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IMNOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1o XuMuu Ha YpOBHE OCHOBHOT'O 00111ero 00pa30BaHuUs COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmiero obpaszoBanus, npeacraBieHHbx B @I'OC OOO, a Takke Ha OCHOBE (enepanbHON
paboueli mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEMIUHM MPENnoJaBaHus y4eOHOTO MpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oprann3anusix Poccuiickoit denepannu.

[IporpaMmma 1o XumMuM JMa€T MNPEACTABIEHUE O LENSIX, OOIIed CTpareruu oOydeHMs,
BOCIIUTAHUS W Pa3BUTHs OOYYaIOIIMUXCS CPEACTBAMHM y4yeOHOro MpeIMeTa, YCTaHABIIMBAET
o0s3aTenbHOE IPEIMETHOE COJEpKAHUE, MPelyCMaTpUBaeT paclpeesieHne ero mo Kiaccam u
CTPYKTYpHUPOBAHUE 10 pa3fiesiaM U TEMaM MPOTrpaMMbl 110 XMMHH, ONPENEISAET KOIUYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHIYEMYIO IOCJIEA0BATEIbHOCTh
U3YUYCHUS XUMUU C YYETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3CH, JIOTUKH Y4eOHOTO
mpolecca, BO3PacTHBIX OCOOCHHOCTEN 00yUaromuXxcsi, OnpeAesieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3yiibTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeNbHOW MPOTpaMMBbl Ha
YPOBHE OCHOBHOT'O O0I1IET0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yibTaTaM 00y4eHHs] XUMUU
HA YypOBHE MeNeil W3y4YeHHs MpeaMeTa M OCHOBHBIX BHJIOB Y4eOHO-IIO3HABaTEIbHOU
JEeSTENIbHOCTH 00Yy4aroIIerocs o OCBOSHUIO Y4EOHOTO COJIepKaHus.

3HaHUe XUMHH CIY)XKUT OCHOBOU /I (POPMUPOBAHUSI MEPOBO33PEHHS 00YJAIOIIETOCS, €r0
NPECTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOPMUPYEMbIE XUMHEH
MPEJICTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 IBOIIOLMU BEIIECTB B MPHUPOJIE, O MyTSIX
pelieHuss riI00albHBIX MPOOJIEeM yCTOWYMBOTO DPAa3BUTHUS YEJIOBEYECTBA — CHIPHEBOI,
YHEPTEeTUYECKOH, TUIEBON U SKOJIOTHIECKON 0€30IacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

H3ydenue xumuu:

CIOCOOCTBYET peanu3aliil BO3MOXHOCTEH Ml caMOopa3BUTUS U (POPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 00111eil ¥ PyHKIIMOHAIBHOIN TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHNE MBIIUICHUSI U TBOPUECKUX CIIOCOOHOCTEH 00yJaroImuxcs,
HaBBIKOB MX  CaMOCTOSITENIbHOM  y4eOHON  NeATENbHOCTH, OSKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOJAMMBIX KaK B IIOBCETHEBHOW IKM3HH, TaKk H B
npodeccuoHaNbHOM NesTeNbHOCTH;

3HAKOMHUT CO CIENU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJI511a HAa €JUHCTBO MIPUPOJBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAalloM B (JOPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0YYaIOIINXCS;

croco6cTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEGHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSIM, K MPUPOJE, K UEIOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOTMYECKOE OOpa3oBaHUE
oOydJarouuxcs.

JlanHble HampaBiieHHs B OOYYEHHHM XUMHUU 00ECMEUMBAIOTCS CHEHU(UKON Comep KaHUs
yueOHOro TpeaMeTa, KOTOPBIA SBISETCS TMEJarormueckyd aJanTUPOBAHHBIM OTpaKeHHEM
0a30BOI HAYKW XMMUU Ha OMpPENIeIEHHOM dTarie €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO O0IIEro oOpa3oBaHMs OPHEHTHPOBAH HAa OCBOCHHE
00yyaroIUMHUCS CUCTEMbI IIEPBOHAYATIBHBIX MOHATUN XMMUH, OCHOB HEOPraHUYECKOW XMUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUNMbIX MOHATHI OPTraHUYECKOU XUMUU.

CtpykTypa copepaHHs MPOrpaMMbl IO XUMHH c(hOpMHpOBaHA HA OCHOBE CHCTEMHOIO
noaxona kK e€ mzydenuro. CojepiaHue CKIIAAbIBAETCS U3 CUCTEMBl MOHATUH O XMMHYECKOM
JJIeMEHTE W BELIECTBE M CHCTEMbl NOHATUH O XHUMHUYECKOW peakuuu. OO 3TH CUCTEMBI



CTPYKTYPHO OpraHM30BaHbl IO TMPUHLMITY IOCJIEI0BATEIbHOIO Pa3BUTHUS 3HAHUM HA OCHOBE
TEOPETHYECKUX NPECTABICHUIN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYE€HHMS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHUSI O CTPOEHUU aTOMa U XUMHYECKOU CBS3H;

— IPEJCTaBICHUN 00 ANMEKTPOTUTUIECKON AUCCOIMAIINH BEIIECTB B PaCTBOPaX.

Teopernueckne 3HAHMSA PAaCCMATPUBAIOTCA HA OCHOBE SMIIMPHYECKHM ITOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEILHO OT OJHOTO YPOBHA K JAPYroMmy,
BBIMOJHSAS (YHKIIUN OOBSICHEHUS U MPOTHO3HPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAaKTUYECKOI0 IPUMEHEHHUS U ITOJTYyYEHHUsI N3y4aeMbIX BEIIECCTB.

OcBoeHue MporpaMMbl MO XHMHHU CIIOCOOCTBYET (HOPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTaBJISIOIIEH HAYYHOM KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOM IPUPOJBI,
LEHHOCTHOTO OTHOLIEHUS K HAyYHOMY 3HaHHUIO U METOJIaM MO3HaHus B Hayke. M3yueHue xumuun
OPOUCXOAUT C MPHUBJICYCHUEM 3HAHUNW W3 paHEee M3YyYEHHBIX YYEOHBIX IPEAMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacces» u «®dusuka. 7 Kiacey.

[Ipu n3yueHnn XUMHUHA TPOUCXOTUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMUYECKON HAyKH KaK
00J1acTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTUYECKON NESTEIHHOCTH YeIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. 3a/lada yueOHOro IMpeaMeTa COCTOUT B (pOPMUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHUM — BaKHEHIIMX ()aKTOB, MOHATHI, 3aKOHOB U TEOPETHYECKHX
MIOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B
NPHUOOILEHNHU K HAyYHBIM METO/IaM MMO3HAHUS IIPU M3YYCHHUH BEIIECTB U XUMUYECKUX PEaKLnid, B
GopMHpOBaHUM W pPa3BUTHM T[IO3HABATEIbHBIX YMEHHA M WX MNPUMEHEHHMH B Y4eOHO-
MI03HABATEIILHON U y4eOHO-HUCCIIE0BATEIBCKOM IEATEIbHOCTH, OCBOCHUH TPABUII O€3011acHOTO
oOpallieHus C BeleCTBaMU B MTOBCEIHEBHOM JKU3HH.

[Tpy M3yuyeHUHM XUMUU HA YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
npUOOpesH TaKKe LeH, KaK:

— (opMupOBaHME MHTEIIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYHHUYECTBY, CaMOCTOSTEIHOMY TPHHITHIO DPEUICHWH, CIOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOIINMCS YCIIOBUSM KHU3HU;

— HaIpaBJICHHOCTh OOYYEeHHs] Ha CHCTEMaTH4ecKoe MpuoOIIeHrne OOydYaromuxcs K
CaMOCTOSITEJIBHOW ~ ITO3HABATEIIBHOW  JEATENBHOCTH, HAay4HbIM  METOJaM  IIO3HAaHWI,
(OpMHPYIOIIM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— obecrieueHnue YCJIOBHM, CHOCOOCTBYIOIIUX MPUOOPETEHHI0 OOYYalOIIMMUCS OIbITa
pa3HOOOpa3HON NeATENbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIM), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE U1 PA3IMYHBIX BUOB JESTEIbHOCTH;

— (opmupoBanue o0mel PyHKIMOHATBPHON H €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
YHClie YMEHHH OOBSCHATH M OLICHMBATDH SIBICHUS OKPYXKAIOLIEr0 MHUpPA, HCIONb3ys 3HAHUS U
OTBIT, MOJYYEHHbIE MPU H3IYYEHUU XHUMHUHU, NPUMEHATh HUX MpPH pEIIeHUH mpodiieM B
IIOBCEJHEBHOM )KU3HU U TPYAOBOU IEATEIBHOCTH;

— (hopMupoBaHue y 00YJarOMUXCs TYMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHUSI IIEHHOCTH
XUMHUYECKHX 3HAHHWM A1 BBIPAOOTKU SKOJOTHYECKH I€IecO00pa3HOro MOBEACHUS B OBITY U
TPYJOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHMSI CBOErO 3J0POBbS M OKPYXKAKOIIEH HPUPOIHOU
Cpensbl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBHIOODPY
npodusIs ¥ HAMIPaBJICHHOCTH JANbHEHUIIEro 00y4eHusl.



OO1ee yuCio 4acoB, OTBEAEHHBIX I M3yYEHUS XUMUHU HA YPOBHE OCHOBHOI'O OOILErO
obpasoBanusi, coctaBisieT 136 yacos: B 8 kitacce — 68 yacos (2 yaca B Hezlen0), B 9 kiacce — 68
4yacoB (2 yaca B HEZCIIIO).

COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHa4ya/ibHbIE XUMHYECKHE TOHATHUS

[Ipeamer xumuu. Posib XuMuM B JKM3HM 4YelOBEKa. XMMHsS B CUCTEeME HayK. Tena u
BemecTBa. Dusnyeckue CBOICTBAa BEIIECTB. ArperatHoe cocTosiHue BemiecTB. [loHsiTue o
METO/aX MO3HaHUs B XUMHH. YHCThIe BemecTBa U cMecH. CriocoObl pa3iesieHrs CMECEe.

ATOMBI U MOJEKYJIbl. XUMUYECKHE 3JeMEHTbl. CHUMBOJIBI XHMHUYECKHX 3JIEMEHTOB.
[IpocTble u cioXxHbIe BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass ¢opmyrna. BaleHTHOCTP aTOMOB XHMHMUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTENIbHASI MOJICKYJIsipHAst
Macca. MaccoBasi 10J11 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHH.

KonuuectBo BemecrBa. Monb. MounsipHas macca. B3auMoOCBsI3b KOJIMYECTBA, Macchl U
YHclia CTPYKTYPHBIX €IMHHUII BerecTBa. Pacu€Tel mo hopMynaM XUMHUYECKHX COSTUHEHUI.

®usznueckue M XMMHUYECKHE SIBICHUS. XUMHUYECKas peakuus ¥ e€ MpU3HAKUA. 3aKOH
COXPaHCHHS MACChl BEIECTB. XUMUYECKHE ypaBHeHHs. Kiraccupukanuss XUMUIECKUX PEaKIuii
(coenuHeHus1, pa3I0oKEeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKOHW IMMOCYJI0H, MpaBuiaMu paboOThl B JabOpaTopuu U MpUEMAMH
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYyIOBAaHUEM, HU3Y4YCHHE U OmHcaHue (U3UYECKUX CBONCTB
00pa3110B HEOPraHUYECKUX BELIECTB, HaOM0AeHne (U3NUECKUX (IIJIaBICHUE BOCKA, TAsTHUE JIba,
pacTupaHue caxapa B CTYNKe, KUIIEHUE M KOHJIEHCAIUS BOJbI) U XMMHYECKHUX (TOpEeHHEe CBEYH,
MPOKAJMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBIE MeJla ¢ KHCIIOTOMN) sSIBIICHUH, HAOIIOICHHE
W ONKCAaHWE TPU3HAKOB IIPOTEKAHUS XMMHUUYECKHX peakiui (pas3joKeHHe caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHAOM Oapus, paznoxkeHue ruapokcunaa menu (I1) mpu
HarpeBaHuM, B3auMoOJeWcTBHUE kene3a ¢ pactBopoMm comu menu (II), msydenuwe cmocoOoB
pa3zeneHus CMeceil: C TOMOIIBI0 MarHuTa, (QWIbTPOBAHMUE, BHINIAPUBAHUE, TUCTUIUISIIHS,
xpomatorpadus, TPOBEICHHWE OYUCTKHA TOBAPEHHOW CONHM, HAONIOJCHHE W OIKMCAHUC
pE3yNbTAaTOB IPOBEACHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MAacChl, CO3/IaHHE
Mojiee MOJIeKyJ (IIapOCTEPKHEBBIX ).

Ba:kneiinue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kucimopoa — aleMEHT W IPOCTOE BEIIECTBO.
Haxoxzaenue kuciaopona B npupoze, Gu3nyeckue U XMMHYECKHe CBOMCTBA (PEeaKIMi TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopoga. CrnocoObl TMOJIy4eHHUS KHUCIOpOJa B JabOpaTopuul U
npoMbiluieHHOCTH. KpyroBopoT kuciopona B npupoge. O30H — auioTpornHas MoaudUKanums
KHCIIOPOJA.

TemnoBoit 3¢h(dekT XUMUYECKOW peakIHH, TEPMOXMMHUYECKHE YypaBHEHHUS, 5K30- U
SHJIOTEPMUUYECKHE peakiuu. TOIIMBO: yroiab M MeETaH. 3arpsi3HEHUE BO31yXa, YCHIICHHE
MApPHUKOBOTO P PEeKTa, pa3pymieHne 030HOBOTO CIIOSL.

Bomopon — »snemeHT u mpocroe BemecTBO. HaxokneHue BoIOpoja B MPUPOJE,
dusznyecKkrue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oyueHus. KucioTel u comu.

MounsipHbiii 00BEM ra3oB. Pacu€Thl Mo XUMUYECKUM YpaBHEHUSIM.



®uznueckue cBouicTBa BOAbl. Boma kak pactBoputenb. PactBopsl. HacklienHble U
HEHACBIILICHHBIE PAaCTBOPbI. PacTBOPMMOCTh BEHIECTB B BOJAE. MaccoBas 10Js BEIIECTBA B
pactBope. XuMHUYeCKrue CBOMCTBAa BOJbl. OcHOBaHMS. Poiib pacTBOpPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoAbsl B mpupoze. 3arps3HEHUE NPUPOJIHBIX BoA. OXpaHa UM OYUCTKA
MIPUPOIHBIX BOJI.

Knaccudukanus Heopranmyeckux coeauHeHuid. Oxcuapl. Knaccudukanus OKCHIOB:
conieo0Opa3yromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC) U HecoseoOpasyromue. HoMmenkmarypa
okcu10B. du3nyeckue U XMMUYECKHUE CBOKMCTBA OKCHIOB. [lonyyenue okcuaos.

OcHoBanus. Kiaccudukanmss ocHoBaHWK: MIENOYM M HEPACTBOPHMBIC OCHOBAHUSI.
Homenkiarypa ocHoBanuii. @uU3MYECKHE W XMMUYECKHE CBOWCTBA OCHOBaHWU. llomyuenne
OCHOBaHHII.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa xucinot. @usndeckie U XUMHUECKHE
cBoricTBa KucioT. Pan akrusHoctu metaiuioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenkiatypa coneil. ®dusznueckue U XUuMUYecKHe cBoicTBa coieil. [lonyuenue
COJICiA.

I'enernueckas cBsI3bp MEK]y KJIACCAMU HEOPTaHUYECKUX COCTUHEHHUIA.

Xumuueckuit Ikcnepumenm:

KauyeCTBEHHOE OIMpeeNIeHUue COJEp)KaHUs KUCIOpoia B BO3AyXe, MOITyYeHHE, COOUpaHue,
pacro3HaBaHUE W HM3YyUYECHHME CBOMCTB KHCJIOpO/AA, HAOIIOIEHHUE B3aMMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3ZHMKHOBEHUS M IMPEKpalleHUs TOpeHus (Ioxapa), O3HAaKOMJICHHUE C
o0Opa3lilaMu OKCHJOB M ONUCAaHHE HX CBOICTB, NOJIy4YeHHE, COOMpaHUe, paclio3HaBaHUE U
M3y4YeHUE CBOMCTB BoAoponaa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcugom meau (1)
(BO3MOYKHO HCITOJIb30BAHKE BHJICOMATCPUAIOB), HAOIIOCHIE 00PA3IOB BEIIECTB KOJIMIECTBOM
1 Momb, uccaenoBaHUE OCOOCHHOCTEH PAacTBOPEHHUS BEIIECTB C PA3IMYHOM PACTBOPHUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMNPENEIEHHONM MAacCOBOM J10I€l pacTBOPEHHOTO BEIIECTBA,
B3aMMOJICICTBUE BOJBI C MeTaUlaMH (HaTpueM M KajbllieM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIICAOBAaHUE OOpPA3I[OB HEOPTAHMUYECKUX BEHIECTB Pa3IUYHBIX KJIACCOB,
HaOJIOZICHUE M3MEHEHUSI OKPACKH WHIUKATOPOB B PACTBOpAaX KHUCIOT U IIEJIOYEH, M3ydeHUe
B3aumoecTBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCIOT C MeETalIaMH,
peakuuii HeWTpanu3aluud, IOJIyYeHHE HEepPAaCTBOPUMBIX OCHOBAHHWM, BBITECHEHHUE OJHOIO
MeTaJljla JPYTUM U3 PaCTBOPA COJIM, PEUIEHUE SKCIIEPUMEHTAIbHBIX 33/1a4 110 TeMe «BaxHeiimme
KJIACChl HEOPTaHUYECKUX COEAUHEHHIN.

Ilepuoaunyeckuii 3axkon u Ilepuoamyeckasi cucrema xummu4deckux jiementon . U.
MenpaeneeBa. CTpoeHue aToMOB. XUMHYECKasi CBA3b. OKHMCJINTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBple MONBITKH KJIACCU(UKAIMA XUMHUYECKHX JJIEMEHTOB. [loHATHE O Trpymnmax
CXOJIHBIX 2JIEMEHTOB (IIEJIOYHBIC U IICIOYHO3EMEIbHBIC METAILIbI, TaJOT€HbI, HHEPTHBIC Ta3bl).
DIEeMEHTBI, KOTOpbIe 00pa3ytoT aM(OTEpHbIE OKCHUIIBI U THIPOKCHIBI.

[lepnonnueckuii 3axkoH. Ilepmogmueckas cucrema XuMmudeckux oaviemeHros [l M.
MengeneeBa. KopoTkomepuonnas u jauuHHONEpHoaHas (GopMbl [lepuoanyeckoil CHUCTEMBI
xumuueckux dsemeHToB J[. M. Menneneesa. Ilepuonst u rpynmsl. Duznueckuid CMBICH
MOPSIIKOBOTO HOMEpPAa, HOMEPOB MEPUOIA U TPYIIIIHI JJIEMEHTA.

Crpoenue aromoB. CocrtaB aroMHbIX saep. M3orombl. Onextponbl. CrpoeHue
AJIEKTPOHHBIX 000JI0UYEK aTOMOB MEPBbIX 20 XUMHUYECKHUX 3IeMEeHTOB [lepuoandeckoil cucTembl
. W. MenneneeBa. XapakTepUCTHKa XHMHUYECKOTO JJIEMEHTAa 110 €ro IOJOXEHUIO B
Ilepuonuueckoii cucreme JI. 1. Menpaeneena.



3aKOHOMEPHOCTU M3MEHEHUS pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIaM.

3nauenue [lepuoguueckoro 3akona u Ilepuoauyeckoit CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
JUI pa3BUTHA HayKu U npakTuku. J[. . Menaenees — yu€Hblii U rpaK1aHNH.

Xumuueckas CBS3b. KoBanientnas (monsipHas u HEMNoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETLHOCT XUMUUECKUX 3JIEMEHTOB. loHHAas CBs3b.

Crenenp  okucieHus. OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE  peakiuu.  [Ipouecchb
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit Ikcnepumenm:

W3y4eHHE OO0pa3loB BEIIECTB METAUIOB M HEMETA/UIOB, B3aMMOJICHCTBUE THJIPOKCH]IA
[MHKA C PAacTBOPaMHU KHUCIOT M IIEJIOYEeH, MPOBEICHHUE OMBITOB, WIIIOCTPUPYIOMUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIuil (TOpEHUE, PEaKIIUU Pa3I0KEHUS, COSTUHEHUS).

Mescnpeomemmnuie ceazu

Peanuzanust MexXpeIMETHBIX CBA3EH MPU M3YYCHUH XUMHH B 8 KJIacce OCYIIECTBISETCS
yepe3 UCIOJb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHSATHUH, TaK W TOHSITHIA,
SBJISTFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICTTbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01ure ecTeCTBEHHO-HAYYHbIC MOHATHUS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPUS, 3aKOH, aHATTU3,
CUHTE3, Kiaccu(pUKanusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
M3MEPEHNE, MOJIETb, SIBIICHUE.

®dusnka: Marepusi, aToMm, DOJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIWJI, H30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, SJEKTPUYECKUN 3apsl, BEUIECTBO, TeJIO, 00BEM, arperaTHOE
COCTOSIHME BEIEeCTBa, ra3, (HU3UYECKHE BEIUUYUHBI, €AUHUIBI W3MEPEHHS, KOCMOC, TIJIAHETHI,
3BE3151, ComHILE.

buomnorus: porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpalbl, TOpPHbIE MOPOJbI, IOJE3HbIC
MCKOIIaeMbl€, TOILUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peakuusi

[lepuonnueckuii 3akoH. Ilepmoanueckas cucrema xumuyeckux »siementoB /J[. .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB XHMHYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPUOMAOB, Kalusl, KAJIbLIHMS W UX COCAMHEHUH B COOTBETCTBUHU C
MOJI0KEHUEM 3JIEMEHTOB B [leproinueckoi CucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BewIecTBa: BHUAbl XUMHUYECKOH CBsA3U. THUIBI KPUCTAIUIMYECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMUECKOW PEHIETKY U BUJIa XUMUYECKOM CBS3H.

Kiaccupukanuss 1 HOMEHKJIATypa HEOPraHMYECKHX BEHICCTB. XHWMHUYECKHE CBOMCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYeCKHX COCIUHECHHM, TeHeTHYecKas
CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XMMHUYECKHX peakUui MO pa3IUYHbIM IpHU3HaKaM (TI0 YUCITY U COCTaBY
YYaCTBYIONIMX B PEAKIUU BEIIECTB, IO TEIJIOBOMY 3(QeKTy, Mo H3MEHEHHWIO CTEIeHe!
OKHUCJICHUS XUMUYECKUX JJIEMEHTOB, IO OOPAaTHMOCTH, IO YYacTHIO Karaiam3aTopa). DK30- U
SHJIOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTe o ckopocTu xuMmudeckoil peakiuu. [lonarue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTEHHBIX M TETEPOTeHHBIX peakuusx. [lonarue o
karanuze. lloHstue o0 XxXuMU4YecKOM paBHOBecHH. DaKTOPHI, BIMSIONIUE HAa CKOPOCTh
XUMUYECKON PEAKLUU U MOJIOKEHUE XUMUUYECKOTO PABHOBECHSL.



OKUCIUTENIBHO-BOCCTAHOBUTENIBHBIE PEaKIUH, 3JIEKTPOHHBIM OanaHC OKUCIUTENIBHO-
BOCCTaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIOIb30BAaHUEM METO/1a AJIEKTPOHHOIO OaJiaHca.

Teopust 3MEKTPOJIUTUUECKON AUCCOLMALUM. DIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
aHMOHBI. MeXaHHU3M JUCCOLMAIMM BEIIECTB C pPA3JIMYHBIMM BUIAAMU XHMHYECKOH CBS3H.
Crenenp auccounanuu. CuiabHbIE U ClIa0ble 3JEKTPOIUTHI.

Peakuyu monHoro oomeHa. YcinoBHusl NMPOTEKAHUS PEAKIMI MOHHOrO OOMEHa, MOJHbIE U
COKpalllEHHbIE MOHHBbIE ypaBHEeHUs peakuuid. CBoMCTBa KHCIOT, OCHOBAaHMM U cojiel B cBeTe
IpeCTaBiIeHU 00 3JIEKTPOJUTHYECKON Jucconuanuu. KadyecTBEHHbIE pPEaKLMU Ha HOHBI.
[TonsiTHE O THAPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE C MOJENSMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYeCKUX BEIIECTB —
METaJUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEHIECTB (XJIOpUAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMYECKOM pEaKIuu OT BO3JACHCTBUS pPa3IMUYHBIX
(akTOpoOB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpOLiEcca JUCCOLUALUU
KHCJIOT, 11eJI0uel U cosel (BO3MOXKHO MCIOIb30BaHUE BUAEO MAaTEPUAJIOB), IPOBEACHHUE ONBITOB,
WITIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHMs peakUuii MOHHOro oOMeHa (oOpa3oBaHME OCajIKa,
BbIJICJIEHUE Ta3a, 00pa3oBaHUE BOJIbl), OIMBITOB, WILIIOCTPUPYIOIIUX NPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKLUUN (FOpeHHE, peaKlUuu pPas3iokKEeHUs, COEAMHEHUs), PACIIO3HABAHUE
HEOPraHMYECKHUX BELIECTB C IIOMOIIbI0 KAaueCTBEHHBIX pEakUMi Ha HWOHBI, pEIICHUE
9KCHEPUMEHTAIbHBIX 3a7a4.

HemeTauibl 1 X coeJUHEHHSA

OOmast xapaktepucTuka TajsoreHoB. OcoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHBIE
crernieHu okucieHus. CtpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJIONEHOB.
XUMHUECKHEe CBOMCTBAa Ha NpuMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMHu, HeMeTalslaMH,
menoyamu). XmopoBopopoa. ConsHas KHCIOTa, XUMHUYECKHE CBOMCTBa, IOJIyYy€HHE,
npuMeHeHue. JlelicTBre xJiopa U XJI0pOBOAOPO/a Ha OPraHK3M uesloBeka. BaxHelue Xmopusl
U X HaXO0KJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 3aeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3MyecKHe CBOWCTBA NMPOCTBHIX BELIECTB —
KHUCJIOpPOJia U cepbl. AJUIOTPONIHbIE MOAU(UKALIUK KUCIOPOJA U cepbl. XMMUYECKUE CBOMCTBA
cepsl. CepoBojiopoji, cTpoeHue, (U3MYEeCKue M XHUMHUUYECKHe CBOMCTBAa. OKCHUIBI CEphl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KuCIOTa, GU3NYECKUE M XUMHUYECKHE CBOICTBa
(oOme Kak IpeaCcTaBUTENs Kiacca KUCJIOT M creuududeckue). XHUMHUYECKHE PEaKIMH,
JeXallie B OCHOBE IPOMBILIUIEHHOIO croco0a MOoJdydeHUs cepHoW Kuciotbl. [Ipumenenue
cepHoll Kucnotel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklys Ha cyiabdar-uon. Haxoxnenue
ceppl M €€ COeAMHEHUHl B MpHUpoje. XUMHUECKOE 3arpsi3HEHHE OKpYXKarolled cpesl
COCMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arpsA3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALLCHHUSL.

OOmass xapakrepucTuka 371eMEeHTOB VA-rpynmnbel. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHH OKHCICHMA. A30T, paclpoCTpaHEHHE B MpHUpoJe, (U3NYECKUEe WU
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMUax, ero Gpu3ndeckue U XMMHYECKue
CBOICTBa, Moxy4yeHue u npumeHeHue. Coau aMMOHUSL, UX (PU3MUECKUE U XUMUYECKHE CBOWCTBA,
npuMmeHeHnne. KauecTBeHHas peaklds Ha MOHBI aMMOHUS. A30THAas KUCIOTa, €€ IOJIy4EeHHE,
¢u3nueckue M XUMHUYECKME CBOicTBa (0OLIMe Kak TNpeACTaBUTENs Kilacca KUCIOT U
cneunduyeckue). Mcnonb3oBaHue HUTPATOB M COJEM aMMOHHS B KadyeCTBE MHHEPAJIbHbBIX



ynoOpeHnil. XUMUYecKoe 3arpsi3HeHUE OKpY Karolleld cpeibl COeAMHEHUSMH a30Ta (KUCIOTHbIE
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Docdop, amroTporHbie MOIU(PUKAIIH
docthopa, puznveckue u xummueckue cporictBa. Oxcun docdopa (V) u pocdopnas xuciora,
¢u3nyeckue M XUMHMYECKHE CBOWCTBa, nosyuyeHue. lcmonb3oBanue (ochaToB B KauyecTBe
MHUHEpaAJIbHBIX y100pEHUH.

OOmas xapakrepuctuka 3aeMeHTOB IVA-rpynmsl. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIC CTEIIEHH OKUCIEHHS. YTJIEPO, AJTIOTPOIHbIE MOIU(UKAIIUH, PAaCIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMudeckue cBoicta. Ancop6ouus. Kpyrosopot yriepoaa B mpupoze.
Oxcunpl yriaepona, UxX GpU3NUECKue U XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
MOJTydeHUE U MPUMEHEHHE. DKOJOTHICCKUE TIPOOJIeMBbI, CBsI3aHHBIC ¢ OKcuaoM yriepona (IV),
THIIOTE3a TJIO0ATBHOTO TMOTEIUICHUS KJIMMara, MapHUKOBBIN 3¢ dekr. YrompHas kucimora u eé
COJM, UX (PU3MUECKUE M XMUMHMYECKHE CBOICTBA, MOJydeHHME M NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-uMoHbL.  Mcnonb3oBaHue  KapOOHaToB B ObITY, MeAMLUHE,
IPOMBIIIIEHHOCTH U CEIbCKOM XO035HCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BELIECTBAX KaK O COEIMHEHUSX yriepoia
(MeraH, »TaH, OSTWIEH, AalETWIEH, 3TaHOJ, IJULEpPUH, YyKCycHas kuciota). [Ipuponnsie
UCTOYHUKU YTJIEBOAOPOAOB (Yrojb, HPUPOAHBIM ra3, HeQTb), MPOAYKTHl HMX NepepadOTKU
(OeH3uH), UX pOJb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOIOrMYECKN BaXKHBIX BELECTBAX:
KUpax, Oenkax, yrieBoJax — M HUX pOJU B KHU3HU 4YeJIOBeKa. MarepuallbHOE €IMHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COCIUHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHME CBOWCTBA, IMOIy4YE€HHE U IPHUMEHEHHE.
CoenuHennus kpemHusi B mnpupone. OOmmue mpencraBieHuss o0 okcuae kpemaus (IV) u
KpeMHUEBOM kuciore. CUIIMKAThI, UX UCIIOJIb30BaHKE B OBITY, B IPOMBIIIIEHHOCTU. BaxxHeilue
CTPOMTENIbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. I[IpoGiembl
0€30I1aCHOT0 UCII0JIb30BaHMsI CTPOUTEIbHBIX MaTEpPUAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHre 00pa3loB HEOPTaHMYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI, TPOBEACHUE
Ka4eCTBEHHBIX PEaKUWi Ha XJIOPUA-MOHBI U HAOIIOJACHUE MPHU3HAKOB MX NPOTEKAHUS, OIBITHI,
oTpakarolue (pU3NYEeCKue U XMMUYECKHE CBOMCTBA IaJIOTEHOB M UX COEJUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHANIOB), O3HAKOMJIEHHME € O0pa3liaMu XJIOPUIOB (TaJIOr€HU0B),
O3HAaKOMJIEHHE C oOpa3llaMu cepbl U €€ COEAMHEHUAMU (BO3MOXKHO HCIIOJIb30BAHUE
BUJEOMATEepHaoB), HaOJroJeHHWe Tpomecca OOYyrJIMBaHUS — caxapa TIOA  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEpHOW KHMCIIOThI, U3yuyeHHE XUMHUECKUX CBOMCTB pa30aBiIeHHON cepHOU
KHCIJIOTBI, MPOBEJICHHE KaueCTBEHHOM peakiuu Ha Cyiab(paT-HOH M HAOJIOJeHHE NpHU3HaKa eé
NPOTEKAaHUs, O3HAKOMJICHHE C (PU3MUECKUMH CBOMCTBaMH a30Ta, (ocdopa W WX COeNUHEHHM
(BO3MOKHO HCITOJIb30BaHHUE BUACOMATEPHAIIOB), 00pa3liaMu a30THBHIX M (POCHOPHBIX YIOOpEHHIA,
HOJy4YeHue, coOupaHue, paclo3HaBaHWE M HW3y4yeHHE CBOWCTB aMMHakKa, IpPOBEJCHUE
Ka4eCTBEHHBIX peaKkluii Ha MOH aMMOHUSA U pocdaT-noH U U3yyeHHe MPU3HAKOB UX MPOTEKaHUs,
B3aMMO/ICICTBIE KOHIIEHTPUPOBAHHOM a30THOM KHMCIOTHI C ME/bI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJCOMATEPHAJIOB), H3Y4YCHHE MOJENCH KpPUCTAJUIMYECKHX pemI€TOK anmasa, rpadwura,
¢ynepeHa, 03HAKOMIJIEHUE C MTPOLECCOM a/1COPOLIMK PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yrIéM W YCTPOMCTBOM NpOTHMBOrasa, MOJydeHue, coOupaHue, paclio3HaBaHUE U H3ydeHHE
CBOICTB yIJIEKUCIIOrO Ta3a, IPOBEJCHUE KaUeCTBEHHBIX peaklUii Ha KapOOHAT U CUIIMKAT-HOHBI
U U3y4EHUE I[PU3HAKOB MX MPOTEKAaHUs, O3HAKOMJIEHHE C MPOAYKIHEH CHUIMKAaTHOU
IIPOMBIIIIEHHOCTH, PEUICHUE 3KCIEPUMEHTAIBHBIX 3a7ad 10 TeMe «BakHelue HeMeTaubl U
UX COCIIUHEHUS».



MeTta/libl M KX COCAUHECHUS

OO0mas xapakTEepUCTHKAa XWMHUYECKMX DJJEMEHTOB — METaUIOB Ha OCHOBaHUU UX
nonoxkeHus B [lepuoanueckoit cucreMe xumuuyeckux aemenToB . . Menaeneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBs3b M METAJUIMYECKas KpHUCTAJIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN ps HanpspkeHUH MeTawioB. PU3MYEeCKMe U XUMUYECKUE
cBoiicTBa MeTayioB. OOmme crnocoObl moixydeHus: MeTaioB. [loHATHE O KOPPO3UM METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTalb, YyT'yH, JIOPATIOMUHNN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MMPOMBIILICHHOCTH.

[[{eounble MeTaNIBL: TIOJIOKEHUE B [lepronnueckoi cucteMe XuMHUYECKUX 3J€MEHTOB /I,
H. MenneneeBa, CTpOCHUE MX aTOMOB, HaXOXJEHHE B npupoje. PU3NYECKUE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIBI U THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAIBI MarHui M KajabUui: nojoxxkenue B Ilepuogmueckoit
cucreme xumuueckux annemeHToB [[. WM. MenneneeBa, CTpoeHHME HX aTOMOB, HAXOXICHHUE B
npupojae. PU3NYeCcKue U XMMHUYECKHE CBOMCTBA MarHusl U Kaiblusd. BaxkHenmume coeauHEHUs
KaIbIUs (OKCUI, TUAPOKCHU, COJN). JKECTKOCTD BOJIBI U CITOCOOBI €€ YCTpaHCHUS.

AntoMuHuii: nionoxkeHue B llepumoamdeckoin cucteMe Xxumudeckux sjaemeHToB . .
MenieneeBa, CTpOCHHE aTOMa, HaXOXKJAE€HHE B npupoae. OPu3nueckre U XMMUYECKUE CBOMCTBA
amroMuHUSI. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH]IA AITFOMHHHS.

Kenezo: mnonoxenune B Ilepuonnueckod cucrteMe xumuyeckux osnementoB JI. U.
MenieneeBa, CTpOCHHE aTOMa, HaXOXKJAE€HHE B npupoae. Ouznueckre U XMMUYECKUE CBOWCTBA
xene3a. Okcuapl, ruapokeuapl u conu skenesa (II) m xenesa (III), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHE C O00pa3llaMH METa/lIOB M CIUIaBOB, MX (U3UYECKUMHU CBOMCTBAMH,
U3yUYEHHE PE3yJIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO HKCIIOJIb30BaHHE BHAEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCH/IA KAIBIUS U HATPHUS C BOAOU (BO3MOKHO MCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIIECIOBAHUE CBONCTB KECTKOM BOJBI, IpOIECCa TOPEHHS >Kele3a B
KUCIopoe  (BO3MOKHO — HCIIOJNIb30BaHHE  BUICOMATEpHUAOB), TMPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kajbls, alllOMUHUA, HWHKA, xkene3a (1) u xenesza
(III), meau (II), HaOmroieHNE W ONMMCAHUE IPOLIECCOB OKPALIMBAHUS IJIAMEHU MOHAMH HaTpus,
KaJusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIICIOBAHUE aM(OTEPHBIX
CBOMCTB THJIPOKCUJA aJTIOMUHUS U THUIPOKCUJA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHel1ne MeTamibl U UX COSAMHEHUS.

XuMus H OKpyKamoas cpeaa

BeniectBa 1 maTepuansl B TOBCETHEBHOM JKM3HH 4Y€JIOBEKA. be3omacHoe MCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas moMomip Npu XUMHUYECKUX OXKOTrax H
OTPABJICHHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOMICH cpebl (TpeiebHas A0MyCTUMAast KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Poib xuMuu B pemeHn# SK0IOTHIECKUX TPOOIIeM.

Xumuueckuit IKcnepumenm:

u3ydeHue o0pa3oB MaTepHalIoB (CTEKIIO, CIIJIaBbl METAJLIOB, MOJIMMEPHBIE MaTepUabl).

Mesxicnpeomemmuuie ceasu

Peanuzanust MexXnpeIMETHBIX CBA3EH MPU M3YYCHUH XUMHH B 9 Kiacce OCYIIECTBISETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATUH, TaK U MOHITHIA,
ABJISIFOLIIUXCSI CACTEMHBIMHU JIJ151 OT/I€TIbHBIX IPEMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.



OO111e ecTeCTBEHHO-HAYYHbIE MOHATHS: HayYHbIH (aKT, TUII0Te3a, 3aKOH, TEOpUs, aHAJIN3,
CHHTCE3, KJ'IaCCI/I(l)I/IKaLII/IFI, MNEpUOANIHOCTD, Ha6J'IIO[[€HI/I€, SKCIICPUMCHT, MOACIIMPOBAHUC,
U3MEpPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBINA YPPEKT, TEXHOJIOTHSI, MATEPHAIIBL.

®dusuka: MaTepus, aroM, OJIJIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIHJI, H3O0TOIIBI,
PaJMOaKTHBHOCTb, MOJICKYJA, JJIEKTPUYECKUH 3apsij, MPOBOJHUKH, IOJYINPOBOIHUKH,
JMRJIEKTPUKY, (OTORIIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOe COCTOSHUE BEIeCcTBa, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEITUYHHEI,
€IMHULIBI U3MEPEHHs], KOCMUUYECKOE IPOCTPAHCTBO, IIaHEThI, 3BE3/b1, COoNHIIE.

Bbuonorus: ¢orocunTes, npixanue, O6uochepa, sKocHCcTEMa, MUHEPAJIbHBIE yIOOPEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTLI, MUTATCIIbHBIC BEIICCTBA.

l'eorpadus: armocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
MCKOIIaeMbIe, TOIUTHBO, BOJHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yNabTaThl OCBOEHUS HPOrpaMMbl OCHOBHOIO 0OmIero o0pa3oBaHus
JOCTUI'alOTCA B XO/J€ O6y‘I€HI/IH XUMHU B €IUHCTBE y‘IG6HOfI ¥ BOCITHTATEIILHOM JACATCIIBHOCTHU B
COOTBECTCTBUU C TpaaAUuIIUOHHBIMHA pOCCHfICKHMH COHUOKYJIbTYPHBIMU n AYXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE MpaBUJIaMH M HOpPMaMH IOBEIEHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUSI, CAMOPA3BUTHSI U COLIMATIN3ALUN O0yUYaOLUXCSL.

JInyHOCTHBIE PE3YIBTATBI OTPAXKAIOT TOTOBHOCTDH O6yanOIHHXCH PYKOBOACTBOBATHCA
CHCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALUN M PACUIMPEHHE OIbITAa AEATEIbHOCTH Ha €&
OCHOBE, B TOM UYHCJIE B YAaCTH:

1) mnaTpuoTN4eCcKOro BOCIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHHUA K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HaCJICAUO, IIOHHMMAaHHUA 3HAUYCHUA XUMHYECKOU HAayKH B XWU3HHU COBPCMCHHOI'O O6HI€CTB8,,
CHOCOOHOCTH BIIa/IeTh JOCTOBEPHON MH(OpMAaIUEel 0 MepeJoBbIX JAOCTHKEHHMAX U OTKPBITUSIX
MHUPOBOW M OTE€YECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HaHMAX 00 yCTpoiicTBe
Mupa 1 o0LIEeCTBa;

2) rpaKIaHCKOI0 BOCIIMTAHMSA:

IPEICTaBICHUS O COLMAIBHBIX HOpMax M IpaBWJIaX MEXKIMYHOCTHBIX OTHOLICHHH B
KOJIJIEKTHBE, KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTH B OO0I1IECTBEHHO HOJIE3HOH,
yu4eOHOUCCIIEI0BATEIbCKONW, TBOPYECKOM M JIPYrMX BHJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JEATEIIEHOCTH NIPY BHIITOJIHEHUH YU4eOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIIOJIHEHUM XHMHUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHHMS K
B3aMMOIIOHMMAHUIO ¥ B3aUMOIIOMOILM B MpoOLecce 3TOW y4yeOHOH NesTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBCACHHUEC M IIOCTYIIKHM CBOHX TOBapHIHefI C MO3WIMU HPABCTBCHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUpPOBO33PEHUYECKHE  NPEACTAaBICHHUS O BEUIECTBE U  XUMHUYECKOM  peaKluy,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH U COCTaBIIAIOLIME OCHOBY I
NOHMMAHHS  CYIIHOCTM HAy4HOM KapTUHbl MHpa, HpPEICTaBI€HHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs IPUPOIbI, B3aUMOCBA3SX YeJIOBEKa C MPUPOJHON Cpelloi, O poiu
XMMHUHU B IO3HAHUM ITHX 3aKOHOMEPHOCTEHH;



[IO3HABATEJIbHbIE MOTHUBBI, HANpPABJICHHbIE HA IOJYyYEHHUE HOBBIX 3HAHUM 10 XUMUH,
HEOOXonuMBbIe Ui OOBSCHEHMs HaOJIOJaeMbIX IPOIECCOB U SIBJICHUH, II03HABATEIILHOM,
WH(POPMAITMOHHON U YUTATEIHCKON KYJIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON PabOThI
C yueOHBIMU TEKCTaMH, CIPABOYHOMN JHUTEPATYpOH, ITOCTYNHBIMU TEXHUYECKUMHU CPEIICTBAMU
nHGOPMAIMOHHBIX TEXHOJIOTHH;

uHTepec K OOyYeHHI0O M TMO3HAHHIO, JI0O03HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHUI0, TIPOSKTHOW W HMCCIIEAOBATEIBCKON JEATCIHOCTH, K OCO3HAHHOMY BBIOOpY
HAINPaBIEHHOCTU U YPOBHs 00y4YeHHS B ajbHEHIIEM;

4) popMupoBaHNS KYJbTYPbI 310POBbA:

OCO3HAaHME IEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIEHMS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3J0POBBIM 00pa3 JKM3HU, OCO3HAHHME IIOCIEACTBUNA W HENpPUATHE BPEIHBIX
OpUBBIYEK (YHOTPEONCHUSI alKOrojs, HapKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOIIIO/ICHUS
MpaBHJI OE30MACHOCTH MIPH OOPAIICHUH ¢ XUMHUYECKUMHU BEUIECTBAMH B OBITY U pealbHOMN KU3HU;

5) Tpya0BOro BOCIUTAHMS:

MHTEpEC K MPAKTUIECKOMY M3YUYECHHUIO Mpodeccrii 1 Tpyaa pa3InyHOTO poja, yBaKEHHE K
TpyLy W pe3yiabTaraM TPYAOBOM JEATENBHOCTH, B TOM YHCIE€ HA OCHOBE IPUMEHEHUs
OPEIMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHBIM BBIOOP WHIUBUAYATbHOW TPACKTOPUU
IPOJOHKEHUS 00pa3oBaHUs C y4ETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUU,
OOIICCTBCHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHENHONH MpOo(ecCHOHATLHON JEATeIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHH, TOTOBHOCTh aIaITHPOBATHCS B PO(ECCHOHANBHOM Cpee;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHMS:

HKOJIOTMYECKH 1I€JIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK UCTOYHHUKY JKU3HU Ha 3eMiie,
OCHOBE €€ CYIIeCTBOBaHHMS, NMOHMMAHHE LEHHOCTH 3/I0pPOBOTO M 0e30macHOro oOpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3UYECKOMY U TICUXHYECKOMY 3JI0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHHUS MPaBUil OE30MacHOro MOBEACHHS IPU paboTe ¢ BEIeCTBaMH,
a TaK)Ke€ B CUTYyAIUAX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, TMOJTy4aeMble MPU HU3YYEHUM XUMHUH, ISl PEIICHHS
3a71a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOJTHON CPEOH, ISl MOBBILICHUS! YPOBHS 3KOJIOTUYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJOTHYECKUX MPOoOJIeM U MyTed MX pelieHus
MOCPEJICTBOM METOJOB XUMUH, IKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJCTBOBATHCS UM B
II0O3HABATEJIbHOW, KOMMYHUKATUBHOM Y COLIMAIIBHON IIPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MerampenMeTHBIX pe3yIbTaTOB BBIACISIOT 3HAYMMbIE A (OPMUPOBAHUS
MUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUIN, TUNO0Te3a, (aKT, CHCTeMa,
IpOIIEeCC, IKCIIEPUMEHT M JIPYTO€.), KOTOPbIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX y4EOHBIX
peIMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUUM M3 ATUX IIPeIMETOB (POPMUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAayYHOW KapTUHE MUpa, U YHHUBEpCalIbHbIC ydeOHbIE NeHCTBUs (MO3HABAaTEIbHBIE,
KOMMYHHUKATHBHbBIC, PETYJIATHUBHBIE), KOTOpble 0OecnedrnBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEILHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOW AEATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHMBepcAJIbHbIE YUeOHbIe AeliCTBUS

ba3oBble Jlornueckue 1eMCTBUSA:

YMEHHUS MCIOJIb30BaTh MPUEMBI JIOTUYECKOIO0 MBIIIEHU @PU OCBOCHUM 3HAHUM:
pacKpbIBaTb CMBICT XUMUYECKUX TOHATHH (BBIOCIATH HMX XapaKTEpHbIE IPU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTHUSMH), UCIIOIH30BATh TOHATHUS I OOBSICHEHUS
OTIIeNbHBIX (DAaKTOB U SIBICHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUM i KIacCHU(pUKAIUU
XUMUYECKHUX BEIIECTB U XUMUYECKUX PEaKIUi, YCTaHABIMBATH IPUUYMHHO-CIIEACTBEHHBIE CBSI3U



MEXy 00BEKTaMHU U3yUeHHUs, CTPOUTH JIOTUUECKUE pacCykAeHus (MHAYKTUBHbIE, 1€ TyKTHBHBIE,
110 QaHAJIOTHH), JIeIaTh BBIBOABI M 3aKITIOYCHUS;

YMEHHE MPUMEHATh B MPOLECCE MO3HAHMS MOHATHS (IPEIMETHBIE M METalpeIMEeTHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XUMHUU, MPeoOpa3oBBIBATH MIMPOKO
MPUMEHSEMbIE B XMMHHU MOJIENIbHbBIE MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJ 3JIEMEHTA),
xuMudeckass ¢GopMylia W ypaBHEHHE XUMHYECKOW peaklud — TMpU pElIeHuHu YydeOHO-
NO3HABATENBHBIX 337a4, C Y4YETOM OSTUX MOJICNBHBIX TPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKH H3y4a€MbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX DPEaKIHMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3U U
IPOTHBOPEUHSI B U3Y4AEMBIX MTPOIECCAX U SBICHUSX.

Ba3oBble ucciegoBaTebcKue 1elCTBUS:

YMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTA MO3HAHUA, a
TakkKe B KayecTBe OCHOBBI i (OPMUPOBAHHUS THUIMOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

nproOpeTeHne omnbiTa MO IUIAHUPOBAHHUIO, OPTaHM3AalUU U TPOBEICHUIO YYCHHYECKHX
IKCIIEPUMEHTOB, YMEHHE HAOJI0aTh 32 XOJIOM IPOIIECCa, CAMOCTOSTEIHHO IPOTHO3UPOBATH €r0
pe3ynbTaT, GopMyIupoBaTh OOOOIIEHHS M BBIBOJBI IO pE3ylbTaTaM IPOBEIEHHOTO OIbITA,
UCCJIEIOBAHMSI, COCTABIISATh OTUET O POAEIaHHOM padoTe.

Padora ¢ undpopmaumeii:

yYMEHHE BBIOUPATh, AaHATH3UPOBATH U UHTEPIPETUPOBATh HH(DOPMAIHIO PAa3TUYHBIX BUI0B
U GopM IPECTABICHUS, TOTyYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JTUTepaTypa
XUMHYECKOTO COZIEp)KaHUs, CIPaBOYHbIE MocoOms, pecypchl HHTepHETa), KPUTHYECKH
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJIBI M 3alPOCHI IPH MOUCKE U 0TOOpe HH(popMauu U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMMBIX VISl BBIMOJHEHUS YUeOHBIX U MO3HABATEIbHBIX 3a7a4
onpeAenéHHOr0 THIA, MPUOOPETeHHE ONbITa B OOJIACTH HCIOJB30BaHUSA HH(OPMALIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOIB30BAHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYIO (OpMYy TpeACTaBICHUS
uHGOpMallMd U WUTIOCTPUPOBATh peEIlaeMble 33/Ja4d HECJIOKHBIMH CXEMaMHU, JAUarpaMMaMu,
npyrumu popmamu rpaduku ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCIOIb30BaTh W AHAIU3UPOBATh B Mpolecce ydyeOHON M HMCCIenoBaTeIbCKOU
NeSITeIbHOCTH WH(OPMAILIHMIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH MPUPOTHOMN Cpebl.

KoMmyHHKaTHBHBIE YHUBepCAJIbHbIC y4eOHbIE 1eliCTBUSA:

YMEHMs 3aJaBaTh BOIPOCHl (B XoJe Juajora W (Wiu) AUCKYCCHM) IO CYILIECTBY
oOcyxmaeMoli TeMmbl, (HOPMYITUPOBATH CBOM MPEUIOKEHUS] OTHOCHUTEIFHO BBIOJHEHHUS
peJIOKEHHOMN 3a/1a4u;

YMEHHS PEACTABIATH MOMy4YEHHBIE Pe3yIbTaThl MO3HABATEIBHON AESITETbHOCTU B YCTHBIX
U THCHBMEHHBIX TEKCTaxX; [eJlaTh TMPE3CHTAUUIO0 PEe3yJbTaTOB BBINOIHEHUS XHUMHUYECKOTO
IKCIIEPUMEHTa (JJa0OpPaTOPHOIO OMbBITa, JTAOOPATOPHOH pPadOTHI MO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MPOEKTA);

yYMEHHS yueOHOr0 COTPYJHUYECTBA CO CBEPCTHMKAMH B COBMECTHOH IMO3HABATEIbHOU W
MCCIIEIOBATEIBCKON JICATEIIbHOCTH TPH PEIICHUH BO3HUKAIOMIMX IMPOOJIeM Ha OCHOBE y4éra
O0MMX WHTEPECOB W COTJIACOBAHHS MO3MLUN (0OCYXIEHHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBD», KOOPAUHAILIMA COBMECTHBIX JCUCTBUIA, OINpe/ieJieHHe KPUTEPUEB IO OLIEHKE KauecTBa
BBIMIOJTHEHHON paOOTHI U IpYTHE).



PeryasitTuBHble yHUBepcaJbHbIe y4eOHbIe eiicTBUS:

YMEHHE CAaMOCTOSTEIBHO ONMPEIEISTh el JACSITSIbHOCTH, INIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh W TPU HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO JIEATEIHHOCTh, BBIOMPATH
HaubOonee H(P¢eKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX M MO3HABaTENbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTaBJISITh WJIM KOPPEKTUPOBATh MPEIJIOKCHHBIH AJITOPUTM JIEHCTBHH NpH
BBIMIOJTHEHUH 3aJjaHUil ¢ y4€TOM TMONYy4YeHHs] HOBBIX 3HAHUM OO0 H3y4aeMbIX OOBEKTax —
BEIICCTBAX W PEAKIIUAX, OIICHUBATh COOTBETCTBUE IMOJIYUCHHOTO PE3yiIbTaTa 3asiBICHHOH IICIIH,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3a/IaHUH.

INPEAMETHBIE PE3YJIbTATHBI

B cocraBe mpenMeTHBIX pPe3yJabTATOB IO OCBOCHHIO O0S3aTEIBHOTO COACpPXKAHUS,
YCTAaHOBJICHHOTO JIaHHOW (enepanpHOil pabodeld TpoOrpaMMoid, BBIICISIOT: OCBOCHHBIC
0o0y4aroIMMHUCS HAay4HbIE 3HAHHS, YMEHHUS W CIOCOOBI JEHCTBHIL, BUIBI JAEATEIBHOCTU IO
MOJlyYEHUI0O HOBOTO 3HAHHUSA, €ro HHTEpHpeTaluy, MNpeoOpa3oBaHUI0 W MPUMEHEHHIO B
Pa3IUYHBIX Y4SOHBIX M HOBBIX CHUTYaIUsX.

K xonmy oOydenust B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTb CHOPMHUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUH:

® PAacKpBIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHITHIA: aTOM, MOJCKYJa, XUMHUYICCKHMA
QJIEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEMIECTBO, CMech (OAHOpPOIHAS U
HEOJIHOPO/IHAs), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJISIpHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJS XHUMHYECKOTO
9JIEMEHTAa B COCAMHCHHH, MOJIIPHBIM OOBEM, OKCHJ, KHCIOTAa, OCHOBAaHHE, COJIb,
3JICKTPOOTPHUIIATEILHOCTD, CTEIICHh OKUCIICHHS, XUMHYECKas PEaKIns, KIacCH(PpUKAIIHI
PEaKIMi: peakluk COCTUHCHUS, PEaKIIMK PA3JI0KECHUS, PEaKIIUN 3aMEeIIECHUs, PeaKIuu
oOMeHa, 9K30- U IHAOTEPMHUYECKUC PEAKIIUH, TETUIOBOW 3PPEKT peakiuu, Sapo aToMa,
AJICKTPOHHBIA CJIOW aroMma, aTOMHas OpOuTalb, PaguyCc aTroMa, XUMUYECKas CBS3b,
MOJISIPHAsE M HETMOJsIpHash KOBAJICGHTHAs CBS3b, MOHHAs CBSA3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi IO BelecTBa (IIPOIIEHTHAS KOHIICHTPAIIHS) B paCTBOPE;

®  WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHYECKHX IMOHATHA U TMPUMEHATH 3TH
MTOHSATHUS IIPU ONMMMCAHUH BEIIECTB M MX MPEBPAICHUI;

® CIOJNBb30BaTh XMUMHYECKYI0 CHUMBOJIMKY Ui COCTaBlieHUs (OpMyN BEUIECTB H
YpaBHEHUN XUMHUYECKUX PEaKLUi;

® ONpeneNnsITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHApPHBIX COCIMHCHHAX, CTEICHBb
OKHUCJICHHS DJICMCHTOB B OWHApHBIX COCIWHCHUSAX, MPUHAIJICKHOCTh BEIISCTB K
OTIpeNeIEHHOMY KJIACCy COeNMHEHWH 10 (GopMynaM, BHI XUMHYECKOW CBS3U
(KoBaJICHTHAs! ¥ MOHHAS) B HEOPTAaHUYECKUX COCTUHCHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1€MOHCTPUPOBATh
MMOHUMaHWE TEPUOANYCCKON 3aBHCUMOCTH CBOMCTB XUMHUYECKHX DJEMEHTOB OT HUX
noyioxeHuss B Ilepuonuueckold cHCTeME, 3aKOHOB COXPaHEHHUS MacChl BEINECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUSHHs, 3aKOHa ABOTaJipo;

® ONUChIBATh U XapakTepu3oBaTh TabianuHyro ¢opmy llepuoanueckoil cucreMsl
XUMHUYECKHX JJIEMEHTOB: pPa3JinyaTh TMOHATHS «TJIaBHas moarpymma (A-Tpymma)» u
«mmoboynas moarpynmna (b-rpymma)», Maibie W OONBIIME TEPUOABI, COOTHOCHUTH
0003HaueHUsI, KOTOpbIe UMeTCs B Tabiuie «llepuoamdeckas cucTeMa XMMHYECKUX
anemenToB J[. MI. MenaeneeBay ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsja  sapa, OOINee YHCIO SJICKTPOHOB H
pacnpeesieHue UX 1Mo JIEKTPOHHBIM CIIOSIM);



KJIacCu(UIMPOBATh XUMHYECKHE 3JIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XUMUYECKHE
peakuuu (IO YMCIIy W COCTaBy Y4YacTBYIOUIMX B PEAKLUU BELIECTB, [0 TEIJIOBOMY
sddexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBAa BELIECTB Pa3IMYHbBIX
KJIacCOB, MOATBEpXKJas  ONHMCAHUWE IPUMEpPAMU  MOJIEKYJISIDHBIX  ypaBHEHHH
COOTBETCTBYIOIUX XUMUYECKUX PEAKITHIA;

IPOTHO3UPOBATh CBOICTBAa BELIECTB B 3aBUCHMMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHHSI XUMHYECKUX MPEBPALICHUN B Pa3IMUHBIX YCIOBHIX;
BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMUYECKOT0 JIeMEHTa 10 (popMysie COeTUHEHNsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, NPOBOAUTH PAacU&Thl IO YPAaBHEHUIO XMMUYECKON peaKkiuiy;

IPUMEHSITh OCHOBHBIC OIEPALMU MBICIUTEIBHON NEATETbHOCTH — aHAU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMATH3alNI0, KIAaCCU(UKALMIO, BBIABICHUE MPUYMHHO-
CJIEZICTBEHHBIX CBsi3ell — Ui M3YYEHUS CBOMCTB BEIECTB M XMMHMYECKHX PEaKIHi,
€CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOIIIOICHIE, U3MEPEHUE, MOICITMPOBAHNE,
AKCIIEPUMEHT (peaibHbI U MBICICHHbIN);

ClIeZIOBaTh MpPaBUJaM TIIOJB30BAaHUS XMMHUYECKOH TOCYIOM ¥ J1abOpaTOpHBIM
o0opy/Zi0BaHHEM, a TaKXe IpaBUiIaM OOpallleHUs C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 10 BBIIOJHEHUIO J1a00PATOPHBIX XUMHUECKUX OIBITOB MO MOIY4YEHUIO
U CcOOMpaHUIO ra3000pa3HbIX BEIIECTB (BOJOPOJAa M KHCIOPOJAA), MPUTOTOBIECHUIO
pacTBOPOB € ONPEAECIEHHON MAaCCOBOM JI0JIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
U TPOBOJUTH XMMHMUYECKHE SKCIIEPUMEHTHI IO PAacllO3HABaHUIO PAaCTBOPOB IIEJIOYel U
KHCJIOT ¢ IOMOILBIO MHIMKATOPOB (JIAKMYC, (DeHOI(PTATIEeHH, METUIOPAHXK U APYTHeE).

K xoHiy oOyueHus B 9 kjiacce npeMeETHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpaxkaTb c(hOPMUPOBAHHOCTh Y 00YUaIOIIUXCSl YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATHI: XUMUYECKUM 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BEIIECTBO, BAJIECHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHMS, XMMHUYECKas peaKuus, XUMHUYECKast
CBsI3b, TEIIOBOM 3(PEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, INEKTPOIUTHI,
HERJIEKTPOJIUTHI, BJIEKTPOJUTHYECKAs JUCCOLMAIMUS, pEaKUud HMOHHOrO OOMeEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE pEaKIMH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKI[MM,  OKHUCIHUTEIb,  BOCCTAHOBUTEIND,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, amM(pOTepHOCTh, XUMHUYECKas CBs3b
(KoBaJIeHTHasi, HOHHAasl, MeETaJJIMYecKas), KpUCTAJUIMUEcKas peléTKka, KOppo3us
METaJIJIOB, CIUIABbl, CKOPOCTb XHMHUYECKOM peakluu, IMpeleabHO JO0IMyCcTUMas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHYECKMX MOHATUNH U NPUMEHATH 3TH
MOHSTUS IIPU ONKMCAHUY BEIIECTB U UX MPEBPAICHUM;

UCIIOJIb30BaTh XWMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJICHHS (OpMyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

ONpEeNEeNsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa, MPHUHAIJIEKHOCTb BEUIECTB K ONPEAEIEHHOMY
KJIaCCy COCIMHEHHH 1o ¢opmMmyram, BUJ XUMHUYECKON CBsI3U (KOBaJIGHTHAs, MOHHAs,
MeTaJlJIM4YecKasl) B HEOPraHMYECKUX COCJAMHEHHUAX, 3apsii HOHA 10 XUMHYECKOU
dopMmyiie, XapakTep Cpelbpl B BOJHBIX PAaCTBOPAaX HEOPraHWYECKUX COECTUHEHUH, TUI
KPUCTAJUIMYECKON pEelIETKA KOHKPETHOIO BEILIECTBA;



packpeiBaTh cmbica llepuoanyeckoro 3akona /[. 1. MenaeneeBa u 1€EMOHCTPUPOBATH
ero MOHMMAaHME: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyio Gopmy [lepuoguueckoit
CUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas nonarpymma (A-
rpymnmna)y u «nobouyHas mnoxarpymma (b-rpynma)», Manbie W OONBIINE TEPUOJBI,
COOTHOCUTh 0003HAYEHMs, KOTOpbIE MMEIOTCSI B IEPUOJUYECKON Tadiuue, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn Aapa, o0Iee YUCiIo 3JIEKTPOHOB U PACHpPEesIeHHe HX M0 IEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJienax MajbIX IEpUOJIOB U TJIABHBIX MOATPYHI C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIMPOBATh XUMHYECKHE 3JIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XUMUYECKHE
peakiuu (IO YHCIy U COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
3¢ dexTy, Mo U3BMEHEHUIO CTENeHEeH OKUCICHHSI XUMHUYECKIX JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) OOIIME M CHEHU(PUUYECKHE XUMHUYECKHE CBOWCTBa
MPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPXK/Aas OMKMCAHUE IPUMEPAMU MOJIEKYISIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINH;

COCTaBIISITh YPABHEHUS DJCKTPOIUTUYECKON TUCCOLMALMU KUCIOT, IIeIouel U CONeH,
IIOJIHBIE U COKpALIEHHBIE YPAaBHEHUS PEaKIMil HOHHOrO OOMEHA, YpaBHEHUS PEaKlUii,
MOJATBEPXKJAIOIIUX CYHIECTBOBAHME TE€HETUYECKOM CBS3M MEXKAY BeEIlleCTBaMU
pa3IMYHbIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKINil MOCPEICTBOM
COCTaBIICHUS SJIEKTPOHHOT0 0ajaHca ITUX PeaKIuii;

MPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBHUCHUMOCTH OT HUX CTPOCHHS, BO3MOXXHOCTHU
MPOTEKAaHUsI XUMUYECKUX MPEBPAIICHUH B pa3IMYHBIX YCIOBUSAX;

BBIUMCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hopMyIie COeTUHEHHS, MaCCOBYIO JIOJIO BELIECTBA B
pacTBope, MPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMUYECKON PEaKIINH;

coOnrofarh MpaBuia [OJb30BAaHUS XHMHUYECKOM Mmocynol u  J1abopaTOpHBIM
0o0OpyZIOBaHHEM, a TaKKe MpaBHUja OOpaIIeHUs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKIHUSMHU IO BBHIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYyYEHHUIO
U COOMPaHHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa U YTIEKUCIOTO ra3a);

MPOBOAUTH PEAKIMH, MOATBEPKIAAIOIINE KAYECTBEHHBIH COCTaB PAa3IMYHBIX BEIECTB:
pacro3HaBaTh OMNBITHBIM MYTEM XJIOPHIA-, OpOMHUI-, MOAUI-, KapOoHaT-, docdar-,
CHIIMKAT-, Cyiab(aT-, THIPOKCHI-MOHBI, KAaTHOHBI aMMOHHS W HWOHBI HM3YYCHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpPALMU MBICIUTENbHON NEATEIbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHeHHE, OOOOIIEHHE, CHUCTEMAaTHU3AlMIO, BBIABICHUE NPUYMHHO-CIEICTBEHHBIX
CBs3€M — JUIS M3Y4YCHHs] CBOMCTB BEIIECTB M XMMHUYECKHUX DPEAKIIHi, €CTeCTBEHHO-
Hay4YHbIE METOABl T[O3HAaHWA — HaONIoJeHWe, W3MEpeHHe, MOICIUPOBAHHUE,
AKCIEPUMEHT (peabHbIN U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosmuecTBo yacoB
Ne HaumeHoBaHue pa3/ie/ioB U TeM JyekTpoHHbIE (HU(pPOBbIE)
KoHnTpoabsn IIpakTHyeck
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
ble padoThI ue padboTbl
Paznen 1. [lepBoHayanbHble XUMUYECKHE IOHATHS
XuMus — BaxkHasi 00J1acTh
L1 . 5 ) bu6mmoreka [JOK
. €CTECTBO3HAHMS U MPAKTUYECKOU
P https://m.edsoo.ru/7f41837¢
JIeATEIbHOCTH YEJIOBEKA
bubnuoreka [JOK
1.2 BemecTBa 1 XuMu4yecKue peakiuu 15 1
B peardt https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pasjen 2. BaxkHeililune npeacTaBuTe M HEOPraHMYeCKUX BelleCTB

)1 Boznyx. Kucnopoa. Ionsitie 06 6 bubmuoreka LIOK
OKCHJIaX https://m.edsoo.ru/7f41837¢
29 Bopopoa. IlonsTue o kucmorax u 2 1 bu6mmoreka [JOK
COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIC KJIACChI 1 1 1 bubnuoreka [JOK
HEOPraHUYECKUX COEAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. [lepuoanueckuii 3axon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /. . MenneseeBa. CTpoeHne aToMOB.

Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE pPeakuumn

3.1 [Tepuoanueckuii 3aKoH u

7

bubnuoreka [JOK



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

[Iepnoanueckas cucrema
XUMHUYECKUX 3JieMeHTOB []. 1.
MenneneeBa. CtpoeHue aTroma

https://m.edsoo.ru/7f41837¢

XUMHYECKAA CBA3b.

3.2 OKHCITUTENTBHO- 8 bromorexa LOK
' https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIIbHBIC PEAKIIHH
Hroro no pazneny 15 bubmmorexa LOK
https://m.edsoo.ru/7t41837¢
bubnuorexa [JOK
Pesepaiioe Bpens 3 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

9 KJIACC

KosmnuecTBo yacos DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uu@poBbIe
Ne /i P KonTpoabn IpakTHYeck (upp )
NMpOrpamMMblI Bcero o0pa3oBaTejbHbIe
ble padoThl ue padboThbl
pecypcsl
Pazgen 1. BemecTBO 1 XUMHYECKHE PeaKIUul
[ToBTOpEeHUE U yriayoneHue 3HaHUM Bbubmoteka LJOK
1.1 5 1
OCHOBHBIX Pa3/IesIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 32aKOHOMEPHOCTU XUMHUYECKHUX 4 bubnmnorexa [JOK
' peakmuit https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. 2 1 1 bu6mmoreka LIOK
' XHUMHYECKHE PEaKIIUK B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTa/JILI M BX CO€THHEHU S
)1 OO01mmas XxapakTepuCTHKa XUMUICCKUX 4 | bubnmorexa [JOK
' anemeHToB VIIA-rpymmsl. ["agorenst https://m.edsoo.ru/7f41a636
- OOmas X&pi;(l’[szCTHKa XéIMI/IIIeCKf/IX ) BuGmorexa LOK
. JJICMEHTOB -rpynmsl. Cepa u eé
1 124 P https://m.edsoo.ru/7f41a636
COCTUHEHUS
06
23| oneventon VApynm, Asor, dochop i | 7 || BuGmorexa LOK
' PYHHBL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
06
24| anevenron IVA-pym, Vesepoa ; 1 , | bubmoreralloK
' . Py ' poA https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCIUHEHUS



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

Hroro no pazneny

25

Pa3gen 3. MeTa/IbI M UX CO€ITHHEHUS

bubmuoreka [JOK
1 7 4
3 Obmue cBoiicTsa MeTaLIoB https://m.edsoo.ru/7f41a636
3.2 Baxueiiime MeTaibl U UX COSTUHEHUS 16 bubmmotera [OK
' a https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemniecTBa 1 MaTepuasbl B )KU3HU YETIOBEKA 3 bubmmotera [IOK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmmotera [IOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68



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

INIOYPOYHOE IINIAHUPOBAHUE

8 KUIACC
KoanuecTBo yacos
Harta JJIeKTPOHHBbIE HU(PPOBHIE
Ne KonTtpoa IIpakTHye
Tema ypoka usyue o0pa3oBaTejbHbIe
n/m Bcero bHbIE CKHe
HHA pecypcsl
padoThI padoTsbl
IT .P
1 PEIMET XTMUH. TOIb XHMUH B U3 1 https://m.edsoo.ru/7efb3c3c
yesoBeka. Tena u BemecTsa
2 [Tonsatre o0 MeTOAAX NO3HAHUSA B XUMUH 1 https://m.eds00.ru/9459¢9a
[Tpaktuyeckas padora Ne 1 «IIpaBuia paboTs
3 B J1a0OpaTOpUH U MMPUEMBI OOPAIIICHHS C 1 https://m.edsoo.ru/ab2a57cb
1a60pPaTOPHBIM 000PYTOBAHUEM
q .C 0
4 HeTbe BemeCTBavH CMECH. SATOCODR 1 https://m.edsoo.ru/8dffeead
paszeneHus cMecei
[Tpaktuyeckas padora Ne 2 «Pa3nenenue
5 cMmeceil (Ha mpuMepe OYMCTKHU MOBapeHHON 1 https://m.edsoo.ru/d9adcf25
COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/434a3592
X .3
7 UMUYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) 1 hitps-//m.cdsoo.ru/3a97f7c6
XUMHYECKHX 2JIEMEHTOB
[IpocTeie 1 ci0XKHBIE BEllECTBA 1 https://m.edsoo.ru/8d153ab3
9 ATOMHO-MOJIEKYJISIPHOE YUE€HUE 1 https://m.edsoo.ru/b44af747
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumunueckas popmyna. BaneHTHOCTS aTOMOB 1 https://m.edsoo.ru/3adc28cl

XUMHNYCCKHX 3JICMCHTOB

11

OTHOCHUTEbHAA aTOMHAsg Macca.

https://m.edsoo.ru/fac67eel



https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/3adc28c1

OTtHocuTenbHAsI MOJIEKYJISIPHASI Macca

MaccoBas 101 XMMHAYECKOT0 3JIEMEHTa B

12 https://m.eds00.ru/95bcb8f5
COEIUHEHNH
KomnnuectBo Bemectsa. Monb. MossipHas

13 = p https://m.edsoo0.ru/668edb4a
Macca
dusnyeckre U XUMUUECKUE SIBIICHUS.

14 https://m.edsoo.ru/8b878fcf
XuMHUecKas peaKuus
IIpu3HaKKU U yCIIOBUA IPOTEKAHMS

15 P Y ' 1P https://m.eds00.ru/84214963
XUMHYCCKHUX PEaKIIHiA
3aK0H COXpaHEHHUSI MacChl BEIECTB.

16 p = https://m.edsoo.ru/aalcl152d
XUMHUYECKUE YpaBHEHUS
BrerunciieHus KOau4ecTBa, MacChl BEIECTBA

17 Hf https://m.edso0.ru/b1656492
M0 YPaBHEHHSIM XUMUYECKUX PEaKIUil
Knaccudukanmss XuMruuecKux peakimii

18 (coenuHeHus, pa3oKeHHs, 3aMEIICHUS, https://m.edsoo.ru/fe58191f
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHimKiIoneauct. O0o0IeHne u https://m.edsoo.ru/213bbeaf
cucTeMaTu3alus 3HaHui
KonrponsHasa padora Nel o teme «Bemmecrsa

20 P P HI https://m.edsoo.ru/cc95e5ed
Y XUMHYECKUE PEaAKIIHID»
Boznyx — cmech razos. CoctaB Bo3ayxa.

21 Kucnopom — a1neMeHT ¥ MpOoCTOE BEIIECTRO. https://m.edso00.ru/237315cf
O30H
dusnueckne U XUMHUUECKHE CBOIICTBA

22 KHCJIOpOJia (PEeaKIuy OKUCIICHUS, TOPCHHE ). https://m.edsoo.ru/67245d2f

[Tousitue 06 oxcumax



https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/237315cf
https://m.edsoo.ru/67245d2f

CriocoObl MostydeHus KUCI0po/ia B

23 1a00paTOPUH U IPOMBIIUICHHOCTH. https://m.edso0.ru/896247cb
[Ipumenenue kucaopoa
TemmoBoii 3¢ (HeKT XUMUIECKON peaKIIvH,

24 MOHATHE O TEPMOXUMHUYECKOM YpaBHEHUH, https://m.edsoo.ru/4d71f{ebb
9K30- U YHJOTEPMUYECKHIX PEaKIUIX
TornmmBo (HedTh, yroias U METaH).

25 3arpsi3HeHue BO3/1yXa, CIOCOObI ero https://m.edsoo.ru/62a61752
MPEIOTBPAILICHHS
[TpakTuueckas padora Ne 3 mo Teme

26 «[lonydyenue u cobupanue KUCI0pPO/a, https://m.eds00.ru/329545¢9
W3y4YEHUE E€r0 CBOMCTB)

27 Bonopon — omeMeHT 1 mpoctoe BeitiecTro. https://m.edsoo.ru/2325645f
Haxoxnenue B mpupoje

)3 Ouznyeckrue 1 XUMHUIECKHE CBONCTBA hitps-//m.cdsoo.ru/acebabs
Bojgopoja. [Ipumenenue Bogopoaa

29 [TonsiTHe 0 KMUCTOTAX U COJAX https://m.edsoo.ru/d743b{8d

30 (CHIOCOOLI HOMYHCHHA BOAOPOAA B https://m.edsoo.ru/8dbbbc9b
JabopaTopun
[TpakTrueckas padora Ne 4 o Teme

31 «[lonydyenue u cobupanue BOAOPOA, https://m.edsoo.ru/37a3324a
U3Y4YEHUE €ro CBOMCTBY»

32 Mounsipabiii 00BEM razoB. 3akoH ABOTaapo https://m.edsoo.ru/714a252d
Brraucnenus 00b€ma, KOTMYECTBA BEIIECTBA

33 ras3a 1o ero M3Be€CTHOMY KOJIMYECTBY https://m.edsoo.ru/25858514
BEIIECTBA WU 00BEMY

34 Brruncnenus 005EMOB ra3oB M0 ypaBHEHHUIO hitps-//m.cdsoo.rw/ac3d2633

pCaKIMu Ha OCHOBC 3aKOHaA 00BEMHBIX



https://m.edsoo.ru/896247cb
https://m.edsoo.ru/4d71febb
https://m.edsoo.ru/62a61752
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/8dbbbc9b
https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/714a252d
https://m.edsoo.ru/25858514

OTHOIIIEHNH ra3oB

35 dusznyeckue 1 XUMHUUYECKHAE CBOIICTBA BOIBI https://m.edso00.ru/272b514c¢

36 CocraB ocHoBanwii. [TorsiTrie 00 HHIUKATOpPaAX https://m.edsoo.ru/3d2634ef
Bopna xak pactBoputens. HacbleHHbIE 1

37 HEHaCBILIEHHbIE pacTBOPbl. MaccoBas 10 https://m.edsoo.ru/2b19b4el
BEILIECTBA B pacTBOPE
[TpakTuyeckas padora Ne 5 o Teme

38 «[IpuroroiieHne pacTBOPOB C ONpeAEIEHHON https://m.edsoo.ru/9f55a219
MacCOBOM J0JIeH PACTBOPEHHOIO BEIIECTBA»
KonrponsHasa pabora Ne2 1o teme

39 P P https://m.edsoo.ru/c1¢c97fe3
«Kucnopoa. Bogopoa. Boga»
OKcHIBI: COCTaB, KIacCU(UKALIHA,

40 a Quica https://m.edsoo.ru/c321335¢
HOMEHKJIaTypa
[TonydyeHne 1 XuMHYECKHE CBOMCTBA

41 KHMCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/bceS2bca
OKCHIIOB
OcHoBaHU: COCTaB, KJIACCU(DUKALINA,

42 (uca https://m.edsoo.ru/cad9bc8a
HOMEHKJIaTypa
Ilonydyenune u XuMHU4eCKUe CBOMCTBA

43 y B https://m.edso0o.ru/eb3b238b
OCHOBaHHM
Kucnotel: coctaB, Ki1acCu(uKaIus,

44 Quican https://m.edsoo.ru/c589a687
HOMEHKJIaTypa

45 [TosnyuyeHne U XUMHUYECKUE CBOWCTBA KUCIIOT https://m.edsoo.ru/d2cc4664
Counu (cpeaHue): HOMEHKIATypa, CII0COOBI

46 (cpenme) }ip https://m.edsoo.ru/66bad57a
MOJTyYCHUSI, XUMUYECKUE CBOWCTBA
IIpaktrueckas padbora Ne 6. Pemenue

47 p p https://m.edsoo.ru/ef5f5b6d

OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEME



https://m.edsoo.ru/272b514c
https://m.edsoo.ru/3d2634ef
https://m.edsoo.ru/2b19b4e1
https://m.edsoo.ru/9f55a219
https://m.edsoo.ru/c1c97fe3
https://m.edsoo.ru/c321335c
https://m.edsoo.ru/bce52bca
https://m.edsoo.ru/cad9bc8a
https://m.edsoo.ru/eb3b238b
https://m.edsoo.ru/c589a687
https://m.edsoo.ru/d2cc4664
https://m.edsoo.ru/66bad57a

«OCHOBHHG KJIACChI HeOpFaHI/I‘-IGCKI/IX
COEIUHEHUN)

I'eneTnyeckas cBs3b MCKAY KJjlacCaMu

48 N https://m.edsoo.ru/3eafb436
HEOPTaHWYECKHUX COCAMHCHHIMA

49 O060011IeHre U CUCTEMAaTH3aIKs 3HAHUH https://m.edsoo.ru/acdf982¢

50 KonTponbnas padorta Ne3 mo Teme "Ov('J'HOBHI)IG https-//m.edsoo.rw/53e93cf
KJIACChI HEOPTAHMYCCKHUX COCAMHCHHIMA
[TepBbie MOMBITKY KIacCHPUKAITUU

51 XUMHUYECKUX 371eMeHTOB. [loHsTHE O rpymax https://m.edsoo.ru/45cb955f
CXOMHBIX JICMEHTOB
Ilepuonuueckuii 3akoH u [lepuoanyeckas

52 cUcTeMa XMMUYECKuX 351eMeHToB []. M. https://m.edsoo.ru/acfe3{3c
Menpeneena

53 [lepuropl, TPYMIIbI, MOATPYIIIIBI https://m.edsoo.ru/dd7cc851

54 Crtpoenue atoMoB. COCTaB aTOMHBIX SIJIEP. hitps-//m.cdsoo.rw/b34es b1
H3oTtomnsl
CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB

55 anemeHToB llepuoauyeckoit cucremsr /. U. https://m.edsoo.ru/fb64d6ef
Menpeneena
XapakTepucTHKa XUMUIECKOTO HJIEMEHTA TI0

56 ero nosioxeHuto B [lepuognueckoit cucreme https://m.edsoo.ru/3627atb4
. . MenneneeBa
3unauenue [lepuonnyeckoro 3aKoHa Jist

57 pa3BuTHUS HAayKu U pakTuku. /. U. https://m.edso00.ru/83762¢95
MenpeneeB — y4EHBIN, TIEIArOT U TPAKIAHIH
PesepBHBI ypoK. O6o6£ueHI/Ie U ) Bumorexa LIOK

58 cucteMmatu3anus 3HaHui / Beepoccuiickast

poBepoyHas pabora

https://m.edsoo.ru/00adb33¢



https://m.edsoo.ru/3eafb436
https://m.edsoo.ru/aedf982e
https://m.edsoo.ru/53e93cf2
https://m.edsoo.ru/45cb955f
https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/b34e5fb1
https://m.edsoo.ru/fb64d6ef
https://m.edsoo.ru/3627afb4
https://m.edsoo.ru/83762e95
https://m.edsoo.ru/00adb33c

Kontponsnas padora Ne4 o teme «Ctpoenue

bubmuorexa [JOK

> i;iﬁ;ﬁ;:ﬁ?:gj:acm%» / Beepoceniicias 1 https://m.eds00.ru/00adb486

60 ICKTPOOTPHIATENEHOCTE ATOMOR 1 https://m.edsoo.ru/2667a766
XUMHYECKHX 3JIEMEHTOB

61 HNonnas xumudeckas CBsI3b 1 https://m.edsoo.ru/2628ct49

62 KoBasieHTHast moJsipHast XMMUYECKasi CBS3b 1 https://m.edsoo0.ru/67tb6476

63 KoBasienTHast HenomnsipHasi XUMUYECKas CBSI3b 1 https://m.edsoo.ru/f32e6211

64 CreneHb OKUCICHUS 1 https://m.edsoo.ru/fe73b9dc

65 OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIUU 1 https://m.edsoo.ru/665e2d2d

66 OKucnauTenu ¥ BOCCTAHOBUTEIU 1 https://m.edsoo.ru/eb264264
PesepBHrlit ypok. O60011eHNE U

67 cucTteMaTusanus 3HaHui no reme «CtpoeHue 1 https://m.edsoo0.ru/62539d2¢c
aToMa. XMMHYECKast CBSI3b)

68 Pesepaitblii ypoic. Obobuuerte i 1 https://m_edsoo.ru/c8769b1b

cHCTeMaTHu3alus 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/2667a766
https://m.edsoo.ru/2628cf49
https://m.edsoo.ru/67fb6476
https://m.edsoo.ru/f32e6211
https://m.edsoo.ru/fe73b9dc
https://m.edsoo.ru/665e2d2d
https://m.edsoo.ru/eb264264
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9 KJIACC

KoauuecTBo yacos

Hara DJIeKTPOHHBbIE HU(PPOBHIE
Ne Kontpoas | IIpakrnuec
Tema ypoka u3ydeH | oOpa3oBaTesibHbIE
n/n Bcero HbIE KHe
us pecypcsbl
padoTshl padoTsbl

[Iepnoanueckuit 3akoH. [lepnonnueckas

1 cucTeMa XMMUYecKux 3yementoB [, U. 1 https://m.edsoo.ru/ac197bf5
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB

2 XUMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX 1 https://m.edsoo.ru/44bdf4b2
MEepPHOJIOB
Knaccudukanus u HoMeHKIaTypa

3 1 https://m.edsoo.ru/d96e16b9
HEOPTraHWYECKUX BEIIECTB
Buapl xumMuueckoil CBA3U U TUIIBI

4 A - 1 https://m.edsoo.ru/e39821fc
KPUCTAJUTMYECKUX PEIIETOK
KonTponbHas padora Nel no teme

5 «[ToBTOpEHUE U yriTyOieHNe 3HAHUH 1 1 https://m.edsoo.ru/2a531ece
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»
Knaccudukanusg xumMudeckux peaknui 1mo

6 ¢ P | https://m.eds00.ru/61197329
Pa3TUYHBIM ITPU3HAKAM
[TonsiTHE O CKOPOCTH XUMHUYECKOH

7 peakuuu. [ToHATHE 0 TOMOTEHHBIX U 1 https://m.edsoo.ru/e73c3ef4
TeTEPOreHHBIX PEAKIIHIX
[ToHsiTHE O XUMUYECKOM PAaBHOBECHH.
®akTopHl, BIUAIOIINE HA CKOPOCTH

8 p Hl p 1 https://m.edsoo.ru/afbc35b2

XHMHYECKOM p€aKiuu U IOJIOKCHUC
XUMHUYCCKOT'O paBHOBCCHA



https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/44bdf4b2
https://m.edsoo.ru/d96e16b9
https://m.edsoo.ru/e39821fc
https://m.edsoo.ru/2a531ece
https://m.edsoo.ru/61f97329
https://m.edsoo.ru/e73c3ef4
https://m.edsoo.ru/afbc35b2

OKHCIUTEIIEHO-BOCCTAaHOBUTEIBHBIC

9 https://m.edsoo.ru/16ddaal?
peaxkuu

10 Teopust 3IEKTPOTUTHUSCKON TUCCOIMAIIHH. hitps-//m.cdsoo.r/965¢6a66
CuIbHBIC U CITA0BIC AJICKTPOJIUTHI

11 Honnble ypaBHEHHS peakiuii https://m.edsoo.ru/43f4b85¢
XUMHUYECKUE CBOMCTBA KUCIOT U

12 OCHOBAHHI B CBETE NPEACTABICHUN 00 https://m.edsoo.ru/9adee23c
AIIEKTPOJIUTHICCKON JUCCOITUAIITT
XHUMHUYECKUE CBOMCTBA COJIEU B CBETE

13 IPEJICTaBICHUM 00 MEKTPOIUTUYECKOU https://m.edsoo.ru/339ae525
JIVICCOIIMALINT

14 [lonsTHe o rugponuse conei https://m.edsoo.ru/be3c2519

15 O060011IeHNE U CUCTEMATU3aIUs] 3HAHUN https://m.edso00.ru/78322bfb

16 [IpakTuueckas padora Ne 1. «Pemenue htps://m.edsoo.rw/c172d37d
IKCIIEPUMEHTAIBHBIX 337129
KonTponbHas padora Ne2 no teme

17 «OQNEKTPONIUTHYECKAS TUCCOLUALIMSL. https://m.edsoo.ru/2b5a2162
XVWMUYECKUE PEAKIIMH B PACTBOPAX)»

18 Obmas XapaKTepI:ICTHKa FaIOTeHOB. https://m.edsoo.ru/c3eacb47
XUMHYECKUE CBOWCTBA HA MPUMEpPE XJI0pa
Xnoposogopoa. ConsiHas KHCIIOTA,

19 XMMHYECKHE CBONCTBA, MOITYYCHHE, https://m.edsoo.ru/dafobbe?
pPUMEHEHHE
[TpakTrueckas pabora Ne 2 o Teme

20 «[lomydyeHue coNTHON KUCIOTHI, U3YUYECHUE https://m.edsoo.ru/9a2bd4de
€€ CBOWCTB»

21 Boruncnenus o ypaBHEHUSIM XUMHUYECKUX https://m.edsoo.ru/fa37c¢94c



https://m.edsoo.ru/16ddaa17
https://m.edsoo.ru/965c6a66
https://m.edsoo.ru/43f4b85c
https://m.edsoo.ru/9adee23c
https://m.edsoo.ru/339ae525
https://m.edsoo.ru/be3c2519
https://m.edsoo.ru/78322bfb
https://m.edsoo.ru/c172d37d
https://m.edsoo.ru/2b5a2162
https://m.edsoo.ru/c3eaeb47
https://m.edsoo.ru/daf6b6e7
https://m.edsoo.ru/9a2bd4de

peakIuii, eciii OJIMH U3 PEareHTOB JaH B
N30BITKE

22

OO01as xapakTepucTHKa 31eMeHTOB VIA-
TPYIIIIBI

https://m.edsoo.ru/e79ebfa3

23

AnoTponHbIe MOIU(UKAIIUN CEPHI.
HaxoxneHue cepbl U €€ COeITUHEHNN B
npupojae. XMMHUUYECKHUE CBOMCTBA CEpPhI

https://m.edsoo.ru/5e¢3339bd

24

CepoBoaopoi, ctpoenue, hpu3nieckue u
XUMHYECKHE CBONCTBA

https://m.edso0o.ru/384dcc68

25

Oxkcuppl cepbl. CepHast KUCIIOTA,
¢uznyecKkue 1 XUMUYECKHE CBOMCTBA,
[IPUMEHCHUE

https://m.edsoo.ru/ae5652{6

26

XHUMHYECKUE PEAKINH, JIEKAIUE B OCHOBE
IIPOMBIIIIEHHOI'O CII0C00a MOJIy4YEHHUS
CEpPHOM KUCIOTbl. XUMUYECKOE
3arpsiI3HEHUE OKPYIKAIOLIEN Cpelbl
COEIMHEHUSIMU CEPBI

https://m.edsoo.ru/acc7d4bf

27

Briuucienue MaccoBOM JIOJU BBIXOJA
MPOAYKTA PEaKIUU

https://m.edsoo.ru/7dac2b46

28

OO6m1as xapakTepucTuKa 3J1IeMeHTOB V A-
rpynnsl. A30T, pacpocTpaHEHHE B
npupoe, PU3NYECKUe U XUMUYECKUE
CBOMCTBA

https://m.edsoo.ru/6bfdf145

29

AMMUak, ero (pU3MYeCKue U XUMHUYECKUE
CBOICTBa, MMOJIyY€HNE U IPUMEHEHUE

https://m.eds00.ru/e69bfb89

30

[Tpaktrueckas pabora Ne 3 o Teme
«ITomydyenre aMmmmuaka, U3y4eHue ero
CBOWCTB»

https://m.edsoo.ru/f4c23a53



https://m.edsoo.ru/e79ebfa3
https://m.edsoo.ru/5e3339bd
https://m.edsoo.ru/384dcc68
https://m.edsoo.ru/ae5652f6
https://m.edsoo.ru/acc7d4bf
https://m.edsoo.ru/7dac2b46
https://m.edsoo.ru/6bfdf145
https://m.edsoo.ru/e69bfb89
https://m.edsoo.ru/f4c23a53

31

A3OTHas KHUCIOTa, € PU3nUecKue u
XUMHUYECKHE CBOKCTBA

https://m.edsoo.ru/f2d85456

32

Hcnonp30BaHue HUTPATOB U COJIEH
aMMOHMS B KAYECTBE MUHEPAJIbHBIX
ynoopeHuii. XuMHU4YeCcKoe 3arpsi3HeHHE

OKPY’KaIOIIEeH Cpeibl COCUHEHUSIMHU a30Ta

https://m.edsoo.ru/7ftbdef49

33

®dochop. Okcun dhocdopa (V) u
dochopnas kuciora, GunIecKue U
XUMHYECKHE CBOMCTBA, MOJIYYEHUE

https://m.edsoo.ru/c8af5{46

34

Hcnonb3oBanue pochaToB B Ka4ECTBE
MUHEPAJIbHBIX YI00OpeHHIA. 3arpsi3HEHUE
IPUPOIHON cpenbl hocharamu

https://m.eds00.ru/79¢51b82

35

VYrnepon, pacupocTpaHeHue B IpUpoJie,
buznyeckue 1 XuMUYECKHEe CBONCTBA

https://m.edsoo.ru/eal 6ee43

36

Oxkcupel yraepoaa, ux Gpusndeckue u
XUMHYECKHE CBOMCTBA. DKOJIOTUYECKUE
pOOJIEMBI, CBSI3aHHBIEC C OKCUIIOM
yraepoaa (IV)

https://m.edso00.ru/a6915¢71

37

VYrospHasg KUcioTa U €€ coJin

https://m.edsoo.ru/36a13d99

38

[IpakTuueckas padora Ne 4 o Teme
"IlosryueHune yrieKuciioro rasa.
KauectBennas peaxius Ha KapOOHAT-HOH"

https://m.edsoo.ru/4de4a8dc

39

[TepBoHauanbHBIC TOHATHS 00
OpraHUYECKUX BEIIECTBAX KaK O
COCIMHEHUSX yIiIepoaa

https://m.edso00.ru/822{b263

40

Kpemuuii u ero coeiuHeHus

https://m.edsoo.ru/1e94ee3a

41

[IpakTuueckas padora Ne 5. Pemenue
SKCHICPUMCHTAJIBHLIX 3aJla4 110 TCME

https://m.edsoo.ru/d72fa3e8



https://m.edsoo.ru/f2d85456
https://m.edsoo.ru/7fbdef49
https://m.edsoo.ru/c8af5f46
https://m.edsoo.ru/79c51b82
https://m.edsoo.ru/ea16ee43
https://m.edsoo.ru/a6915c71
https://m.edsoo.ru/36a13d99
https://m.edsoo.ru/4de4a8dc
https://m.edsoo.ru/822fb263
https://m.edsoo.ru/1e94ee3a

«BaxHene HeMeTalJIbl U UX
COEIUHEHU S

Kontponbnas pabota Ne3 mo teme

42 «Baxuenme HeMeTauIbl U UX https://m.edsoo.ru/fSbae73d
COCTUHEHUSD)
OO01mas XxapakTepUCTHKa XUMHUYECKUX
43 3JIEMEHTOB — META/LUIOB. MeTayuinyecKkas hitps://m.cds0o.rw/83192917
CBSI3b M METAJINYECKas KPUCTAIUIMYCCKAs
pemérka. @U3NYECKUE CBOWCTBA METAIIJIOB
XHUMHYECKUE CBOKWCTBA METAJLJIOB.
44 DIEKTPOXUMUYECKUI Pl HAPSHKEHU https://m.edsoo.ru/5a41d1d4
METaJIJIOB
OO61mmue crocoObl MOTYyYEHHUS] METAJLIOB.
45 CruiaBsl. BLIqI/IcneHI/Ivﬂ 10 ypaBHCHHSM hits://m.cdsoo.rw/435b87d4
XUMHUYECKHX PEaKIIMi, €CIIH OJHH U3
PEareHTOB COACPIKUT MPUMECH
46 [ToHsiTHE O KOPPO3UU METAJLIOB https://m.edsoo.ru/2¢28427
47 Illenounble METAJIIBI https://m.edsoo.ru/c86edb4a
48 OKCHUJIbI M TUAPOKCUIBI HATPUS U KaJIHs https://m.edsoo.ru/4fdeeclae
49 HlenoriHoe.eMenLHHe METaJIIbI — KaJbIIMHA 1 hitps-//m.cdsoo.rw/2bbScf7h
MarHHi
50 Baxneiimme coefuHeHUs KaIbIUs https://m.edsoo.ru/85¢2cal6
51 O00011IeHNE U CUCTEMATHU3AIUs 3HAHUI https://m.edsoo.ru/593a4ab7
52 ACetrocts poxet it criocoObt € https://m_edso0.ru/869f76b9
yCTpaHEHUs!
53 Hpaxririeckast pabora No 6 1o Tewe https://m.edsoo.ru/669f6edd

"YKécTKOoCTh BOABI 1 METOIBI €6



https://m.edsoo.ru/f5bae73d
https://m.edsoo.ru/83192917
https://m.edsoo.ru/5a41d1d4
https://m.edsoo.ru/435b87d4
https://m.edsoo.ru/2c28f427
https://m.edsoo.ru/c86edb4a
https://m.edsoo.ru/4fdee1ae
https://m.edsoo.ru/2bb5cf7b
https://m.edsoo.ru/85c2ca16
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https://m.edsoo.ru/869f76b9

ycTpaHeHus"

54 AnroMUHUT https://m.edsoo.ru/37e¢792¢ee
A o

55 M(OTCpHbIC CBOHCTBA OKCHAA I https://m.edsoo.ru/82b7fa7d
THAPOKCH]IA

56 Keneszo https://m.edsoo.ru/b3996d2a

57 Oxkcupl, THAPOKCUIBI U cosn kene3a (1) n hitps-//m.cdsoo. /379221
xkenesa (I11)

58 O00011IeHNE U CUCTEMATU3aIUs] 3HAHUI https://m.edsoo.ru/dbd9af72
[IpakTuueckas padora Ne 7. Pemienue

59 HKCIIEPUMEHTAJIbHBIX 33724 110 TEME https://m.edsoo.ru/462adf7f
«BaxHenme MeTalIbl U UX COSTUHEHUS))
BeruuciieHus Mo ypaBHEHUSIM XHMHUYECKUAX
peaKuuid, €CIIi OJTMH U3 PEarcHTOB JaH B

60 M30BITKE WU COAEPKUT IPUMECH. https://m.edsoo.ru/a7a5913a
Brruncienust MaccoBOM TOJIH BBIXOJA
MPOJYKTA PEaKiuu

61 O0001Ienre U cucTeEMaTH3alHs 3HAHAN https://m.edsoo.ru/eed7f912
K §] o4

62 OHTpOHUBHaH padora Ned 110 Teme https://m.edso0o0.ru/5b499218
«Baxkueiime MeTaIbl U UX COETUHEHUI

63 BemiectBa 1 MmaTepuaiibl B TOBCEIHEBHON hitps-//m.cdsoo.r/483adc3a
’KH3HH YET0BEKA

64 XVUMHYECKOE 3arpsi3HEHUE OKPYKArOIIeH hitps:/m.cdsoo.rw/f3919fd
CpeIbI
P

65 0JIb XHMHH B PEIICHUU IKOJIOTHICCKUX hitps://m.cdsoo.ru/a98127h9
npo0sem
P I . 0000

66 CSCPBHbIN YPOK. LDODIIEHHC 1 https://m.edsoo.ru/1c364847

CUCTCMAaTHU3al s 3HaHHUH



https://m.edsoo.ru/37e792ee
https://m.edsoo.ru/82b7fa7d
https://m.edsoo.ru/b3996d2a
https://m.edsoo.ru/c3f79221
https://m.edsoo.ru/dbd9af72
https://m.edsoo.ru/462adf7f
https://m.edsoo.ru/a7a5913a
https://m.edsoo.ru/eed7f912
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https://m.edsoo.ru/483adc3a
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https://m.edsoo.ru/a98127b9
https://m.edsoo.ru/1c364847

67

PesepBHeIil ypok. O600IICHHE 1
crucTemMaTu3alurs 3HaHUI

https://m.edsoo0.ru/56{46bf5

68

PesepBHeIil ypok. O600IICHHE 1
crucTemMaTu3alus 3HaHUI

https://m.edso0o.ru/b221b45¢

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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IPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

8 KJIACC

OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

Kon
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHON NPOrPaAMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «HepBOHa‘laJ'ILHLIe XUMHNYCCKUC ITIOHATHA»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYECKMX TOHSTHI: aroM,
MOJIEKYJIa, XUMHUUYECKHH 3JIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BELIECTBO, CMeCh (OJHOpPOJHAas U HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCUTENIbHAs aTOMHasi M MOJIEKYJsipHas Macca, KOJIMYECTBO
BEIIECTBAa, MOJb, MOJSIPHAs Macca, MaccoBas J0Ji1 XUMHUYECKOIO
9JIEeMEHTa B COCIMHEHUHU, MOJISIPHBIM 00BEM, XMMHYECKas peaxius,
KIacCU(UKAIUA  pPEaKIHi:  PEaKIuud  COCAWHCHHS,  PEAKITUH
pa3joXKEeHUs, peaKluu 3aMelIeHMs, peakuu oOMeHa, 5K30- U
SHJIOTEPMUYCCKUE PEaKIUU, TEIIOBOW 3(P(EKT peakiuu, pacTBOp,

MacCCoBasd A0J BCIICCTBA (HpOI_[eHTHaSI KOHI_ICHTpaI_[I/IH) B paCTBOpPC

1.2

HIUIIOCTpUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATUH H

IMPUMCHSATDH OTHU IMOHATHSA IIPU OIMUCAHUHN BCUICCTB U UX HpeBpaIIIGHI/If/'I

1.3

UCTIOJIb30BaTh XUMUYECKYI0 CHMBOJHUKY JJISI COCTaBJICHHUS (OpMYI

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKUX peaKHI/Iﬁ

1.4

PaCKphbIBATh CMBICJI 3aKOHOB COXpaHCHHA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJISIDHOI'O YUYCHHA, 3aKOHa

ABoraapo

1.5

OIIpCACIIATD BaJICHTHOCTDb aTOMOB 3JICMCHTOB B 6I/IHapHI>IX

COCAUHCHUAX

1.6

KJIaccu(UIMPOBATh XMUMUYECKHE pEaKnuu (10 YUCIy H COCTaBy

YYaCTBYIOUIMX B PEaKIIMH BEUIECTB, 0 TEIIIOBOMY d(PQEKTY)

1.7

BBIUUCIIATH OTHOCUTCIIBHYKO MOJICKYJSIPHYHO U MOJIAPHYHO MACChL

BCIICCTB

1.8

BBIYUCIISITh MAacCOBYIO JIOJIF0O XUMHYECKOTO 3JeMEHTa 1o (opmyre

COCIUHCHHS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCUICCTBA B PaCTBOPC

1.10

MNPUMCHATH CCTCCTBCHHOHAYYHBIC MCTOAbLI IMO3HAHUA — Ha6JIIOI[€HI/I€,




W3MEpPEeHHE,  MOJEIUPOBaHUE,  OKCIEPUMEHT  (peallbHbIi U

MBICJICHHBIN )

ITo Teme: «Baxneiiue NpeaACTaBUTCIIM HCOPIraHNYCCKUX BCIICCTB»

2.1

pacCKpbiBaTb CMBICJI OCHOBHBIX XHMHYCCKUX MOHSTHH: OKCH I,

KuCJj10Ta, OCHOBaHHEC, COJIb

2.2

ONpeaAC/IATh NPHUHAMJIC)KHOCTh BCHICCTB K OHpeIleJIéHHOMy KJ1acCy

coeanHeHui o Gpopmynam

23

KHaCCI/I(bHHI/IpOBaTB HCOPraHMYCCKUEC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XMMHUYECKHE CBOWCTBA
BEILECTB Pa3JIUYHBIX KJIACCOB, IOATBEPXKIAas ONMCAHUE NPHUMEpPAMHU

MOJIEKYJISIPHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUANA

2.5

IMPOIrHO3UPOBATH CBOMCTBA BENIECTB B 3aBUCUMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXXHOCTH IIPOTCKAHUA XHMHUYCCKUX

HpeBpaIIIGHI/If/'I B pa3JIMYHBIX YCIIOBUAX

2.6

CIENOBaTh MpaBWJaM IIOJb30BAaHHS XUMHUYECKOM TOCYylIOM H
71a00paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUiIaM OOpalIeHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB IO MOJYYCHUIO W COOHMpaHHIO
ra3oo0pa3HbIX BeHIECTB (BOJOPOJAa W KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMNPEACIEHHOM MacCOBOM JIOJE€d PAaCTBOPEHHOTO
BEIIIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pPacno3HaBAHUIO PACTBOPOB ILIEJIOYEH M KHUCIOT C IOMOIIBIO

UHINKATOPOB (JIakMyc, (eHOIPTATCHH, METUIOPAHK U APYTHE)

2.7

IIPOBOJIUTH PACUETHI 110 YPAaBHEHHUIO XUMUYECKOM pEeaKIuu

I[Io Teme: «llepuoguyecknii 3akoH u Ilepmommueckas cucrema
xumuueckux ayeMeHtoB JI. M. MenneneeBa. CTpoeHue aToMoB.

Xumudeckas cBa3b. OKUCIUTEILHO-BOCCTAHOBUTCIILHBIC peakunum»

3.1

PaCKpbIBaATh CMBICII OCHOBHBIX XHMHUYCCKHX MIOHSITHM: AApO aroma,
BHGKTpOHHHﬁ clioit aToMa, aTOMHasiz Op6I/ITaJ'II>, paauyc aroma,
XUMHYCCKas CBiA3b, IMOJApHAdA W HCIOJMIPHAA KOBAJICHTHAsA CBA3b,
QJICKTPOOTpUIATCIIbHOCTh, HOHHAA CBA3b, MHOH, KAaTHOH, d4aHHWOH,

CTCIICHb OKHCJICHHUA

3.2

KJIaCCI/I(i)I/ILII/IpOBaTB XUMHWYCCKUEC DJICMCHTHI

33

OINKCHIBATh M XapaKTepH30BaTh TaONM4uHyt0 Gopmy [lepmonnyeckoit




CUCTEMBl XHMHYCCKHUX D3JIEMEHTOB: pas3liU4aTh IOHATHS «TJIABHAS
noarpynna (Arpymma)» u «mnoOouHas mnoarpynma (brpymma)y,

«Manble» U «OO0JIbIIHEY NepruoabI
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packpeiBaTh cMbica llepumoamueckoro 3akona J[.M. Menneneena:
JEMOHCTPHUPOBATh MOHUMAaHHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XUMHWYCCKHUX DJJICEMCHTOB OT HUX IIOJOXCHHA B HepnonnquKoﬁ

CHUCTCMC

3.5

COOTHOCUTh  00O3HaueHHs, KOTOpble HUMEHTCI B  Tabiuue
«Ileppoguyeckass  cucreMa  XUMHUYECKHX  dieMeHtoB .M.
MenzeneeBa» € YUCIOBBIMH XapaKTEPUCTHMKAMU CTPOEHUS AaTOMOB
XMMHYECKMX DJJIEMEHTOB (COCTaB M 3apa] sjapa, oOliee 4YHCIo

QJICKTPOHOB M PACIIPCACICHUC UX 110 3JICKTPOHHBIM CHOHM)

3.6

OIIpCACIIATD CTCIICHDb OKHUCJIICHUA JJICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

3.7

OTpEeNeNsATh BUJ XUMHUYECKOM CBsI3W (KOBaJeHTHAs W HOHHAs) B

HCOPraHNMYCCKUX COCANHCHHUAX

9 KVIACC

Kon
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHON NPOrPAMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

1

[To Teme: «BemiecTBO U XUMUYECKas! PEAKIIMS

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IOHSATHH: pacTBOp,
3JIEKTPOJIUTBI, HEINEKTPOJUTHI, AJIEKTPOJIUTUYECKAs AUCCOLMALIMS,
peakuuu MOHHOTO OOMEHa, KaTalHu3aTop, XUMHUYECKOE PaBHOBECHE,
oOpatumbie u HeoOpaThMble peakiuuu,
OKHCITUTEILHOBOCCTAHOBHUTEIIbHBIC peakiuu, OKHCITUTENb,
BOCCTAHOBUTEJIb, OKHCIEHHME W BOCCTAaHOBJICHHE, aJUIOTPOIIMS,
aM(pOTepHOCTh,  XUMHUYECKas CBs3b  (KOBAJICHTHAs, HOHHas,
MeTaJlJIN4ecKasi), KpPUCTAUIMUECKas peméTka, CIUIaBbl, CKOPOCTb

XUMHYECKOW PEaKuU

1.2

HIUTIOCTPHUPOBATE B3aMMOCBA3bL OCHOBHBLIX XHMHYCCKUX MOHATUUA H

IMPUMCHATD 3THU IOHATHA IIPU OIIMCAHHUU BCIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIAITb YpPAaBHCHUSA SHGKTpOHHTquCKOﬁ Jucconannm KHCIIOT,




LIeJI0YE M COJIEH, IIOJIHBIE M COKPAIEHHBIE YPABHEHHUs DPEaKLHU

HOHHOIro oOMeHa

1.4

PacCKpbIBaATh CYHIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MIOCPEJICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajlaHCca ATHX PEaKIHii

1.5

IIPOBOJIUTH PACUETHI 110 YPAaBHEHHUIO XUMUYECKOM peaKkIuu

Ilo Temam: «Hemertamnbpl M HX COEOAUHEHUSI» U «MeTamibl U HUX

COCAUHCHUA»

2.1

XapaKTepU30BaTh (OMUCKHIBATH) 001IME U cEU(PUIECKIE XUMUYECKUE
CBOMCTBAa NIPOCTBIX U CIIOXHBIX BEUIECTB, MOJITBEpXkIasi ONHUCAHHE
IpUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHYECKHUX PEAKIU

2.2

COCTAaBJIAATh YpPaBHCHUA peaKuHﬁ, MOATBCPKAAIOIMIUX CYHICCTBOBAHHC

TeHETUYECKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIIACCOB

23

IMPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMU,
BO3MOXHOCTH HPOTCKAHUA XUMHYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHbIX

YCIIOBHSIX

24

CIENOBaTh MpaBWJaM I[IOJb30BAHHS XUMHUYECKOM TOCYyIOM H
71a00paTOpHBIM O0OpYIOBAaHUEM, a TaK)Ke IMpaBUIaM OOpalIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUMAMH IO BBIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB IO MOJYYCHUIO W COOHMPaHHIO

ra3000pa3HbIX BENIECTB (aMMHUAKa M yIIIEKHCIIOTO Ta3a)

2.5

IMpOBOAWTL PCaKIHM, IMOATBCPKIAAIONINC Ka4eCTBEHHLIA COCTaB
pa3IUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomua, woxunm, KapOoHar, ¢docdar, cwimkar, cyibdar,
THIPOKCHUIMOHBI, KaTHOHBI AMMOHHsS, MOHBI H3yYCHHBIX METALIOB,

IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPIraHMYECKUX BEILECTB

[To Teme: «XuMus 1 OKpYXKaroIas cpeaar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMHueckux mnoHsatui: [IJIK

BCIICCTBA, KOPPO3UA MCTAJLJIOB

3.2

IPUMEHATh OCHOBHBIC OIE€pAIlMM MBICIUTCIBHON JCATCIBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, OO0OOIIEHHE, CHCTEMATHU3AIHIO,
BBISIBJICHUC HpI/ILII/IHHO-C.HeI[CTBeHHBIX CB$I3€I>'I — JJId I/I3yLI€HI/IH
CBOI\/JICTB BCIICCTB MU XHUMHYCCKHUX peaKHHﬁ; eCTeCTBeHHOHay‘-IHBIe

METOJIbI TIO3HAHWSI — HAOJIOJICHUE, W3MEpPEHHUE, MOJCIHPOBAHUE,




IKCIEPUMEHT (peaibHbI U MBICICHHbIN)




8 KVIACC

ITPOBEPAEMBIE D2JIEMEHTbBI COAEP KAHUA

Kon

IIpoBepsieMblii 3JIEeMEeHT COIePKAHUSA

1

HepBOHa‘-Ia.HBHBIG XUMHWYCCKUC ITIOHATHUA

1.1

IIpenmer xumun. Poiap XMMHUM B KU3HU 4YeIOBEKa. XUMHS B CUCTEME HAyK.
Tena u BemecTtBa. PU3MYECKHE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

B€IICCTB

1.2

Ilonstre o METOJaX IIO3HaHHUsA B XMMHH. Yucteie BCIICCTBA U CMECCH. CnocoObl

pasaciiCHus cMmecen

1.3

ATOMBI W MOJICKYIJIBI. Xumuaeckue 31eMeHThl. CHUMBOJIBI  XMMHYECKUX

351eMeHTOB. [IpocThie U C10XKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumuueckas Gopmyia. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcuTENbHAas ~ aTOMHasg — Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBasi OISl XUMUYECKOTO 3JIEMEHTa

B COCAMHCHHNUN

1.5

KomnuectBo BemiecTBa. MoJIb. MOHHpHaH macca. BzanMocBs3b KOJIN4YCCTBA,
MacCcCbl MW 4YHCIa CTPYKTYPHBIX CAWHHUI] BCHICCTBA. Pacuétel mo Q)opMynaM

XUMHWYCCKUX COGI[I/IHCHI/Iﬁ

1.6

Dduznueckne U XUMHUUYCCKHE SBJICHHUSA. XHMHYCCKAS pCakuug u eé IIPU3HAKU.
3aKoH COXpaHCHHA MACChl BCIICCTB. XUMHYECKHE YpaBHCHU. KJ'IaCCI/I(bI/IKaI_[I/IH

XUMHUYECKHUX PeaKIui (COeTUHEHUS, PAa3TIOKEHUs, 3aMEIICHUsI, 00MEHA)

1.7

XUMUYECKU IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCYJ0H, ¢ MpaBUIaMU
paboTel B JabopaTopur W TpUEMaMH OOpalleHHUs C JIabOpaTOPHBIM
0o00Opy/nOBaHHWEM, H3yYE€HUE M OIUCaHUE (QU3NYECKUX CBOICTB 00pa3IoB
HEOpPraHMYECKUX BEIIEeCTB, HaOmoaeHue (u3nueckux (MIaBJIeHHE BOCKa,
TasHHE JIbJIa, PACTUPAHUE caxapa B CTyNKe, KUIICHUE U KOHJEHCAIUs BOJbI) U
XUMHYECKHX  (TOpeHHe  CBeud, [pOKAlMBaHWE METHOW  MPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KHCIOTOM) SIBJICHWW, HAONMIO/IEHHEe W ONUCaHue
NPU3HAKOB MPOTEKAaHHUsS XUMHUYECKHUX peakuuid (pa3jioxeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTBI C XJIOpPUAOM Oapus, pa3ioKeHHE
ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMOJICHCTBUE Kelle3a ¢ PAaCTBOPOM
comu meau(1l), m3yuenue crmocoOoB pa3aeneHus: cMecei (C MOMOIIBI0 MarHUTa,
bunbTpoBaHue, BbIMIAPUBAHUE, TUCTHIUIAIMSA, Xpomatorpadus), MpoBeACHUE

OYHCTKH HOBapeHHOfI COJIH, Ha6JIIOZ[€HI/I€ " OIIMCaHHEC PE3YJIbTATOB ITPOBCACHUA




OIIbITa, WJUIIOCTPUPYIOLICTO 3aKOH COXpaHCHHA MACChl, CO3JaHUC MoAeIeH

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Bakueiimme npeaACTaBUTCIM HCOPraHMUCCKUX BCIICCTB

2.1

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucinopon — sneMeHT U mpocrtoe
BenlecTBo. Haxoxnenue kuciaopoja B mpupoje, (pU3HUYECKHE U XUMHUYECKHE
cBoiicTBa (peakuuu ropenus). Okcuapl. [Ipumenenue kuciaopoga. CrocoOb
NOJYYCHHS KHUCIOpOoJa B JIA0OpAaTOPHUH M MPOMBIIUICHHOCTH. KpyroBopoT

Kkuciopoja B mpupojie. O30H — auioTpornHas MoaupUKaus KUCIopoa

2.2

TennoBoit 3 hekT XUMUIECKON peakluu, TEPMOXUMHUYECKUE YPaBHEHHUSI, IK30-
U DHIOTEPMUYECKUE PeaKIu. TOIINBO: yroJib U MEeTaH. 3arpsi3HeHUE BO3AyXa,

yCHJICHHE TApHUKOBOTO 3 (heKTa, pa3pylieHre 030HOBOTO CIIOS
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Bonopon — snemeHT U mpoctoe BemiecTBo. HaxoxaeHwe Boaopoaa B MPHUPOJIE,
¢u3nyecKre U XUMHUYECKHE CBOWMCTBA, IMPUMEHEHHE, CIIOCOOBI TOIYyUYCHHS.

Kuciotsl 1 conmu

24

MounspHsiii 00bEM ra3oB. PacuéThl Mo XUMUYECKUM ypaBHEHUSIM

2.5

®dusnyeckue CcBoMcTBAa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HacelieHHble 1 HEHACBILLIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEILIECTB B BOJE.
MaccoBasg nmons Bewmecrsa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B NpUpoOJie M B XKU3HU uenoBeka. Kpyroropor
BO/ABl B Ipupoje. 3arpsA3HEHHe NpUpOIHBIX BojA. OxpaHa M O4YMCTKA

IMPpHUPOAHBLIX BOI

2.6

Knaccudukanmuss nHeopranmueckux coeauHeHuid. Oxcunapl. Knaccudukarus
OKCHJIOB: cojeoOpasyromue (OCHOBHbIE, KHCIOTHbIE, aM(OTEpHBIE) U
HeconeoOpazyromue. Homenknarypa okcugoB. Du3nueckue U XUMHYECKHE

cBoOMcTBa OKCHIOB. [lomyyenue okcnoB

2.7

OcHoBanus. Knaccuduxanuss ocHoBaHMM: HIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHui. Pu3nueckue M XMMUYECKUE CBOMCTBA

ocHoBaHui. [lonmyueHne ocHOBaHU

2.8

Kucnorsl. Knaccugpukauus xucnor. Homenkiatypa kucior. dusmueckue u
XUMHUYECKHe cBoOMcTBa KuciaoT. Psang axtuBHoctn MetamnioB H.H. bekerosa.

[Tonyuenune kucior

2.9

Comu. Homenknartypa cosneil. @u3znueckue M XUMHUYECKHE CBOWCTBA COJICH.

ITonyuenue conent

2.10

I'eneTnyeckas cBs3b MECKAY KiIaCCaMH HECOPTraHUYCCKUX COGI[I/IHGHI/Iﬁ




2.11

XHMMHMYECKUN  DKCIIEPUMEHT: KA4eCTBEHHOE  ONPEIEICHUE  COACPKAHUS
KHCJIOpO/ia B BO3JyXe, IOJy4YeHHe, cOOMpaHHe, paclio3HaBaHME U H3ydeHUE
CBOMCTB KHCJIOpOJa, HAOMIOEHUE B3aUMOJAECUCTBUS BEIIECTB C KUCIOPOJOM U
yCIIOBUS BO3HUKHOBEHUS M IpPEKpallleHus] ropeHus (moxapa), 03HaKOMIICHHE €
oOpa3laMu OKCHJOB U ONHMCAaHME MX CBOICTB, MOJy4YeHHE, COOMpaHUE,
pacrio3HaBaHME U M3Y4YE€HHE CBOWCTB BOJOpoJa (IOpEeHue), B3auMoJeHCTBHE
Bozopoza ¢ okcuaoM meau(Il) (Bo3MoKHO MCIOIB30BaHUE BUIEOMATEPHAIIOB),
HaOroieHne 00pa3llioB BEIECTB KOJWYECTBOM 1 MOJb, HCCIIEJOBaHUE
OCOOEHHOCTEH pacTBOPEHHs BELIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHON MAacCCOBOW JIOJIE PacTBOPEHHOTO
BEIIECTBA, B3aWMOJAEUCTBUE BOJbI C MeTalIaMU (HAaTpUEM M KaJbLHEM)
(BO3MOKHO MCIIOJIb30BaHME BMJICOMATEpUANIOB), OINpEAEICHUE pPacTBOPOB
KUCJIOT W IIEJIOYEH C TOMOIIBI0 HMHJIMKATOPOB, HUCCIIEJOBaHHE OOpPa3IoB
HEOPraHMYECKUX BEIIECTB PAa3JIUYHBIX KJIacCOB, HAOIIOAECHUE H3MEHEHUS
OKpaCKM HHJIMKAaTOpPOB B DPACTBOpax KHCIOT M IIEJIOYEH, H3y4YeHHUe
B3auMmojieiictBus okcuga meau(Il) ¢ pacTBopom cepHOM KHUCIOTBI, KUCIOT €
METaJUIAMM, PEaKIUH HEUTPAIU3alllH1, I0Jy4YEHUE HEPACTBOPUMBIX OCHOBAaHHUM,
BBITECHEHHE OJHOIO0 MeTaula JAPYTMM M3 pacTBOpa COJIM, pEUICHHE
DKCIIEPUMEHTAIBHBIX 33/1ad N0 TeMe «BaxHellnue KiIacChl HEOPraHWYECKHX

COEIUHEHUI

[Tepuoanueckuii 3akoH u [lepuoanueckas cucteMa XUMUYECKUX HIIEMEHTOB
J.U. MenaeneeBa. CTpoeHre aToMOB. XUMUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC PCAKIIMN

3.1

[lepBble TOMBITKKM KIaCCU(PUKAIMU XHUMUYECKUX dieMeHTOB. [lonsarue o
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE U IIEIOYHO3EMEIbHBIE METaJlIbl,
TaJIOTeHbI, WHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOphIE 00pa3yroT amdoTepHbIe

OKCHUABI U TUAPOKCHUIbI

3.2

[lepuonnueckuii 3akoH. [leproanyueckas cucteMa XUMUYECKuX 35emMeHToB /1. 1.
Menneneesa. Koporkonepuoanas u JUIMHHOIIEpHUOAHAS (dopMbI
[lepuoauueckoit cuctembl xumMuueckux oanementoB J[.M. Menzeneesa.
[Iepuonsl m rpynnel. PU3MYECKUH CMBICI IOPSIAKOBOIO HOMEpPA, HOMEPOB

nepruoaa v rpymuiibl 3JICMCHTA

3.3

Ctpoenue atomoB. CoctaB aToMHBbIX sanep. M3otombl. Dnekrponsl. CTpoeHHe
QJIGKTPOHHBIX 000JI0YEeK AaToMOB TMepBbIX 20 XUMHUYECKUX O3JIEMCHTOB

Ilepuoauueckoit cucremnl .M. MenzaeneeBa. XapakTepucTUKa XUMHUUYECKOTO




AJIEMEHTA MO ero noyoxenuto B [lepnoanueckoit cucreme [I.1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTOMOB XHMHUYECKHX DJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TIpyINaM M IEPUOJAM.
3unauenue [lepuonuueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMUUYECKUX
JJIEMEHTOB U1l Pa3BUTHUS Hayku W Inpaktuku. .M. MenneneeB — y4€HbIA U

rpak1aHuH

3.5

Xumuueckass cBsizb. KoBasieHTHas (MOJisipHAsT U HEMOJIIpHAsi)  CBS3b.

SHGKTpOOTpI/IHaTeHBHOCTL XMMHUYECKHX 3JIeMEHTOB. MOHHAs CBSI3b

3.6

Crenenp okucieHusa. OKHUCIMTEIFHOBOCCTAHOBHUTEIIBHEIC pEaKuuu. HpOI_IGCCH

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCIIMTENIM U BOCCTAHOBHUTEIIH

3.7

XUMHYECKUH OSKCIIEPUMEHT: H3y4eHHE OOpa3loB BEIIECTB METAIOB U
HEMETAJUIOB, B3aUMOJEHUCTBUE THUIAPOKCHAA LMHKA C pPacTBOpaMU KHCIOT U
11eJI04eH, MPOBEACHUE OINBITOB, WIUIFOCTPUPYIOLIUX MPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTENbHBIX peaKluil (rOpeHue, peakliuu pas3ioKeHUsl, COETMHEHU)

9 KVIACC

Kon

IIpoBepsieMblii 3JIeMEHT CO/IeP:KAHUS

BemectBo n xumnyeckas peakuus. [losropenue

1.1

[Iepnonnueckuit 3akoH. Ileprnoanyeckas cucrema XuMudeckux snemeHTos J1.1.
MenpeneeBa. CrTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHUYECKHX DJJIEMEHTOB IIEPBBIX TPEX MEPHOJOB, KalWsd, KalbLUUsi MU UX
COCMHEHUII B COOTBETCTBUHU C IIOJIO)KEHHEM 3JIEMEHTOB B [lepumonmyeckoit

CUCTCMC U CTPOCHUEM UX ATOMOB

1.2

CTpOGHI/Ie BCIICCTBA: BHbI XUMHYECKON CBS3U. THIIBI KPHUCTATNIMICCKUX
peI_HéTOK, 3aBHCHMOCTH CBOMCTB BCIICCTBA OT THUIIA KpHCTﬁJ’IJ’IH‘IGCKOﬁ peH_IéTKI/I
U BUAA XHMHYECKOU CBS3H. KJ'IaCCI/I(bI/IKaI_II/IH U HOMCHKIJIaTYpa HCOPIraHUYCCKHUX
BCIICCTB (MG)KI[YHapOI[HaH n TpI/IBI/IaJ'IBHaH). XHUMHUYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K  pa3Jin4HbIM KJj1accaM HCOPTraHNYCCKUX COG[[HHGHHﬁ,

IrCHCTUYCCKAasA CBA3b HCOPTraHNYCCKUX BCIICCTB

1.3

Krnaccudukanusa XuMu4ecKkuxX peakiuii Mo pa3IuvHbIM [MpU3HAKaM (110 YHCITy U
COCTaBy YyYacTBYIOIIMX B PEAaKIMU BEHIECTB, MO TeIuioBoMy 3¢ dekty, mo
W3MCHCHUIO CTETICHEH OKHUCIICHUS XUMHUYECKHX JJIEMEHTOB, IO OOpPaTHMOCTH,
M0 Y4YacTUIO KaTalu3aropa). OK30- U  DHIOTEPMUYECKHE peakluu,

TCPMOXUMHNYCCKUC YPABHCHHA. Ilonstue o CKOpPOCTH XHUMHYICCKOMN pCaKknuuu




1.4

[Tonsatne 00 OOpaTHMMBIX M HEOOPATHMBIX XUMHUYECKUX peakuusx. [loHsaTre o
TOMOTEHHBIX U FeTepPOTreHHbIX peakuusx. [loHsTHe 0 XUMHUYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XHMHYECKOW pPEaKIUd U TOJOKCHHE

XUMHUYCCKOI'O paBHOBCCHA

1.5

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUU,  JIEKTPOHHBIH  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu.  CocraBiieHue  ypaBHEHHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKIUHA C HCHOJIb30BAHHEM METO0Ja

3JIEKTPOHHOTO OajaHca

1.6

Teopust 2JIEKTPOIIUTUYECKOW TUCCOLMALNU. DJIEKTPOIUTHl U HEIIEKTPOIUTHI.
KaTI/IOHI)I, aHWOHBI. MexaHu3Mm Aaucconanru BCUICCTB C pas3IMdYHbIMA BUJaMHU
xuMHuueckoi cps3u. Ctenenb gucconuanuu. CUIIbHBIE U cladble SJIEKTPOIUTHI.
Peakuun nMoHHOro oOMeHa. YcCIoBUs NMPOTEKaHMs PeaKkUMid MOHHOro oOMeHa,
IIOJIHBIE M COKpPALEHHBIE WOHHBIE YypaBHEHHMs peakuuil. CBONCTBa KHCIOT,
OCHOBAaHWUH H COJCH B CBETC NPEICTABICHUNA OO0 AJICKTPOIHTUYCCKON

AucCcouralnuu. KauecTBeHHEBIC pC€aKluu Ha HOHBI. Ilonstue o Tuapom3C coJieit

1.7

XHUMHUYECKHH OKCHCPUMCHT. O3HAKOMIJICHHC C MOJACISAMU KPHCTATNIMYCCKUX
pEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
anmMasa), CIIOKHBIX BELIECTB (XJOpUIA HATpPUs); MCCIEAOBAHUE 3aBUCHMOCTHU
CKOPOCTH XHUMHYECKOH pEeakuuu OT BO3JICHCTBUS pPa3IMYHBIX (HAaKTOPOB;
UCCIIEJOBAaHUE  DJICKTPOIIPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  IIpolecca
JAMCCOIMALUN  KHUCJIOT, INeNouel M comedl  (BO3MOXHO HCIOJIb30BaHUE
BU/ICOMATEPHAIOB); MPOBEACHUE OIBITOB, WUIIOCTPUPYIOUMX TPH3HAKU
MPOTEKaHMs peakuii HOHHOTo oOMeHa (0Opa3oBaHUE OCajKa, BBIIEICHUE Ta3a,
o0Opa3oBaHUE BOJbI); OIBITOB, WLIIOCTPUPYIOIIUX IPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pEaKLUN (FOpEeHHE, PeaKlUu Pa3JIoKEHUs, COEIUHEHUs);
pacno3HaBaHHE HEOPTraHWYECKUX BEUIECTB C TIOMOIIBbIO KAYECTBEHHBIX PEaKIUi

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramns u ux COCAMHCHUA

2.1

OOmass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucineHus. CtpoeHue u (pu3nueckre CBONCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMPUMEpPE XJopa
(B3auMoielicTBHE C MeTallaMH, HeMeTaJulaMH, MieiodaMu). XJIOPOBOAOPO.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHUE, IpuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJOPOAA HAa OpPraHU3M 4YesloBeKa. BakHeillne XJIOpUIbl U UX

HAXO0XJEHUE B IPUPOJIE




2.2

OOmast xapaktepuctuka 31eMeHTOB VIA-rpymmbel. OcoOEHHOCTH CTpPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u usnyeckue cBOcCTBa
IIPOCTBIX BEUIECTB — KHUCJIOpOAa M Cepbl. AJUIOTPOIHBIE MOAM(PHUKALUU
KHUCJIOpOAa U cepbl. XUMHUYECKHe cBoicTBa cepbl. CepoBOIOpOJ, CTPOEHUE,
(1)I/I3I/I‘-I€CKI/I€ N XHMHYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK HNPCACTABUTCIIN
KHUCJIOTHBIX OKCHJIOB. CepHas KHUCJIOTa, (PU3MYECKHe U XUMHUYECKHE CBOICTBa
(oOmme Kak MpencTaBHTENs Kilacca KHCIOT M cnenuduyeckue). XuMUYecKue
peakiuy, JeKallue B OCHOBE IMPOMBILIUIEHHOIO CHoco0a MOIy4eHUs CepHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn cepH0171 KHCJIOTBI, Ka4Y€CTBCHHAad PpCaKLUA Ha
cynbdar-uoH. Haxoxnenue cepel u €€ coeMHEHUI B mpupoje. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOLIEH Cpelbl COSAMHEHUSIMU CEPbl (KUCIOTHBIC JTOXKIH,

3arpA3HEHUEC BO3yXa U BOI[OéMOB), CIIOCOOBI €70 IpeaOTBpalllCHUA
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OOmast xapakrtepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIIEHUS. A30T, paClIpOCTpaHEHUE B IPUPOJIE,
¢dusnyeckue U xuMuieckue cpoictea. Kpyrosopor a3ora B npupoje. AMMHUAK,
ero (hu3MYecKne W XUMHUYCCKUE CBOMCTBA, MOJy4deHHEe M npuMmeHeHue. Conm
aMMOHMs, MX (u3MYecKMe M XHMHUYECKHE CBOMCTBa, IpPHUMEHEHHE.
KauecTBeHHas peakuus Ha MOHBI aMMOHHUA. A30THasl KUCIIOTA, €€ IOJy4EHHUE,
¢usnyeckue M XMMUYECKME CBOMcTBa (o0lIMe Kak IpeacTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). VMcnonb3oBaHue HUTPATOB M COJEH aMMOHHUS B
KayecTBE MHHEPAIBHBIX yJ0OpeHU. XMMHUECKOe 3arpsi3HEHHE OKpYKaromen
Cp€abl COCAUMHCHUAMU a30Ta (KI/ICJIOTHI)IG AO0XKIH, 3arpsA3HCHHUEC BO3AyXa, ITOYBbI

1 BOJJOEMOB)
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docdop, amtorpornsble Moaudukaruu dochopa, GU3HIECKUE U XUMUUYECKHE
cBoiictBa. Okcun ¢ochopa(V) u dochopHas kuciora, QUINYECKHE U
XUMHYECKHE CBOKMCTBA, moiydeHue. Mcmonb3oBanue (ochaToB B KauecTBe

MUHEPAIBHBIX YI00pEHHIA

2.5

Obmas xapakrtepuctuka 3neMeHToB [VA-rpymnmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpPHBIE CTETNEHW OKUCICHUS. YTIEepoX, aJUIOTPOITHBIC
MOTU(UKAINH, PACIPOCTPAHEHUE B MPHUPOJE, (HU3UYCCKHE M XHUMHUYCCKHE
croiicTBa. Ancopbuus. KpyroBopot yriepona B mpupoae. OKCuabl yriieposa,
uX (U3MYECKHE U XUMHUYCCKUE CBOMCTBA, JCHCTBUEC HA JKUBHIC OPTaHU3MBI,
IMOJIYYCHHUEC U IIPUMCHCHUC. DKOJIOTUYECKUE HpO6JI€MBI, CBsI3aHHBIC C OKCHUIOM
yraepoaa(lV); rumoresa ra00anbHOrO MOTEMJIEHUS KIMMaTa; HapHUKOBBIN

apdekr. YrompHas KucioTa W €€ Comu, UX (QU3HYSCKUE U XUMHUYCCKUE




CBOICTBa, MojyyeHue U npumeHeHue. KauecTBeHHas peakuus Ha KapOoHart-
noHbl. Vcrnonb3oBanue kapOOHATOB B OBITY, MEAMLUHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3AMCTBE

2.6

[lepBoHaYabHBIE TMOHATUS 00 OPraHWYECKHX BEIIECTBAX KAaK O COCAMHEHUSIX
yriepoja (MeTaH, 3TaH, A3TWJEH, AalleTWIEH, 3TaHOJ, TJMLEPHUH, YKCyCHas
kucnora). Mx coctaB u xumuueckoe crpoeHue. [lonstue o Oumonormyecku
BaXHBIX BEILIECTBAX: XHpaX, OelKax, YrjaeBoJaX — WU HX pPOJIM B JKU3HU
yejnoBeka. MarepuaabHOE €IMHCTBO OpPraHMYECKUX U  HEOPraHMYeCKHUX

COETUHEHUN

2.7

Kpemuwuii, ero ¢usnyeckue W XUMHYCCKHE CBOWCTBA, IIOIydeHHE U
npumenenne. CoenuHeHUs KpeMHUs B mpupoje. OOmme mpeacraBieHus o0
okcune kpemMaus(IV) u kpemHueBoii kucinore. CHUITMKAThI, UX MCIIOJIb30BaHUE B
OBITY, MEIUIIMHE, TPOMBIILICHHOCTH. BaXKHEHIIie CTPOUTEIbHBIC MaTepPHAIbL:
KepaMHKa, CTEKJO, LEMEHT, OeToH, »xene300eToH. [IpobieMbl Oe30macHOro

HCITIOJIb30BAHHA CTPOUTCIIbHBIX MATCPHUAJIOB B MMOBCEIHEBHOM KU3HU

2.8

XUMHUYECKUN SKCIEPUMEHT: H3y4eHHE OOpas3llOB HEOPTaHMYECKUX BEIIECTB,
CBOMCTB COJISIHOM KHUCIJIOTBI; IIPOBEICHHE Ka4€CTBEHHBIX PEAKLUHA Ha XJIOPUA-
MOHbl M HaOJIOJIEHUE IPU3HAKOB HUX MPOTEKaHMs; OMBITHL, OTpa)Karollue
¢u3nyeckue 1 XMMUYECKHE CBOMCTBA rajlor€HOB M UX COEIUHEHUHN (BO3MOYKHO
UCIOJIb30BaHUE BHJIEOMATEPUAIOB); O3HAKOMJICHME C 00paslamMH XJIOPUIOB
(ramoreHuI0B); O3HAKOMJIGHME C oOOpa3liaMu cepbl U €€ COCAMHEHUSIMU
(BO3MOXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE mpolecca
oOyrIMBaHUS caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEPHON KHCIOTHI;
U3yuyeHHe XMMUYECKUX CBOMCTB pa30aBiIeHHOW CEpHOM KHCIOTHI, MPOBEICHUE
KayeCTBEHHOW peakuuu Ha Cynb(par-uoH ¥ HAONIOJCHHWE Tpu3HaKa ¢
IPOTEKaHMs; O3HAKOMIIEHHE ¢ (PM3NYECKUMU CBOMCTBaMU a30Ta, ocdopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAHUE BUJIEOMATEPHAIIOB), O0pa3lamMu
a30THBIX U (ochHOPHBIX yIOOpEHMI; OTydYeHue, cOOMpaHue, paclio3HaBaHUue U
U3Y4YEHHE CBOMCTB aMMMaKa; IPOBEJCHHE Kauye€CTBEHHBIX pEaKIUil Ha HOH
aMMOHMS U (ochaT-uOH M U3yyEHHE NPU3HAKOB HUX IPOTEKaHMS,
B3aMMO/JICIICTBIE KOHIIEHTPUPOBAHHOM a30THOM KMCIIOTHI C MEbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); M3Y4YEHHE MOJeNel KPUCTAITMYECKUX
pemérok ammasa, rpadura, QymiepeHa; O3HAKOMJIIEHHE C  IIPOLECCOM
azicopOLMK PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM

[IPOTHBOra3a; IOJIydeHne, coOMpaHHe, PAacIO3HAaBaHWE U HM3Y4YEHHE CBOMCTB




YIJEKUCIOro rasa; IpPOBEJICHHE KAaueCTBEHHBIX peakluil Ha kapOoHaT- u
CUJIMKAaT-UOHbl M U3y4YeHHE IPU3HAKOB MX IMPOTEKAHUS; O3HAKOMIIEHHE C
MPOAYKIIMEN CHIIMKATHOM HPOMBIIIJIEHHOCTH; PELIEHUE SKCIEPUMEHTAIBHBIX

3aJa4 110 TEMC «BaxHelme HeMeTamIbl 1 UX COCANHCHUA»

MerTanibl 1 UX COSAMHEHUS

3.1

OOw1ast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM MX
nonoxkenus B Ilepuonnueckol cucreMe XUMHUYECKHX dieMeHToB JI.U.
MenneneeBa u ctpoeHus aToMoB. CTpoeHre MeTaiuloB. MeTauinyeckas CBs3b U
METaJJIMYEcKasi ~ KpHUCTaUIMyecKass pemeérka. JIEKTPOXUMUYECKUN  psf

HaIpsHKEHNUH METaJUIOB

3.2

dusnueckue ¥ XUMHUYECKUE CBOMCTBa MeTaoB. O0ue crnocodbl NOIy4eHus
MeTauioB. [oHATHE 0 KOPPO3UM METAIOB, OCHOBHBIE CITIOCOOBI 3aLIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YyT'YH, AIOpaIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY ¥ TPOMBIIIIICHHOCTH
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[llenounsie MeTawibl: mojiokeHue B Ilepuonnueckoid cCUCTEME XMMHYECKUX
sanemenToB [I.M. MenneneeBa; CTpoeHHE UX aTOMOB; HAaXOXJACHHE B MPHUPOJIE.
duznyeckre 1 XUMUYECKHE CBONCTBA (Ha puMepe HaTpus U Kanusi). OKCHIIBI U
THAPOKCUABI HaTpus U Kanud. [IpuMeHeHHe IIEeNOYHBIX METaUIOB U HX

COETUHEHUN
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[lenoyHo3emMenbHbIE  METAIbl MarHuil M KaJdbLMH: IOJIOKEHHE B
[Iepunonnueckoii cucreMe XUMUYECKUX 351eMeHToB [[.1. MenneneeBa; ctpoeHue
UX aTOMOB; HaxoxJeHue B mnpupoae. dusznyeckne M XUMHUECKHE CBOICTBa
MarHus W Kaiuplivs. BakHeiiine coeauHeHUsl Kaublus (OKCHA, THIPOKCHUI,

comnu). JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

AnroMuHMHA: TonokeHue B llepronuyueckod cucTeMe XUMHUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa; CTpOCHUE aToOMa; HAaxOXKIAcHHWE B npupone. dusnueckne u
XMMHUYECKHE CBOMCTBA aJIFOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA

AJITOMUHUA

3.6

Keneszo: nonoxenne B [lepuoanueckon cucremMe XUMUYECKUX 3aeMeHToB J[. M.
MenpeneeBa; CTPOCHHE aroMma; HaxoXAcHWEe B mpupoze. Ddusndeckwe u
XUMUYECKUE CBOMCTBa kene3a. OKcuabl, THAPOKCUIb U conu xkene3a(ll) u

xene3a(lll), ux cocras, CBOWCTBA U OTyYEHUE

3.7

XUMHUYECKUI 3KCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMy METaJUIOB U CIUIABOB,
X (U3NYECKUMHU CBOMCTBaMH; HM3YYEHHE DPE3YJIbTaTOB KOPPO3HH METAIJIOB

(BOSMO)KHO HCIIOJIB30BaHHUC BI/I,I[GOMaTepI/IaIIOB), 0COOEHHOCTEN




B3aUMOJICHCTBUS OKCHJA Kajblldd ¢ HATpusi C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB); HCCJICIOBAHHE CBOWCTB >KECTKOW BOJIBI,
mpoiecca TOPEHHUS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIOJIb30BAaHHE
BHJICOMATEPHAIIOB); IPU3HAKOB MPOTEKAHUsI KAa4eCTBEHHBIX PEaKIIMH HAa MOHBI
(Marausi, Kanblus, anroMuHus, nuHka, sxkeneza(ll) u sxemesa(Ill), memu(Il);
HaOJII0JICHUE W ONMCAaHUE IMPOIECCOB OKpAIIMBAaHUS IUIAMEHH MOHAMH HaTpPHS,
Kaiuss W Kajubluad  (BO3MOXKHO  HCIIOJIB30BaHHWE  BHUJICOMATEPHUAIIOB);
uccaenoBaHue aM(OTEPHBIX CBOMCTB THIPOKCHAA AIIOMUHHUS U THIPOKCHIA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIIBHBIX 3a1a4 110 Teme «BaxxHeime MeTauuibl 1

X COCAUHCHUA»

XuMus u OKpYyiKaromas cpeaa

4.1

HoBrie MaTcprajibl U TCXHOJIOTHUMU. BemectBa u MaTcprajbl B HOBC@I[HGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300pPOBLE. bes3omacHoe mCmonnb30BaHUE BEIICCTB U
XUMHNYCCKHUX peaKHI/Iﬁ B 6I>ITy. HepBa;I nmoMomp IIpu XUMHYCCKHX OKOrax H

OTPABJIEHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOW  IPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpy>xatomierd cpeapl [1JIK. Ponp XxuMuu B penieHUH 5KOJIOIMYECKUX MPOOIeM.
[IpupoaHble HCTOYHMKHM YTJIEBOAOPOAOB (yroijib, NPHUPOIHBIA ra3, He(pTh),

MMPOAYKTBI UX nepepa60TI<H, HX POJIb B 6BITy H IPOMBIIIJICHHOCTH

4.3

XUMUYECKUH IKCIIEPUMEHT: H3ydeHHe 00pa3IoB MaTepHajioB (CTEKIIO, CIUIABBI

MCTAJJIOB, ITOJIUMCPHLIC MaTepI/IaJ'ILI)




IMPOBEPAEMBIE HA OI'D ITO XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBbHOUN ITPOI'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA3OBAHUA

Kon
nposepse
MOT0
TpeOOBaH
us

IIpoBepsiemble TPeOOBAHUSA K MPeAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0CBOEHHUsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOT'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

[IpencraBnenue:

1.1

O II03HAaBa€MOCTH SBJIEHUM MPUPOJbl, TIOHHUMaHUE OOBEKTUBHOM
3HaYMMOCTH OCHOB XHMMMYECKOW HAyKM Kak o0O0JacTd COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIleld KyJabTypbl W IMPAKTUYECKOU
NeSITEIbHOCTH  YEeJNOBEKa B  YCJIOBUSAX COBPEMEHHOIO  OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHUH CPEAN JPYIUX CCTCCTBCHHBIX HAYK

1.2

O HAy4YHbIX MCTOAAX IIO3HAHHWA, B TOM YHCJIC OJSKCICPHUMCHTAJIBHBIX M
TCOPCTUUCCKUX METOAAaX UCCICAOBAHUA BCUICCTB U U3YYCHUA XUMHUYCCKUX
peaKuHﬁ; YMCHHUEC HCIOJbB30BATH MOACIHU JJIA 00BICHECHUS CTPOCHUA

aTOMOB 1 MOJICKYIJI

1.3

0 cdepax NpodecCHOHATBHON ICATEIBHOCTH, CBS3aHHBIX C XUMHEH H
COBPEMCHHBIMH  TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha  JIOCTHIKCHUSX
XUMHUYECKOU HAaYyKH, YTO IIO3BOJIUT 06yqa101111/1Mc;1 paccMaTpuBaTb XUMHIO
Kak cdepy cBoei Oyaymiei mpodecCHOHATBHON NEATSILHOCTH U CIENaTh
OCO3HAHHBIN BHIOOP XMMHUH KaK MPO(UIBHOTO MpeaAMeTa IpH Mepexoe Ha

YPOBEHB CPEHEr0 O0IIero 00pa3oBaHus

Bilanenne cucreMoll XMMHYECKUX 3HAHUM U yMEHHUE IIPUMEHSATH CUCTEMY

XUMHNYCCKUX 3HaHI/II71, KOTOpaA BKJIHO4YacCT:

2.1

BOKHEHIIINE XUMUYCCKUE TTOHITHS: XUMUYECKUN JIEMEHT, aTOM, MOJICKYJIa,
BELIECTBO, MPOCTOE U CIIOXKHOE BEILECTBO, OJHOPOJIHAs U HEOAHOPOIHAsS
CMECh, OTHOCHUTEIIbHBIE aTOMHAas M MOJICKYJISIPHAs MAacChl, KOJMYECTBO
BEIIECTBA, MOJb, MOJSIpHAs Macca, MOJISIPHBI OOBEM, OKCHA, KHCIOTa,
OCHOBaHHUE, COJb (CpPEeaHsisl), XMMHUUYECKas PEaKIus, peaklui COCIUHEHUS,
peakIy pa3joXKEeHHs, PEaKIUU 3aMELICHUs, PeaKIu OOMEHa, TEIIOBOM
3¢ dEeKT peakiyu, dK30- U IHIOTCPMHUSCKUE PEaKIIUU, PacTBOP, MacCOBas
JI0JI1 XUMHUYECKOTO 3JIEMEHTA B COEIUHEHUH, MacCOBas J10JIsl U ITPOLIEHTHAs
KOHIIEHTpAllUg BEIIECTBA B PACTBOPE, SAPO aTOMa, JSJICKTPOHHBIA CIION

aToMa, aTOMHasa Op6I/ITaJ'II>, paauyc aromMa, BaJICHTHOCTb, CTCIICHb




OKHCJICHUS, XUMHUYECKAs CBS3b, AJIEKTPOOTPUUATENBHOCTD, MOJSIPHAS U
HEMOJISIpHAsT KOBAJICHTHAsI CBA3b, MOHHAA CBSI3b, METAIUINYECKAs CBS3b,
KpUCTAINTMYECKass  peméTka  (aToOMHas,  HMOHHAas,  MeETaJUIn4yecKas,
MOJIEKYJISipHasi), HMOH, KATHOH, AaHHOH, DJEKTPOIUT U HEDIEKTPOJIUT,
ANEKTPOJIUTAYECKAS JIICCOLINAITNS, peakuuu MOHHOTO oOMeHa,
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHEIC peaxkuuu, OKHUCIIUTENb u
BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBIICHHE, JIEKTPOJIU3, XUMHUECKOE
paBHOBECHE, 0OpaTUMbIC U HEOOPATUMBIC PEAKIIMH, CKOPOCTh XMMHYECKON

peakuuu, katanuzarop, [1JIK, koppo3us MeTaioB, CIiIaBbl

2.2

OCHOBOITOJIAralOl€ 3aKOHbl XUMHH: 3aKOH COXPAHEHHUS MacChl,
nepuoanyeckuii 3akoH J[.MI. MenpaeneeBa, 3akOH MOCTOSHCTBA COCTAaBa,

3aKOH ABOraapo
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TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIPHAS Teopus, TEOpUS

3J'I€KTpOJ'II/ITI/ILICCKOI7I Aucconnuanmumn

Bnagenne ocHoBaMu XHUMHYECKOMN I'paMOTHOCTH, BKJIIOUAIOIIECH

3.1

yYMEHHE IPaBUIBHO HMCIIOJIb30BaTh U3YUYECHHBIE BEIIECTBA U MaTepUaibl (B
TOM YHCJI€ MHMHEpaJbHble YIOOpEHMs, METAJIbl M CIUIABbl, MPOIYKTHI
nepepaboTKU MPUPOAHBIX HCTOUHUKOB YTJIIE€BOIOPOAOB (YIJIsl, HPUPOTHOTO
raza, HedTu) B OBITY, CEIbCKOM XO3SHCTBE, Ha IMPOMU3BOJCTBE MU
NOHMMAHHUE 3HAYEHUs JKUPOB, OEIKOB, YIJIEBOAOB JUJIsi OpraHu3Ma
YEJIOBEKAa; YMEHHE IIPOTHO3MPOBATH BIIMSAHHUE BELIECTB U XUMUYECKUX

IPOLIECCOB HAa OPraHM3M YeJIOBEKa U OKPYKAIOIIYO IPUPOIHYIO CpeILy

3.2

YMCHUC HWHTCITPHUPOBATH XUMHUUYCCKHE 3HaHHUA CO 3HAHUAMU JOPYIrUux

y‘le6HI>IX npeaIMCTOB

33

HaJIMYMEe OmbITa paboThl C pa3IMYHBIMU HUCTOYHUKAMU HMHGPOpPMALUU IO
XUMUM  (HayyHas W  Hay4YHO-IONMYyJISIpHAas JMTeparypa, CJIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHBHO OLCHMBATh HH(POPMALUIO O BELIECTBAX, HX
IIPEBPAILLCHUAX U MPAKTUYECKOM IIPUMEHEHUHM U YMEHHE UCIIONIb30BaTh €€

JUIA PpCUICHUA y‘le6HO—H03HaBaTeJ'IBHBIX 3aJa4

Brnagenne ocHoBaMU MOHSTHITHOTO ammapaTa U CHMBOJIHMYECKOTO SI3bIKa
XUMHUHU JJISI COCTaBJIeHUsI (GOpMYJ HEOPTraHMYECKUX BEIIECTB, YpaBHEHUU
XUMHYECKHX peakiuii; ocHoBamu xumudeckoil HomeHkaatypsl (IUPAC u

TPUBUAILHOM)

YMeHue OOBSICHATH CBA3b MOJNOXKEHUS 3jiemeHta B llepuoanueckoit




CHUCTEME C YUCJIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUSI aTOMOB XMMHUYECKUX
9JIEeMEHTOB (COCTaB U 3apsAn s1apa, oO0IIee YHUCIO DIEKTPOHOB),
pacrpeiciecHHeM JJICKTPOHOB IO DJHEPreTUYECKMM YPOBHSIM AaTOMOB

ICPBBIX TpéX Mepuoa0B, KaJinud U KaJIbLHA

HpeI[CTaBJ'ICHI/Ie 0 HepHOHHqCCKOﬁ 3aBUCUMOCTH CBOMCTB XMMHUYECKHX

JJIEMEHTOB (paguyC aToMa, d3JIEKTPOOTPULATEIBHOCTh), IPOCTBIX MU

6 CJIOHBIX BEIIECTB OT MOJIOKEHUs 31eMeHTOB B [leproauueckoii cucreme
(B MaJbIX MEpHOJIax U TJABHBIX MOATPYIIAX) U AJIEKTPOHHOTO CTPOCHUS
aToma

7 YMeHue KinaccupuIMpoBaTh:

7.1 XUMHUYECKHUE IEMEHTHI
7.2 HEOpraHMYEeCKUe BellecTBa
7.3 XUMHYECKHE PEaKIuu

8 YMeHue ornpenensTh:

8.1 BaJICHTHOCTH M CTETICHb OKUCJICHUSI XUMUYECKUX DJIEMEHTOB, 3aps]l HOHA

g2 BUJI XHMHMYECKOM CBSI3M W TUN KPUCTAUIMYECKOH CTPYKTYpHl B
' COETMHEHUSIX

8.3 XapakTep cpeibl B BOAHBIX PACTBOPaX BEUIECTB (KUCIOT, OCHOBAHU)

8.4 OKHCJIMUTENIb U BOCCTAHOBUTEb

9 YMeHue xapakTepu3oBath (pU3NUEcKre U XUMUYECKHUE CBOMCTBRA:

MPOCTHIX BEIIECTB (KUCIOPOA, O30H, BOJOPOJ, rpaduT, aiMas, KpeMHUM,
9.1 a3ot, ocdop, cepa, XJIOp, HATPUH, KATUN, MarHUH, KaJbIIUH, aTIOMUHUH,

JKee30)

CJIOHBIX BEIECTB, B TOM YHUCJIE€ UX BOJHBIX PAacTBOPOB (BOJa, aMMHAK,

XJIOPOBOJIOPOJ, CEPOBOAOPOA, OKCHUAbI M THAPOKCUAb MeTaiuioB [-ITA
92 rpynn, amomunus, meau (II), nunka, sxenesa (II u IIl), okcunpl yraepona

' (I u 1V), xpemuus (IV), azora u docdopa (III u V), ceper (IV u VI),
CepHHCTasi, CepHas, a30THCTas, a30THas, ¢ocdopHas, yronbHas,
KpEMHUEBAsi KUCIOTa U UX COJIH)

MPOTHO3UPOBATh M XapaKTEPU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTHU OT
93 WX COCTaBa W CTPOCHHS, NMPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT HX

' CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XHUMHUYECKUX TNPEBpalICHUN B
Pa3IUYHBIX YCIOBUSIX

10 YMeHue cocTaBisiTh MOJICKYJISIPHBIE M HOHHBIE YPaBHEHHSI PEAKIIHiA, B TOM




HHUCJIIC:

10.1

peakIuii FOHHOTO OOMeHa

10.2

OKHCIINTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ

10.3

WUTIOCTPUPYIOIIMX XUMHUYECKUE CBOWCTBA M3YYEHHBIX KJIACCOB (IpyIM)

HCOPraHNMYCCKUX BCIICCTB

10.4

MMOATBCPIKAAOIMUX I'CHECTUYCCKYHO B3aMMOCBA3b MCIKAY HUMU

11

YMeHue BIYUCIATh (IPOBOAUTH PACUETHI):

OTHOCHUTCIIbBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChbl BEIICCTB, MaCCOBYIO

JOJIFO XUMHYCCKOI'O 3JICMCHTA B COCAMHCHUHN

11.2

MacCCOBYIO JOJIIO BCIIECTBA B paCTBOPEC,

11.3

KOJIMYCCTBO BCUICCTBA U €TI0 MaACCy, 00BEM ra3oB

11.4

110 YpaBHCHHUAM XUMHUYCCKUX peaKI_II/Iﬁ 1 HaXOJUTh KOJIMYCCTBO BCIICCTBA,

00BEM M Maccy peareHTOB WIH IIPOIYKTOB peaKluu

12

Bnanenue (3HaHue OCHOB):

12.1

OCHOBHBIMH METO/IaMH HAy4YHOTO IO3HaHWA (HAOIIOICHUE, MU3MEpEHHE,
9KCHEPUMEHT, MOJEIMPOBAHNE) NPU HU3YUYEHUHU BELIECTB M XUMHYECKUX
SIBJICHUI; yMeHHe C(HOpMYIUpPOBATh NPOOJIEMy M TPEIJIOKUTH MyTH e

pEeUIICHUA

12.2

Oe3omacHoit pa6OTBI C XUMHNYCCKUMHU BCIICCTBAMU, XUMHUYECKOU HOC}’,Z[Oﬁ

1 1a00paTOPHBIM 000PYIOBaHUEM

12.3

npaBujaMu 0€30MacHOTO OOpaleHusl ¢ BEIIeCTBaMH, HCIOJb3yeMbIMU B
NIOBCEHCBHOM JKW3HHW, TNPABWIAMHU TIOBEJACHUS B LEISIX COCPEIKCHHUS
3II0pPOBbSI W OKPYXKAaIOLICH TPUPOJHON Cpeibl; IMOHMMaHHE Bpena
(omacHOCTH) BO3/ICHCTBHSI HA JKUBBIC OPTaHU3MBI ONIPEICIEHHBIX BEIICCTB,

croco0oB YMCHBIICHHA U MPECAOTBPALLICHHA UX BPCIHOIO BO3[[€I>1CTBI/I$[

13

Hanmuame MMPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA W OCYHICCTBJIICHUA

CICAYIOIHNX XUMHYCCKUX IKCIICPUMCHTOB:

13.1

U3y4YE€HHE U OlNucaHue (PU3MUECKUX CBOICTB BEUIECTB; O3HAKOMJICHUE C
(GU3NYECKUMU U XMMUYECKMMHU SIBICHUSIMM; OIBITHI, WJUIIOCTPUPYIOIINE

IIPU3HAKY IPOTEKAHUSA XUMUYECKUX PEaKIUn

13.2

HN3YUCHUC crmoco0oB pasaciiCHus cMmecen

13.3

MOJIY4YCHHEC KUCIOpOoAa U M3YUYCHHUC €ro CBOfICTB; IMOJIY4CHHUEC BOJOpOaAa U

HU3YUCHHUC €TO CBOﬁCTB; MOJIYYCHHUC YIJICKUCIOIO rada M H3Y4YCHHUC Cro




CBOICTB; MMOJy4EHUE aMMHaKa U U3YUYEHHUE €r0 CBOMCTB

13.4

IIPUTOTOBJICHUE  PACTBOPOB  C  OINPENCIEHHOM  MacCOBOM  Joiei

paCTBOpéHHOFO BCIICCTBA

13.5

NpPUMEHEHUE HMHJUKATOPOB (JaKMyca, MeTuiopaHxka u (eHondranenHa)

JUISL OLIPEJICJIEHUS XapaKTepa cpeibl B paCTBOPAX KUCIOT U LIeN0Ye

13.6

HCCJICAOBAHNE M OITMCAaHHE CBOMCTB HCOPraHM4CCKHUX BCIICCTB PA3IMYHBIX
KJIaCCOB;, M3Yy4YCHHUC B3aMMOJACHCTBUS KHCIIOT C METajlylaMH, OKCHAAMH
MCTAJIOB, PACTBOPUMBIMU HU HCEPACTBOPUMBIMU OCHOBAHHWAMM, COJISIMU;
IMNOJIY4CHHUEC HCEPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHHUEC OJHOIro MecETaaila
APpyrumM U3 pacTBOpa COJIM; HCCICAOBAaHHUC aM(bOTepHBIX CBOMCTB

TUAPOKCHU OB AJIFOMHUHUA U HUHKA

13.7

pelIeHne SKCIepUMEHTAIbHbIX 3a7ad 1o TemaM: «OCHOBHBIE KJIacChl
HEOPTraHUYECKUX COCIUHEHUID»; «IIEKTPOJUTUYECKAS TUCCOIHAIUY;
«Baxkaenme HeMeTAJUIBI U UX COSAWHECHUA», «BakHeHIne MeTaJUIbl B

HUX COCIUHCHUA

13.8

XUMHYECKHE SKCIICPUMEHTHI, WLTFOCTPUPYIOIIUE TPU3HAKUA IMPOTCKAHHUSI
peakuuii MOHHOTO OOMeHa; KaYeCTBCHHBIC PEAKIIMK Ha TIPUCYTCTBYIONIUE B
BOJIHBIX PACTBOpPAaxX MOHBI: XJIOPUJ-, OPOMUI-, UOAUI-, CyIbdaT-, pocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THIPOKCH-MOHBI, KaTHOHBI aMMOHUS,
MarHus, Kajbllds, aJIFOMUHUSA, kene3a (2+) u kenesa (3+), meau (2+),

UHKA

14

YmMmenue:

14.1

OpPEACTaBIATh  pPEe3yJabTaThl  JKCIIEPUMEHTa B (GOpPME  BBIBOJIOB,
JI0Ka3aTenbCcTB, TIpapUKOB M TaOMMIl U  BBIIBIATH SMIIUPUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHAaBJIMBATL CBA3W MCXKAY pPCalbHO Ha6JIIOI[a€MbIMI/I XHUMHUYCCKUMU
SBJICHUAMU MW IIPpOHECCAMH, IMPOUCXOJAIMMH B MAKpO- U MHKPOMHUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB




IHHEPEYEHbB 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OCHOBHOM

I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMUHU

Kon

IIpoBepsieMblii 3JIEMEHT COlepPKAHUSA

HepBOHa‘-IaJ'IBHBIe XUMHNYCCKUC ITOHATHUA

1.1

Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus cMecei

1.2

ATOMBI © MOJICKYJIBI. Xumuyeckue dyeMeHTbl. CHMBOJBI  XHMHUYECKUX

JJICMCHTOB. HpOCTLIe H CJIOZKHBIC BCIICCTBA.

1.3

XuMuueckas (bopMyJIa. BanenTHOCTE aTOMOB XMMHYECKHUX 3JIeMeHTOB. CTEIIeHb

OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BC€IICCTB. OrHocuTenpbHas aToOMHAs Macca.
OTHOCHUTENLHAA MOJICKYJISIpHasA Macca. MaccoBas 1081 XMMHYECKOr0 3JIeMEHTa

B COCAMHCHHNUN

1.5

KonunuectBo BemectBa. Mousib. Monsipuas macca. MossipHblii 00BEM  ra3oB.

BzanMocBs3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CIUHUIL BEIICCTBA

1.6

dusznyeckue U XUMHUUYECKHE SIBICHUS. XUMHYECKas pc€aKnug u eé IIPHU3HAKH.

3aKoH COXpaHCHHA MACChI BEHICCTB. XHUMHUYECKHE YpaBHCHHUA

Hepnozmqecm/lﬁ 3aKOH H Hepnozmqecxaﬂ CUCTCMa XHMHNYCCKHUX OJOJIICMCHTOB

.. MenneneeBa. CTpoeHHe aTOMOB

2.1

[Iepnoanueckuit 3akoH. lleproanueckas cucreMa XuMU4eCKuX 3ieMeHToB /.M.
Mengeneesa. [lepuonel u rpynnel. @u3ndeckuil CMbICI MOPAIKOBOTO HOMEDA,

HOMCPOB IICPpUOJa U I'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHbIX siaep. M3orombl. DnexTponbl. CTpoeHue
JIEKTPOHHBIX 000JI0ueK aTOMOB MepBbIX 20 XMMHYECKHUX 3JEMEHTOB

[Tepnonnueckoii cucrems! 1.11. Menneneena
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BaKOHOMepHOCTI/I B M3MCHCHHUH CBOMCTB XMMHYCCKHX 3JICMCHTOB MEPBLIX TpéX
nepuoaoB, Kallusa, KaJlbLUA (pazmyca dTOMOB, JJICKTPOOTPHULATCIIbBHOCTH,
MCTANIMYCCKUX W  HEMCETAIMYCCKHUX CBOﬁCTB) n HX COG[[I/IHGHI/Iﬁ B
COOTBCTCTBHMHN C IIOJOXCHHUEM JJICMCHTOB B HepHOHquCKOﬁ CUCTEMEC H

CTPOCHUCM HUX AaTOMOB

Crtpoenue BemiecTBa

3.1

Xumuueckasi cBsi3b. KoBaneHTHass (TojispHas U HEMOJSIpHAsi)  CBSA3b.
DNEKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  3JeMeHTOB.  MoHHas  CBS3b.

Merannuueckas cBSI3b

3.2

Tunsl KpUCTAUIMYECKUX PEIIETOK (aTOMHAas, MOHHAs, MeETauInyecKas),




3aBUCHUMOCTh CBOMCTB BCIICCTBA OT THIIA KpHCTaJIJIHIIGCKOI;'I peIHéTKI/I 1 BHIA

XHMHYECKOH CBSI3U

Baxkueiimme npeaCTaBUTCIM HCOPraHUYCCKUX BCHICCTB. Hemeramnel u wux

COCAMHCHUSI. Meramisl 1 ux COCIUHCHUA

4.1

Knaccudpukanus W HOMEHKJIATypa HEOPraHWMYECKUX COCIMHEHUH: OKCHIIOB
(comeobpasyroriue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHBbIC) u
HecoseoOpa3yrome; OCHOBaHMK (IIETOYM W HEPACTBOPUMBIE OCHOBAHWS);
KHACJIOT  (KHCIOPOJCOACpKalIMe ¢  OCCKUCIOPOJHBbIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

4.2

@u3nyeckue M XHUMHUYECKHME CBOMCTBAa MPOCTHIX BEHIECTB-HEMETAILIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

dusznyeckue W XHUMHUYECKHE CBOMCTBA INPOCTBIX BCUICCTB-MCTAJIOB: JIMTHA,
HaTpusd, Kajlus, Marousa W KaJIbOWs, aJJiOMUHMSA, JKCIIC3a. QHGKTpOXI/IMI/I‘-IeCKI/If/'I

AL HAIPSKEHUN METAJUIOB

44

dusznyeckue U XMMHUUYECKHE CBOMCTBA BOJOPOAHBIX COCJIMHEHU HEMETAaJJIOB:

XJIopoBOaAOpPOaa, CEPOBOAOPOaAA, aMMHAKa

4.5

Ouznyeckue U XMMHYECKHE CBOICTBa OKCHIOB HemeTamoB: cepel (IV, VI),
aszota(Il, IV, V), dochopa(Ill, V), yraepoma(ll, IV), kpemuusa(IV). ITonyuenue

OKCHJOB HEMCTAJIJIOB

4.6

Xumnueckre cBodcTBa okcuaoB: MeTauioB [A-IIIA rpymm, munaka, memu(Il) u

xenesa(ll, III). [TonyyeHne okCUI0B METAILIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHHMI U aM(OTEPHBIX THAPOKCUIOB (HA MpUMEpE
THAPOKCUIOB aJlIOMUHUS, JKene3a, 1uHKa). [lomyyenme ocHoBaHUMT U

aM(OTEPHBIX TUAPOKCH]IOB

4.8

OO0mue XUMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEPOBOJIOPOIHOM,
CEpHHUCTOM, CepHOM, a30THOU, (ochopHOU, KpeMHHEBOH, yroiabHOW. Ocolble
XUMUYECKHE CBOWMCTBA KOHLUEHTPUPOBAHHOW CEPHOM M Aa30THOM KHCIIOT.

HonyquHe KHCIIOT

4.9

OO6mure xuMuYeCcKre CBOMCTBa cpeHux coneil. [lomyuenue comeit

4.10

HOHy‘lCHI/Ie, CO6I/IpaHI/IC, paclio3HaBaHHUC BOAOpPOJa, KHCJIOpOJa, aMMHAKa,

YIIIEKUCIIOro ra3a B JlabopaTopuu

4.11

[Nomyyenne amMmuaka, CEpHOMH M a30THOM KUCIIOT B MPOMBIIIICHHOCTH. OOmime

CIIOCOOBI IMMOJIYYCHU MCTAJIJIOB

4.12

I'eneTnyeckas cBs3b MECKAY KiIaCCaMH HECOPTaHUYCCKUX COCIMHEHUI




XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMUYeCKUX peakuid 0 pa3IUYHbIM PU3HAKAM: 10 YHACITY H
COCTaBY Y4YaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3ddekry, 1o

W3MCHCHHIO CTCIICHEH OKMCIICHUS XUMUYECKUX DJIEMCHTOB

52

TennoBoil 3G heKT XUMHYECKON pEaKkIiy, TEPMOXUMUYECKHE YPaBHEHUS. DK30-

U SHIOTCPMHUUYCCKHEC pCAKIIUU. TepMOXI/IMI/I‘leCKI/IC YpaBHCHUA

53

OKHCIUTENTBHOBOCCTAHOBUTEINIBHBIE peakiMU. OKHUCINUTENIN U BOCCTAaHOBHUTEIU.
[Ipoueccel  OkucneHUss U BOCCTAHOBJIEHMS.  ODJEKTPOHHBIM  OajiaHC

OKHCJIUTEILHOBOCCTAHOBUTEIIHLHOM pCaKnuu

54

TGOpI/IH BHGKTpOHHTHqCCKOﬁ AucCCcolraluu. KaTI/IOHLI, AHHOHBI. BHGKTpOHI/ITH n

HEBJICKTPOJIUTHL. CunbHbIC U c1a0bIe SJICKTPOJINTHI. CreneHb JUucconruannum

5.5

Peaknum moHHOTO OOMEHA. YCIOBHS NMPOTEKAHHS pPEaKIMii MOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_IéHHLIe HOHHBIC YPABHCHUS peaKHI/Iﬁ

XHUMHA U OKpYyKarolas cpena

6.1

BemectBa u Marepuansl B IIOBCEJHEBHOM >KM3HM 4elloBeKa. be3zonacHoe
UCIOJIb30BaHUE BELIECTB M XUMHUYECKUX peakuuil B jgabopaTopuu U OBITY.

HepBaﬂ IIOMOIIBb IMPHU XUMHUYCCKUX OKOraX U OTPABJIICHHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKPYKAIOMIEH cpeabl  (KUCIOTHBIE  JOXK[IH,
3arpsi3HEHUE TOYBBI, BO3[yXa U BOJOEMOB), CIIOCOOBI €ro MpelIoTBPALICHUS
[Ipenenbnas pomyctumas konHueHTtpauus BemiecTB (IIJK). Ponp xumum B
pEIIEHUH DJKOJIOTUYECKUX IMpolieM. YCuieHue mnapHUKOBOTO dddekra,

pa3pylLIeHHe 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, azora, pocdopa, yriepoaa, KpeMHUSI U UX COCAMHEHUH B
ObITy, MEAMLUHE, NPOMBIIUICHHOCTH W CEJIbCKOM Xo3siicTBe. IIprmMeHeHne
METAJUIOB M CIUIAaBOB (CTallb, YYT'YH, IIOPAJIOMUHHMA, OpoH3a) B OBITY U
NPOMBIIUICHHOCTH UX coefnHeHui. [loHsTHe 0 KOppO3UM METayuioB, OCHOBHBIC

CIOCOOBI 3aIUTHI UX OT KOPPO3UU

6.4

[IpupogHble MCTOYHUKH YTIIEBOAOPOAOB (Yroib, NPHPOIHBIA Ta3, HEDTH),

MPOIYKTHI UX NepepaboTku (OEH3HUH), X POJIb B OBITY U MPOMBIILIEHHOCTH

6.5

[lepBoHavanbHble TOHATHA OO0 OPraHUYECKUX BEIIECTBAX KAaK O COCTUHEHUSIX
yriepozaa (MeTaH, 3TaH, STHIEH, alleTUIIEH, 3TaHOJI, TJIMLEPUH, YKCYCHas! KHUCIIOTA).
[TonsiTHEe 0 OMONOTMYECKH BaKHBIX BEIIECTBAX: JKUPAX, OCJIKAX, YTICBOAAX — M UX

POJIA B ) KU3HU YCTIOBCKA

Pacuértnr:




7.1

1o popMyJiaM XUMHUYECKUX COeAMHEHUN

7.2

Macchl (MACCOBOM) JIOJIM paCTBOPEHHOTO BEIIECTBA B PaCTBOPE

7.3

M0 XUMHUYCCKUM YPAaBHCHUAM




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOT'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

8 KIIACC
Xumus. 8 kiacc. /O.C. T'abpuensn, U.I'. Octpoymos, C.A. CnagkoB Mocksa «lIpocsemienue»,
2025

9 KIIACC
Xumus. 9 knace/ O.C. 'abpuensn, U.I'. Octpoymos, C.A. CnankoB MockBa «IIpocBemieHuey,
2025

METOAUYECKHUE MATEPUAJIBI U1 YUUTEJIA

8 KIIACC
1. 'apa H.H. Xumus. Ypoku: 8 ki. / H.H. I'apa. — M.: [Ipocemienue.
2. boposckux T.A. Tectbl mo xumuu. llepBoHauanbHble XuMuyeckue mnoHsTud. Kucimopon.
Bonopoa. Boaa, pactBopbl. OCHOBHBIE KJIACChI HEOPTaHMUECHX COCTUHEHUMN: § KII.: K yUEOHUKY
I'.E. Pynzurtuca, @.I'. ®enpamana «Xumus. 8 kinace». — M.: U3narenbctBo «9x3amen», 2010.

9 KIJIACC

1. Tapa H.H. Xumusa: 3agayHuk ¢ «moMommHHKOM»: 8-9 kmaccet / H.H. T'apa. — M.:
[Ipocsenienue.

2. I'apa H.H. Xumus. Paboune nporpammel. [Ipenmernas nunus yueOnukoB I'.E. Pynsurtuca,
O.I". ®enpamana. 8-9 kimaccel/ H.H. I'apa. — M.: [IpocBemienue.

3. Pagenkuit A.M. Xumus: aumaktadeckuid martepuan: 8-9 ki / A.M. Papenxuit. — M.:
[Ipocsenienue.

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

8 KVIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caldT m1st yauTenss XUMUU 1 OHOJIOTHN)
6)

http://elenahism.ucoz.ru/load/rabochaja_programma_po khimii 10 klass 2 chasa v _nedelju/1-
1-0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 kmacc)

9) http://chemistry. narod.ru XuMuK.py: caiitT o xumuu

10) https://skysmart.ru/articles/chemistry

11) IopTan Becepoccuiickoit omummnua sl MKOIBHUKOB. http://rusolymp.ru/

12) Pycckuii oO6pa3oBaTenbHblil moprtan. http://www.gov.ed.ru



13) denepanbHbIil poccuiickuii o01eoOpa3zoBareabHbIil moptai. http:// www.school.edu.ru
14) ®enepanpublii mopran «Poccuiickoe odpazoBanuey. http://www.edu.ru

15) Iopran komnanuu «Kupumr u Medoauii». http:// www.km.ru

16) O6pa3zoBarenbHbIi mopTan «Yueba». http://www.uroki.ru

17) XKypnan «Kypbep oOpazoBanus». http://www.courier.com.ru

18) XKypnan «BectHuk odpazoBanus». http://www.vestnik.edu.ru

19) Uznarensckuit nom «IIpodxuuray. http://www.protkniga.ru

20) U3narensckuii 1oM «1 ceHTsiOps». http://www.1september.ru

21) ®ectuBanp negaroruueckuii uaei « OTKPBITHIA yPOK» (M31aTEIbCKUN IOM «1 CEHTIOPS»).
http://festival.lseptember.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Unrepuet nopran [Ipolllkomny.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MUHUCTEPCTBO 00pa30BaHMs U HAYKH.

26) Caiit CIAM I'MA: PEILLY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiit A yuyuTens XuMUU U OUOJIOTHN)
6)

http://elenahism.ucoz.ru/load/rabochaja_programma po_khimii 10 klass 2 chasa v _nedelju/1-
1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 kiacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) ITopran Beepoccuiickoit onummnuaasl IIKOJIBHUKOB. http://rusolymp.ru/

12) Pycckuii oOpa3oBaTensHbIid opTai. http://www.gov.ed.ru

13) denepanbHbIil poccuiickuii o01eoOpa3zoBareabHbIil moptai. http://www.school.edu.ru
14) ®enepanbublii mopran «Poccuiickoe odbpazosanuey. http://www.edu.ru

15) Iopran komnanuu «Kupumr u Medoauii». http:// www.km.ru

16) O6pazoBarenbHbIi mopTan «Yueba». http://www.uroki.ru

17) XKypnan «Kypbep oOpazoBanus». http://www.courier.com.ru

18) XKypnan «BectHuk obpazoBanus». http://www.vestnik.edu.ru

19) Uznarensckuit nom «IIpodxuuray. http://www.protkniga.ru

20) NU3narensckuii 1oM «1 ceHtsiOps». http:// www.1september.ru

21) ®ectuBanp negaroruueckuii uaei « OTKPBITHIA yPOK» (M31aTEIbCKUN IOM «1 CEHTIOPS»).
http://festival.lseptember.ru

22) https://elementy.ru/catalog?type=39

23) Unrepnet nopran [Ipolllkory.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MUHHCTEPCTBO 00pa30BaHUs U HAYKU.

25) Caiir CIAM I'MA: PEILLY BIIP, OI'D, ET'D, I'BD u IIT. https://sdamgia.ru
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