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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs
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
BOCIIUTAHUS U C YUYETOM KOHLEIIIUU MPENoAaBaHusl y4eOHOTro nmpeaMera « 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 npeaMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh U3YUYEHHUS] XUMHUU C Y4ETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakXke TpeOOBaHUM K
pe3yJibTataM 00y4YeHHUs] XUMUU Ha YPOBHE LIeJIed U3y4eHUs PeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaroIierocsi, ero MpeACTaBICHUM O MaTEePUATBLHOM E€IUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DHEPrETHUECKOM,
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 (DOpPMUpOBAHUE MBIIUICHUS M 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 CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYaIOIIUXCS;
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CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAaY4YHBIM 3HaHHSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKM XMMUU Ha ONpeACNEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEIACTABICHUN
Pa3HOrO YpOBHS:

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

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBS3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HAa OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSL K JPYrOMYy, BBITIOJHSAS (QYHKIMM OOBICHEHUS W MPOTHO3ZUPOBAHUS
CBOMCTB, CTPOCHHUSI MU BO3MOKHOCTEH MPAKTUUYECKOTO0 MPUMEHEHHUS U TOJYUYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mpeaMeToB: «OKpyX)alomuid MUpy,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHUM XUMHUHM NPOUCXOAUT (POpPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIBHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMbBI XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYIIHBIX O00OOIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B
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OpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHUS TMpPH H3YyUYCHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

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

— (opmupoBaHHEe HHTEIJIEKTYaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TNPUHATUIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

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

— o0ecredeHue yCIOBUM, CITIOCOOCTBYIONMIUX MPHUOOPETEHUIO O0YyYaIOIIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
pa3IMyYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHATHP W OICHUBATH SBIICHUS
OKpY>KaroIllero MUpa, WCIHOJB3Yys 3HAHUS W OIBIT, MOJyYCHHBIE MPH H3yYEHUH
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
1eaecoo0pa3Horo TOBEICHUS B OBITY W TPYIOBOM JACATEILHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOo(uUis U HampaBIEHHOCTH NajbHEHIIEro
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).
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COJAEPKXAHUE OBYUYEHUA

8 KUIIACC

ITepBoHaya/IbHBIE XUMHYECKHE IOHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemecTs. [loHsaTHe 0 MeTromax NMO3HAHMS B XMMHH. UHCTBIE BEIIECTBA 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. (OTHOCUTENBHAs 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 COCTUHEHU.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHYECKON MOCYJOH, MpaBUiIaMH paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOM) SBJICHU, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, paziioKeHHe TUAPOKCHIA
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  ONUCAaHUWE  PEe3yJbTaTOB  NPOBENEHMS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkHeiue npeacTaBuTe M HEOPraHNYECKUX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BenlecTBo. HaxokaeHue kuciaopoga B Hpupone, (U3MUEecKHue M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcunapl. Ilpumenenue kuciaopona. CrnocoOsl
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MOJIYYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE 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. HomeHkiarypa ocHoBaHuil. PU3NYECKHUE U XUMHYECKHE CBOMCTBA
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.
[TomyyeHue couen.

['eHeTnueckas CBSA3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE ONMPEIECICHUE COACPKaHUSI KUCIOPOJa B BO3AyXE, MOJyUYCHHE,
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, PACMO3HABAHWE W WU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),
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UCCJEIOBAHUE O0pa3sLOB HEOPraHMYECKUX BELIECTB PA3IMYHBIX KJIACCOB,
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
OCHOBAHHUM, BBITECHEHHE OJIHOTO METajla JPYTHM U3 PacTBOpa COJU, PEUICHUE
DKCIEPUMEHTAJIBHBIX 33/ad 10 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBbHO-BOCCTAHOBHTEIbHBIC PEAKIIUHN

[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.

[lepnognueckuii 3axoH. Ilepuoandeckas cuCTeMa XMUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUH CMBICH MOPAAKOBOIO HOMEpPA, HOMEPOB INEpUONA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3otomnsl. Dnektponsl. CTpoeHne
ANEKTPOHHBIX ~ 000J04eK aroMOB NepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHUYECKHX JJEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyMNIaM U Nepruoaam.

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

Xumuueckass cBsi3b. KoBajieHTHas (ToJjisipHass W HEMOJSIpHasl) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okuciieHusi.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTKOCTPUPYIOLINUX — NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakliuy pa3ioKeHHsl, COEUHEHN).

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

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4dHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

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

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KVIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
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 HEOPTaHUYEeCKUX
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
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  pPEAKIIMH. CocraBieHue  ypaBHEHHIt
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OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii C  HKCIOJb30BaHUEM  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 xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHWMHUYECKME CBOWCTBA HAa INpUMEpPE  XJIopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETajulaMH, WIeJ0o4aMu). XJIIOPOBOJOPO/I.
ConsiHasi KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMeHeHue. JleiicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BakHEHIIHMEe XJIOPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mas xapaktepuctuka 31neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYecKkue cBorcTBa. OKCHUABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnass kucioTa, (Qu3nUeckne ¢ 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
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cynbdar-uoH. HaxoxaeHue ceppl u €€ COCOUHEHHM B mpupoge. XUMHUYECKOe
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUA. A30T, PacCIpOCTpPAHEHHE B MPUPO/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 aMMOHUS. A30THasl KHUCJIOTa, €€ MoJydeHHe, (U3MUYECKUE U XHUMHYECKUE
CBOMcTBa (OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYECKOe 3arpsi3HEHUE OKPY KAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3NIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuyenue. Mcnons3oBanne GocdaroB B KaUeCTBE MUHEPATbHBIX YI0OPEHU.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbBIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIHBIE
Moau(pUKalMM, PpPacIpoOCTpaHEHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KUcaoTa U €€ coM, X (PU3NYECKUEe ¥ XMMHUYCCKHE CBONCTBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B ObITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIMHEHMSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, Oelkax, yriieBoiax — U X
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHusi 00
okcunie kpemuust (IV) u kpemuueBor kucinore. CHUIMKAThI, UX UCIOIb30BaHUE B
ObITYy, B IPOMBIIUICHHOCTH. Ba)kHEWIMEe CTPOUTEIbHbIE MaTEpHAIbl: KepaMUKa,
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CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEIHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKrue M XUMHYECKHE CBONCTBA
raJlor€HOB M WX COEIMHEHHH (BO3MOXKHO 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, HW3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha CyJbdar-
MOH U HaOJI0O[eHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBamMM a3oTa, (ochopa W HMX CcOoeOIUHEHUH (BO3MOKXHO HCHOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HochOpHBIX yAO0OpEeHUH, MOITyUYeHuE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKaHMUsl, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4EeHUE Mozeneun
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJIGHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NpPOTHBOTa3a, MOJIy4YeHHe, COOMpaHue, paclio3HABaHUE U U3YUYCHHE
CBOMCTB YIJIEKUCIIOIO rasa, MpoBEJACHUE KAUeCTBEHHBIX PEAKIMM Ha KapOOHAT U
CWIMKAaT-UOHBl M M3yYEHHE IIPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3aza4 1o reme «BakHele HeMeTaliIbl 1 UX COSIUHEHUSY.

MeTaJiibl 1 MX COeIMHEHU S

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAs] ~ 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
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TUJIPOKCUABl HaTpus MW Kanusa. lIpuMeHeHHne WENoYHBIX METAUIOB 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
W Kaublius. Baxueilmue coequHeHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

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

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THIPOKCUIBI M 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
HCIIOJIb30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMM HA MOHBI: MarHus, KIbIHS, aJIOMUHHS, [IUHKA, JKEJe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJA [IUHKA, PEIICHUE YKCIIEPUMEHTAJIbHBIX 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
XAMUYECKUX 0KOTaxX U OTPABJICHUSAX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npoOJieM.

Xumuueckuii Ikcnepumenm:

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

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

OO1ue ecTecTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHWs, aHallu3, CHHTE3, KiIacCupUKalusi, MepUOJUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIENb, SBIEHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
W30TOIBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKUN 3apsi, MPOBOJHMKH,
NOJIyIPOBOJHUKH, JTUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKast
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €AWHULBI U3MEPEHUSl, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOydeHHs XHMUU B €IUHCTBE y4eOHOU H
BOCITUTATEIBHOM JAEATEIBHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMU U JTyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSATHIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALIMHI 00YUYarOIIHUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUHUN H
pacIlIMpeHne OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
M HAyyHOMY HACIEIUI0, TTOHMMAaHUS 3HAYCHUS] XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBBIX JOCTIKCHHSIX W OTKPBITUSX MHPOBOM M OTCYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

MPEACTABICHUS] O COLMAIBHBIX HOpPMax U TpaBUjaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOINM B TIPOIleCC€ OTOW Yy4eOHOM JeATeTbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TIOBEJEHHWE M TIOCTYNMKU CBOUX TOBApHUIIEH C TO3UIMHU
HPABCTBEHHBIX U MPABOBLIX HOPM € YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW peakilvH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH U COCTaBIISIONINE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPHUPOJIbI, B3aUMOCBS3SIX YEJIIOBEKa C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENbHbIE MOTHUBBI, HAMIPABJICHHbIC HA MOJyYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMBIX TIPOIECCOB W SIBIICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOM M YUTATENbCKOM KyJIbTYypbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN
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JUTEPATYpPOH, JOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M HCCIIEIOBATEIbCKON
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, OCO3HAHUE MOCIEJICTBUA 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 U3yUEHHUIO Tpodeccuil u TpyJia pa3InyHOro 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 XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHON Mpo(]ecCHoHaTBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K NPUPOJAEC 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
MpaBuUJI 0€30MMacCHOTO MOBEICHUSI P padOTe C BEIIECTBAMMU, a TAKKE B CUTYAIHSX,
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 TJIOOAJIBLHOTO  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 MeTanpeAMETHBIX pE3yJbTAaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEeAMETOB (HOPMHUPOBATH MPEACTABICHHE O LEIOCTHON
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HAyYHOW KapTHUHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABIIMBATh B3aUMOCBS3b C JPYTMMHU TOHSTHUSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUYECKHUE PaCCyXIeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

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

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJis1 (POPMHUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIUpoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUSA, MOJyJaeMyIO0 U3 Pa3HbIX HCTOYHUKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;
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YMEHUE NPUMEHATh Pa3ju4HbIe METOJbl U 3aMpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIMU W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIBTYpOH aKTUBHOT'O MCIIOJIB30BAHMSI PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

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

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

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

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBHIMOJIHEHUSI XUMUYECKOTO 3KCIEpUMEHTa (1a00paTOpHOro OIbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPoOJEeM Ha OCHOBE yuéra OOLIMX HWHTEPECOB M COTJIAaCOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSTENIBHO OMNPENEATh LEIN JAESITEIIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
MCIIOJIB30BAaTh Y aHAJIM3UPOBATH KOHTEKCTHI, IIPEAJIaracMble B YCIOBUU 33JaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI
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JNEUCTBUM, BHUABI JICITEIBHOCTH IO TOJYy4YEHUIO HOBOTO 3HAHHUS, €ro
WHTEpIIpeTaluy, NPeoOpa3oBaHUIO W TMPUMEHEHUIO B PA3IUYHBIX YUYE€OHBIX U
HOBBIX CUTYaI[UsIX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICT OCHOBHBIX XMMHUYECKHX IMOHSATHUM: aTOM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJIb, MOJISIpHAas Mmacca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMEHa, 3K30- U SHJOTEPMHUUYECKHUE PEAKIINH, TEIIOBOM 3P (HEKT peakiui,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTPAIUs) B PaCTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECCTB U YPAaBHEHUN XMUMUYECKUX PEAKIIHM;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmysiam, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHass M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIca Ilepuomnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrCIIO dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

e KJIACCH(PUIIMPOBATh XUMHYECKUE IJIEMEHTBI, HCOPTAHMYCCKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

e XapaKTEepH30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINA;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3INYHBIX YCIOBHUSX;

e BBIYUCIIITH OTHOCHUTCIBHYIO MOJEKYJSIPHYIO W MOJSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIeMEHTa 10 (dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e TPUMEHATH OCHOBHBIC OTICPAIIMHA MBICTUTEIHPHOU NMEATCITLHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYECHUS CBOWMCTB
BEIIECTB M XHUMHUYECKUX pEaKIil, EeCTECTBEHHO-HAyUHbIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIEAOBaTh  MpaBWJIaM  TOJB30BaHUS ~ XMMHUYECKOW  TOCYIOW U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K konIy oOydeHus B 9 Kjacce npeIMETHBIC pe3yIbTaThl HA 0a30BOM ypOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PAacCKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TOHSATHH: XUMHYECKUN
DJIEMEHT, aTOM, MOJIEKyja, WOH, KaTHOH, aHWOH, TMPOCTOE BEIIECTBO,
CJIO)HO€ BEIIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPUIATENBHOCTh, CTEINEHb
OKHUCJICHUS, XUMUYECKasl PEaKIUsl, XUMUYECKasi CBSA3b, TEIJIOBOU AP (HEeKT
peaknuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJIEKTPOJUTHI, DJICKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIMh HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peaKkUuuu, MPEeAeiabHO JOIyCTHUMAas
xoHuenTpaus [1/IK Bemecrsa;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKUX TMOHITUH H
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUYECKYID CHUMBOJMKY JUIsl COCTaBJeHHS (HopMy
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIUM;

e OINpPEIENSATh BAJCHTHOCTh U CTETICHb OKUCIICHUSI XUMUUYECKUX DJIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH U XapaKTepHU30BaAThH
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XHMHYECKHX
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 MEPUOJIOB U TJIaBHBIX MOATPYII C YYETOM CTPOEHUS HX
aTOMOB;

e KJacCUPUIIMPOBATH XUMHUYECKHUE AJIEMEHTHI, HEOPTAaHMYECKUE BEILECTRA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

e XapakTepu30BaTh (OMHCHIBATH) OOIIME W CHEUUPUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OIMNHUCAHUE
NpuUMepaMl MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

e COCTABJSITh YPaBHEHUS HJIEKTPOJMTUYECKOM JUCCOLMALMM  KHUCIIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO

[OKYMEHT NMOZAMNWCAH 3MEKTPOHHOI MNOANUCHIO

MYHULUUNAJNIbHOE OEI.ll,EOBPASOBATEJ"I‘bHOE YYPEXXAEHUE "OCHOBHAS 01.10.26 13:12 Ceptudukat B2DB53B3A33A3131AE26C23BBDESOEAF
LLIKOJIA N2 104 BOPOLLUUJTIOBCKOIO PAUOHA BOJITOrPAA", /lbimapb EneHa (MSK)
BnaanmMmnpoBHa, AMpeKTop




oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHA;

e TMPOTHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCMMOCTH OT HX CTPOCHMUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIYUCIATH OTHOCUTEJIBHYIO MOJEKYISPHYIO M MOJSPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO JOJII0 XHMHUYECKOTO0 »3JieMeHTa 1o ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e CcOONIOMATH  TpaBWIA  MOJB30BAHMS  XUMHUYECKOM  mOCyIol M
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMH 110 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

e TMPOBOJWUTH  PEAKIMH, TOATBEPXKIAIONINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapbonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

e TPUMEHATH OCHOBHBIE OTEPAIMU MBICTUTEIHHONU NEATEILHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0OOIIEeHHe, CHCTEeMaTH3allii0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KonuyecrBo 1yacos
Ne HaumeHoBaHue pa3jieioB u JaekTpoHHbIE (HU(POBHIE)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM IMPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PecypChl
padoThI padoThI

Pasznen 1. HepBOHa‘laJILHLIe XUMHUYECCKHUEC ITIOHATHUSA

XuMust — BakHasg 00J1acThb

1.1 COTECTROHAMIL H 5 2 hitps://m.eds00.ru/A3RITATEX
HpaKTI/IquKOI/I NCATCIIBHOCTHU

YyeJIoBeKa
B
1.2 CHHICCTRA 1 XIMITHECKHC 15 1 https://m.edsoo.ru/JOM9V8V8D
peakuuu
Hroro mo pazneny 20

Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB

Bosnyx. Kucnopon. [lonsatne

2.1 6 https://m.edsoo.ru/Q5A8K5W8Y
00 okcHuaax
B !

2.2 OAIOPOAL. TIOHATHE O 8 1 https://m.edsoo.ru/C4H8K6TSE
KHACJIOTaX U COJAX
Boma. P !

2.3 ona. Pacsopet. Tonsmie 00 5 1 1 https://m.edsoo.ru/F1X701B0Q

OCHOBAHUAX

OCHOBHBIE KJIACCHI

2.4 . 11 1 1 https://m.edsoo0.ru/L3F4R7GOT
HeOpFaHquCKHX COCANHCHUHN

Hroro no pazneny 30

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

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn
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https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

[Tepuonnueckuii 3aKOH U
[Tepuonuueckas cucrema
3.1 XUMHYECKHX d1eMeHTOB J[. U. 7
MenaeneeBa. CtpoeHue
aToma

XUMHYeCKas CBA3b.
3.2 OKUCIATEILHO- 8 2

BOCCTAaHOBUTCIIBHBIC PEAKIINHN

https://m.edsoo.ru/C911K8POM

https://m.edsoo.ru/W8COT2E7K

Hroro no pazgeny 15

PesepBHOE Bpems 3 https://m.edso00.ru/A3F7K3G1G
OBUIEE KOJIMYECTBO YACOB 68 5 5

I1O [TPOTPAMME
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https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G

9 KUIIACC

KosmuecTBo yacoB
HaumeHoBaHue pa3iesioB  TeM JaeKkTpoHHbIe (HU(POBHIE)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKIuu
[ToBTOpenue u yrinyOieHue i
1.1 P YHIYDICHIE SHAHHH 5 1 https://m.eds00.ru/GOM5W9J3T
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX
1.2 N p 4 https://m.eds00.ru/R3Z29Q6G4G
peakuuii
DNEKTPOIUTUYECKAS AUCCOIUAITHS.
1.3 P AReConHan 8 1 1 https://m.eds00.ru/D5R5VA04A
XHUMHUYECKUE PEAKIIUU B PACTBOPAX
Htoro no pazneny 17
Pa3nes 2. HemeTasnibl M MX cOeIMHEHUS
OO61mas xapakTepucTUKa XUMUYECKUX
2.1 B partep 4 1 https://m.edso0.ru/FOWINIF5V
anemeHToB VIIA-rpynmnsl. ["anorenst
OO6m1ast xapaKTepUCTUKA XUMUUECKHUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.eds00.ru/S7TL7MIL7S
COCIMHEHUS
OO61mas xapakTepucTUKa XUMUYECKUX
2.3 anemeHToB VA-Tpynmsl. A3zot, hpochop u 7 1 https://m.edsoo.ru/A6Y9S6H4U
UX COCITMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
2.4 aneMeHToB |V A-rpynnsl. Yriueposa u 8 1 2 https://m.edso0.ru/Q2W5H2K5Y
KPEMHUH ¥ UX COCTMHCHHUS
Hroro o paznueny 25
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https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

3.1 OO61ue cBoiicTBa METaJIIOB 4 https://m.eds00.ru/C1C6H6T2M
3.2 Baxueiime MeTaibl ¥ UX COSIUHEHUS 16 1 2 https://m.edsoo.ru/I8G6J7R9U
Hroro no pazneny 20
Pa3nes 4. Xumus n okpy:kapmasi cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KM3HU YEJIOBEKA 3 https://m.eds00.ru/Z3S8T1Q8K
Hroro mo pazneny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/N2U7H3F8A
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOT'PAMME
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https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
[Ipenme . Po
1 DEAMET XUMIH. FOJIh XUMUH B 1 https://m.edsoo.ru/J4C2V8M9V
JKW3HU yenoBeka. Tena u BemecTsa
[TonsTre o MeToaax NO3HAHUS B
2 8 1 https://m.eds00.ru/PLOBASCET
XUMHUHN
[IpakTuueckas padora Ne 1
IT 0 0
3 « paB,.HHa pabOTHL B ELOpaTopid 1 https://m.edsoo.ru/O5G3EOD8Y
Y IpUEMBI 00paIICHUS C
1a60pPaTOPHBIM 000PYIOBAHUEM
HucTele BelecTBa U CMECH.
4 HCTRIC BELECTEA 1 EMECH . 1 https://m.edsoo.ru/X1A2E3M8R
CrniocoOsl pa3aeneHus cMecei
[IpakTuueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 https://m.edsoo.ru/R6W6Z8F9X
OYHCTKHU TTOBAPEHHOU COJIN )»
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/J7TR108H1L
XUMHYECKUE DIIEMEHTEI. 3HAKNA
7 (CMMBOJIBI) XUMHYECKUX 1 https://m.edsoo.ru/W3U6Q6D7W
3JIEMEHTOB
8 [IpocTeie u cloKHBIE BENIECTBA https://m.edsoo.ru/H2W7W8P3A
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE https://m.edso0.ru/EOD1L5NIN
3aK0oH MTOCTOSTHCTBA COCTaBa
10 BelecTB. XUMHUYeCcKas (opMyJia. 1 https://m.edsoo.ru/I3Y2G1R4C
BajieHTHOCTE aTOMOB XUMHYECKUX

BnaavmupoBHa, anpekTop
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https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
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9JICMCHTOB

11

12

OtHOocuTENbHAS aTOMHAs Macca.
OTtHocuTeNbHAS. MOJIEKYJISIPHAS 1
Mmacca

MaccoBas J0JIs1 XUMHYCECKOT'O
9JICMCHTA B COCIMHCHHUHU

https://m.edsoo.ru/FON3S0A9I

https://m.edsoo.ru/J6 A9WA4P1J

13

KommmuectBo BemecrBa. Moub.
MousipHast macca

https://m.edsoo.ru/C2J5K415X

14

15

duznyeckre 1 XUMHUYECKHE
SIBICHUS. XUMHYecKast pCaKknuig

HpI/ISHaKI/I " YCJIOBUS NPOTCKAaHUA
XUMHNYCCKHUX peaKI_II/Iﬁ

https://m.edso0.ru/S2R3H7N6C

https://m.edsoo.ru/Z3F4AA8K60

16

3aKOoH COXpaHEHHUs MaCChl
BeIIECTB. XMMUYECKUE YPABHEHUS

https://m.edsoo.ru/P7V8A5Z3D

17

18

19

Brrunciaenus KoimyecTBa, MacChl
BEILIECTBA 10 YPABHEHUAM 1
XUMHYECKUX PEaKIui

Knaccuukanus XuMruaecKkux
peakuuii (CoeAMHEeHNUS, 1
pa3oXKeHus, 3aMellleHns, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-

sHIMKIoneaucT. O0o0IIeHNe U 1
CUCTeMaTH3aIusl 3HAaHUH

https://m.edsoo.ru/W9S8Y 7727

https://m.edsoo.ru/KOP1L4R1W

https://m.edsoo0.ru/C2T2E6W6V

20

Kontponbnas padota Nel o teme
«BemiecTBa 1 XUMHUYECKUE 1 1
peaxIum»

https://m.edsoo.ru/D6E9Q4E9H

21

Bo3ayx — cmechk ra3zos. Cocras

Bo3ayxa. Kucimopom — sieMeHT u

https://m.edsoo.ru/M6A7YOWT7S
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npocroe BeuecTBo. O30H

22

23

24

25

dusznuecKkue U XUMUYECKHE
CBOWCTBA KHCIIOpoaa (peakuuu
okucneHus, ropenue). [lonstue 06
OKcHJax

CriocoOBbI MmoITyueH s KHCIOPoaa B
1a00paTOPUH U MMPOMBIIIIICHHOCTH. 1
[IpumeHeHune kucnopoaa

TennoBoi 3 PeKT XUMUIESCKOM
peaKIyu, TIOHSATHE O
TEPMOXUMHUYECKOM YPaBHEHHH, 1
9K30- U SHJOTEPMUYCCKHUX
peaxusax

TomnuBo (HedTh, yroiab U MeTaH).

3arpsi3HeHue BO3ayXa, CocoObl 1
€ro MpeoTBPaIICHUS

https://m.edso0.ru/O0Q4H1U5T

https://m.edsoo.ru/F8Q2D2X3H

https://m.edsoo.ru/Z6H4G9D8W

https://m.edsoo.ru/Y2Y4M4H1B

26

[IpakTuueckas padora Ne 3 o
teme «llonydyeHnue u cobupanue
KHUCJIOPOAa, U3yYEHHE ero
CBOMCTB»

https://m.edsoo.ru/J2X0T0A0D

27

Bonmopon — anemeHT u nmpocToe
BelecTBO. HaxoxxaeHnue B npupojie

https://m.edsoo.ru/ISD2B5D7A

28

29

dusnyeckue 1 XUMUUECKHE
cBoiicTBa Bojiopoa. [I[pumenenne 1
BOJIOpOa

IlonsiTHE O KMCIIOTaX U COJIIX 1

https://m.edso0.ru/Q0A7R7W60

https://m.edsoo.ru/N711U1E4]

30

Crioco0bI TToTy4eHus1 BOAOPO/Ia B
naboparopuu

https://m.edsoo.ru/F4AW6U5050
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https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q

31

[IpakTuyeckas padora Ne 4 o
teme «Ilomydyenue u cobupanue 1 1
BOJIOPOJ1a, U3YUCHUE €TO CBOWCTB)

https://m.edsoo.ru/A8D2B602Z

32

33

34

35

ModsipHblii 006EM ra30B. 3aKOH
ABoraapo

Beruncnenus o0béMa, Konn4ecTna
BEILIECTBA T'a3a 110 €r0 U3BECTHOMY 1
KOJIMYECTBY BEILECTBA WU 00BEMY

Brruncienus o0bEMOB ra3os MO
YPAaBHEHUIO PEAKIIMU Ha OCHOBE
3aKOHA 00BEMHBIX OTHOIIECHUH
ra3oB

dusnueckre U XUMHUECKHUE
CBOICTBa BOJIbI

https://m.edsoo.ru/W4Y 1W4W8C

https://m.edsoo.ru/LOW2K9Q8I

https://m.edsoo.ru/M7G2D2E3H

https://m.edsoo.ru/F3S5H7H9U

36

37

38

39

CocraB ocuoBanuii. [lousitue 00
AHIAUKATOpax

Bopa xak pacTBOpUTEID.
HacplleHHbIe 1 HEHACHIIIEHHBIE
pactBopsl. MaccoBas 10
BEIIECTBA B paCTBOpPE

ITpakTryeckas pabora Ne 5 o
teMe «IIpurorosiieHne pacTBopoB
C OIpeACIEHHON MacCOBOM J10JIEr
PAacTBOPEHHOTO BEIIECTBA»

KonrtponsHast padora Ne2 o reme
«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/I9M1C5U8J

https://m.edso0.ru/S7Z0N3W2D

https://m.edsoo.ru/LOV7U6I6H

https://m.edsoo.ru/Y3C8C9C8Z

40

Okcupl: cocTaB, KJIacCuUKaIs,
HOMEHKJIaTypa

https://m.edsoo.ru/D1A6N2B9L
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https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
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41

[Tonydyenue n xumMHuuecKue
CBOMCTBA KHCIIOTHBIX, OCHOBHBIX U 1
aM(OTEepHBIX OKCHJIOB

https://m.edsoo.ru/E3USH1IWS8V

42

43

44

OcHoBaHUA: COCTaB,
KJaccuUKaIus, HOMCHKIIATypa
[Tonyuenne u XuMHUYECKHE
CBOMCTBA OCHOBAaHHI1

Kucnorsr: COCTaB, KJ'IaCCI/I(bI/IKaLII/ISI,
HOMCHKIJIaTypa

https://m.edsoo.ru/C9Z0E9N8V

https://m.edsoo.ru/W5V208K1E

https://m.edsoo.ru/F4P2A0C3V

45

46

47

48

HonyquHe U XUMHUYCCKHUC
CBOMCTBA KUCJIOT

Conu (cpenHue): HOMEHKIATYPA,
CIOCOOBI IOJTYYCHHUS, XHMHUUECKUE 1
CBOMCTBA

[IpakTuueckas padorta Ne 6.
Pemienue skcniepuMeHTaNbHBIX
3a1a4 o TeMe «OCHOBHBIE KIIACChI
HEOPraHUYECKUX COCAMHEHUI

I'enermueckas CBA3b MCXKIY

KJIaCCaMU HEOPraHUYECKUX 1
COeTMHEHUN

https://m.edsoo.ru/B5C1L3L6M

https://m.edsoo.ru/J4AB9Q5E1X

https://m.edsoo.ru/E9QX4K8F7W

https://m.edsoo.ru/HOU5D6A0C

49

O000IIIEHNE U CUCTEMATHU3 AL
3HAHUH

https://m.edsoo0.ru/Q6G9N5L4B

50

51

KonrtponsHas padora Ne3 o reme
"OCHOBHBIE KJIaCChI 1 1
HEOPraHWYECKUX COCTMHEHUIN"

HepBBIe IOIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I
XUMHUYECKHUX dJIeMEHTOB. [loHsaTHe

https://m.edsoo.ru/W6J7L5I5P

https://m.edsoo.ru/R4S7M4M9N

[IOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMMCHIO

MYHMLWNAJIbHOE OBLLLEOEPASOBATE/IbHOE YYPEXXAEHME "OCHOBHAS
LLIKOJIA N2 104 BOPOLLUMJTIOBCKOIo PAMOHA BOJITOrPAZA", JbiMapb Enena
BnaavmupoBHa, anpekTop

01.10.26 13:12
(MSK)

CepTudmkat B2DB53B3A33A3131AE26C23BBDESIEAF



https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N

O Irpymniax CXOJHbIX 3JICMCHTOB

52

53

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
XHMHUYECKUX djieMeHToR /1. U.
MeHnpeneeBa

[lepuopl, Tpymnbl, MOATPYIIILI 1

https://m.edsoo.ru/A1B9F0V6C

https://m.edsoo.ru/W301I6R2U

54

Crpoenue atomoB. Coctas
aTOMHBIX sifiep. M30Torbl

https://m.eds00.ru/C9Q907Z3C

55

CtpoeHue 3J1eKTPOHHBIX 000JI0UeK
aTOMOB 3JIEMEHTOB
[Tepuoanueckoit cucremst /. U.
Menpeneena

https://m.edsoo.ru/O0F6Y5C8B

56

57

58

59

XapakTepuCTUKa XUMUYECKOIO
3JIEMEHTA 110 €r0 MOJI0KEHUIO B
[Iepunonnueckoii cucreme /. U.
Menneneena

3nauenue [lepuoauyeckoro 3akoHa
JUISL pa3BUTHS HAYKHU U TPAKTHKU.
. . MenneneeB — y4E€HBIN,
MeJIaror ¥ rpaxkJIaHuH

PesepBHelIit ypok. O6o01IeHNe 1
cucTeMaTHu3anus 3HaHui /
Bcepoccuiickas npoBepodHas
paborta

KonrtponsHas padora Ne4 o reme
«CTpoenue aroma. XuMudeckas
cBs3b» / Beepoccuiickas
poBepoyHas paboTa

https://m.edsoo.ru/A9C319Z5W

https://m.edsoo.ru/K3S31400V

https://m.edsoo.ru/BOV1I4W6A

https://m.edsoo.ru/L2L4K0050
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60 DIEKTPOOTPUIATELHOCT, ATOMOR 1 https://m.edso0.ru/S6R802X9B
XUMHAYECKUX IIEMEHTOB

61 HMonnas xumuyeckas CBA3b 1 https://m.eds00.ru/R201T6L4S

62 Kopanenrnas nosspuas 1 https://m.edsoo.ru/G9N4H4J6F
XUMHUYECKAs CBA3b
K

63 OBAICHTHAL HEHOAPHAA 1 https://m.edso0.ru/R5Q417S5K
XAMHAYECKAS CBA3b

64 CreneHb OKUCIICHUSA 1 https://m.edso0.ru/S8U900D4B
0 -

65 KHCTTENRHO 1 https://m.edsoo.ru/KOW2Q5Y1C
BOCCTaHOBUTEJIbHBIC PEAKIIMH

66 OKUCIUTENN U BOCCTAHOBUTENHU 1 https://m.edsoo.ru/M3D0OP4C9Y
PesepBHrlil ypok. O6o01eHue u

67 CHCTCMATHIANI SHAHIH HO TEME 1 https://m.edso0.ru/S2R4S8M7N
«CTtpoenne atoMa. XUMHYECKas
CBA3b»
P i .

68 CSCPBHBI YPOX 0606?6}1“6 1 1 https://m.edso0.ru/S1IR1B1L6Q
CUCTEMATH3AalNs 3HAHUN

OBUIEE KOJIMYECTBO YACOB I10 68 5 4
TTPOTPAMME
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9 KUIIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

Ilepronnueckuil 3aK0H.
IIepnonnueckas cucrema
XHMHUYECKUX djieMeHToB /1. U.
Meneneena

https://m.edsoo.ru/W4Y5P2F9X

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMUYECKUX JJIEMEHTOB
IIEPBBIX TPEX MEPUOIOB
Knaccugukanus 1 HOMEHKIATypa
HEOPraHUYECKHUX BEILLECTB

Buapl XuMHUECKOW CBA3U U TUIIBI
KPUCTAJUIMYECKUX PELIETOK

https://m.edsoo.ru/V8K9C1C4R

https://m.eds00.ru/Q9Y1Y7Z00

https://m.edsoo.ru/R9T4R3J2H

KonTponbnas padora Nel no teme
«IToBTOpenue u yrnybnenue
3HAHUI OCHOBHBIX Pa3/eiiOB
Kypca 8 Kiacca»

https://m.edsoo.ru/R3U4P4C6M

Knaccugukanus Xummuaeckux
peakui o pa3InyHbIM
MpU3HaKaM

[ToHsITHE O CKOPOCTH XUMUUYECKOMN
peakuuu. [IoHsITHE O TOMOTE€HHBIX
Y T€TEPOTEHHBIX PEaKLUAX

IlonsTHE O XUMUYECKOM
paBHOBecHH. PaKTOPHI,

https://m.edsoo.ru/H6L106U80O

https://m.edsoo.ru/Y8B8U8O4I

https://m.eds00.ru/S5K8G2A3K
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https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K

BJIMAIOIIHUE HA CKOPOCTh
XHUMHYSCKOHN p€aKknu U
ITOJIOKCHHUEC XUMHUYCCKOI'O
PaBHOBECHUA

OKHUCIIUTETBHO-

BOCCTAHOBUTCIIbHBIC PCAKIINN

https://m.edsoo.ru/G9K901B1A

10

11

Teopust 3IEKTPOTUTUUECKOMN

nuccounanuu. CUiIbHbIE U c1a0bIe 1

3JIEKTPOIUTHI

Honnble ypaBHEHUS peakiuii

https://m.edsoo.ru/BOO3F108F

https://m.edsoo.ru/HIN3L8Y7G

12

XUMHUYECKUE CBOUCTBA KUCJIOT U

OCHOBAHHUI B CBETE
npeACTaBICHUN 00
3JIEKTPOJIUTUYECKOM
JIMCCOLAIIAN

https://m.edsoo.ru/T3G0X4B9I

13

XHUMHUUYECKHUE CBOMCTBA COJIEH B

CBeTe MpecTaBIeHUl 00
JIEKTPOIUTUYECKOI
JMCCOLMAITUU

https://m.edsoo.ru/S1P2W30Q2V

14

15

[TonsiTe o ruaponuse conen

O0001IeHrE U cCUCTEMAaTU3 AU

3HaHUH

https://m.eds00.ru/X90Q4S7R5D

https://m.edsoo.ru/B3H9Q0WON

16

[IpakTnueckas padora Ne 1.

«Pemienue SKCIICPUMCHTAJILHBIX 1

3a1a9»

https://m.edsoo0.ru/Y2C9M4K4K

17

KonTponbhas padora Ne2 o teme

«INEKTPOIUTHYECKAS
nucconuanusg. XuMu4ecKue

https://m.edsoo.ru/A3E5Y1K4F
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peakuuu B pacTBOPAX»

18

19

20

OO6m1ast xapakTepucTHKa
rajJJoreHoB. XMMHYECKHUE

CBOICTBA Ha MPUMEPE XJI0pa

Xnopooaopoa. ComnsiHast

KHCJI0Ta, XUMHUYCCKHE CBOMCTBA, 1

IIOJIYUCHHUEC, IPUMCHCHHUE

[IpakTuueckas paborta Ne 2 o

TEMC «HOJ’Iy‘IeHI/Ie COJITHOH

KHCJIOTBI, U3Y4YCHUC e€ CBOMCTBY»

https://m.edsoo.ru/L9Q3U2Z0U

https://m.eds00.ru/\VVOY2L8Y0S

https://m.edsoo.ru/\V405C7J3Y

21

Brruncienus no ypaBHeHHUIM

XUMHYECKUX PEAKIUH, ECIIU OJUH 1

H3 pCarcHToOB [1aH B H30BITKE

https://m.edsoo.ru/R8ROJIL5A

22

23

24

OOm1ast xapaKTepUCTHKA
aneMeHToB VIA-rpynmsl

AnnorponHsle MOAU(UKALIUU
cepbl. Haxoxnenue cepsl u €€

COEIMHEHUI B IPUPOJIE.

XHWMHYECKHUE CBOMCTBA CEPBI

CepoBomopo1, CTpOEHHUE,
(bu3znyecKrue 1 XUMUYECKHe
CBOMCTBA

https://m.edsoo.ru/USK5E8DOV

https://m.edso0.ru/P8X9L2R2Y

https://m.edsoo.ru/D1K1F5U6P

25

Oxcupl cepbl. CepHasi KHCIIOTA,

(I)I/ISI/I‘-ICCKI/IC U XUMHUYCCKHE
CBOﬁCTBa, IMPUMCHCHUC

https://m.edsoo.ru/K2C0D1Y5W

26

XHUMUYECKUE PEAKIINH, JIeKAIINE

B OCHOBC MMPOMBIIIJIICHHOT'O
croco0a Mmoyry4eHus: CepHOn

https://m.edsoo.ru/\V6V8J2S52H
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https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
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KHCJIOTBI. XMMHUYECKOE
3arpsi3HEHUE OKPY KalOIIEeH CpeJibl
COCAMHEHUSIMU CEPbI

27

28

29

30

Breruucnenue MaccoBoit 0y
BBIXO0/Ia TPOJIYKTA PEaKIIUU
OO6m1ast xapakTepucTHKa
anemMeHToB VA-Tpynmsl. A30T,
pacmpocTpaHeHue B IPUPO/IE,
(bu3HUYeCcCKre U XUMUYICCKUE
CBOMCTBa

AMMHaK, ero pU3ndYecKue u
XUMHYECKHUE CBOICTBA,
MOJTyYeHUE U TPUMEHEHUE
[IpakTrueckas padora Ne 3 o

TEMC «HOJ’Iy‘IeHI/Ie aMMMakKa,
HU3YYCHUC CTO CBOICTB)

https://m.edsoo.ru/TSH5M5C6Q

https://m.edsoo.ru/J9X6K5E5P

https://m.edsoo.ru/A2J3E515U

https://m.edsoo.ru/H8A8A5G8V

31

A30THas KucioTa, e€ pusnueckue
U XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/A4S5F4UO0M

32

Hcnons3oBaHne HUTPATOB U
COJIE aMMOHUS B Ka4eCTBE
MUHEPATBHBIX YI00pEHUIH.
XHUMUYECKOE 3arpsi3HEHUE
OKpY KaroIlen CpeJibl
COEIMHEHUSIMH a30Ta

https://m.edsoo0.ru/G7Y4Q1J6P

33

®docdop. Oxcun pochopa (V) u
dbocdopnas kucnorta, puznyeckue
1 XUMHYECKHE CBOMCTBA,
MOJTy4YeHUe

https://m.edso0.ru/Q5B0G1N3R
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https://m.edsoo.ru/Q5B0G1N3R

34

Hcnonb3oBanue gocdaToB B
KauecTBE MUHEPATbHBIX
ynoOpeHuii. 3arps3HeHHe
MIPUPOIHOM cpenbl hochaTamMu

https://m.edsoo.ru/M4G5H1P30

35

Yraepon, paclipocTpaHEHHE B
npupoje, Gu3nIecKue u
XUMHYECKHE CBONCTBA

https://m.edsoo.ru/A9C8F1AA4I

36

Oxcunpl yriaepoaa, ux
(bu3HUYeCcCKre U XUMUYICCKUE
CBOMCTBA. DKOJIOTUYECKUE
MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM
yriepona (1V)

https://m.edsoo.ru/P6U7M4K9T

37

38

39

VYrospHasa KUCIIOTa U €€ COJIU

[IpakTuueckas paborta Ne 4 o
teme "lloydeHue yriekucioro
ra3a. KauecTBeHHas peakius Ha
KkapOoHaT-uoH"

HepBOHaanBHBIe MIOHSATHS 00
OpraHNYCCKUX BCHICCTBAX KAK O
COCAUHCHUAX YTIICpOda

https://m.eds00.ru/T501S0F1T

https://m.edsoo.ru/P6WIW6A4C

https://m.edsoo.ru/G506H6X1E

40

41

42

Kpemuuii u ero coeguHeHus

ITpakTruueckas padora Ne 5.
Pemenne skcriepuMeEHTAIBHBIX
3a1a4 no teme «Baxneimne
HEMETAJIJIbl U UX COCTUHEHUS

KonrtponsHas padora Ne3 o reme

«BaxHeln1me HeMeTalJIbl U UX
COEIUHEHUS)

https://m.edsoo0.ru/S2F3Z4G3N

https://m.edsoo.ru/Y8B8R2E1J

https://m.edsoo.ru/K1E4W5F5D
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https://m.edsoo.ru/M4G5H1P3O
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https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
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https://m.edsoo.ru/K1E4W5F5D

OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uIoB. MeTaindeckast CBs3b

43 https://m.eds00.ru/Q5M8X3Z6L
1 METaJUIHYeCKast
KPUCTAJUTMYECKas PelIéTKa.
dusnyecKre CBOMCTBA METAJIIOB
XUMHYECKHE CBONCTBA METAJIJIOB.
44 DIEeKTPOXUMHUYCCKUN P https://m.eds00.ru/M7GOF6W6K
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
MetajuioB. CrutaBel. BeraucieHus
45 10 YPaBHEHHSIM XUMUYECKUX https://m.eds00.ru/F9S7U4G5C
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 [ToHsiTHE O KOPPO3UK METAILIIOB https://m.edso00.ru/U4T6B8L6C
47 [IlenouHbIEe METAIITBI https://m.edsoo.ru/ESNOF6H7A
48 OKCHJb! H THAPOKCHIB! HATPHS H https://m.edsoo.ru/Q5F4A8Z0U
KaJus
49 HlenoqliloseMeanume METaJLIRL = https://m.edsoo.ru/R9G4H2L5S
KaJIBIIUH ¥ MarHui
50 Baxkneimue coeIMHEHNS KalbIMs https://m.eds00.ru/BSB6SOF6R
51 O6O6HjeHHe 1 cucTeMatisani https://m.edsoo0.ru/Z8S2E1Y6W
3HAHHUI
52 HKeetroeTs Boze! 1 criocobs 8 https://m.edsoo.ru/U4F1V1P9K
yCTpaHEHUs
[IpakTuueckas pabota Ne 6 o
53 TeMe "JKECTKOCTD BOJBI U METOIEI https://m.edsoo.ru/T6E9U213W

e€ ycTtpaneHus"
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https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W

54

ATroMuHUNA

https://m.edsoo.ru/0O2U1T4S00

55

56

AMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCH]IA

Kemeso

https://m.edso0.ru/T7Z619U3S

https://m.edsoo.ru/I2ROK4COE

S7

58

59

OKCI/II[BI, TUAPOKCUABI U COJIN
xenesa (1) u xenesa (111)

O0001IeHrEe U cUCTEMaTU3 AU
3HAHUHU

[IpaxTuueckas padora Ne 7.
Pemenne skcrepuMeHTaIbHBIX
3amay o teme «Baxneiimme
METaJJIbl U UX COSTUHEHUS»

https://m.edsoo.ru/U2B913V0Q

https://m.edsoo.ru/MWV6NOH8L 7 X

https://m.edsoo.ru/J1IM4T7L4X

60

61

Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUHN, €CIIH OJUH
W3 pEareHTOB JIaH B M30BITKE WIIH
COJIEPKUT NMpUMecH. Beruncnenus
MacCOBOM J0JIM BBIXOJa IPOIYKTa
peakuumn

O000I1IIEHNE U CUCTEMATHU3AIIIS
3HaHUH

https://m.edsoo.ru/F2G001Y0K

https://m.edsoo.ru/\W9FSE9L5N

62

KonTponbnas padota Ne4 no teme
«BaxxHenme MeTaJlIbl U UX
COETUHEHUS

https://m.edsoo.ru/FIEQOK9H7N

63

64

BemecTsa u maTepuaisl B
MOBCEIHEBHOM KM3HH YeJIOBEeKa
XUMHUYECKOE 3arpsA3HEHUE
OKpYKarolleu cpebl

1

https://m.edso0.ru/T4P9U7D4B

https://m.eds00.ru/COU700M3X

65

Ponp xumuu B perreHnn

1

https://m.eds00.ru/K9X9A8TOM
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https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/F2G0O1Y0K
https://m.edsoo.ru/W9F8E9L5N
https://m.edsoo.ru/F1E0K9H7N
https://m.edsoo.ru/T4P9U7D4B
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https://m.edsoo.ru/K9X9A8T0M

HKOJIOTHYECKUX MPOOIIeM
P i . 06006
66 C3EPBHBIH YPOIK. LJDODILCHHE H 1 hitps://m.eds00.ru/T5K5V6J3C
cucreMarunl3anus 3HaHNuU
67 PesepsHiii ypox. 0606?6}1“6 " 1 https://m.edsoo.ru/Y2B8C4H2E
CHCTEMATHU3ALINS 3HAHUI
P 7 .
68 C3CPBHbIN YPOK 0606? cHue 1 1 https://m.edsoo0.ru/B3P1R2T3V
cucreMarul3anus 3HaHUuU
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

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

1 ITo Teme: «IlepBoHaYanbHBIE XUMHYECKUE TOHITUS»

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHSTHUH: arowm,
MOJIEKYyJIa, XUMMYECKHI 3JEMEHT, IpPOCTOE BELIECTBO, CIOXKHOE
BEUIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJEHTHOCTbD,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJISIpHas Macca, KOJINYECTBO
11 BElIECTBa, MOJb, MOJSIpHas Macca, MaccoBas J0Ji1 XUMHUYECKOTO
' 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 (HpOI_[eHTHaSI KOHLICHTpaI_II/IH) B paCTBOpC

12 HINTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHU H

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

13 HCIIOJIb30BATh XUMHNYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUA (I)OpMyJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

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

ABoraapo

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

COCOAUMHECHUAX

16 KJaccu(UIUpPOBaTh XMUMHUYECKHE pEakuuu (M0 YUCIy M COCTaBy
YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, MO TEIIIOBOMY (D deKTy)

17 BBIUUCIISTh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl
BELIECTB

[IOKYMEHT MOAMMUCAH 3/TEKTPOHHOW MOAMMUCHIO
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18 BBIUUCIISITh MAacCOBYIO JIOJII0 XHMHUYECKOTO 3JeMeHTa 1o (opmyie
COEIMHEHUS,

1.9 BBIYHUCIIATH MaCCOBYIO JOJIIO BEHIECTBA B paCTBOPE

INPUMEHATh €CTECTBEHHOHAYUYHBIC METO/bI ITO3HAHUS — HAOIIIOJCHUE,
1.10 U3MEpPEHUE,  MOJEIMPOBAHMUE,  OKCIEPUMEHT  (peajbHBIi U

MBICJICHHBIN )
2 [To Teme: «BaxkHeiime npeacTaBUTEIN HEOPTaHUIECKUX BEIICCTB)

21 pacCKpeiBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX TTOHSATHH: OKCHuI,
KHCJ10Ta, OCHOBaHUEC, COJIb

59 OIIPEIETATh MPUHAUIC)KHOCTh BEUIECTB K ONPEACIEHHOMY KJaccy
COCIMHEHUH 1Mo Gopmynam

2.3 KJIaccu(UIMpPOBaTh HEOPraHMUECKUE BELIECTBA

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA
2.4 BEILECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKAAs OINMCAHUE MPUMEPAMHU

MOJIEKYJIIPHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI

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

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
71abopaTOpHBEIM O0OpYAOBaHMEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH TIO BBINOJTHEHHUIO
1a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYEHHIO U COOMPAHMIO
2.6 ra3000pa3HBIX BEmIeCTB (BOJOPOAA M KHCIIOPOJAA), MPUTOTOBICHHIO
pacTBOPOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, IUNIAHUPOBATH U MPOBOAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C TMOMOIIBIO

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

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

Xumuaeckas cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTENLHBIC pcakumn»

PaCKpbIBATb CMBICJI OCHOBHBIX XHUMHWYCCKHUX TMOHSTHH: AApO aroma,

3.1 ANIEKTPOHHBIA CIIOM aTroma, aToOMHas OpOWTanb, paguyc aToma,

XUMHUYCCKasd CBA3b, IOJIApHAass W HCIOJApHAsd KOBAJICHTHAA CBA3b,
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ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AHHWOH,

CTETIeHb OKHUCIICHUS
3.2 KJIacCU(PUITUPOBATh XUMUYECKHE SJIEMEHTHI

OMKCHIBATh U XapaKTepu3oBaTh TaOnuuHyro ¢opmy llepuonnueckoit
33 CHUCTEMbl XMMHYECKUX OJJIEMEHTOB: pa3IM4aTh MOHSTHUS «TJaBHas

noarpynmna (Arpymma)» u «mobounas moarpynmna (brpymma)y,

«Manble» U «OOJIBIINE) MEpUOAbI

packpsiBaTh cMmbica [lepuoauueckoro 3akona .M. Menneneesa:
"y JEMOHCTPUPOBATh MOHUMAHHUE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB

XUMHUYCCKUX DJJIEMEHTOB OT HWX IIOJOXCHHUSA B HepnoxmquKoﬁ

CHCTCMC

COOTHOCUTHb  0003HAu€HHUs, KOTOpble HUMEKTCI B  Tabnuue
«Ileppoguueckass  cucremMa  XuUMHYeckux  dnemeHtoB  J[.U.
3.5 MenneneeBa» € YHUCIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMUMUYECKUX 3JEMEHTOB (COCTaB M 3apsa  s1pa, oOluee Yucio

AIIEKTPOHOB U PaCIpeeIeHIE UX TI0 AIEKTPOHHBIM CIIOSIM)

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

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

HCOPTaHNUYCCKUX COCIUHCHUAX

9 KVIACC

Kon

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NpoBepPseMoro

o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'O 00111er0 00pa30oBaHUs
pe3yJbTarta

1 ITo Teme: «BemiecTBO 1 XUMUYECKas peaKIIUsDy

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX TIOHSATUH: pacTBOp,
SJICKTPOJINUTEI, HEIJICKTPOJIUTHI, JJICKTPOJIHUTHYECKAad AuUCCOLMalMs,
pEeaKuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOEe pPaBHOBECHE,
11 obpaTuMble " HEOOpaTUMbIe peakiuu,
. OKHCIUTCIBbHOBOCCTAHOBUTCIBHBIC pCaKkiuu, OKHUCJIHUTCIIb,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,

aM(pOTepHOCTh,  XUMHUYECKass  CBs3b  (KOBAJICHTHAs, HOHHa,

MeTaJlJIM4ecKasi), KpUCTaJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh
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XUMHUYECKON peakiuu

12 HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA U
IMPUMCEHATH OTU IMOHATHSA ITPU OIIMCAHUH BCUICCTB U UX HpeBpaH_[CHI/Iﬁ

COCTaBJIATh YPABHEHUS HIIEKTPOJIUTUYECKON TUCCOLMALUU KHUCIIOT,
13 LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIUEHHBIC YPAaBHEHUs DPEaKLHUH

HOHHOTro oOMeHa

14 pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEaKIui
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»

XapaKTepu30BaTh (OMHCHIBATH) OOIIUE U CIICHU(PHUIESCKUE XUMUIECKHE

21 CBOMCTBa IMPOCTBIX H CJIOKHBIX BCHICCTB, ITOATBCPIKIAA OIIMCAHHC

IIpUMEpaMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

29 COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MOATBCPIKKAAOIMINX CYHICCTBOBAHUC

TCHETHUYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

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

YCIIOBHSX

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

ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

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

MNPUCYTCTBYIOIIMUEC B BOOAHBIX paCTBOPAX HCOPTaHNYCCKHUX BCIICCTB

3 ITo Teme: «XuUMUS U OKpYIKaAOLIAs Cpeay

31 pacKpbIBaTh CMBICI OCHOBHBIX XHMHMuYeckMx moHsatuil: [IJIK
BELIECTBA; KOPPO3HsI METAIOB

3.2 IIPUMCHATE OCHOBHEBIC OII€panuu MBICITUTEIBHOMN JCATCIIBHOCTH —
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aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIICHNE, CHCTEeMAaTU3aIUIO,
BBISIBIICHHE IPUYMHHO-CIICACTBEHHBIX CBA3€d — JUIS  H3yYeHHUS
CBOﬁCTB BCHICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTCCTBeHHOHayLIHLIC
METO/BI IO3HAHHSA — HAOIIOJACHHWE, W3MEPEHHE, MOJEIHpPOBaHNUE,

9KCIIEPUMEHT (peajbHbI U MBICICHHBIN)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 [lepBoHavanbHbIE XUMUYECKHE TOHSATHS
[Tpenver xumuu. Ponab XuMuu B KM3HHM 4YejoBeka. XUMHsS B CHUCTEME HayK.
11 Tena u BemiecTBa. PU3HUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE

BCIIICCTB

1 [TonsiTrie 0 MeToax mo3HaHus B xuMmuu. Yncteie BemectBa U cMmecu. CriocoOsl
pas3aeneHus cmecen

13 ATOoMBI H MOJICKYJIBI. Xumudeckue diaeMEHTBL. CHMBOJIBI XHMHUYECKHX
JJICMCHTOB. HpOCTbIe K CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’ICKYJ'IFIpHOC YUCHUC

XuMuueckas Q)opMyna. BaneHTHOCTE aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
14 INOCTOAHCTBA cocCTaBa BCIICCTB. OTHOCHTEILHAS aTOMHas macca.
OtHocuTeabHAS MOJICKYJISIpHAd Macca. MaccoBas 701 XUMHYECKOT0 3JIeMEeHTa

B COCTUHEHUH

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

XUMHYECKHX COCIMHEHUM

dusnueckue U XUMHUYECKUE SABJICHHS. XUMUYECKas peakius U €€ NPU3HAKU.
1.6 3aKOH COXpaHEHHUs MacChl BellecTB. XumMuueckue ypaBHenus. Kiaccugpukanus

XUMHUYCCKUX peaKL[Hf/'I (COCIII/IHCHI/IH, Pa3JI0KCHUA, 3aMCILICHN A, O6MCHa)

XHUMHUYECKUHN SKCIEPUMEHT: 3HAKOMCTBO C XUMHUECKOU MOCYAO0U, C MpaBUIIaMu
paboTel B JabopaTopun W mpuéMamMu OOpamieHus C  J1abOpaTOPHBIM
0o0Opy/I0OBaHHEM, H3y4YE€HHE W OINUCaHHe (U3UUYECKUX CBOMCTB 00pa3loB
HEOpPraHMYEeCKUX BEIIEeCTB, HaOmoneHue ¢Gu3nyeckux (MJIaBJIeHHE BOCKa,
TasiHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIIKE, KHUIEHHe W KOHACHCAIUs BOMAbBI) U
1.7 XUMHYECKHX  (TOpeHHe CBEuYd, MpOKaJMBaHWE MEIHOW  IMPOBOJIOKH,
B3aMMOJICHICTBHE Mella C KHUCJIOTOW) SIBJICHWH, HAONIONEHHWE W OIHCAHHE
NPU3HAKOB TMPOTEKAHHUA XUMHUYECKHUX peakuuid (pas3joxkeHue caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTHI C XJOpUIOM Oapusi, pa3jioKeHue
ruapokcuaa meau(ll) mpu HarpeBaHuM, B3aMMOJCHUCTBHE Kelie3a ¢ PaCTBOPOM

comu meau(ll), n3ydenue cnocoOoB pazaeneHus: cMeceil (C MOMOIbI0 MarHUTa,
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bunbTpOBaHME, BHIMMAPUBAHUE, TUCTHILISAIMS, XpomaTtorpadus), MpoBEICHUE
OUYMCTKHU MOBAPEHHOM coyin, HAOIIOIEHUE U OMMCAHKUE PE3YJILTATOB MPOBEICHUS
OIIBITA, MIUIOCTPUPYIOLLErO0 3aKOH COXPAHEHMS MAacChl, CO3JaHHUE MOJEIeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
2 Baxnelinue npecTaBUTeNIM HEOPraHMYECKUX BEIIECTB

Bo3ayx — cmech razos. CocraB Bo3myxa. Kucimopom — 31IeMEHT M MPOCTOE
BemecTBo. HaxokaeHwe Kuciaopoja B Hpupoje, (GU3NYecKHe M XUMHYSCKUE
2.1 cBorictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kucimopoga. CrocoOb!
MOJTyYeHUsT KHUCIOpoJa B J1a00paTopuyd W TPOMBINUICHHOCTH. KpyroBopot

Kkuciopoja B mpupojie. O30H — aioTporHas MoaupuKaius KUCIopoia

TernoBoit 3P PeKT XUMUUECKOH peaKIuK, TEPMOXUMUYCCKUAE YPABHEHHS, IK30-
2.2 Y SHIOTEPMUUYECKHE PeaKuu. TOTUIMBO: YroJib U METaH. 3arpsi3HEHUE BO3yXa,

yCHJICHHE TAapHUKOBOTO 3(dekra, pa3pylieHre 030HOBOTO CII0s

Bonmopon — snemeHT M mpocToe BemecTBO. HaxokneHne Bomopopa B MPUPOIE,
2.3 ¢u3ndyecKre W XHMHYECKHE CBOWCTBA, NPUMEHCHHE, CIIOCOOBI IOTyYCHHUS.

Kucnors! 1 conmmn

2.4 MounspHblii 00bEM Ta30B. Pacy€Tbl M0 XMUMUYECKUM ypaBHEHUSAM

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpEL

HacplleHHbIe 1 HEHACBILIECHHBIE PAaCTBOPBI. PacTBOPUMOCTE BEIECTB B BOJE.
25 MaccoBasg J0Ji1 BeIIECTBA B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBI.
' OcHoBanus. Ponp pacTBOpoB B NpUpOJE U B KU3HM 4YenoBeka. Kpyrosopor

BO/ABI B TIpuUpoJe. 3arps3HEHHe NpUPOAHbIX BoA. OxpaHa M OYMCTKa

MIPUPOIHBIX BOJ

Knaccudukanus Heopranmdeckux coenuHeHuid. Oxcuabl. Knaccugukarus
25 OKCHJIOB: cojeoOpa3yomue (OCHOBHbBIE, KHUCIOTHbIE, amQoTepHble) U
' HeconeoOpasyrone. Homenknarypa okcunoB. Pusnyeckue M XUMHUECKUE

CBOIiCTBa OKCHAOB. [losryueHne okcuaoB

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

ocHoBaHM. [TonyueHne ocHOBaHUI

Kucnorel. Knaccudukanus kucnor. Homenknarypa kucinor. dusmnueckue u
2.8 XUMHYECKHE CBoMcTBa KuCIOT. Pgan axktuBHOocTH MeTayioB H.H. Bekerosa.

[Tonyuenue kucior

29 Comu. Homenknartypa cosneil. @usznueckre M XUMHUYECKHE CBOWCTBA COJIEH.
[Tonydenue coneit
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2.10 I'eneTuyeckas cBsI3b MEXKy KlaccaMd HEOPTraHUYECKUX COCTMHEHUM

XVUMUYECKUH  3KCHEPUMEHT: KadeCTBEHHOE OIPEAEICHUE  COACpHKaHUS
KHCJIOpO/a B BO3JyXe, IMOJy4YeHHEe, cOOMpaHME, paclio3HaBaHUE U H3YydEHUE
CBOWCTB KHCJIOPO/a, HAOII0AeHNE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJOM 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) (Bo3MOXHO HUCTIOIB30BaHUE BUICOMATEPUATIOB),
HaOmrofieHne oO0pa3lloB  BEIECTB KOJMYECTBOM 1 MOjb, HCCIIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHS BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
»11 IPUTOTOBJICHHE PACTBOPOB C OINpeNeIEHHON MacCOBOM J10JI€ll pacTBOPEHHOIO
' BEIIECTBA, B3aMMOJIEUCTBHE BOJbl C MeTaJyIaMU (HATPUEM M KaJbLUEM)
(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 ILIEJo4Yed, H3YyUYeHHE
B3auMoieiictBua okcuga menu(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3allii, IT0JTy4YEHNE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHNE OJHOIO0 MeTaula JpYyTMM M3 pacTBopa COJIM, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/ad 1o TeMe «BakHelmme kiiacchl HEOPraHUYECKUX

COEIMHEHUI

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

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBble MOMBITKM KJIACCHU(PUKALMKM XUMHUYECKUX dieMeHTOB. Ilonatue o
31 IpyNIax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJlIbI,
raJIoreHbl, MHEPTHbIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aMm@oTepHbIe

OKCHUIBI U TUAPOKCHUIBI

Ilepuonnueckuii 3akoH. [lepuonnueckas cucreMa XMUMUYECKUX 3y1eMeHTOB J[. 1.
Menneneesa. Kopotkonepuoanas u JUIMHHOTIEPHOIHAS (bopMbI
3.2 [lepuoanueckoit cucrembl xumuueckux osnemeHToB J[.M. Menneneesa.
Ilepuoaer u rpynnbl. PU3UYECKUH CMBICT TOPSAKOBOTO HOMEpA, HOMEPOB

nepruoaa v rpyuribl 3JICMCHTA

33 Crpoenne atomMoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnexrtponsl. CtpoeHue
JIEKTPOHHBIX 000J04YeK aroMoB IMepBbIX 20 XUMHMYECKMX 3JIEMEHTOB
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[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.
34 3nauenue I[lepuonuueckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHsA Hayku U npaktuku. .M. MenneneeB — y4€HbIA U

I'pa)XKaaHHUH

. Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIpHAs)  CBA3b.

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

36 Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKkuu. HpOII@CCI)I

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

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

BOCCTaAaHOBUTCIBbHBIX peaKI_[I/Iﬁ (ropeHHe, pC€aKluuu pa3jIoKCHUA, COC,I[I/IHSHI/ISI)

9 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1 BemectBo 1 xumunyeckas peakuus. [loBropenue

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMu4ecKux snemeHToB JI.1.
MenpeneeBa. CTpoeHue aTroMoB. 3aKOHOMEPHOCTM B H3MEHEHHUH CBOICTB
11 XUMUYECKHX DJJEMEHTOB IIEPBBIX TPEX MEPHUOIOB, Kalus, Kalblusi H HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM dJeMeHTOB B llepuoamnueckon

CUCTEME U CTPOCHUEM HNX AaTOMOB

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

TCHCTUYCCKAA CBA3b HCOPraHNYCCKUX BCIICCTB

Krnaccudukanysa XuMu4eckixX peakiui Mo pa3inyHbIM IpU3HaKaMm (10 YUCITY U

13 COCTaBy YYacTBYIOUIMX B pEaKLUU BEIIECTB, MO TEIUIOBOMY 3(ddekry, mo

H3MCHCHMIO CTCIICHEH OKMCICHHS XUMHUUYECKUX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,
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[0 YyYacTHIO KaTaau3aropa). OK30- M  SHIOTEPMHUYECKHE  peakluuy,

TEPMOXUMHUYCCKUEC YPABHCHU. Ilousarue o CKOpPOCTH XHMHYSCKOM pC€aKnun

Ilonsatue 00 06paTI/IMI)IX u HeO6paTI/IMBIX XUMHYECKHUX PCaKIUIX. IlonsTue o
14 TOMOT'CHHBIX U I'CTCPOrCHHBIX PCAKIHAX. IIonsTHEe 0 XUMUYECKOM PaBHOBCCHU.
(DaKTOpBI, BJIIMAKOINHUE Ha CKOPOCTH XHUMHYSCKOHN pP€aKiukn MW IIOJIOKCHUEC

XUMHYCCKOI'O paBHOBECUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIﬁ OaaHc
15 OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKknu. CocraBnenune ypaBHeHI/Iﬁ

OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKum"I C HCHOJIB30BAHUEM MCETOJa

QJICKTPOHHOI'O OanaHca

Teopus 37E€KTPOIUTHUECKON TUCCOLMAMU. DJIEKTPOIUTHl U HEINEKTPOIUTHI.
Karunonsl, annonsl. MexaHu3m JUCCOLMAIIMU BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp aucconuanuu. CUIbHBIE U clla0ble 3JIEKTPOIUTHI.
1.6 Peaknmm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMii MOHHOTO OOMEHa,
MOJIHBIE U COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoHcTBa KHUCIOT,
OCHOBaHMN M COJIEM B CBETE€ TPEACTABICHHN 00 JJICKTPOJUTUYECKON

AucCconuranuu. KauectBeHHbIC PCaKuu Ha HOHBI. Ilonsatue o THAPOJIN3C cojieit

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPHUCTAJUIMYECKUX
PEIIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HEeMeTauloB (rpadura u
arMasa), CJIO’KHBIX BEIECTB (XJIOpUAa HATpPHUsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOH peakiuu OT BO3IECHCTBUS Ppa3IMUHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PacTBOPOB  BEIIECTB,  Ipolecca
17 JUCCOLMALMM  KUCIIOT, Ieraoded u  conell  (BO3MOXKHO MCIOJIb30BaHME
' BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOMIUX MPU3HAKH
MPOTEeKaHMs peakluii HOHHOro oOMeHa (0Opa3oBaHUE OCaJKa, BBIJICIEHUE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUIIOCTPUPYIOLUIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX pEaKUuil (FrOpeHue, peakiy pas3iioKeHUs, COeIUHEHUS);

pacrmo3sHaBaHUEC HCOPraHWYCCKNUX BECIICCTB C ITOMOIIBIO KAaUCCTBECHHBIX peaKuHﬁ

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4
2 HemeTamis! ¥ UX COeIUHEHUS

O6mass xapakTepuctuka raioreHoB. (OCOOCHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u pu3nyecKrue CBOMCTBa MPOCTHIX
2.1 BEIIECTB — TAJOr€HOB. XHMWYECKHME CBOWCTBA Ha IIPUMEpPE XJopa
(B3auMozielicTBUE C MeTallylaMH, HEMeTajulaMH, Iiefiouyamu). XIJIOpOBOJIOPOA.

ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHUE, MpuMeHenue. JleiictBue
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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
29 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

3arpsA3HCHUC Opr>KaIOIJ_ICI71 Cpcabl COCAUMHCHUAMU CCPbI (KI/ICJ'IOTHBIG JOXKOH,

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

OOmast xapakrepuctuka syeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIIEHUs. A30T, pacCpoCTpaHEeHHE B IIPUPO/IE,
¢busnveckne U XUMUIeCKne cBoiicTBa. KpyroBopor a3ora B mpupojae. AMMHaK,
ero ¢u3Mveckue W XMMUYECKHE CBOMCTBa, ModydyeHue U npumeHenue. Comu
aMMOHMs, HX (u3HYeckne ¥ XWMHUYECKHE CBOWCTBA, NPUMEHEHHE.
2.3 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)

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

MUHEpaJIbHBIX y100peHuit

Obmas xapaktepuctuka 3yeMeHToB IVA-rpynmbel. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpOJ, aJUIOTPOIIHBIE
25 Moau(UKAIMKM, PacpOCTpaHEHHE B MpUpoae, (U3MUECKHEe M XUMHYECKHE
' cBoiicTBa. AncopOius. KpyroBopot yriepona B mpuponae. OKcuabl yrieposa,
X (QU3MYecKue M XUMHYECKHE CBOMCTBA, NEHCTBUE Ha JKHUBBIE OPTraHU3MBI,

MOJIYUCHUC U ITPUMCHCHHC. DKOJIOTHYECKUE HpOGJ’IeMLI, CBsA3aHHBIC C OKCHIOM
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yraepona(lV); rumore3a rno0anbHOTO MOTEIUICHUS KIWMaTa; MapHUKOBBIH
apdexT. YrompHas KucloTa M €€ Ccold, HX (QU3IUYECKUE M XHMHUYECCKHE
CBOWCTBa, MOJy4YeHHE U mpuMeHeHue. KadecTBeHHas peakuusi Ha KapOoHAT-
noHbl. Vcnonp3oBaHne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3SICTBE

[lepBoHavasibHbIe TOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COEIUHEHMUSIX
yriaepoga (MeTaH, STaH, OSTWJIEH, AaleTHJIEH, 3TaHOJ, TJIHMIEPUH, YKCycHas
26 kuciora). Mx cocraB u xumuyeckoe crpoeHue. llonstue o Ouoigoruyecku
' BaKHBIX BEILECTBAX: XHpax, OeNmKax, yrieBoJaXx — W WX pOIU B KHU3IHU
yeyoBeka. MarepuaibHOe €JUHCTBO OPraHMYECKMX UM HEOPTaHMYECKHX

COETUHEHUN

Kpemuuii, ero ¢usnyeckue ¢ XUMHYECKHE CBOWCTBA, TNOJYYCHHE U
npumenenne. CoenuHeHusT KpeMHHS B mpupoze. OOmme mpencraBieHus 00
”7 okcuae kpemuusi(1V) u kpemareBoi kucinore. CHIMKATHI, UX UCIOJIb30BaHUE B
' OBITY, MEIUIIMHE, IPOMBIILICHHOCTH. BaXXHeHIne CTpOUTEIbHBIC MaTePHUaIIbl:
KepaMHuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. [Ipobrembl Oe3omacHOTO

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCC}IHCBHOﬁ KHU3HU

XUMHUECKUIH HSKCIEPUMEHT: H3Y4YeHHE OOpa3loB HEOPTraHMYECKUX BEIIECTB,
CBOWCTB COJISHOM KHCJIOTBI; IPOBEIEHNE KaYeCTBEHHBIX PEeaKIMi Ha XJIOpUA-
HUOHBI " Ha6J'IIOI[€HI/Ie IMPU3HAKOB HX MPOTCKAHHA, OIBIThI, OTpaXKaromue
¢u3nyeckre U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCTIOJIb30BaHUE BHJICOMATEPUAIIOB); O3HAKOMIICHHE C 00paslamMH XJIOPUIOB
(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
2.8 KaueCTBEHHOW peakuuu Ha cynbpaT-uoH U HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PM3UUECKUMHU CBOMCTBAMH a30T1a, hocdopa u ux
coelMHEeHUI (BO3MOYKHO WCIIOJNIb30BaHUE BHICOMATEpPHAIIOB), 0Opa3IaMu
a30THBIX U (ochHOPHBIX yA0OpEHMI; OTyUeHue, COOMpaHKe, paclio3HaBaHUE U
HU3Y4YCHUC CBOMCTB 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/I,Z[eOMaTepI/IaHOB); HU3YYCHUC MOI[GJIGIZ KpUCTAJUIMNYCCKUX
pemiérok anmasa, rpaduta, ¢yiiepeHa; O3HAKOMJIEHHE C IPOLECCOM

aIcopOLMU PaCTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIVIEM M YCTPOHMCTBOM
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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

3 MerTauibl ¥ UX COCIUHEHUS

OO0mmas xapaKTepUCTHKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nojoxxenus B llepuoamyeckoid cucreme XuMHueckux oanemeHtoB J[.U.
3.1 MenpneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTaiuioB. MeTainyueckast CBsI3b U
METa/UIMYecKasi KpUCTa/UIMYecKas  pemérka. ODJEKTPOXMMHYECCKUH s

HaIpsHKEHNUN METaJUIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTaiuioB. OO0Imue crocoObl MOIyYeHUs
> MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. Crinassl (CTallb, YyT'yH, AIOpaIlOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy H IIPOMBIIIJICHHOCTH

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

COE€IUHEHUN

IIlemouyHo3eMeNbHBICE  METAJIbl MarHuii W KaJbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3iueMeHToB .M. MenneneeBa; crpoeHue
3.4 WX aTOMOB; HaxoXJeHue B npupoje. PU3NYEeCKUe U XUMHUYECKHE CBOMCTBA
MarHus M Kaiblivs. BaxkHelinume coequHeHus Kaiablus (OKCHI, THIPOKCHI,

comu). KEcTKOoCTh BOJBI M CLIOCOOBI €€ yCTpaHeHUs

AmoMUHMI: TIONOXkEeHUE B llepromuyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
35 JI.. Menneneesa; CTpoeHHE aToMa; HaxoaeHue B mnpupoae. dusmueckue u
XUMHYECKHE CBOMCTBA AMFOMHHMS. AM(OTEpHBIE CBOMCTBA OKCHA M THIPOKCHIA

AJTFOMHUHHA

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

xene3a(lll), ux cocras, cBOICTBA M TTOJTyUCHUE

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

uX (U3NYECKUMHU CBOMCTBAMH; M3yYEHHE DE3yJIbTaTOB KOPPO3UH METAJIOB
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(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL  OKCHJA KalblUsi W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHAIIOB); HCCIIEIOBAHHE CBOWCTB KECTKOW BOJBL;
mpoluecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJIEOMATEPHAIIOB); MIPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMN HA MOHBI
(Marams, Kanbhus, amomunus, nubka, skenesa(ll) u xenmesa(lll), memu(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 337a4 Mo TeMe «BaxHeilnme MeTamuibl 1

nX COCAUHCHU

4 XHMHMS M OKpYyXKarolas cpeaa

HoBble maTepuansl u TexHonoruu. BemiectBa n matepuanbl B MTOBCEIHEBHOU
A1 JKU3HU 4YesloBeka. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U

XMMHAYECKHX peakuuii B ObITy. IlepBasi moMoImp Mmpu XUMHYECKHX OKOTaxX U

OTpAaBJICHUAX

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE
42 okpyxaromieit cpeast [1IK. Pons Xxumun B penieHUu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIAEBOAOPOAOB (Yroiib, TMPUPOIHBIA Ta3, HedTh),

MPOAYKTHI UX MEePepabOTKH, KX POJIb B OBITY U TPOMBIIINIEHHOCTH

43 XUMUYECKUH OKCIICPUMCHT: U3Yy4YCHHC 06pa3u013 MaTepuajioB (CTGK.]'IO, CIIJIaBbI

METaJJIOB, MMOJIMMEPHBIE MaTepUaIbl)
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IPOBEPSIEMBIE HA OI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yJibTaTaM

MPOBEPAEMOro 0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM

TpedOBaHMS NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC
1 IIpencrasnenue:

O I[I03HAaBa€MOCTHU SIBJIEHUH MPUPOJbI, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XHMMMUYECKOW HAyKHM KaK 00JacTH COBPEMEHHOIO
11 €CTECTBO3HAHHUS, KOMIIOHEHTa OOILIeH KyJIbTyphl M HpPaKTHYECKOU
JeSITEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHEC MECTAa XUMHHU CPEAU APYIUX CCTCCTBCHHBIX HAYK

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
19 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

13 XUMUYECKOW HAyKH, YTO TMO3BOJIUT OOYYalOIIMMCS paccMaTpUBaTh
' XUMHIO Kak cepy cBoelt Oyaylieit mpodeccuoHanbHON AeSITeTbHOCTH
U ceNaTh OCO3HAHHBIM BBIOOP XMMHM Kak HPO(QUIBHOIO MpeaMeTra

MU NIEPEX0/ie Ha YPOBEHb CPEIHET0 00IIEro 00pa3oBaHus

Bnagenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHUC TIPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOKHEUIINE XUMHUYECKUE MOHATUSI: XUMHYSCKUUN OJICMEHT, aToM,
MOJIEKYJia, BEHIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOOHOpPOJHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIApHas
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca, MOJSIPHBIN
21 00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHssi), XUMHUYECKas
' peakmus, peaKIuu COCTUHCHUS, PEAKIMH Pa3JIOKCHHS, PEaKIuu
3aMeIIeHUs, peaklnu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE DPEaKIUH, PACTBOP, MAccoBas OIS XHUMHYECKOTO

3JICMCHTA B COCIMHCHNUH, MAaCcCOBas AO0JIA U MPOLCHTHAA KOHICHTPAA

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas
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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, pPEeaKUMd HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAHOBUTENIb, OKHCICHHME W  BOCCTAHOBJIEHHE, DJIEKTPOJIU3,
XUMHYECKOE paBHOBECHE, OOpaTHMMbIe ¥ HEOOpaTHMBIC pEaKIuH,
CKOpOCTh XMMHYECKOW peakiuu, karamuzarop, IIJK, xopposus

METAJIJIOB, CILIABBI

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXpPAaHEHUSI MacChl,
2.2 nepuoanueckuii  3akoH J[.M. MenngeneeBa, 3aKOH ITOCTOSHCTBA

COCTaBa, 3aKOH ABOraapo

23 TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIPHAS TEOpHsl, TeOpUs
JIEKTPOJUTUYECKON JUCCOLMALINI

3 Brnanenune ocHoBaMH XUMHUYECKOM rpaMOTHOCTH, BKJIIOYAIOIICH:

YMEHHE MPaBUIIBHO UCTIOIH30BATh N3yUSHHBIE BEIIECTBA i MAaTEPHAIIBI
(B TOM wuHcIe MHHEpaJbHbIE YAOOpPEHMs, MeTalbl U CIUIABHI,
NPOAYKTHl TEpepadOTKA TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
31 (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 XMMHYECKHUX TPOIIECCOB HAa OPTaHWU3M YeNIOBEKa M OKPYKAIOIILYIO

IPUPOJHYIO CpENLy
YMEHHE HMHTErpUpOBaTh XMMUYECKHE 3HAHHUS CO 3HAHUSAMHU JIPYTHX

3.2
y4eOHBIX MPEIMETOB

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

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

yMeHHe OOBEKTHBHO OIICHMBATh HWH(OpPMAIMIO O BEIIECTBAX, HX
3.4 NpEBpalllCHUSIX W NPAKTUYECKOM  NPUMEHEHUHM U yMEHHUE

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,
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YPaBHEHUN  XUMHYECKHMX  PEAKIUd; OCHOBAMHM  XMMHUYECKOU

HomeHnkatypsl (IUPAC u TpuBHanbHOI)

YMmeHue oOBSCHATH CBSA3b MOJIOKEHUs 3eMeHTa B [leproguueckoit
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsia sAapa, oOlee Yucio
AJIEKTPOHOB), PACHPEECICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM

YPOBHAM aTOMOB II€PBBIX TpéX IIEpUOaAOB, Kallud U KaJIbIUA

[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMUYECKUX 3JIEMEHTOB (paJlyC aTtoMa, 3JEKTPOOTPUIIATEIHHOCTD),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX IEpUOAAX M IJIABHBIX

nonrpyrmax) H 3JICKTPOHHOI'O CTPOCHHUA aTOMa

7 YMmenue kinaccuuuupoBarh:
7.1 XAMHUYECKHE DJIEMEHTHI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaKIINN
8 YMeH#ue onpenensrs:
8.1 BaJICHTHOCTh W CTENEHb OKUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 3apsil
' MOHA
8.2 BUJ XUMHYECKOH CBS3M U THUN KPUCTAJIMYECKOH CTPYKTYphl B
' COCTUHEHUSIX
8.3 XapakTep cpebl B BOJHBIX PAaCTBOpax BEMIECTB (KUCIOT, OCHOBAHUH)
8.4 OKUCIUTENh U BOCCTAHOBUTEIIb
9 YMeHue xapakTepu3oBarh (pU3NUecKre U XHMUYECKHUE CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJOp, HATPUN, Kaaud, MarHUH,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOPOB (BOa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIAPOKCHIBI
9.9 metaimoB |-l1A rpynn, amtomunus, menu (l1), nunka, xeneza (Il u
' 1), okcuasl yriepoaa (I u 1V), kpemuaus (1V), azora u pochopa (111
u V), cepl (IV u VI), cepuucras, cepnas, azorucras, a3o0THas,
dbocdopHas, yrojibHasi, KpeMHHEBAsI KHCJIOTA U UX COJIH )
9.3 OPOTHO3UPOBATh U XapaKTepU30BaTh  CBOMCTBAa  BEIIECTB B
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3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUS, IMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTBH ITPOTCKAHUA XUMHYCCKUX

HpeBpaHleHI/IfI B PA3JIMYHBIX YCIIOBUAX

YMEHHE COCTABIIATh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHEHHUsI PEAKLUH, 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 YMeHue BBIYUCIATh (POBOIUTE 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
' BeIeCcTBa, 00BEM U MacCy peareHTOB WIIH MPOTyKTOB PEaKIIHH
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 ¢ XMMHYECKMMH BEIIECTBAMH, XUMHYECKON
' MOCYJI0¥ M JIa0OpaTOPHBIM 000PYTOBAaHHEM
MpaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3YEMbIMU
B TMIOBCEHEBHOM KM3HU, TIPABUIIAMU MOBEACHUS B LIEJSIX cOepeKeHuUs
123 3JI0pPOBbSI U OKPYKAIOIIEW MPUPOAHON Cpeapl; MOHUMAHHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI Ha J>KHUBBIE OPTaHU3MBI OMPEIACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIOTBPAIICHUS WX BPEIHOTO
BO3JCHCTBUSA
13 Hanuuue nmpakTHuecKUX HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS
CIIETYIOIINX XUMUYECKUX IKCTIEPUMEHTOB:
131 M3YYCHHE U OMUCcaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)PI3PILICCKI/IMI/I n XUMHUYCCKUMHU SIBJICHUSIMH, OIIBITHI,
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WUTIOCTPUPYIOLINE IPU3HAKU [TPOTEKAHNS XUMHUECKUX peaKkLni

13.2 U3ydeHHue CrocoO0B pa3eNeHHus cMecen

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

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

13.4 IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeHl
pPacTBOPEHHOIO BEILECTBA

pUMEHEHHE HHIUKaTOPOB (;makmyca, METHIIOpaHIKa u
135 denondranenna) A ONpeNeTCHHUS XapakKTepa Cpelbl B PacTBOpax

KHCJIOT U menoqeﬁ

HCCIICIOBAHNE ¢ OIIMCAaHHE CBOMCTB HCOPraHnM4CCKUXx BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aHMOHeﬁCTBHH KHCJIOT C MCTaJlllaMU,
OKCHJaMH MCETaJlJIOB, PaCTBOPUMBIMHA u HEPACTBOPHUMBIMHU
13.6 OCHOBAaHUAMH, COJEIMH; TIOJYUYCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUC OJHOro MCETajlyla JpyruM HU3  pacTBoOpa  COJIH;
HUCCICIOBAHUC aM(l)OTCpHBIX CBOICTB THAPOKCUAOB AJIIOMUHUA U

MUHKA

PECHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 IO TEMaM: «OCHOBHBIE KJIACCHI
13.7 HEOPTaHUYCCKUX COGHHHCHHP'I)); ((aﬂeKTpOJII/ITI/I‘IeCKa}I

aucconpanusny; «BaxHellnne HeMeTalUIbl W HUX COECIUHEHUS,

«Baxneiinine MeTalIbl M UX COSAUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU

MPOTEKAHUS peakuii MOHHOTO OOMeHa; KauyeCTBEHHBIC PEaKIUU Ha

13.8 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:

NpPEICTaBIATh Ppe3yJbTaThl JKCIEpUMEHTa B (opMe BBIBOJIOB,
141 JI0Ka3aTeNnbCTB, TIpaUKOB W TaOMUI] M BBIABIATH SMIHUPUYECKHE

3aKOHOMEPHOCTHU

YCTaHaBJIMBATL CBA3U MCIKAY PCAJIbHO Ha6JHOI[aeMBIMI/I XUMHWYCCKUMU
14.2 SIBJICHUSIMU | TIPOIIECCAMHM, TTPOUCXOJISIIIUMHI B MAaKpO- U MUKPOMHUDE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB
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INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, 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 ®u3nueckue U XUMUYECKUE SIBJICHUA. XHUMHMUYECKass peakiuss U €€ MpHU3HAKH.
' 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
NEepUOAOB, Kalus, Kajblusa (pagumyca aTOMOB, OJIIEKTPOOTPHUIIATEIHHOCTH,
2.3 METAJIMYECKUX W  HEMETAJUIMYEeCKUX CBOMCTB) M HX COEJUHEHHH B
COOTBETCTBUU C IIOJIOKEHHEM 2IeMEeHTOB B Ilepuoauueckoil cucreme u
CTPOECHHUEM UX aTOMOB
3 CrtpoeHue BemecTBa
Xumnueckass cBsi3b. KoBasneHTHass (HOJsipHass W HENOJSIpHAsl)  CBS3b.
3.1 OJIEKTPOOTPULIATEILHOCTh ~ XUMHUYECKHX  3JeMeHTOB.  MoHHas  CBs3b.
Meramueckas CBs3b
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Tumnel KpUCTAIMYECKUX PeIETOK (aTOMHasl, HOHHAsA, MeETauInYecKas),
3.2 3aBUCHUMOCTh CBOMCTB BEIIIECTBA OT THUIA KPUCTALIMYECKOM PEIIETKH M BHUIA

XUMHUYECKOU CBA3U

Baxueiie mnpeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnsl u ux

COCAMHCHUS. MeTtamisl 1 uX COCOIUHECHUA

Knaccugukaiuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHCHUN: OKCHJIOB
(comeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTEepHBIC) u
4.1 HECOoJICOOpa3yrolue; OCHOBaHWH (IMIENOYM W HEPACTBOPUMBIC OCHOBAHMS);
KACIOT  (KHCIOpOJCOAepKae ¢  OECKUCIOpOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

42 dusnyeckue W XMMHUYECKHUE CBOWCTBA TPOCTHIX  BEIIECTB-HEMETAJLIOB:
BOJIOPO/Ia, XJIOpa, KUCIIOPOa, Cephl, a30Ta, hocdopa, yriepona, KpeMHUS

Pu3nyeckue M XMUMUYECKUE CBOMCTBA NPOCTBIX BEUIECTB-METAIJIOB: JIMTHS,
4.3 HATpHsl, Kajaus, MarHusl U KaJblKs, aJIOMUHHS, JKelie3a. DICKTPOXUMUUCCKHUI

paa HaHpH)KeHI/Iﬁ MCTalJIOB

44 dusznyueckue ¥ XUMHUYECKHE CBOICTBAa BOJOPOJHBIX COCIMHEHHH HEMETAJUIOB:
XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

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

OKCHJOB HEMETAJIJIOB

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

40 xenesa(ll, 11). [Toay4enue oKCHUI0B METAILIOB
XVMUYECKHE CBOWCTBA OCHOBaHHWH W aM(pOTEPHBIX THAPOKCUAOB (Ha MpUMEpe
4.7 TUAPOKCUIOB  alIOMUHUS, JKene3za, UuHKa). [lomyuenue ocHoBaHuil U
aM(pOTEepPHBIX THIPOKCH]IOB
OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
A8 CEpHUCTOM, CepHOU, a30THOMU, (hochopHOU, KpeMHUEBOH, yroiapHOU. OcoObie
' XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.
[Tonmyuenue KucnoT
4.9 OO0mue xuMHYECKHe CBOMCTBA cpenHux cojeil. [lomydenue coneit
s [lomyuenune, cobupaHue, pacrmo3HaBaHUE BOAOPOJA, KHCIOPOJa, aMMHAaKa,
' YTJIEKUCIIOTo ra3a B JIabopaTopuu
A11 [Tomyuenue amMMmmaka, CEpHON W a30THOW KHCIOT B MPOMBIIIIEHHOCTH. OO01me

CHOCOOBI OJTYYSHHS METAJUIOB
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412 I'eneTnyeckas cBsI3b MEXK]y KJacCaMU HEOPTraHUYECKUX COCTUHEHUI

5 XHUMHUYECKHUE PeaKIUU

Knaccudukanus XuMU4ecKuX peakuuid Mo pa3IuyHbIM MPU3HAKAM: 110 YUCIYy U
5.1 COCTaBy Y4YAaCTBYIOIIMX B PEAKIUHM BEIIECTB, MO TEIIOBOMY 3(dEKTy, o

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

52 TennoBoiil 3 heKT XUMHUYECKON peakIiy, TEPMOXUMUYECKHE YPaBHEHUs. DK30-
Y DHIOTEpPMUYECKHUE peakunu. TepMOXUMUYECKUE YPABHEHHUS

OKUCINUTEIBHOBOCCTAHOBUTENbHbIE peakiui. OKUCIUTEIN U BOCCTaHOBUTEIH.
5.3 [Ipoueccel  OkHMcineHUSS W BOCCTAHOBJIEHMS.  OJIEKTPOHHBIM  OajlaHC

OKHCJIMTEILHOBOCCTAHOBUTEIILHOM pe€aKuuun

£ 4 Teopust AMeKTpOTUTHYECKON nuccoruanui. KaTnoHbl, aHHOHBI. DJIEKTPOIUTHI U
HEANeKTPOoJIUThl. CHUiIbHBIC U c1a0ble AIeKTPOIUThI. CTENeHb TUCCOHAIIUN

EE Peakuuu moHHOro o6meHa. YcCloBHs MPOTEKAaHUS PEaKUUA MOHHOTO OOMEHa,
IIOJIHBIE Y COKPAIIEHHBIE HOHHBIE YPABHEHUS PEaKIINM

6 XuMHUS U OKpYyXKarolias cpenia

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

HepBaﬂ moMoump MMpru XUMHYCCKUX OKOrax U OTPABJIICHUAX

XVWMHYECKOE 3arpsi3HEHUE  OKpy’Karolled cpeabl  (KUCIOTHBIE — JIOXKIH,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPEeJOTBPALICHUS
6.2 [Ipenenvnas nonmyctumas koHueHTpauus BemiectB (ITJAK). Ponp xumuum B
pPELICHUH DHKOJOIMYECKHX MpoOsieM. VYcCuieHue MapHUKOBOro »ddekra,

pa3pyiieHne 030HOBOT'O CIIOSI

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COEAUHEHHH B
OBITY, MEIWIIMHE, TPOMBINUICHHOCTH W CEIbCKOM Xo3siicTBe. [IpuMeHeHme
6.3 METaJUIOB M CIUIaBOB (CTallb, YYTYH, IIOPaJIOMHUHMIA, OpoH3a) B OBITy U
MIPOMBIIIJICHHOCTH UX coeAnHeHui. [IoHATHE 0 KOPpO3UH METaJUIOB, OCHOBHBIC

CIIOCOOBI 3alUTHI KX OT KOPPO3UU

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

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

HCpBOHa‘IaJ'IBHBIe MOHATHI 00 OPraHM4cCKrUX BEIICCTBAX KAaK O COCAWMHCHUIX

65 yriaepoja (MeTaH, 3TaH, STUIEH, alleTUIICH, STaHOJ, TIIMLEPUH, YKCYCHAs! KUCIIOTA).
[TonsATHE O OMOJOTMYECKN BaKHBIX BEILIECTBAX: KUPAX, O€IKaX, yrieBoaax — U UX

POJIA B ) KU3HU YCTIOBCKA
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7 Pacuérnr:
7.1 1o (opMysaM XUMUYECKHX COSAMHEHUM
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XMMUYECKUM ypaBHEHUSAM
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOT' O ITPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

B cootBercTBuu ¢ I[Ipukazom Munnpocsemienus Poccuu ot 22.06.2026 N 436
"O0 yTBep)kaeHNN (heaepalbHOTO MePEYHs YUeOHUKOB, JOMYIIICHHBIX K
MCIOJIb30BAaHUIO MIPH PeAU3allMi UMEIOIUX FOCYAapCTBEHHYIO
aKKpEeIUTAINI0 00pa30BaTeIbHBIX MPOTPAMM HAYAJIBHOTO O0IIETr0, OCHOBHOTO
o0111ero, cpeiHero o011ero 00pa3oBaHus OPraHU3AMSIMU, OCYIIECTBISIOMINMUI
o0pa3oBaTeNbHYIO IEITeILHOCTD, M YCTAHOBICHUH MPEACIBEHOTO CPOKa

UCTIOJb30BaHUS UCKITIOYCHHBIX YIeOHMKOB M pa3pab0TaHHBIX B KOMILIEKTE C
HUMU y4eOHBIX TOCOOUI"

o Xumus, 8 kinacc/ 'abpuensu O.C., OctpoymoB N.I"., Cnagkos C.A.,
AxnuonepHoe obiectBo «M3naTensctBo «lIpocBenienue»

e Xumus, 9 kiacc/ I'abpuensia O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxnuonepHoe odiectBo «M3naTensctBo «IIpocBerienre»

METOJNYECKHUE MATEPHAJIBI IJISA YUUTEJIA
1. Meroauueckue pekoMeHnaanuu. Cucrema oleHKH JTOCTUKEHUM
MJIAHUPYEMBIX MPEIMETHBIX PE3YJIbTaTOB OCBOCHUS yU€OHOIO MpeaMeTa

«Xumusy. 89 knaccel https://edsoo.ru

2. Metonnueckoe nmocodue. Xumus. 8—9 knaccel. ba3oBblil ypoBeHb

https://edsoo.ru

3. Metoauueckoe nmocodbue. Xumus. 89 kmnaccel. YriyOnéHHbINH YPOBEHb

https://edsoo.ru

4. bask 3aaHull IS TEKYIIETO OIIEHUBAHUS 110 YYEOHOMY MPEIMETY

«Xumusy https://edsoo.ru
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5. KonrtekctHbie 3agaun. 3aanusi K yueOHOMY Kypcy «XuUMHUsD). 8 Kilacc

https://edsoo0.ru

6. IIpaxTuueckue (;1abopaTopHbIE) pabOTHI IO YYEOHOMY MPEAMETY « XUMUS.

8—11 xuaccer https://edsoo.ru

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

B cootBercTBun ¢ [Ipukazom Munucrepcrsa npocsemenus Pocecniickon
®enepanuu oT 23.07.2025 Ne 551 "O6 ytBepxkaeHuu GheaepabHOro nepedHs
AJIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB, TOMYIIEHHBIX K UCIOIb30BaHUIO
MIPU pean3ali UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIINIO
00pa3oBaTeNbHbIX MPOrpaMM HAYaJIbHOTO 00ILIEr0, OCHOBHOT'O OOLIETO,
cpeaHero oomero oopazoBanus"

1. JdomamiHue 3agaHus. XUMHUsI — OHJIAWH-KYPC C aBTOMaTUYECKOU
npoBepkoi. AO «M3narensctBo "IIpocBeienue»

2. Bcepoccuiickue npoBepouHbie paboThl. 8 Ki1acc. XUMHS —
TPEHUPOBOYHBIE BAPUAHTHI C aBTONPOBEPKOM U reHepanuein. OO0
«AKnacey

3. VRIIKOJIA. VRXNMMU S — nMMmepcuBHOE 3aHATHE I BHEYPOUHOI
nestenbHocTH. OO0 «udpoBoe npocTpaHCTBOY

4. TIpoekTHbIC 3a1aHus. XUMHS. 8 KIIaCC — KOMIUICKT MPOSKTHBIX 3aIaHUI
o Temam Kypca. OO0 «I'mobain-J1ady»

5. IlpoekTHble 3agaHus. XUMHS. 9 KJIaCC — KOMIUIEKT MPOECKTHBIX 3aJaHUM

o TemaM kypca. OO0 «I'mobain-JIa6»
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6. OKO BIIP KMM. Xumus. 8 ki1acc — JuarHocTUKa MpeIMETHBIX U
MetanpeaMeTHbIx pe3ynbTaToB. OO0 «9K3AMEH-ME/INA»

7. BuptyanbHbie 1a00paTOpHBIC U IPaKTHUECKUE pabOThl. Xumus. 8—9
Kiacc. YTiyOnéHHbIN ypoBeHb — 13 MOpyJiel, MoIeTupOBaHue
skcniepuMeHToB. PI'BHY «MICMO nm. B.C. JlenneBa»

8. Oo6naxko 3Hanuii. [Togroroska k OI'D. Xumus, 9 kjracc — TpeHUPOBKA 110
nuHusAM 3a1anui + BapuanTel KUM. OO0 « ®PU3MKOH»

9. [IpakTUKyM MO XMMUU — JJIsI OYHOTO, 320YHOTO, CEMENHOT0 00pa3oBaHus
u JIOT. OO0 «MobunbHoe DnektpoHHoe OOpa3oBaHUE»

10.3arMMAaTEeTbHBIC OTIBITHI. XUMUS TTO-HOBOMY — BUICOOIIBITHI JJIS

MotuBauu. 3A0 «HoBbIM TUCK-Tpen»

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMMUCHIO
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