KPUCTAJIMYECKOH CTPYKTYphl B
' COCIUHEHMSIX
8.3 XapakTep cpebl B BOJHBIX PAaCTBOpax BEMIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID
9 YMeHue xapakTepu3oBarh (pU3NUecKre U XHMUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,
9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpuUi, Kajaud, Mar"uii,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIAPOKCHIBI
9.9 metaioB |-l1A rpynn, amromunus, menu (l1), nunka, xeneza (Il u
' I11), okcuapl yriepoaa (I u 1V), kpemuaus (1V), azora u pochopa (11l
u V), cepl (IV u VI), cepuucras, cepnas, azoTucras, a3oTHasd,
dbocdopHas, yrojibHasi, KpeMHHEBAsI KHCJIOTA U UX COJIH )
9.3 IIPOTHO3MPOBaTh M  XapaKTepU30BaThb CBOICTBAa  BELIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUS, IMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTBH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeEHHE COCTABIIATh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHECHMS PEAKLIUM, B

10 _
TOM YHUCJIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUI
03 WUTIOCTPUPYIOUINX XMUMHYECKHE CBOMCTBAa M3yUEHHBIX KJIAcCOB
' (TpyI) HEOPraHUYECKUX BELIECTB
10.4 MOJTBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYI0O M MOJIIPHYIO MAacChl BEILECTB,
' MacCCOBYIO JIOJIFO XUMHYECKOTO JJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ira30oB
114 M0 YpaBHEHUSM XHMHUYECKUX PEAKIUil U HaXOAUTh KOIUYECTBO
' BeIecTBa, 00BEM M MacCy pearceHTOB WIIH MPOTyKTOB pPEaKIInu
12 Brnanenue (3HaHMe OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro TOo3HaHUA  (HaOIroIeHue,
191 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPH U3yUEHUH BEIIECTB U
' XUMHUYECKHUX SIBJICHUW; yMeHue chopMyaupoBaTh MpodieMy W
MPEJIOKUTH MMYTH €€ PEIICHUs
12 Oe3omacHoil pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCYJI0¥ M JIa0OpaTOPHBIM 000PYTOBAaHHEM
MpaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3YEMbIMU
B TMIOBCEHEBHOM KM3HU, TIPABUIIAMU MOBEACHUS B LIEJSIX cOepeKeHuUs
123 3I0pOBbSI U OKPYKAlOIIEW MPUPOAHON Cpeapl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI Ha J>KHUBBIE OPTaHU3MBI OMPEIACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUSA
13 Hanuuue nmpakTHuecKUX HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS
CIIETYIOIINX XUMUYECKUX IKCTIEPUMEHTOB:
131 M3YYCHHE U OMUCcaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/ISI/I‘ICCKI/IMPI n XUMHUYCCKUMHU SIBJICHUSIMH, OIIBITHI,




WUTIOCTPUPYIOLINE IPU3HAKU [TPOTEKAHNS XUMHUECKUX peaKkLni

13.2

U3y4eHHe CIIOCO00B pa3eeH s cMecel

13.3

[IOJIyYeHHUE KHUCIIOpPOAA M M3Y4YEHHME €ro CBOICTB; IOJIy4EHHE
BOJIOPOJIa U U3YUYEHHUE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOTO rasa u

HU3YYCHHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

13.4
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13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeHl

pPacTBOPEHHOIO BeLIeCTBa

IpUMEHEHUE WHNKATOPOB (;makmyca, METHJIOpaHkKa u
¢denondranenna) s OmpeneNieHUs XapakTepa cpelbl B pacTBOpax
KHUCTIOT U IIenoueit

WCCIIC/IOBAHUE U  OMNHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yUYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacCTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJISIMH; TOJYYEHHE HEpPACTBOPUMBIX OCHOBAHUN;
BBITECHEHHE OJIHOTO MeTajla JpPyruM U3  pacTBopa  COJIH;
uccienoBaHre aM(OTEpPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

OUHKa

13.7

13.8

pelIeHre IKCIIePUMEHTAIbHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKHUX COETUHEHMI; «ONEKTPOIUTUYECKAS
aucconpanusny; «BaxHellnne HeMeTalUIbl W HUX COECIUHEHUS,

«Baxneiinne MeTalIbl M UX COSTUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEeHa; KaueCTBEHHBIC PEaKIUU Ha
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HOHBI: XJIOPUA-, OpOMUI-,
wonua-, cynedar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusi, KaJabIl¥s, aTFOMHHHUS,

xenesa (2+) u xenes3a (3+), menu (2+), nuHKA

14

VYmMmenue:

141

NpEACTaBIATL PE3YJIbTAThl JSKCICPUMCHTA B (I)OpMC BBIBOJOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC

3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATH CBSI3U MEXKIY PEabHO HAOIIOJAEeMBIMU XUMHUECKUMU
SBJICHUSIMU U TPOIIECCAMHU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 [lepBoHavya/IbHBIE XUMUYECKUE MTOHATHUS
11 Uucrele BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei
12 ATOMBI M MOJEKYyJIbl. XHUMHYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
' 31eMeHTOB. [IpocThie U ciioKHbIE BEILIECTBA.
13 Xumuyeckas popmyna. BaneHTHOCTh aTOMOB XUMHUUYECKUX 3JIeMeHTOB. CTeneHb
' OKHCJIEHHUS
3aKOH TIOCTOSHCTBAa cocTaBa BemiecTB. OTHoOcUTEIbHAsh AaTOMHas Macca.
14 OtHocuTenbHas MOJIEKYJIApHas Macca. MaccoBas 10J1s1 XUMHYECKOTO 3JIEMEHTa
B COCJIMHEHUU
L5 KonnaectBo BemectBa. Monb. Momnsipaass Macca. MousipHbId 00BEM Ta30B.
' B3anMocBs3b KOJIMYECTBa, MACCHI M YHCIIa CTPYKTYPHBIX €IMHHUIL BEIIECTBA
16 Pu3nyecKue U XUMUYECKUE SABJICHUSA. XMMHMUECKas peaklMs U €€ NpPU3HAKU.
' 3aKOH COXpaHEHMsI MACcChl BEIIECTB. XMMHYECKUE YPaBHEHHUS
5 [Tepuognueckuit 3akoH u Ileprogudeckas cucrteMa XUMHYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuii 3akoH. Ilepuoanueckas cucrema XuMu4deckux snemeHTos J[.M.
2.1 MenneneeBa. Ilepuoas!l u rpynnsl. @U3HYECKUN CMBICI MOPSAKOBOIO HOMEPA,
HOMEPOB MEepH0/ia U TPYIIIHI JIEMEHTA
Crtpoenue aromoB. CoctaB aTOMHBIX siaep. M3otomnbl. DnexTponsl. CTpoeHue
2.2 AIIEKTPOHHBIX  000JI04eK aToMOB TMepBbIX 20 XUMHUYECKHUX DIIEMEHTOB
[Tepuoanueckoit cucremsl [I.1. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
NEepUoJIOB, Kajus, Kajblug (paguyca aTOMOB, 3JIEKTPOOTPUIATEIbHOCTH,
2.3 METAJIMYECKUX W  HEMETAJUIMYEeCKUX CBOMCTB) M HX COEJUHEHHH B
COOTBETCTBUM C TIOJOKEHUMEM 73iIeMeHTOB B Ilepumoauueckoil cucreme u
CTPOEHHEM HX aTOMOB
3 CrtpoeHue BemecTBa
Xumnueckass cBsi3b. KoBasneHTHass (HOJsipHass W HENOJSIpHAsl)  CBS3b.
3.1 OJIEKTPOOTPULIATEILHOCTh ~ XUMHUYECKHX  3JeMeHTOB.  MoHHas  CBs3b.

Meranauueckas cBSI3b




3.2

Tumnel KpUCTAIMYECKUX PeIETOK (aTOMHasl, HOHHAsA, MeETauInYecKas),
3aBUCHUMOCTh CBOMCTB BEIIIECTBA OT THUIA KPUCTALIMYECKON PEIIETKH M BHUAA

XUMHUYECKOU CBA3U

4.1

4.2

Baxueiie mnpeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnsl u ux

COCAMHCHUS. MeTtamisl 1 uX COCOIUHECHUA

Knaccugukaiuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHCHUN: OKCHJIOB
(comeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTEepHBIC) u
HecosieoOpa3yriye; OCHOBaHHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOJCOAepKae ¢  OECKUCIOpOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBA IIPOCTBIX  BCIICCTB-HEMCTAJJIIOB!

BOJIOPO/Ia, XJIOpa, KUCIIOPOa, Cephl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

4.4

duznyeckrie W XUMHYECKHE CBOMCTBa IMPOCTBIX BCUICCTB-MCTAJJIOB: JIUTHUA,
HaTpu:A, Kajiusd, Marovusd W KaJlbOWsdA, aJJlOMHUHUA, JKCIIC3a. BHCKTPOXHMHHCCKHﬁ

paa HaHpH)KeHI/Iﬁ MCTalJIOB

dusznyeckue U XUMHUUYECKHE CBOMCTBA BOJOPOJHBIX CO€OUHEHUI HEMETaJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKHUE CBOWCTBA OKCHAOB HemeraiwioB: cepel (1V, VI),
asora(ll, 1V, V), docdopa(lll, V), yrinepona(ll, 1V), kxpemuus(1V). TTonyuenune

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MetamwioB IA—-IIIA rpynn, munka, mequ(ll) u

xenesa(ll, 11). [Toay4enue oKCHUI0B METAILIOB

XUMHUECKUE CBOMCTBa OCHOBaHUHN M aM(OTEpHBIX THIAPOKCHIOB (Ha mpuUMepe
THIPOKCUIOB QIIOMUHUS, OKelle3a, IMHKa). [lodmydyeHue OCHOBaHWH W
aM(OTEPHBIX TUAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
CEpHUCTOM, CepHOU, a30THOMU, (hochopHOU, KpeMHUEBOH, yroiapHOU. OcoObie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.

[Tonyuenue kucior
OO6ume xuMHu4yeckre cBoiicTBa cpenux coneil. [lomyuenue comneit

HonyquHe, C06HpaHI/Ie, pacno3HaBaHue BOJAOpOAA, KHUCIOpOJAd, aMMHAKa,

YTIIEKHUCIIOTO Ta3a B 1abopaTopuun
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[Tomyuenue amMMmmaka, CEpHON W a30THOW KHCIOT B MPOMBIIIIEHHOCTH. OO01me

CHOCOOBI OJTYYSHHS METAJIIOB




4.12

I'enernueckas cBI3b MCKAY KiIaCCaMU HCOPraHUYCCKUX COGI[I/IHCHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4ecKuX peakuuid Mo pa3IuyHbIM MPU3HAKAM: 110 YUCIYy U
COCTaBy Y4YaCTBYIOIIMX B pPEaKLMU BELIECTB, IO TemioBoMy 3¢ddekry, 1o

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUYECKHX JIEMEHTOB

5.2

5.3

5.4

5.5

TennoBoil 3¢ hexT XMMHUYECKON peakIuy, TEPMOXUMUYECKHE YPaBHEHUs. JK30-

U SHJOTEPMHUYECKHE peakluu. TepMOXUMHUECKUE YPAaBHEHMUSI
OKUCIUTEIBHOBOCCTAHOBUTEbHBIE PeaKUUU. OKHCIUTEIN U BOCCTAHOBHUTEIH.
[Ipoueccel  OkHMcineHUSS W BOCCTAHOBJIEHMS.  OJIEKTPOHHBIM  OajlaHC
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHON peakiuu

Teopust AMeKTpOTUTHYECKON nuccoruanui. KaTnoHbl, aHHOHBI. DJIEKTPOIUTHI U
HE3JIeKTPoIuThl. CHIIbHBIE U Ci1a0ble 3JeKTPoauThl. CTeNneHb AUCCouuau
Peakiun MoHHOro oOMeHa. YCIOBHS NMPOTEKAaHUS PEeaKUUid HOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKIIUN

XHUMHS ¥ OKpYXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HM 4YelIOBEKa. besomacHoe
UCTOJIb30BaHUE BEUIECTB M XUMHMUYECKUX peakUuil B jabopaTopuu u OBITY.

HepBaﬂ moMoump MMpru XUMHYCCKUX OKOrax U OTPABJIICHUAX

6.2

XVUMHYECKOE 3arpsi3HEHUE  OKpy’Karollell  cpeabl  (KHCIOTHBIE — JI0XK]H,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPEeJOTBPALICHUS
[Ipenenvnas nonmyctumas koHueHTpauus BemiectB (ITJAK). Ponp xumuum B
pPELICHUH DHKOJOIMYECKHX MpoOsieM. VYcCuieHue MapHUKOBOro »ddekra,

pa3pyiieHrne 030HOBOTO CJIOSI

6.3

6.4

[Ipumenenue cepsl, azora, pocdopa, yriepoaa, KpeMHUS U UX COEAMHEHHUH B
OBITYy, MeIWILIMHE, TMPOMBIIUIEHHOCTH M CeJIbCKOM Xo3siicTBe. [IpumeneHue
METaJUIOB M CIUIaBOB (CTallb, YYTYH, IIOPaJIOMHUHMIA, OpoH3a) B OBITy U
MIPOMBIIIIEHHOCTH UX coeAnHeHul. [oHsTHe 0 KOppo3un METalJIOB, OCHOBHBIE

CIIOCOOBI 3alUTHI KX OT KOPPO3UU

[IpupoaHble UCTOUYHUKM YTIEBOAOPOAOB (Yroib, MNPUPOIHBIA Tra3, HeDTH),

MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKMX BEIIECTBAX KAaK O COCIUHEHHUSIX
yrieposaa (MeTaH, 9TaH, STHJICH, alleTUIICH, 3TaHOJI, TJHUIEPUH, YKCYCHAs KUCIIOTA).
[TonsATHE O OMOJOTMYECKN BaKHBIX BEILIECTBAX: KUPAX, O€IKaX, yrieBoaax — U UX

PO B )KU3HU YCIIOBCKA




PacuéTnrl:

7.1 1o (opMysaM XUMUYECKHX COSIUHEHHUH
7.2 Macchl (MaccoBOM) JOJIM PaCTBOPEHHOIO BEIIECTBA B pPACTBOPE
7.3 10 XMMUYECKUM ypaBHEHUSAM




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

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






