MUWHHUCTEPCTBO NPOCBEHIEHUS POCCUMCKOM ®EJEPALIMA
AIMUHUCTPALIUS BOJT'OTPAJA JEITAPTAMEHT 1O OBPA30BAHUIO
KPACHOAPMEVCKOE TEPPUTOPUAJIBHOE YIIPABJIEHUE
MOY CHI Ne 134 «IAPOBAHHUE»

PACCMOTPEHO COITTACOBAHO YTBEPXKIEHO
Ha 3aceganu MO  yuurteneid 3amectutenb aupekropa 1o Jdupexrop MOY CII Nel34
€CTECTBEHHOHAY4YHOI'0 LIUKJIA YBP "lapoBaHue"
npotokoi Ne 1 ot 28.08.2026r. Xonpipesa E.H. E.H. llIsenoBa
PyxkoBopurens MO ITpuxa3 ot 01.09.2026 1. Ne 252-O/1
Huxudoposa 2.1.

OOKYMEHT MOAMUCAH
SNEKTPOHHOW MOAMNMUCHIO

Ceptudukat: 00A661894CAB064B3E34AF1CC496D29EF6
Bnapeneu: LBegosa Enexa HukonaesHa
[evicteutenen: ¢ 08.10.2025 o 01.01.2027

PABOYAS ITPOT'PAMMA
(ID 6776961)
yueOHOro npeamera «XumMus» (0a30Bblil YyPOBEHb)

u1st oOyyarommmxcst 8-9 KjaccoB

Kiaccesr: 8A, 8b, 8B, &I', 9A, 9b, 9B, 9I', 9/1

Bonrorpan, 2026



HOACHUMTEJBHASA 3AIINCKA

[Iporpamma 10 XHMHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30oBaHUs
COCTaBJIcHa Ha OCHOBE TpeOOBaHMM K pe3yjabTaTaM OCBOSHUS OCHOBHOM
00pa3oBaTEIbHOM MPOrPAaMMbl OCHOBHOTO OOIIEro 00Opa3oBaHusl, MPECTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBe (enepalibHONl paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIICTIIIUH MPETOJaBaHusl yI4eOHOTO MpeaMeTa « XUMUSD)
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit denepanuu.

[Iporpamma mo xuMumM Aa€T TPENCTABICHHWE O TENSAX, OOIIEH CTpaTeruu
oOy4eHMs, BOCHHUTAHWS U PAa3BUTHA OOYYAIOIIMXCA CPEACTBAMU y4EOHOTO
MpeIMETa, YCTaHABIIUBACT 00s13aTEIBHOE MPEJIMETHOE coZep>KaHue,
peaycMaTpUBACT paclpelelieHUe €ro Mo KijaccaM W CTPYKTYpUPOBAHHUE TIO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, OINPEACISET KOJUYECTBEHHBIE M
Ka4eCTBEHHBIC XapaKTEPUCTUKH COIEpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh M3YUYECHHS XHUMHUU C Y4ETOM  MEXKIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTHKM y4eOHOTO Mpoliecca, BO3PACTHBIX
0COOEHHOCTEW O00ydYaloluXxcsi, OIpeAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaruu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM
MpoTrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus, a TakKe TpeOOBaHUM K
pe3yJibTataM 00yUYeHHs] XUMUU Ha YPOBHE 1I€JIEW U3yUueHUs IpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATEIILHON JIEATENIbHOCTH OOYYalollerocss MO OCBOCHUIO
y4eOHOTro Co/iepKaHMs.

3HaHUWE XUMHUHU CIY>XKUT OCHOBOM It (POPMHUpPOBAHUST MHPOBO33PEHUS
0o0yyaromierocs, €ro MpeACTaBICHUN O MaTEepUAILHOM EIWHCTBE MHPA, BAKHYIO
posib urpatorT GopMUPYEMbIE XUMHUEW MPEACTABICHUS O B3aWMOIIPEBPAICHUSIIX
SHEPrUU M 00 DSBOJIIOIMK BEIIECTB B MPUPOAC, O MYTIX PEIICHUS TII00aTbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BHTHS UYEIOBEUECTBA — CHIPHEBOM, YHEPTreTHUYECKOM,
MUILIEBOM U KOJIOTHYECKOU 0€30MacHOCTH, IPOOJIeM 3paBOOXPaHEHUS.

N3yuenne xumun:

CIIOCOOCTBYET  pealu3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTHUS H
dbopMUPOBaHUS KYJIBTYPHI JIMYHOCTH, €€ 00IIeH 1 (yHKITMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMHUPOBAHHE MBINUICHUS W TBOPYECKHX CIIOCOOHOCTEH
00y4aromMXxcsi, HaBBIKOB HMX CAMOCTOSATEIBHOM y4EeOHOM  JeATEebHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEJ0BATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MMOBCETHEBHOM XKU3HU, TaK U B TPOPECCHOHAILHOM JICSITEIBHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJISiJIa HA €UHCTBO MPUPOBI U YETIOBEKA, SIBIIIETCSI OTBETCTBEHHBIM
3TaroM B (OpPMHUPOBAHUHU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0YUYarOIINXCS;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
00pa3oBaHUE 00YYArOIITUXCSI.

JlanHble HampaBiIeHUS B OOyUYEHUU XHUMHUU O0OECTEUMBAIOTCS CHELH(HUKON
CO/ICp)KaHUsl  y4yeOHOTrO  NpeJAMETa, KOTOpBIM  SIBISIETCS  MEIarorMuecKu
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKH XMMHUHU Ha ONpPEIeNEHHOM dTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEero 0Opa3oBaHUS OPUCHTHPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNW XHMHHU, OCHOB
HEOPraHMYECKOW XUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TOHSITUN
OpraHUYECKON XUMUH.

CtpykTypa coiepkaHus MPOTpaMMbl MO XUMHHU C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOIr0 mnoaxona k €€ uszyuyeHuro. ColepiaHue CKIIAIbIBACTCS U3 CUCTEMBI
MOHSTUNA O XUMUYECKOM AJIEMEHTE Y BEUIECTBE U CHCTEMBI MIOHITUA O XUMUYECKOMN
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl 10 MPHUHIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETHUUYECKUX IPEIACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— ITepunonnueckoro 3akona JI. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHUSI O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

— TpelncTaBleHUA 00 DICKTPOJUTHYECKON JHMCCOIMAlMA BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OAMIIUPUYECKU
MOJYUYEHHBIX U OCMBICIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JIPyroMy, BBITIONHSS (GYHKIHMKA OOBACHEHHS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOXKHOCTEU INMPAKTUYECKOTO NPUMEHEHHUS U IOJTYy4YECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUHU CHOCOOCTBYET  (HOPMHUPOBAHUIO
IIPEJACTABJIECHUS O XMMUAYECKON COCTAaBIIAIOLIECH HAYYHOM KapTUHBI MHUpPA B JIOTUKE
€€ CHCTEeMHOM MpHUPOAbI, LUEHHOCTHOIO OTHOIIEHUsS K HAy4YHOMY 3HAHHUIO U
METOJIaM TIIO03HAaHUs B Hayke. M3yuyeHne XMMHUU NOPOUCXOIUT C NPHUBIICUEHUEM
3HAHUW U3 paHee HU3YUYCHHBIX YUEOHBIX MNpeaMeToB: «OKpYyXKaroUdid MUPY,
«buomnorus. 5-7 xiacce» u «Pusuka. 7 Kinacey.

[Ipu w3ydYeHUH XUMHUH TPOUCXOAUT (HOPMUPOBAHHE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJIBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMbl XHMHUYECKHX
3HAHUN — Ba)KHEUIIUX (PAKTOB, MOHATHM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,



JOCTYIIHBIX O0OOIIEHH MHUPOBO33PEHUYECKOI0 XapakTepa, s3blka HAYKH, B
OpUOOIIEHMM K HAyYHbIM METOJaM I[IO3HAHMUS TP HW3YUYEHUU BEIIECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Yy4eOHO-MO3HABATEIbHOM U Y4eOHO-HCCIIEIOBATEIbCKOM
JESITeIbHOCTH, OCBOCHHM TPaBUJ 0E€30MacHOr0 OOpaleHHs C BEIIECTBAMHU B
MOBCEHEBHOM JKU3HU.

[Ipu M3yyeHun XUMUU Ha YPOBHE OCHOBHOI'O OOIIET0 0Opa30BaHUS BAKHOE
3Ha4YE€HHE MPUOOPENH TaKUE LIEJIH, KaK:

— (GOpMHUPOBAHHE HWHTEIUICKTyaIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHUYECTBY, CaMOCTOSITEIHHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST HA CHCTEeMaTHYeCKOoe TMpUOOIIeHHe
oOydJaroumxcsi K CaMOCTOATENbHON I03HABATEIbHOM JIEATEIbHOCTH, HAy4YHBIM
METOJilaM TO3HaHUsS, (POPMUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIOCOOHOCTEH K
XUMUHY;

— obecrieueHue yclloBUil, CIOCOOCTBYIOIIUX TPUOOPETEHUIO 00YUYaIOITUMHUCS
OIbITa Pa3HOOOPA3HON MAEATEIbHOCTH, MO3HAHUSA U CAMOIO3HAHMS, KIIIOUYEBBIX
HABBIKOB (KJIFOUYEBBIX KOMIIETEHIMI), UMEIONIUX YHUBEPCAIbHOE 3HAUCHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— ¢opmupoBaHue o00med (QYHKIMOHATBHOM M  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM YHCJIE€ YMEHUHA OOBSICHATP U OLEHUBATh SIBICHUSA
OKpY’KaloIIeT0 MHpPA, WCIOJIb3Ys 3HAHUSA W OIBIT, MOJYYCHHBIE MPU H3yUYECHUH
XUMHH, TPUMEHATh WX TPH PEHICHWH NTpoOJieM B TOBCEIHEBHON JKU3HH U
TPYZIOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y O0O0yyarolmMxcs T'yMaHUCTHYECKUX OTHOILEHUH,
NOHMMaHUsl LEHHOCTH XUMHYECKMX 3HaHUW JUId BBIPAOOTKH HKOJIOTUYECKU
LEJIECOO0PA3HOr0 MOBENCHUSI B OBITY M TPYAOBOM JESITENIBHOCTH B IEJSIX
COXPaHEHHMS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPELBI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMs OOILEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOo(uUis U HANpaBJIEHHOCTU AAJbHEHIIEro
o0yueHus.

OOmiee 4YuCIO 4YacoB, OTBEAEHHBIX JMJII H3YYEHUST XUMHUM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctapisieT 136 gacoB: B § kiacce — 68 vacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

COILEPKXAHUE OBYYEHUSA

8 KUIACC



IlepBoHaya/ibHBIEe XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Poiab XUMHUM B )KM3HM 4Y€JIOBEKa. XUMHS B CUCTEME HayK.
Tena u BemectBa. Pu3nNyeCKUe CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHHME
BenlecTB. [loHsATHE O MeTOJaxX MO3HAHMS B XMUMHH. UHCTBIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI M MOJIEKYJbl. XHUMHUYECKUE 3JeMEHTbl. CHMBOJIBI XHMHUYECKUX
351eMeHTOB. [IpocThie U CI0XKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuyeckasi ¢opmyna. BajgeHTHOCTP aTOMOB XHWMHUYECKHUX JJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewlecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OTHOcUTENbHAST MOJIEKYJIsIpHas Macca. MaccoBast o1 XUMUYECKOTO 3JIEMEHTA B
COETMHEHUH.

KonnuectBo BemectBa. Monbs. MomsipHas macca. B3aumocBs3b KonnyecTBa,
MacCchl M 4YHUCIa CTPYKTYpHBIX €OUHUIl BewiecTBa. Pacuérel mo dopmysam
XUMHUYECKUX COECTUHEHUN.

Puznyeckre U XUMUYECKUE SIBJIICHUsl. XUMHUUYECKasl pEeakius U €€ NMPU3HAKY.
3aKOH COXpaHEHHs Macchl BEUIECTB. XUMHUYECKUE ypaBHeHMs. Knaccudpukanus
XUMHUYECKUX peaKni (COeMHEHMS, pa3I0KEHUs, 3aMEILeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBUjiaMu paboThl B J1a0OpaToOpuu U
npuéMaMu oOpalieHusl ¢ J1abopaTOPHBIM 00OPYJOBaHUEM, U3yUYEHUE U ONMHMCAHUE
(¢u3znyeckux CBOWCTB O0pa3lOB HEOPraHMYECKUX BEILECTB, HAOJIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJAa, PACTUpPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHAEHCAIUsl BOJAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKATMBAHHE
MEJIHOM MPOBOJIOKH, B3aUMOJICHCTBHUE MeJa ¢ KUCIOTON) SIBJICHUI, HAOIIOACHUE U
ONKMCAHUE NPHU3HAKOB IPOTEKAHWsS XMMHYECKMX pEaklMil (pasiloKeHHe caxapa,
B3aUMOJEMCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapus, pa3jiokKeHHe TMAPOKCHAA
Menu (I1) mpu HarpeBaHuu, B3auMOJICUCTBUE Kee3a ¢ pacTBopoM coiiu meau (1),
M3y4YeHUE CIOCOOOB pa3JeNeHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (QUiIbTPOBAHUE,
BbIMIApMBaHUE, NUCTWLISALNA, XpoMaTtorpadus, NpoBeJeHINE OYUCTKH MOBAPEHHON
coiu, HaOJIOAEHME U  ONHMCAaHME  PE3yJIbTaTOB  NPOBEIACHHS  OIBITA,
WUTIOCTPUPYIOLIETO 33aKOH COXPAaHEHWs MAacChl, CO3JaHHME MOJEIEH MOJIEKYJI
(IIapoCTEeP>KHEBBIX ).

BakHenuue npeacraBuTe/ M HEOPraHUYECKUX BellecTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopon — aneMeHT M NmpocToe
BemiecTBo. Haxoxxaenuwe kuciaopoga B mpupoae, (u3MUecKhue M XUMHYECKUE
cBoiictBa (peakuuu ropeHus). Oxcupabl. Ilpumenenune kucimopoga. CrocoObl
NOJIy4eHHs] KUclopoAa B JabdOpaTOpuud W IPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupojae. O30H — altoTponHas MOAU(PUKALIMS KUCIOPOaA.



TernoBoit 3¢ (dekT XUMHUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojlb U METaH. 3arps3HEHue
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(PeKTa, pa3pyluieHue 030HOBOTO CIIOS.

Bopopon — nsnemMeHT m mpocroe BemecTBO. HaxoxkaeHue Bomopoaa B
npupose, Gu3MYecKkne W XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nonyuyeHus. Kucnotsl u conm.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyueckne CBOWCTBA BOAbl. Boma kak pactBopurens. PacTBOpEI
HacelilieHHbIE W HEHACHIIEHHBIE pPacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 10Ji1 BEIIeCTBa B pacTBOpe. XUMHUUECKHUE CBOMCTBA BOAbI. OCHOBAHUSI.
Ponp pacTBOpOB B npupone U B )KU3HU 4esioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHHne NpUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heopranmdyeckux coeauHeHuid. Oxcunbl. Knaccudukanms
OKCHUJIOB:  cojieoOpasytomie  (OCHOBHBIE, KHUCIOTHbIE, aM{OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. duzmyeckne U XUMUYECKUE
CBOMCTBA OKCUIOB. [lonyuenue okcuaos.

OcHoBanus. Knaccudukanuss ocHoBaHMM: IIETOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHMN. PU3MYECKHE W XMUMHUYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kuciaor. @usnyueckue u
XMMHUYECKUE CBOWMCTBA KHUCIHOT. Psan aktuBHoctu MertaimnoB H. H. bekerosa.
[Tony4yeHnue KuCIoOT.

Comu. Homenknarypa coneil. @U3NYECKUE U XMMUYECKUE CBOMCTBA COJICH.
[Tonyuenue coien.

I'eneTnueckas cBsI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OMNpEJETICHUE COAEPKaHUs KUCIOPOJa B BO3AyXeE, MOJyUYEHHUE,
coOupaHue, pacno3HaBaHWE M U3YYEHHE CBOMCTB KHUCJIOPOJa, HAOII0JEHUE
B3aUMOJICMCTBUSl BEIIECTB C KHCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
IpeKpamieHus ropeHust (moxkapa), O3HAKOMJIEHHE C oOpas3llaMu OKCHUIIOB U
OMHMCAaHUE WX CBOMICTB, IMOJy4YeHHE, COOMpaHUE, PACMO3HABAHHE U HW3YUYCHHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojencTBiue Bojgopoaa ¢ okcuaoM meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHUJICOMATEPUANIOB), HAOIIO/ICHHE O0pa3lloB BEIIECTB
KOJTMYECTBOM | MOJIb, MCCIIEIOBAaHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHONM PAcTBOPUMOCTBHIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHOM
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3AUMOJECHUCTBUE BOJABI C METAJJIAMU
(HaTpueM ©  KajblueM) (BO3MOXXHO HCIHOJIb30BAaHUE BHJICOMATEPUAIIOB),
ucciaeoBaHue oOpa3llOB HEOPraHWYECKHX BEIIECTB Pa3IUYHBIX  KJIACCOB,



HaAO0JI0ICHHE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOpPAX KUCIOT W IIEJIOYEH,
u3yueHue B3aumojieicTBusa okcuaa meau (II) ¢ pacTBopomM cepHOM KHCIOTHI,
KHCJIOT C METajulaMH, pPEaKUui HEeUTpah3alud, IOJIYYEHHE HEPACTBOPUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOTO METAJUIa APYTHM K3 PACTBOPA COJIM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4 10 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEIMHEHUI.

IMepuognueckuid 3axkoH u lIlepuogmyeckass cucreMa XHMHYECKHUX
jaemenToB JI. U. MenpgeneeBa. Ctpoenne aroMoB. XHMMHYECKasi CBS3b.
OKHCIUTETbHO-BOCCTAHOBUTE/IbHBIC PeaKIU

[TepBbie TOMBITKH KiIacCU(PUKAMA XUMHYECKHX 3JieMeHTOB. [loHsTHE O
IpyNIax CXOJHBIX JJIEMEHTOB (LIEJIOYHBIE W IIEJIIOYHO3EMENIbHbIE METaLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOPhIE 00pa3yl0T aM(pOTEpHBbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepnonnueckuit 3akoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MenneneeBa.  KopoTkomepuonHas u  JJIUHHOMNEpuoAHas  (HOpMbI
ITepunonnueckoit cucrembl xumuueckux nnemMeHToB [[. . Menneneesa. Ilepuonasr
u rpynnel. Du3nueckuil CMBICI ITOPSIKOBOIO HOMEPA, HOMEpPOB IIEpUoAa WU
TPYNIBI JJIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHbl. CTpoeHHE
AJIEKTPOHHBIX ~ 000JIOYEK aTOMOB TMepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuomnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTA HW3MEHEHUA pPagdyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYyIIIaM U MEPUOIaM.

3nauenue [lepuoguyeckoro 3akoHa u [lepruoguyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB Ui pa3BuThs Hayku W npaktuku. . MI. MenneneeB — yd€Hbii u
rpaXKJaHMH.

Xumuyeckass cBsa3b. KoBajieHTHast (TOJIApHAsE YW HEMOJISIPHAs)) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenbp  okuciieHusi.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
ITpouecchbl okuciieHHsI 1 BOCCTAHOBIIEHUS. OKUCIUTENA U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3yueHHE OO0paslioB BEIIECTB METAUIOB M HEMETANJIOB, B3aUMOJCHCTBUE
TUIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT M WIEJIOYEH, IMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIINX  OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUU
(ropeHue, peakiuu pa3aoKeHus, COSTUHEHHUS ).

Mescnpeomemmnuie ceazu



Peanu3zanuss MeXNpeIMETHBIX CBS3€M MpPU M3YYEHHMM XHMHHM B 8 KJlacce
OCYLIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHWE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
NOHATUM, TAK W MOHATHM, SBISIONIMXCS CUCTEMHBIMH JJISI OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOuue ecTecCTBEHHO-HAYUHbIE MOHSTUS: HAYYHBINH (DaKT, TUIIOTE3a, TEOPHUS,
3aKOH, aHaJlW3, CHUHTE3, KiIaccupukanus, TMepUuoJAUYHOCTh, HaOII0IeHHE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: Marepusi, aroM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TONbI, PAJUOAKTUBHOCTh, MOJICKYJA, 3JIEKTPUUYECKUN 3apsjl, BEIIECCTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, Ta3, (pU3WYECKUe BETUUYUHBI, ¢IHHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE3/1bI, COoNHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpATBI, TOPHBIE MOPOJBI,
TMOJIE3HBIE UCKOMIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKus

[Tepuonuueckuii 3akoH. [lepuoanueckas cucreMa XMUMUYECKUX 3JIeMeHTOB [1.
N. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kajdus, Kalblud MU HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOCHUEM UX ATOMOB.

Ctpoenue BemiecTBa: BHJAbl XMMHWYECKOM CBS3U. THUIBI KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKH U
BHJIa XUMHUYECKOU CBA3U.

Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAacCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanust XuMUYeCKUX peakiyiii Mo pa3indHbIM MpU3HAKaM (110 YUCITy
U COCTaBy YYacCTBYIOIIMX B pEAKIMH BEIIECTB, MO TEIuioBOMYy 3¢ dexTy, 1Mo
U3MEHEHHIO CTETICHEW OKUCIECHUS XMMHYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHUIO KaTajau3aTropa). DK30- U IHIAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[TonsiTue 0 ckOpocTH XUMHUYECKOM peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpATUMBIX XUMHUYECKUX peakiusix. [[oHITHEe 0 TOMOTEHHBIX M Te€TEPOTeHHBIX
peakuusx. [lonarue o karammse. [lonsTue 0 xumuueckom paBHoBecun. DakTopsl,
BIIUSIIOIIME HA CKOPOCTh XUMHMUYECKOW PEAKIMU M TOJ0KEHUE XUMHUYECKOIO
paBHOBECHSI.



OKHCIIUTENTFHO-BOCCTAHOBUTEINIbHBIE  PEAKIMHM,  JAJEKTPOHHBIM  OanaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHOM  PEAKLIHH. CocraBineHue  ypaBHEHUU
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUMHA C  HCHOJIb30BAHHEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIMTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MexXaHU3M [IHCCOLMAIIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHU4ecKkoil csizu. CteneHp auccouuanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peaxiuu noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJIHBIE M COKpAIUEHHbIE MOHHBIE YypaBHEHHs peakuuii. CBoilCTBa KHCIOT,
OCHOBaHMI W COJEHd B CBET€ MPEICTABICHUNA OO0 3IEKTPOJIUTHYECKON
nucconuanyu. KauectBeHHbIE peakiny Ha MOHBL. [IOHATHE O TUAPOIINU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKHX PEIIETOK HEOPTraHWYECKUX
BEIIIECTB — METAUIOB M HeMeTaioB (rpadura M aiMasza), CI0KHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakluu
OT BO3JCHCTBUS pa3IMUHbIX (HAKTOPOB, MCCIEAOBAHUE SIIEKTPOIPOBOJHOCTU
pacTBOpPOB BEIIECTB, MpOLECCAa JUCCOLMALMM KHUCIOT, WLIENOYEd U COJIeH
(BO3MOXXKHO ~ HCHOJB30BAHME  BHUJEO MAaTEpPHANOB), MPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIOIIUMX ~ NPU3HAKK  NPOTEKaHUs  peakuuii HMOHHOro  oOMEeHa
(oOpa3oBaHue ocajgka, BBIJIEJIEHME Ta3a, O0Opa3oBaHUE BOJIbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKkUUid
(ropeHue, peakiuu pas3iokKEHUsl, COCINHEHHs), PACIO3HABAHUE HEOPTaHMYECKHUX
BEUIECTB C TIOMOUIbIO KAYECTBEHHBIX pEaKIMil Ha HOHBI, pEIIECHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranbl U MX coeiMHEHUA

OOmiass xapakTepucTHKa rajoreHoB. (OCOOEHHOCTH CTPOEHUs aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (PU3HYECKHe CBOMCTBA MPOCTHIX
BELIECTB — TalloreHOB. XMMHUYECKHME CBOMCTBA Ha IMpHUMeEpe  XJopa
(B3aMMOJEHCTBHE € METaNIaMH, HEMeTa/ulaMH, UIeso4amMu). XJIOpPOBOAOPOL.
ConsiHasg KUCJIOTa, XUMUYECKHWE CBOMCTBA, IMOJy4YeHUE, NMpuMeHeHue. [leicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHU3M 4YeloBeKa. BakHelmuue XJIOpHIbI M HX
HAaXO0XKJEHUE B MIPUPOJIE.

O6mas xapakrepuctuka 37aeMeHTOB VIA-rpymnmbl. OcCOOEHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHune u ¢u3NYECKUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PHUKALIUU KHCIOPOaa
U cepbl. XumMudeckue cBoiicTBa cepbl. CepoBOmOPOJ, CTpoeHHE, (PU3HUECKUE U
XUMHUYecKue cBOMCTBA. OKCHUIIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kwucinora, (Qusnueckue M XHUMHYECKHE CBOHcTBa (oOIIuMe Kak



NpeNCTaBUTENd Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKHE peakluu,
JeXalle B OCHOBE MMPOMBIIUIEHHOTO Croco0a TMOJMYy4YeHUsT CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil kucioThl. CoJI CEpHOM KUCIIOThI, KAYECTBEHHAsI pEaKIIUs Ha
cynb¢ar-uoH. Haxoxzaenue ceppl M e€ coeIWHEHUN B mpupoje. XUMHYECKOEe
3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COEAMHEHHSIMHU CEpbl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAICHUS.

OO6mast xapaktepuctuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, paCHpOCTPAHEHHE B MPUPO/E,
dusnyeckue u XuMudeckue cBoiictea. Kpyrosopor a3ora B mpupojie. AMMHaK, ero
¢usnyecKkue U XMMHUYECKHUE CBOMCTBA, OJMyueHue U npuMenenue. Coiu aMMOHMUS,
ux puU3NUECcKre U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHHMS. A30THAsl KHUCJIOTa, €€ ToJydeHHe, (PU3HUYECKUEe U XUMHUYECKUE
CBOMCTBa (0OIIME KaKk TMPEACTaBUTENS Kiacca KHUCIOT U crnenuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHUSI B KadyeCTBE MHMHEpAJIbHBIX
ynoopenuil. XuMHUECKOe 3arpsi3HEHUE OKPYKAIOUIEH Cpeibl COEAMHEHUSIMH a30Ta
(KUCOTHBIE JOXKIW, 3arpsA3HEHHE BO3Ayxa, HouBbl U BopoémoB). Docdop,
alyoTponHeie Moaupukamuu ¢ocdopa, (u3MUECKHME M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kucinora, u3ndecKue U XUMHUUYECKHUE CBOMCTBA,
nosydyeHue. Mcnonp3oBanue GpocdaToB B KAYECTBE MUHEPAIBbHBIX YIOOPEHU.

OObmas xapakrtepuctuka 31aeMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHMS
aTOMOB,  XapaKTEepHblE€  CTENEHUM  OKUCJIEHMs.  YTJIEepohd,  ajuIOTPOIHbIE
MOAU(DUKALIMKM, PACOPOCTpAaHEHUE B NPUPOAE, (PU3NYECKHE MU XUMUYECKHE
cBorictBa. Ancopouusi. Kpyrosopot yriaepona B npupojae. Okcuabl yriaepoja, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JCWCTBHE HA JKUBBIE OPTraHU3MBI,
MOJyYeHUE U MPHUMEHEHHE. DKOJIOIMYecKrue MpoOJIeMbl, CBSA3aHHBIE C OKCHUAOM
yraepoga (IV), rumote3a rno0anbHOTO TOTEIJICHUS KJIMMAaTa, MMApHUKOBBIN
addekT. YronapHas KUCI0Ta U €€ COMM, X (PU3NYECKUEe U XMMUYECKUE CBOMCTBA,
noinyyeHue u npuMmeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIUHE, TTPOMBIIINIEHHOCTH M CEIHCKOM
XO35HCTBE.

[TepBoHavasibHBIE TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriiepona (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, TIMIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojib, MNPUPOAHBIA Ta3, HePTb),
MPOIYKTHl WX mepepaboTku (O€H3WH), UX POJIb B OBITY W MPOMBIIIICHHOCTH.
[TonsiTie 0 OMONOTUYECKU BaXKHBIX BEIIECTBAX: JKHpaX, OeNKax, yriieBojax — U uxX
poJii B OKM3HM UeloBeKa. MaTepualibHOE €IMHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCTUHEHUN.



Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, IMOJIy4YEHUE U
npumeHenue. CoenuHeHHUs KpeMHHs B mpupone. OOmme mnpeacTaBieHUs 00
okcune kpemuus (IV) u kpemHueBoil kuciote. CHIMKAThI, UX UCIIOJIb30BAHUE B
ObITY, B MPOMBIIIIEHHOCTU. BaxkHeillne cTpouTenbHbIE MaTepuaibl: KepaMukKa,
CTEKJIO, IIEMEHT, 0eToH, ene300eToH. [Ipobrembl 6€30MacHOrO MCMOIB30BaAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumMenm:

M3y4eHHE 00pa3lioB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
IIPOBE/ICHHE KAUECTBEHHBIX PEAKUM HA XJIOPUA-UOHBI U HAOMIOAEHUE MPU3HAKOB
UX TPOTEKAHHs, OMBITHI, OTpaXKarole (PU3NYECKUE M XUMUYECKHUE CBOWMCTBA
TaJIOTEHOB U WX COEIMHEHHMH (BO3MOXKHO HCIIOJIb30BaHUE BHUACOMATEPUATIOB),
O3HAaKOMJIEHHE ¢ oOpa3naMud XJOpPUAOB (TajJOreHUJOB), O3HAKOMJIEHHE C
oOpasnaMu  ceppl M €€  COCAUHEHUSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BHJICOMaTEpHUANIOB), HAOMIOJEHHE Tpoliecca OOYTIIMBaHUS caxapa IOJl JIEUCTBUEM
KOHLIEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3YYEHHUE XHMHYECKUX CBOMICTB
pa30aBIEHHON CEpHOI KUCIOTHI, IPOBEIEHNE KAUECTBEHHON peakuu Ha CyJbgaT-
HMOH U HaOJIOJeHHE IMpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
CBOMCTBaMH a30Ta, (ochopa M MX coeAMHEHUH (BO3MOXKHO HCIOIb30BaHUE
BHJICOMAaTEPHUAIOB), 0Opa3aMu a30THBIX U (HOChHOPHBIX yAOOpPEHUi, MOITyUYCHHUE,
coOupaHue, paclo3HaBaHUE€ U H3Y4YEHHE CBOWCTB aMMHaKa, IPOBEICHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (oc(aT-uoOH U HU3yUEHHE NPU3HAKOB
MX IIPOTEKAHMUsI, B3AMMOACHCTBHE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C ME/IBIO
(BO3MOXKHO HCITIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mojienen
KPUCTAJUIMYECKUX PpeIIETOK anmaza, rpadura, (QyiepeHa, O3HAKOMIICHHE C
IpOLECCOM aACcOpOLMU PAaCTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HABaHUE U HU3YyUYEHHE
CBOMCTB YIJIEKUCIIOTO ras3a, MpoBEJICHHE KaueCTBEHHBIX pEaKiMil Ha KapOoHAT U
CWIMKAT-UOHbl W M3YyYEHHE TMPU3HAKOB UX MPOTEKAaHUs, O3HAKOMIIEHHUE C
OPOAYKUMEH CHJIMKATHOM TPOMBIIIJIEHHOCTH, PEIICHUE HKCIIEPUMEHTAJIbHBIX
3a7a4 1o TeMe « BaxkHenme HeMeTaIUIbl U UX COCTUHEHUSD.

MeTa/lIbl M HX COCAUHEHHS

OO6mast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux noJyiokeHus B llepuomuueckod cucreme xumuyeckux odiemeHtoB [[. .
MenpneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauioB. MeTtamimieckasl CBs3b U
METaJuUIMYecKas  KpUCTaJuUIMYecKass  pel€rka.  ODJIEKTPOXMMHUYECKHU  psl
HanpspKeHU MeTaioB. @U3nyeckrue U XMMUYECKHUE CBOWCTBa MeTaiioB. OO1ue
CrocoObl ModyyeHus: MeTawioB. [loHsTHE O KOpPpO3WHM METaIOB, OCHOBHBIE



crocoObl 3auuThl UX OT Koppos3uu. CruiaBel (CTallb, YyTYH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHNE B ObITY ¥ MPOMBIIIIJICHHOCTH.

[I{enoyHbple MeTaIbL: MOJNOXKEHHE B llepruonnueckoil cucTeMe XMMHUYECKUX
anemeHToB JI. 1. MenpaeneeBa, CTpOCHHME MX aTOMOB, HAXOXKJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOWCTBA (Ha mpuMepe Hatpus U Kamus). OKcHabl u
TUAPOKCUABI HATpus W Kauus. [IpuMeHeHHe WIENOYHBIX METANIOB M HX
COEIMHEHUM.

[[lenouyno3eMenbHbIE METAJUIbl MAarHMid M KallbLIMK: IIOJIOKEHHE B
Ilepnoguueckon cucreme xuMmuudeckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, Hax0XJIeHUE B npupojae. Guznueckue u XuMUUECKUE CBOMCTBA MarHus
U Kanpuusa. Baxueiiume coeauHEHHs Kajblusi (OKCUJ, TUIPOKCHI, COJIN).
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEeHHUS.

AJIFOMUHUI: TIOJI0)KEeHUE B [leproanueckor cCUCTeMe XUMHYECKUX 3JIEMEHTOB
J. . Menpneneesa, cTpoeHHME aToMa, HaxOKICHHE B mpupone. Pusnveckue u
XUMHUYECKHE CBOMCTBA altOMUHUSI. AM(POTEpHbIE CBOMCTBA OKCHAA U THAPOKCH]IA
ATIOMHUHUSL.

Keneso: nonoxenue B [lepuonanueckoil cucteMe XMMUYECKUX 31€MEHTOB /1.
N. MenneneeBa, CTpOCHHME aToMa, HAXOXKICHHE B npupone. PU3NUECKHE H
XUMUYECKUE CBOMCTBA *kene3a. Okcuibl, ruapoKcuabl U conu xenesa (1) u xenesa
(III), ux coctaB, CBOWMCTBA U MOTYYEHUE.

Xumuueckuit IKcnepumenm:

O3HAaKOMJIEHME ¢ oOpa3lamMyd METaIOB U CIUIaBOB, WX (PU3HUYECKUMU
CBOMCTBaMM, M3y4YE€HHE  PE3yJbTaTOB  KOPPO3UH  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUIEOMATEPUAIOB), OCOOCHHOCTEW B3aWMOJACHCTBUSA OKCHAA
Kalbllid W HATpUs C BOJOW (BO3MOXKHO WCIOJB30BAHUE BHJICOMATEPHAIIOB),
UCCIIEJOBAHUE CBOMCTB KECTKOW BOJIbI, MpoOLiecca TOPEHUST KEJIEe3a B KUCIOPOJIE
(BOBMOXXKHO  KCIOJIb30BAaHME  BHJICOMATEPHAIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMM HAa WOHBI: MarHus, KajblMs, aJIIOMUHUS, [IMHKA, XKeje3a
(IT) u xxeneza (I11), menu (I1), HaOMOEHUE M OMMCAHKE TIPOIIECCOB OKPAITMBAHUS
IJJaMEHH MOHAaMU HATpUs, Kalus W Kaiablusd (BO3MOXHO HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEIIEHUE IKCIIEPUMEHTAIBHBIX 3aj1a4 1o TeMe «Baxueniue
METaJIIbl U KX COSTUHCHUS.

XuMHuS M OKpPYKAKOLIAA cpeaa

BemectBa m marepuanbl B MOBCEAHEBHOW JKM3HW 4YeJIOBEKa. bezomacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuil B ObiTy. [lepBasi momoinb npu
XUMUYECKUX 0KOTaX U OTPaBJICHUSIX.



XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolled cpenbl (mpeienbHas AOIMyCTUMAast
KOHIIEHTpanus BeecTs, aanee — [1JIK). Ponb xumun B pelieHnn 3K0J0THYeCKUX
poOJIeM.

Xumuueckuii IKCnepumenm:

U3y4yeHue 0o0pa3loB MATEpPHAIOB (CTEKIIO, CIUIaBbl METAJIOB, MOJUMEPHBIE
MaTepualbl).

Mesxxcnpeomemmuuwie cea3u

Peasmszanust MEXNpenMETHBIX CBs3€W INpU WM3YyYEHMM XHMHMM B 9 Kiacce
OCYLIECTBJISIETCS. 4€pe3 HCIOJb30BAaHWE KaK OOIIMX ECTECTBEHHO-HAYYHBIX
MOHSTUH, TaK U MOHATUH, SABISIOIIUXCA CUCTEMHBIMU JJISI OTAEJIBbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTecTBEHHO-HAayYHbIE MOHSATHSA: Hay4YHbIH (pakT, TMIOTE3d, 3aKOH,
TEOpHUsl, aHallu3, CHUHTE3, KIACCU(PUKALMS, TEPUOJAUYHOCTh, HAOIIIOICHUE,
AKCIIEPUMEHT, MOJECIUPOBAHUE, W3MEPEHHE, MOJIENb, SIBJICHHUE, ITAPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTCPHAIHI.

®usnuka: Marepus, aToM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOMNBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsiji, NPOBOIAHUKHU,
MOJIYITPOBOJHUKH, JUDJIEKTPUKH, (POTOINEMEHT, BEUIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSTHUE BEILECTBA, a3, pacTBOP, PACTBOPUMOCTb, KPHUCTAIIINYECKAs
pemérka, CIuiaBbl, (U3MUECKUE BEIMYMHBI, €AMHULBI U3MEPEHUSl, KOCMUYECKOE
IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusa: ¢orocunTes, apixaHue, Ouocdepa, 3KOCUCTEMA, MUHEPAIbHbBIE
yAOOpEHUSs, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpATbI, TOPHBIE MOPOJBI,
II0JIE3HBIE NCKOIIAEMBbIE, TOIJIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA IHIPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JUYHOCTHBIE PE3YJBTATHBI

JIngHOCTHBIE PE3yJbTAaThl OCBOCHHS IPOTPaMMbl OCHOBHOI'O OOIIETro
00pa3oBaHUs JIOCTUTAIOTCS B XOJ¢ OOydYeHUs] XMMHH B €JIMHCTBE y4YEOHOU u
BOCIIUTATEILHON JIEATEIbBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COIMOKYJIBTYPHBIMHU M JYyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, TPUHSITHIMU B
oOIllecTBe MpaBWJIaMH M HOPMaMH TIOBEJCHHS U CIIOCOOCTBYIOT TpoIleccaM
CaMOITO3HAaHUsI, CAMOPA3BUTHUSA U COLUATIA3AIIMN 00YUYarOIIXCS.



JIngyHOCTHBIE ~ pe3ybTaThl  OTpPaXarT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJCTBOBATbCS CUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OpPHUEHTAUM U
pacIIMpeHue OMbITA ICSITEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTH:

1)maTprMoTM4ecKOro BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOIIEHUSA K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
U HAy4YHOMY HACJICAWIO, TOHMMAaHWs 3HAYEHUS XUMHYECKOM HAyKH B JKU3HHU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOM HHQpopmMaIrmend o
MEPENOBBIX JIOCTHXKEHUSIX M OTKPBITUSAX MHUPOBOM W OTEUYECTBEHHOM XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUPA U OOIIECTBA;

2)rpas;kIaHCKOro BOCIUTAHUSA:

NPEJACTABICHUSI O COIMAJIbHBIX HOPMax M TMPaBUJIAX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIICCTBEHHO
MOJIE3HOM,  y4eOHOUCCNEAOBATEeIbCKOM, TBOPYECKOM W APYruxX  BUAax
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JEATENbHOCTU MpHU
BBITIOJTHEHUN Y4YeOHBIX, TO3HABATEIBHBIX 3aJa4, BBITOJHEHUH XHUMHYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX IIPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
W B3aUMOIIOMOIM B TIpollecce JTOW Yy4eOHOM JIeATeNbHOCTH, TOTOBHOCTH
OLICHHBAaTh CBOE TIOBEJCHHE W IIOCTYIIKA CBOMX TOBApPHUILEH C TMO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEACTBUM MTOCTYIIKOB;

3)EeHHOCTH HAYYHOI' 0 MO3HAHUS:

MHUPOBO33PEHUYECKHUE IPEIICTABICHUS O BEIIECTBE M XUMHUYECKOM pPEaAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAYKHM M COCTABISAIOIINE
OCHOBY JIJI1 TMOHUMAaHUSI CYIIHOCTH HAYyYHOM KapTUHBI MHUpa, MPEACTaBICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL TPUPOJIBI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOTHOM CPEIOH, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

IT03HABATEJILHBIC MOTHBBI, HAIPABJICHHBIC HA IMOJIYYCHUE HOBBIX 3HAHUM IO
XUMUU, HEOOXOAUMBIC I OOBSCHEHUS HaOJI0/IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHOM, MH(OPMALIMOHHOW M YWUTATEJIbCKOW KYyJIbTYpPhl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl € yYeOHBIMH TEKCTaMH, CHPaBOYHOU
JUTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMH CPEACTBAMH HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

MHTEpeC K OOYy4YeHHIO M TIO3HAHWIO, JI0O03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W  KMCCIEI0BATEIbCKON
NeSTETLHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YEHUS B
JaJIbHCUIIIEM;

4)popMupoBaHKs KYJbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH JKW3HHU, OTBETCTBEHHOTO OTHOIIEHUA K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3/I0POBBIM 00pa3 >KU3HU, OCO3HAHHE TOCJIEACTBUU U



HETIPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJIs, HAPKOTUKOB, KYpEHUS ),
HEOOXOJUMOCTH COONIOJIEHUS] TMpaBuia 0€30MacHOCTH TIpu  oOpalieHun ¢
XUMHUYECKUMHU BEIICCTBAMH B OBITY U peaIbHOMN KU3HM;

5)Tpya0BOro BOCIUTAHMS:

HWHTEpEC K MPAKTUIECKOMY M3yYCHHIO TTpodeccuii U Tpyia pa3InyHOro poja,
YBOXEHHUE K TPYIy M pe3yJibTaTaM TPYJIOBOM JEATEIBHOCTH, B TOM 4YHUCIIE Ha
OCHOBE IIPUMCHEHHUSI TPEAMETHBIX 3HAHMM 1O XHWMHH, OCO3HAHHBIA BBIOOD
WHJIUBUAYAJIBHOW TPACKTOPUHU MPOJOKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEenTHOW MPOo(eCcCHOHATEHOMN MeATeILHOCTH U PAa3BUTUS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aJalITUPOBATHCS B TPOQeCCUOHATILHOM Cpejie;

6)3K0JI0rH4eCKOro BOCIIMTAHMS:

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIICHUE K NPHUPOJE KaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHUS, MIOHUMaHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3UIECKOMY M TICHXMYECKOMY 3J0pPOBbIO, OCO3HAHHE IICHHOCTH COOJIIOJICHHS
paBUJI OE30IMaCHOTO TTOBEJICHUS MPH paboTe ¢ BEIIECTBAMH, a TAKKE B CUTYaIIHUsIX,
YIPOXKAIOIINX 370POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble MPU U3YUYCHUH XUMHH, JJIS
pellIeHus 3a/1a4, CBA3aHHBIX C OKPY>KaIOIIeH MPUPOIHON Cpenon, sl TTOBBILICHUS
YPOBHS  DKOJIOTMYECKOW  KYJIbTYphl, OCO3HAHHS TJIO0AJBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIEeM U MyTeH X pPEIICHUS MOCPEICTBOM METOJOB XHUMHH,
AKOJIOTMYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHMKATUBHOM M COLMAIbHOMN MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeTanpeaMETHBIX PE3yJbTaTOB BBIACISAIOT 3HAYMMBIC JJIs
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBbIE TMOHATUS (3aKOH, Teopwus,
MPUHIINI, TUNOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOpbhIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUYEOHBIX IpEAMETaX M IO3BOJISIOT Ha
OCHOBE 3HAHUU M3 ITHX MPEIMETOB (OPMHUPOBATH MPEJACTABICHUE O IEIOCTHOU
HAyYHOM KapTUHE MHpa, M YHUBEPCaAIbHbIC YueOHbIC JIeHCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATUBHBIE, PETYJISATUBHBIE), KOTOpblE obecneunBaroT (OpMHpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIICCTBICHUIO y4eOHOMU
eI TETLHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicCTBUSA

ba3oBble Jiornueckue aeiicTBUA:

YMEHHUSI HWCIOJB30BaTh MPUEMBI JIOTUUECKOTO MBIIIJIEHUS TPU OCBOCHHUHU
3HAHUW: PACKPBIBATH CMBICI XUMHUUYECKUX TMOHSATUM (BBIACISITH UX XapaKTEPHBIC



IpU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JAPYI'MMU IOHATUSMHU), HCIOJb30BATh
HNOHATHUSA JIs1 OOBSICHEHUS OTAENIbHBIX (PAaKTOB U SIBICHUMN, BIOMPATh OCHOBAHUS U
KPUTEPUU ISl KJIACCU(UKALUU XMMUYECKUX BEIIECTB U XUMHYECKHX PEaKIIUH,
YCTaHABIMBATh IMPUYMHHO-CIIECTBEHHBIE CBA3UM MEXKIY OOBEKTaMH H3YyYEHHS,
CTPOUTH JIOTUUECKHE PACCYXKACHUS (MHAYKTUBHBIE, AENYKTHUBHbBIC, 10 AHAJIOTHUH),
JIeJ1aTh BBIBOJIBI U 3aKJIFOUEHUS;

YMEHHE TPUMEHATh B NPOLECCE I[IO3HAHUS MOHATHS (IPEIMETHBIE U
METaIpeAMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJEIIH, HCIOJIb3YEMBIE B XUMUH,
peoOpa30oBbIBaTh NIMPOKO MPUMEHSIEMbIE B XUMHUH MOJEIbHBIE MPEACTABICHUS —
XUMHUYECKUNA 3HaK (CMMBOJI JJIEMEHTAa), XUMHU4YecKas QopMmyla U YypaBHEHHE
XUMHUYECKON peaklMy — IPU PEIICHUU YYeOHO-IIO3HABATENbHBIX 33]1a4, ¢ yYETOM
ATUX MOJEJIbHBIX INPEACTABICHUI BBIABIATh U XapaKTEpU30BaTh CYILIECTBEHHBIC
MPU3HAKU U3yYaeMbIX 0OBEKTOB — XUMHUUYECKUX BELIECTB U XUMUYECKUX PEAKIIH,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, IPUUYMHHO-CIECJACTBEHHBIE CBSI3U W
IPOTUBOPEYHS B U3y4AEMBIX MPOLECCAX U SIBICHUIX.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

YMEHHUE HCIIONb30BaTh IIOCTABIECHHBIE BOIIPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKE B KayecTBE OCHOBBI i1 (OPMHPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX CYKJICHUN;

npuoOpeTeHNe OmbITa IO IUIAHUPOBAHUIO, OPTraHU3allUd M IPOBEJIECHUIO
YUEHHYECKUX DKCIEPUMEHTOB, YMEHHE HaOlIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATH €r0 Pe3yibTar, (OpMYIUPOBATH 0000IIEHHS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIECIOBAHUS, COCTABIATh OTUET
0 MpOJIeJIaHHOM padoTe.

Pabora ¢ undopmanmueii:

yMEHHE BbIOHMpaTh, AHAIM3UPOBATH M HUHTEPIPETUPOBATH HH(MOPMALIUIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHUS, MOIyYaeMYyI0 U3 Pa3HbIX HCTOYHUKOB
(Hay4yHO-TIOMYJISIpHAsE  JIUTEpaTypa XHUMHUYECKOTO COJEP)KaHUs, CIPABOYHbIC
nocobust, pecypcbl VHTepHeTa), KPUTUYECKHM OLIEHUBATh MPOTHUBOPEUYUBYIO U
HEJI0CTOBEPHYIO HH(HOPMAIIHIO;

YMEHHE MPUMEHITh Pa3IU4HbIE METOIbl M 3allpoChl NMPU MOUCKE U OTOOpE
MH(pOpMaMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJWUMBIX JJi BBINOJHEHUS
y4eOHBIX W MO3HABaTEIbHBIX 3aJa4 ONpPEIEAEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
o0JacTl HUCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJbTYpPO aKTUBHOTO HUCIIOJIb30BAHUS PA3JIMUHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BBIOMpaTh ONTUMAIBHYIO POpMY NMpeACcTaBiICHUS UHPOPMALIUUA U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XXHBIMU CXEMaMH, JAuarpaMMaMu,
apyrumu popmamu rpaduKu U UX KOMOUHAIUSIMU;



yMEHUE UCIOJIb30BaTh M aHaJIM3UpoBaTh B TIpolecce ydyeOHOH U
UCCJIeI0BATENLCKON JEATEIPHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIBCKOr0 XO35MCTBA M TPAHCHOPTA HA COCTOSHHUE OKPYKAKOUIEH MPUPOIHOU
cpensl.

KoMmyHMKaTHBHBIE YHMBEpPCAJbHbIE Y4eOHbIe NeCTBHSA:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJ¢ Juajgora W (WJIH) JIUCKYCCHH) TIO
CyliecTBy  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS NIPEAJIOKEHHON 3a/1a4H;

YMEHUS  NOpPEICTaBIATh  IOJYYEHHBbIE  pPE3yJIbTaThl  [MO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh MPE3EHTALUIO
PE3yIbTATOB BBHINOJHEHUS XMUMHYECKOTO JKCIIEpUMEHTa (J1Ja0OpaTOPHOIO OIbITa,
n1abopaTopHOM pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

YMEHUs Y4YeOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
[IO3HABATEIIbHOW WM MCCJIENOBATEIbCKOW  JEATEIBHOCTH IPU  PELICHHH
BO3HUKAIOIIUX MPOOJeM Ha OCHOBE YyuéTa OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unuil (00CyXJeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPAWHALUSA
COBMECTHBIX JCHCTBUM, OIPEACICHHNE KPUTEPUEB 10 OLEHKE KayecTBa
BBIITOJIHEHHON PabOThI U IPYTHE).

PeryisiTuBHBIE YHMBepCcaJbHbIe y4eOHbIe NeHCTBUSA:

YMEHUE CAaMOCTOSATEIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeSATENbHOCTh, BIOMPATh Hanbosee 3(PPEeKTUBHBIE CITOCOOBI pelIeHUsI yYeOHbIX U
IIO3HABATENIbHBIX 3a/1a4, CAMOCTOSATENBHO COCTAaBIATH WIH KOPPEKTUPOBATH
MPEUIOKEHHBI  AJITOPUTM  JIEMCTBUM TNPHU BBINOJHEHUM 33JaHUM C Y4ETOM
MOJyYEHUs] HOBBIX 3HAHUU 00 HM3ydyaeMbIX OOBEKTax — BEUIECTBAX U PEaKUusX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pPeE3ysbTaTa 3asBJICHHON LIEIU, YMEHUE
HCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIAraeMbI€ B YCIOBUHU 3aJaHUN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB [0 OCBOCHHUIO 005A3aTE€IBHOTO
coJiepKaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepalibHON pabodeil mporpaMMon,
BBIJIETISIIOT: OCBOEHHBIE OOYYalOIIMMMCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOObI
neucTBul, crnenuduueckue A OpeAMETHOM o0nactu  «XUMHUS», BUJIBI
NEATEIbHOCTH MO  TOJYYEHHUIO HOBOTO  3HAHMS, €ro  HWHTEpPHpETalnH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYyAIHIX.

K xoniy o0yuenus B 8 kjacce npeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHUM:

e pacKpbIBaTh CMBICJI OCHOBHBIX XMMHYECKUX IMOHSTHUH: aTOM, MOJIEKYJa,

XUMHYECKUN DIJIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BELIECTBO, CMECH



(oHOpOAHAS M HEOJHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas J10JIs1 XUMHUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJIEHHUS, XMMHYECKasi pPeakuus, KiacCUu(PUKauus peaklHil: peakiuu
COCAMHEHHUs, pEaKUUU PA3JIOKEHUs, pEaKUUHd 3aMEILICHUs, pEaKUuu
oOMeHa, K30- U PHJIOTEPMHUUECKUE PEaKIINH, TeTJI0BOU 3(h(PeKT peakiuu,
SIpO aToMma, BJEKTPOHHBIM CJIOM aroMa, aToOMHas OpOWUTallb, PagUyC
aToMa, XMMHUYECKasl CBSA3b, MOJSPHASI U HENOJIIPHAs KOBAJEHTHAs CBS3b,
WOHHAsl CBS3b, MOH, KaTUOH, aHWOH, PacTBOpP, MAaccoOBas JI0Jsl BEUIECTBA
(IporeHTHasE KOHILIEHTpaIusi) B pacTBOPE;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX [MOHATHI U
MIPUMEHSTH ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAILICHUIA;
UCIIOJIb30BaTh XMMUYECKYIO) CHUMBOJMKY JUISI COCTaBJIEHHS (HOopMyJl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

OTIPE/EIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIWHEHUSX,
CTENEHb  OKUCJEHMUsSI  JJEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MPUHAAJIEKHOCTh BEUIECTB K ONPENEIEHHOMY KIIACCy COEIMHEHHH 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHasT M HOHHAas) B
HEOPraHUYECKUX COCUHEHUSX;

packpeiBaTh cMbica llepuogmyeckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAHUE [EPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT UX MosiokeHus B lleproamyeckoil cucrteme,
3aKOHOB COXPAaHEHHS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOT'O YUYEHUs1, 3aKOHa ABOTapo;

ONHUCHIBATh M XapakTepu3oBaTh TaOnuuHyro ¢opmy Ilepunoaunueckoit
CUCTEMbl XHMHYECKHX JJEMEHTOB: pa3iHyaTh IOHATUA «TJIaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpynmna (b-rpynmna)», mansie u
00JbIIME MEPHObl, COOTHOCUTH OOO3HAYEHHs, KOTOpbIE HMEIOTCS B
tabauie «llepuognueckass cucrtemMa XuMHUYecKuX d3yemeHTtoB J[. .
MeHnneneeBay € UYHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj d7pa, 00IIee YUCIO JIEKTPOHOB
U pacrpeiesieHle UX MO0 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(PUIIUPOBATh XMMHUECKHUE 3JIEMEHTHI, HEOPraHWYECKUE BELIECTBA,
XUMUYECKUE peakluu (M0 YMCIy U COCTaBy YYAaCTBYIOIIUX B PEaKIUU
BELIECTB, N0 TEIUIOBOMY (D PeKTy);



XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPXkAasi ONMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOIO
COCTaBa, BO3MOYKHOCTHM TMPOTEKAHUS XHUMHYECKUX MPEBpAIICHUN B
Pa3IUYHBIX YCIOBUSAX;

BBIUKCIIATh OTHOCHUTENIbHYIO MOJEKYJSIPHYIO ©  MOJISIPHYIO  MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO 3JIEMEHTa 10 (opmyJie
COEIMHEHHSI, MaCCOBYIO JOJIO BELIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU peaKIuu;

NPUMEHSTh OCHOBHBIE OINEpAllMU MBICIUTEIbHON JesSTEIbHOCTH — aHAJINU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMATH3aluio, KJIACCU(PHUKALUIO,
BBISIBJICHUE MPUYUHHO-CIEIACTBEHHBIX CBSI3€M — ISl U3Y4YEHHUS CBOMCTB
BEIIECTB M XUMHUYECKUX pEaKiMil, eCTeCTBEHHO-HAyYHBbIE METO/IbI
NMO3HAHUSA — HAOJIOJICHHE, W3MEpPEHHEe, MOJICIUPOBAHUE, DKCIEPUMEHT
(peanbHBII U MBICJICHHBIN );

cledoBaTh  INpaBWJIaM  IOJb30BaHUS  XMMHYECKOM  TOCYyIOW U
7a00paTOpHBIM O0OPYJIOBAaHMEM, a TakKXXe IMpaBwiaM oOpalieHus: C
BEIIECTBAMU B COOTBETCTBUM C UHCTPYKIUSIMH 1O BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHHUIO U COOMPAHUIO
ra3oo0pa3HbIX BENIECTB (BOJOpOJa M KHUCJIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C OMNPEIEIEHHON MAaCCOBOM JIOJEH PACTBOPEHHOIO BEIIECTBA,
IJAHUPOBAaTh W MPOBOJAUTH  XUMHUYECKHE  DKCIEPUMEHTHI  TIO
pPacno3HaBaHHUIO PACTBOPOB LIENOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, peHondranenH, METHIOPAHK U JPYTHE).

K koHnity o0yueHus B 9 kJacce npeIMeTHbIE pe3yJibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYHAIOIIMXCS YMEHUM:

pPacKpbhIBaTh CMBICII OCHOBHBIX XHMHYCCKUX TOHSATHN: XUMHUYCCKUAN
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KAaTHOH, aHHUOH, IMPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJICHTHOCTbH, JJIEKTPOOTPUIIATEIILHOCTh, CTEIEHBb
OKHUCJICHUS, XUMUYECKasl PeaKIusi, XUMUYECKast CBSA3b, TEIIIOBOM 3P (PeKT
peaknmuM, MOJb, MOJSAPHBIA  00BEM,  pacTBOpP,  DJIEKTPOJIUTHI,
HEAJICKTPOJIUTHI, JJICKTPOJMTHYCCKAS JTUCCOIMAIUS, PEaKIMH HOHHOTO
oOMeHa, KaTaiuM3aTop, XHWMHYECKOE€ paBHOBecHe, OOpaTuMble U
HEOOpaTUMBbIE PEaKINK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHCIIUTEIh,  BOCCTAHOBUTENIb, OKHUCJICHHE W  BOCCTaHOBIICHHE,
a;moTponus, aMm(pOTEPHOCTh, XUMUYECKas CBs3b (KOBAJICHTHAs, MOHHAS,
MeTaJIMYecKas), KpPUCTAJUIMUECKass pemérka, KOppo3us METaJIOB,



CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKUHUH, MPEAeTIbHO AOMyCTHUMAs
koHueHntpanus [TJIK Bemiectna;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX [MOHATHI U
MIPUMEHSThH 3TU OHSATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAILICHUII;
WCIIOJIh30BaTh XMMUYECKYIH) CHMBOJHKY JUISI COCTaBJICHHS (HOpMy
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPENEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OnpeAeNnéHHOMY KIJIACCy COEOUHEHHH 1o ¢opMyliaM, BHJ XUMHUYECKOU
CBsI3U (KOBAJCHTHAs, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKHUX
COCIMHEHMUSIX, 3apsij MOHA M0 XUMUYECKOU (opMyJie, XapaKTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCIMHEHUM, THUIl KPUCTAJUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMmbich llepuommueckoro 3akona J[. U. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHHWE: OIKMCHIBATh W XapaKTepHU30BaTh
Tabmunyio Gopmy [lepuoanueckoil cUCTEMbl XMMHUYECKUX D3JIEMEHTOB:
paznuyaTh MOHATUSA «TJaBHasg mnoArpymmna (A-rpynma)y U «mobouyHas
noarpynmna (b-rpynma)», manbie W OOJbIIME TMEPUOJbI, COOTHOCUTH
0003HaYEHUsI, KOTOpPhIE MMEIOTCS B MEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XApaKTEPUCTHUKAMH  CTPOEHHUS  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsij sapa, OOIIee YUCIO DIEKTPOHOB U
pacrpeneseHie WX IO AJICKTPOHHBIM  CIOSIM), OOBSACHITH OOIIME
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB DJIEMEHTOB U UX COCIUHCHUU B
npejenax MajiblX IEPUOIOB U TJIaBHBIX MOATPYII C YUETOM CTPOSHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBy Y4YacTBYIOIIUX B PEaKIuu
BEIIIECTB, MO TEIIOBOMY 3 (EeKTy, M0 U3MEHEHUIO CTENECHEH OKUCIIEHUs
XUMHUYECKUX IJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOMIME W CHENUPUUIECKUE XHUMHYECKUE
CBOWCTBAa TIPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPXKIAsi OMNHCAHUE
MpUMepaMu MOJEKYJISIPHBIX M HOHHBIX YpPaBHEHHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUM;

COCTaBJIATh YPAaBHEHUS DJIEKTPOJIUTUYECKON NHCCOLMAIMUA  KHUCJIOT,
LIEJIOYEN U COJIEU, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIUI HOHHOTO
oOMeHa, ypaBHEHMS peakiui, TMOATBEPKIAAIOMUX CYHIECTBOBaHUE
TEHETUYECKOM CBS3U MEXy BEIIECTBAMU PA3IUYHBIX KJIACCOB;



pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUui
MOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHca 3TUX PEeaKuid;
IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TIPEBPAIMICHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIUKCIIATh OTHOCHUTENIbHYIO MOJEKYJSIPHYIO ©  MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJieMeHTa 1o ¢dopmyie
COEMHEHHSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHCHUIO XUMHUUYECKOU PEaKIINH;

coOnrofaTh  MpaBWia  MOJNB30BAHHMS ~ XUMHUYECKOW  MOCYIOoM U
7abopaTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBuiia OOpalleHus ¢
BELIECTBAMU B COOTBETCTBUM C HHCTPYKUHUSMU [0 BBIOJHEHHUIO
71a00paTOPHBIX XHUMHUYECKHUX OIBITOB MO TMOJYYCHHUIO U COOUPAHUIO
ra3o000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

OPOBOJUTH  pEaKlUM, MOATBEPXKIAIOIMIUE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACIO3HABATH OMBITHBIM IMMYTEM XJIOPUI-, OpOMU/I-,
uonua-, kKapOonat-, ¢ocdar-, cuiaMkar-, cyibdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHSI W HOHBI M3yYCHHBIX METAJUIOB, NMPHCYTCTBYIOIINAEC B
BOJIHBIX PACTBOpPAX HEOPTAHMYCCKUX BEIICCTB;

NPUMEHSTh OCHOBHBIEC OIEpAIlMU MBICIUTEIbHON JESATEIbHOCTH — aHaJINU3
U CHUHTE3, CpaBHEHHE, OOO0OIIEeHNe, CHUCTEMATU3allui0, BBISIBICHUE
MPUYMHHO-CJICACTBEHHBIX CBSI3¢ — IS M3YyYCHUS] CBOWCTB BEIIECTB WU
XUMUYCCKUX PEaKIUH, €CTeCTBCHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOII0/IeHUe, M3MEpPEeHHe, MOJACIUPOBAaHUE, IKCIEPUMEHT (pealbHBIA H
MBICJICHHBIH ).
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Pasnen 3.I1lepnoanyeckuii 3axoH u Ilepnonnyeckas cucrema xumuuecknx djieMeHToB JI. . Menpaeneesa. CTpoenne aToMoB.
Xumuyeckas cBsizb. OKHCJINTETbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIMU

. bubnnoreka [{OK https

[Tepuonnueckuii HYPERLINK
3aKOH 1 "https://m.edsoo.ru/7f41837¢"://
[Iepuonnueckas HYPERLINK

31 cUCTEMA 7 "https://m.edsoo.ru/7f41837¢"m
XUMHYECKUX HYPERLINK
snementos JI. U. "https://m.edsoo.ru/7f41837¢".
MemnieneeBa. HYPERLINK
CrpoeHue aToMa "https://m.edsoo.ru/7f41837¢"edsoo

HYPERLINK



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

"https://m.edsoo.ru/7f41837c".
HYPERLINK
"https://m.edsoo.ru/7f41837c"ru
HYPERLINK
"https://m.edsoo.ru/7f41837c"/7
HYPERLINK
"https://m.edsoo.ru/7f41837c"f
HYPERLINK
"https://m.edsoo.ru/7f41837¢"41837
HYPERLINK
"https://m.edsoo.ru/7f41837c"¢c

3.2

XuMuyeckas CBSI3b.
OKHUCIIUTENILHO-
BOCCTAaHOBHUTEIILHEIC
peakuumn

bubnnoreka [{OK https
HYPERLINK
"https://m.edsoo.ru/7f41837c"://
HYPERLINK
"https://m.edsoo.ru/7f41837c¢"m
HYPERLINK
"https://m.edsoo.ru/7f41837c".
HYPERLINK
"https://m.edsoo.ru/7f41837¢"edsoo
HYPERLINK
"https://m.edsoo.ru/7f41837c".
HYPERLINK
"https://m.edsoo.ru/7t41837¢"ru
HYPERLINK
"https://m.edsoo.ru/7f41837¢"/7
HYPERLINK
"https://m.edsoo.ru/7f41837c"f
HYPERLINK
"https://m.edsoo.ru/7f41837¢"41837
HYPERLINK



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

"https://m.edsoo.ru/7f41837¢"¢c

Htoro o
pasneny

15

PesepBHOE
BpeMs

bu6nunoteka LIOK https
HYPERLINK
"https://m.edsoo.ru/7f41837c"://
HYPERLINK
"https://m.edsoo.ru/7f41837¢c"m
HYPERLINK
"https://m.edsoo.ru/7f41837c".
HYPERLINK
"https://m.edsoo.ru/7f41837c"edsoo
HYPERLINK
"https://m.edsoo.ru/7f41837c".
HYPERLINK
"https://m.edsoo.ru/7f41837¢"ru
HYPERLINK
"https://m.edsoo.ru/7f41837¢"/7
HYPERLINK
"https://m.edsoo.ru/7f41837c"f
HYPERLINK
"https://m.edsoo.ru/7f41837¢"41837
HYPERLINK
"https://m.edsoo.ru/7f41837c"¢c

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68



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

9 kiacce

Ne i/t

HauMenoBanue
pa3aeyioB U TeM
NPOrpamMMbl

KoanuecTBo
4yacoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

JuaekTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

Paznen 1.BemecTBo U XMMHUYECKHUE PeaKIIUU

1.1

[ToBTOpEenue n
yri1yOJieHre 3HaHUH
OCHOBHBIX Pa3/Ie€JI0B
Kypca 8 Kiacca

bubnnoreka [{OK https
HYPERLINK
"https://m.edsoo.ru/7f41a636"://
HYPERLINK
"https://m.edsoo.ru/7f41a636"m
HYPERLINK
"https://m.edsoo.ru/7f41a636".
HYPERLINK

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

HYPERLINK
"https://m.edsoo.ru/7f41a636".
HYPERLINK
"https://m.edsoo.ru/7f41a636"ru
HYPERLINK
"https://m.edsoo.ru/7f41a636"/7
HYPERLINK
"https://m.edsoo.ru/7f41a636"f
HYPERLINK
"https://m.edsoo.ru/7f41a636"41
HYPERLINK
"https://m.edsoo.ru/7f41a636"a
HYPERLINK
"https://m.edsoo.ru/7f41a636"636

1.2

OCHOBHBIE

bu6mmoreka [IOK https



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

3aKOHOMEPHOCTHU
XUMHUYECKUX
peakuuii

HYPERLINK
"https://m.edsoo.ru/7f41a636"://
HYPERLINK
"https://m.edsoo.ru/7f41a636"m
HYPERLINK
"https://m.edsoo.ru/7f41a636".
HYPERLINK
"https://m.edsoo.ru/7f41a636"edsoo
HYPERLINK
"https://m.edsoo.ru/7f41a636".
HYPERLINK
"https://m.edsoo.ru/7f41a636"ru
HYPERLINK
"https://m.edsoo.ru/7f41a636"/7
HYPERLINK
"https://m.edsoo.ru/7f41a636"f
HYPERLINK
"https://m.edsoo.ru/7f41a636"41
HYPERLINK
"https://m.edsoo.ru/7f41a636"a
HYPERLINK
"https://m.edsoo.ru/7f41a636"636

1.3

DNeKTpoNIUTHYECKast
JIMCCOLIMAITNS.
XUMHUYECKHE
peakuuu B
pacTBopax

bu6mmoreka I1OK https
HYPERLINK
"https://m.edsoo.ru/7f41a636"://
HYPERLINK
"https://m.edsoo.ru/7f41a636"m
HYPERLINK
"https://m.edsoo.ru/7f41a636".
HYPERLINK
"https://m.edsoo.ru/7f41a636"edsoo



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

HYPERLINK
"https://m.edsoo.ru/7f41a636".
HYPERLINK
"https://m.edsoo.ru/7f41a636"ru
HYPERLINK
"https://m.edsoo.ru/7f41a636"/7
HYPERLINK
"https://m.edsoo.ru/7f41a636"f
HYPERLINK
"https://m.edsoo.ru/7f41a636"41
HYPERLINK
"https://m.edsoo.ru/7f41a636"a
HYPERLINK
"https://m.edsoo.ru/7f41a636"636

Hroro 1o 17
pazneny
Pa3zgen 2.HeMeTaJJILI M BX COeIUHEHUS
bubnnoreka [{OK https
HYPERLINK
"https://m.edsoo.ru/7f41a636"://
HYPERLINK
O6mas "https://m.edsoo.ru/7f41a636"m
XapaKTEPUCTHKA HYPERLINK
"https://m.edsoo.ru/7f41a636".
2.1 XUMHUYECKUX 4

anemeHToB VIIA-
rpynsl. ['agoreHst

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



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
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
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
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

"https://m.edsoo.ru/7f41a636"/7
HYPERLINK
"https://m.edsoo.ru/7f41a636"f
HYPERLINK
"https://m.edsoo.ru/7f41a636"41
HYPERLINK
"https://m.edsoo.ru/7f41a636"a
HYPERLINK
"https://m.edsoo.ru/7f41a636"636

2.2

OO6mmas
XapaKTEePUCTHKA
XUMHUUYECKUX
aneMeHToB VIA-
rpynnsl. Cepa u eé
COCTMHEHHUS

bubmuoreka I{OK https
HYPERLINK
"https://m.edsoo.ru/7f41a636"://
HYPERLINK
"https://m.edsoo.ru/7f41a636"m
HYPERLINK
"https://m.edsoo.ru/7f41a636".
HYPERLINK
"https://m.edsoo.ru/7f41a636"edsoo
HYPERLINK
"https://m.edsoo.ru/7f41a636".
HYPERLINK
"https://m.edsoo.ru/7f41a636"ru
HYPERLINK
"https://m.edsoo.ru/7f41a636"/7
HYPERLINK
"https://m.edsoo.ru/7f41a636"f
HYPERLINK
"https://m.edsoo.ru/7f41a636"41
HYPERLINK
"https://m.edsoo.ru/7f41a636"a
HYPERLINK



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

"https://m.edsoo.ru/7f41a636"636

bu6mmoreka IIOK https
HYPERLINK
"https://m.edsoo.ru/7f41a636"://
HYPERLINK
"https://m.edsoo.ru/7f41a636"m
HYPERLINK
"https://m.edsoo.ru/7f41a636".
HYPERLINK

Obuas "https://m.edsoo.ru/7f41a636"edsoo
XapaKTCPHUCTHUKA HYPERLINK
XMMHYICCKHX "https://m.edsoo.ru/7f41a636".
2.3 9JIEMEHTOB VA- HYPERLINK
rpymmsl. A30T, "https://m.edsoo.ru/7f41a636"ru
bochop 1 ux HYPERLINK
COe/IMHEHMS "https://m.edsoo.ru/7f41a636"/7
HYPERLINK
"https://m.edsoo.ru/7f41a636"f
HYPERLINK
"https://m.edsoo.ru/7f41a636"41
HYPERLINK
"https://m.edsoo.ru/7f41a636"a
HYPERLINK
"https://m.edsoo.ru/7f41a636"636
O61mmas
XapaKkTepUCTUKa
XUMHYECKIX
2.4 aneMeHToB [VA- bubmorexa HOK

IPYIIBL. YTIEPOa U

KPEMHHH U UX
COCIMHECHUS

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
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
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
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

Htoro o
pasneny

25

Paszgea 3.MeTa/JIbI M X COCIUHEHU S

31 OO6mue cBoiicTBa 4 bubmuorexa [JOK
' METaJJIOB https://m.edsoo.ru/7f41a636
Baxueiiniue
bubmuoreka [JOK
3.2 METaJUIbI U UX 16
https://m.edsoo.ru/7f41a636
COEIMHEHUS
Hroro no 20
pazneny
Pa3nen 4. Xumus u okpyxawuias cpeia
BemtectBa n
4.1 MaTepHaibl B )KU3HU 3 bubmorexa HOK
) p https://m.edsoo.ru/7f41a636
yejoBeKa
Hroro no 3
pazneny
PeszepBHoE 3 bubmuotexa [JOK
BpeMs https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Koumnuec DJIEeKTPOHHbIE
Ne TBO Kourpoasbnbie | Ilpaktuyeckne | [lara uupposbie
Tema ypoka
n/n 4acoB padoThI padoThbI U3YYeHHs o0pa3oBaTe/ibHbIe
Bcero pecypcbl
[Ipenmer xumuu. Poib bubnuoreka [IOK
1 XAMUWHU B KA3HH YEIIOBEKA. 1 https://m.edsoo.ru/ff
Tena u BemecTBa 0d210¢
[TonsiTe 0 MeToIax bubmmorexa LOK
2 1 https://m.edsoo.ru/ff
MMO3HAHUS B XUMHU 0d227e
[TpakTrueckas padora Ne 1
«IIpaBumna paboTsl B bubnnoreka [JOK
3 nabopaTopuu U MPUEMBI 1 https://m.edsoo.ru/ff
oOpaiiieHus ¢ 1ab0paTOpHBIM 0d23dc
00opyI0BaHUEM»
Jlnarnoctuueckas
bu6mmoreka [IOK
4 pabora.HHcTbIe BeutecTsa i 1 https://m.edsoo.ru/ff
CMCCI/I; CniocoOsbI pazaeneHus 0d26ca
cmecen
[IpakTuueckas padora Ne 2
«Paznenenue cmeceit (Ha bubmorexa HOK
5 1 https://m.edsoo.ru/ff
MpUMEpPEe OYUCTKU 0d2%c8
MTOBAPEHHOM COJIN)» -
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff

0d2a6¢



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

XUMUYECKHUE DIIEMEHTHI. bubmuorexa [JOK
7 3Haku (CHMBOJIBI) https://m.edsoo.ru/ff
XUMHUYECKHUX DJIEMEHTOB 0d2be8
bubmuoreka [JOK
8 Tpocteie i croxibie https://m.edsoo.ru/ff
BEIIECTBA 0ddate
ATOMHO-MOJIEKYJIIPHOE bubmorexa [TOK
9 https://m.edsoo.ru/ff
yUYCHHUE 0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTB. XUMHUYECKas bubmuorexa [JOK
10 ¢dopmyna. BanentHocTh https://m.edsoo.ru/ff
aTOMOB XMMHYECKHX 0d2eae
3JIEMEHTOB
OtHocuTeNbHas aTOMHAs bu6mmoreka [IOK
11 macca. OTHocHTEeIbHAs https://m.edsoo.ru/ff
MOJIEKYJISIpHAsE Macca 0d323c
MaccoBas 107151 XUMHAYECKOTO bubmorera [TOK
12 https://m.edsoo.ru/ff
3JIEMEHTa B COEUMHEHUH 0d350¢
bu6nmoreka [JOK
KonuuecTBo BerecTna.
13 Mons. Monsipras macca https://m.edsoo.ru/ff
0d5230
dusnueckne U XUMUYECCKHE bu6nmoreka [JOK
14 SIBIICHHS. XUMHUYECKast https://m.edsoo.ru/ff
peaxkmus 0d37fa
IIpu3Haku u ycioBus bubnnorexka [JOK
15 MIPOTEKaHUsI XUMUYECKHUX https://m.edsoo.ru/ff

peakuui

0d3al6



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

3akoH COXpaHCHHA MaCChI

bubmuorexa [JOK

16 BeIIecTB. XMMHYCCKHUE https://m.edsoo.ru/ff
ypaBHEHUSI 0d3b88
Breraucnenus KoJIn4yecTBa,

bu6mmoreka [IOK
MaccChl BEIISCTBA 10

17 B — https://m.edsoo.ru/ff
ypasHen 0d5708
peakmuit
Kiaccudukanms XuMuaeckux

. bu6mmoreka [IOK
peakuil (CoeuHEHu,

18 N https://m.edsoo.ru/ff
P » SAMCIICHITL, 0d3£34
oOMeHa)

M. B. JlomoHOCOB —
- bubmuorexa [JOK
YUEHBIN-3HIIUKIIOTIETUCT.
19 O6oGmere 1 https://m.edsoo.ru/ff
Jii( 5 0d40c4
CHCTEMATH3alHs 3HAHUI
CamocrosTenbHas paboTa no bubnuorexa [JOK

20 TeMme «Bermecrsa u https://m.edsoo.ru/ff
XAMUYECKHE PEAKIIAN 0d4290
Bo3ayx — cmech ra3os.

Cocras Bo3ayxa. Kucnopon bubmorexa LOK

21 S EMEHT I T1 .OCTOG https://m.edsoo.ru/ff

p 0d448e
BeniecTBo. O30H
duznyecKkue 1 XUMUYECKUE
CBOMCTBa KHCIIOPOJa bubnmnorexa [JOK

22 (peakuuy OKUCIIEHUS, https://m.edsoo.ru/ff
ropenue). [lonstue 06 0d4614
OKCHIaX

” CriocoOsI moTy4eHus bubnuotexa [JOK

KHUCJIOPOJa B 1a00OpaToOpuu U

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

MIPOMBIIIJICHHOCTH.
[Ipumenenue kucmopoa

0d497a

TemnoBoit a3 ekt
XUMHYECKON PEaKIUu,

bu6mmoreka [IOK
ITOHATHE O
24 S ——— https://m.edsoo.ru/ff
P 044790
ypaBHEHUH, DK30- U
SHIOTEPMUUYECKHUX PEAKIIHUIX
TomnuBo (Hed Tk, yroib u
bubmuorexa [JOK
MeTaH). 3arpsi3HeHue
25 BOBIVXA. CIIOCOBLL 610 https://m.edsoo.ru/ff
xa, 0ddcda
MIPEIOTBPALICHUS
[IpakTuueckas padora Ne 3
bu6mmoreka [IOK
o teme «llonyuyenue u
26 COBHPANIC KICTOhONA https://m.edsoo.ru/ff
p poad, 0d4ac2
W3Y4YECHHE €ro CBOMCTB)
Bonopox — snement u bubaunoreka LIOK
27 MPOCTOE BELIECTBO. https://m.edsoo.ru/ff
Haxoxnenue B mpupoe 0d4ddo
DOu3nvecKrue U XUMUUIECKHE bu6mmoreka [IOK
28 CBOMCTBa BOJOPOJA. https://m.edsoo.ru/ff
[Ipumenenue Bogopona 0d4ddo
bu6nmoreka [JOK
29 ITonsiTHE O KUCHOTAX U CONAX https://m.edsoo.ru/ff
0d50d2
CriocoOsI oTy4eHus bubmmorera [IOK
30 A — https://m.edsoo.ru/ff
AOPORa B EOOPATOP 0d4ddo
31 [TpakTuueckas pabora Ne 4 bubnmnorexa [JOK



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

o teme «Ilonyuenue n
coOupaHue BOAOPO/a,
H3y4YEHUE Er0 CBOMCTBY

https://m.edsoo.ru/ff
0d4142

Mosipablii 00bEM Ta30B.

bubmuoreka [JOK

32 Jaxom ABOraaho https://m.edsoo.ru/ff
P 0d542e
Brraucnenus 06béma,
KOJIMYECTBA BEILIECTBA T'a3a bubmuorexa [JOK
33 10 €r0 U3BECTHOMY https://m.edsoo.ru/ff
KOJIMYECTBY BELIECTBA UIIU 0d55a0
00BEMY
Borancienus 005EMOB ra3zoB
bubmuorexa [JOK
10 YPAaBHEHHIO PEAKIIMU Ha
34 OCHOBE 3aKOHA 00BEMHBIX hitps://m.edsoo.ru/tl
_ 0d5708
OTHOIIIEHUH Ta30B
bubmuorexa [JOK
®dusnyecknue 1 XUMHUECKHE
35 CBONCTEA BOLI https://m.edsoo.ru/ff
g 0d5872
. bu6mmoreka [IOK
CocraB ocHoBanui. [Tonsitue
36 o6 HHKATODAX https://m.edsoo.ru/ff
JHiaTop 0d59¢2
Boga kak pacTBopuUTeb.
Haceimennsie u bu6mmoreka [IOK
37 HEHACBIIICHHBIE PACTBOPHI. https://m.edsoo.ru/ff
MaccoBast 1015 BEIIeCTBA B 0d5b40
pacTtBope
[IpakTnueckas padora Ne 5 bubnuorexa [IOK
38 o teme «IIpurorosinenue https://m.edsoo.ru/ff

pacTBOPOB C ONPEIEIEHHON

0d5eba



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

MAacCOBOH JoJIeH
pPacTBOPEHHOTO BEIIECTBAY

CamocrosrenbHas paboTa 1mo

bu6mmoreka [IOK

39 teme «Kucnopoz. Bogopo. https://m.edsoo.ru/ff
Bona» 0d6342
OKcupl: COCTaB, bubmuoreka [JOK
40 Kiaccudukanms, https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d664e
[Tosrydenne n XuMU9IeCKue
. bubmuorexa [JOK
CBOMCTBA KHCIIOTHBIX,
41 OCHOBHbIX 1 aM(bOTEPHBIX https://m.edsoo.ru/ff
P 0d664e
OKCHJIOB
OcHOBaHUs: COCTaB, bu6mmoreka [IOK
42 KJaccudukanms, https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d67ca
bu6mmoreka [IOK
[TonydeHnue u XuMu4yecKkue
43 s . https://m.edsoo.ru/ff
CBOMCTBAa OCHOBaHUU
0d67ca
Kucnotsr: cocras, bu6nmoreka [JOK
44 Kiaccuukanus, https://m.edsoo.ru/ff
HOMEHKJIATypa Odfee2
bu6nmoreka [JOK
[Tosrydyenne n XUMUIECKUE
45 BONCTEA KICTOT https://m.edsoo.ru/ff
cpome co 0dfee2
Conu (cpenuue):
(cp ) bubnmoreka [JOK
HOMEHKJIaTypa, CII0COOBI
46 B — https://m.edso0.ru/00
OIYHEHI, eeine ad9474
CBOICTBa
47 [TpakTuueckas paborta Ne 6. bubnmnoreka [JOK



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

Pemenne
AKCIICPUMEHTAIIbHBIX 337124
1o TeMe « OCHOBHBIE KJIaCChI
HEOPraHUYeCKUX
COCINMHCHHUI

https://m.edsoo.ru/00
ad9b7c

I'enernueckas cBA3b MCXKAY

bubmuoreka [JOK

48 KJIacCaMU HEOPraHUYECKUX https://m.edso0o.ru/00
COETUHEHUN ad9as0
OGobmenHe u bubmuorexa [JOK

49 . https://m.edsoo.ru/00
CHCTEMAaTHU3alUs 3HAHUH

ad9cb2
CamocrosiTenbHas paboTta 1o
" bu6mmoreka [IOK
TeMe "OCHOBHBIE KJIACCHI
50 https://m.edsoo.ru/00
HEOPTraHUYECKHUX
o ad9ela
COEIUHEHNI
[TepBbie OMBITKH
bu6nmoreka [JOK
KJIaCCU(PUKAIIMHI XUMUYECKHUX
51 https://m.eds00.ru/00
sneMeHToB. IToHsATHE O
ad9ffa
TPYIIax CXOAHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH U
bu6mmoreka [IOK
[lepuonnueckas cucrema
52 https://m.edsoo.ru/00
XHMHYECKHUX dJIeMEHTOB /I,
ada52c
H. MenneneeBa
bu6mmoreka [IOK
[Tepuonsl, Tpymisl,
53 HONMOVIIILL https://m.eds00.1ru/00
Arpy ada52c
bu6mmorexa [IOK
Crpoenune atomoB. CocTaB
54 https://m.eds00.ru/00

aTOMHBIX saep. M30Tombl

ada342



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CtpoeHue 3J1eKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB

bubmuorexa [JOK

55 Tleproiraeckoii crcremsr I https://m.eds00.ru/00
ada6bc
N. MenaeneeBa
XapakTepucTuka
XUMHYECKOT'0 dJIEMEHTA I10 bubmuoreka [JOK
56 €ro IOJ0KEHHIO B https://m.edsoo.ru/00
[Tepuonuueckoit cucreme /1. ada824
. MenneneeBa
3nauenue [lepuogmueckoro
3aKOHA /IS Pa3BUTHS HAYKU U bubmuorexa [JOK
57 npaktuku. J[. 1. Mennenees https://m.edsoo.ru/00
— Y4€HBIi, e1aror u ada96e
rpaKIaHUH
bu6mmoreka [IOK
58 Obobmerne n . https://m.edsogru/OO
CHUCTeMaTH3aIns 3HaHUI adb33c
CamocrositenpHast paboTa 1o bubnmnorexa [JOK
59 teme «CTpoeHue aToma. https://m.edso0.ru/00
XuMuyeckas CBI3b) adb486
ONEeKTPOOTPULIATENBHOCTD bubnnorexka [JOK
60 aTOMOB XUMHUYECKHX https://m.edso0.ru/00
3JIEMEHTOB adaab8
bu6mmoreka [IOK
61 HMonHas xumuieckas CBs3b https://m.eds00.ru/00
adac34
bu6mmorexa [IOK
KoBanienTHas nonsipHas
62 https://m.eds00.ru/00

XUMHNYECKas CBA3b

adaab8



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

KoBasienTHas HenonspHas

bu6mmoreka [IOK

63 1 https://m.eds00.ru/00
XUMHUYECKAS CBI3b
adaab8
bubmuoreka [JOK
64 CreneHb OKUCIICHUA 1 https://m.edsoo.ru/00
adae28
bu6mmoreka [IOK
OKUCIUTEILHO-
65 BOCCTAaHOBUTEIILHEIE PEAKIIAT ! https://m.edsoo.ru/00
peaKit adb076
bu6mmoreka [IOK
OKUCIIUTEHN U
66 BOCCTAHOBHTENM 1 https://m.edsoo.ru/00
adb076
O0600111eH1E U
. bu6mmoreka [IOK
cUCTEMAaTH3alus 3HAaHUH 110
67 Teme «CThOCHHE ATOMa 1 https://m.edsoo.ru/00
P ' ad9cb2
XuMuyeckas CBA3b»
OGoGrmere 1 bu6mmoreka [IOK
68 S ——— 1 https://m.edsoo.ru/ff
CHCTEMATHSATIT 3 0d61c6
OBHIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

KoimuecTBo DJIEeKTPOHHbIE
Ne Tema ypoxa 4acoB Kourpoubnbie | IIpakrnuyeckue | Jlara uudposbie
n/n Bcero padoThI padoThI H3YyUYEeHHUs oOpa3oBaTe/ibHbIE
pecypchl
[Tepuoanueckuit
3aKOH.

1 [Tepuoanueckas 1 bu6mmoreka [JOK
CUCTEMA XUMUYECKUX https://m.edsoo.ru/00adb59¢
anemeHToB J[. U.

Menneneesa
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB
2 XUMHUYECKUX 1 bubmorexa HOK
https://m.edsoo.ru/00adb6b6
3JIEMEHTOB MEPBBIX
TpEX MEPUOIOB
Knaccudukanus u

3 HOMEHKJIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKHUX https://m.edsoo.ru/00adb7¢2
BEILIECTB
Bunasl xumuueckoit

4 CBSI3U U THIIBI i bu6mmoreka [JOK
KPUCTAUINYECKUX https://m.edsoo.ru/00adbac6
peLEToK
CamocrosiTenbHas

5 pabota 1o Teme 1

«IToBTOpEHUE N



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

yriayOJieHue 3HaHu|
OCHOBHBIX Pa3JIeJIOB
Kypca 8 Kkiacca»

Knaccudpukanus
XAMHYECKHAX
peakuuii mo
pa3IUYHBIM
MIPU3HAKAM

bubmuoreka [JOK
https://m.edsoo.ru/00adbcb0

[TonsiTue o ckopocTu
XUMHYECKOM
peakuuu. [lonstue o
TOMOTECHHBIX B
reTEPOTreHHBIX
peaKkuusx

bubmuorexa [JOK
https://m.edsoo.ru/00adbe9a

ITonstue o
XHUMHYSCKOM
paBHOBECHH.
@aKkTOpBI, BIUAIOIINAEC
Ha CKOPOCTh
XUMHYECKON
peaKkuuu u
MOJIOKEHHUE
XHUMHYECKOT 0O
paBHOBECHS

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c

OKHUCIIUTENbHO-
BOCCTAHOBUTEJIBHBIE
peakmumn

bu6mmoreka [JOK
https://m.edsoo.ru/00adcade

10

Teopus
ANNEKTPOIUTUYECKON

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



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

JIIUCCOLIMALIUM.
CubHEbIE U ci1a0ble
ANEKTPOJIUTHI

NonHble ypaBHEHUS

bubmuoreka [JOK

1 peakuuii https://m.edsoo.ru/00add448
XuMHYeCcKHue
CBOICTBA KUCJIOT U
12 OCHOBAHHI B CBETE bubmuorexa [JOK
npeACTaBICHUN 00 https://m.edsoo.ru/00add5d8
BJIEKTPOIUTAYECKOMN
JACCOLNAITIN
XUMUYECKHUE
CBOICTBA COJICH B
13 CBETE bu6mmoreka [IOK
npeACTaBICHUN 00 https://m.edsoo.ru/00add8b2
BJIEKTPOTUTUYECKOM
JMCCOLMaIun
14 Ilonsarue o bu6mmoreka [JOK
TUIPOJIA3E COJIeH https://m.edsoo.ru/00add9d4
O06o0mmenue n
15 CI/ICTCII-\I/[laTI/ISaI_II/IH bubmorexa HOK
. https://m.edsoo.ru/00addd12
3HAaHUUI
IIpaxTrueckas
pabora Ne 1.
16 «Pelllerie bu6mmoreka [JOK
https://m.edsoo.ru/00addbfa
AKCTICPUMEHTATbHBIX
3a7a4»
17 CamocrosiTenbHas bubnuotexa [JOK

pabota 1o Teme

https://m.edsoo.ru/00addec0



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

«DNEKTPOIUTHYECKAS
I CCOIHAITHS.
XHUMHYECKHE
peakuuu B
pacTBopax»

18

O61mas
XapaKkTepHUCTUKA
rajlore¢HOB.
XUMHYECKHE
CBOMCTBa Ha
puMepe XJopa

bubmuorexa [JOK
https://m.edsoo.ru/00addfe2

19

XJI0pOBOAOPOA.
CoustHas KUCJIOTa,
XUMHYECKHE
CBOICTBA,
MOJTy4eHue,
MIPUMEHEHNE

bu6mmoreka [{OK
https://m.edsoo.ru/00ade104

20

[IpakTnueckas
pabota Ne 2 o Teme
«ITomyuenne
COJISHOM KHMCJIOTHI,
H3ydeHHue e
CBOKCTBY

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

21

Breruucnenus mo
YpaBHEHUSIM
XUMHYECKHAX
peaKkuuii, €ciii OJIUH
W3 PEareHTOB JaH B
H30BITKE

bu6mmoreka [JOK
https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

22

O61mas
XapaKTEPUCTHKA
a1eMeHTOB VIA-
TPYTIIBI

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

23

AnnotponHsie
MoAU(UKAITIU CEPHI.
Haxoxnenue cepol u
€€ coeqUHEHUN B
MpUpOJIE.
XUMHYECKHE
CBOMCTBA CEpHI

bubmuoreka [JOK
https://m.edsoo.ru/00ade64a

24

CepoBopopo,
CTpOEHUE,
(dbuznvecKue u
XUMHYECKHE
CBOICTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

25

Oxcuppl cepsl.
CepHas KHUCIIOTa,
¢buznueckue u
XUMHUYECKHE
CBOMCTBA,
IIPUMEHEHNE

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28

26

XUMHYECKHEe
peaKkiuu, JIexKale B
OCHOBE
MIPOMBIIIICHHOTO
croco6a Mmoyry4eHus
CEpPHOM KHUCIIOTBHI.
XHUMHUYECKOE

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

3arpsi3HEHUE
OKpYKarollen cpeJibl
COCJIMHEHUSIMU CEPBI

27

Breraucnenune
MacCOBOM JOJIH
BBIXOJa IPOJIyKTa
peakuuu

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

28

Obmas
XapaKTepUCTHKA
3J€MEHTOB VA-
rpymnmsl. A30T,
pacmpocTpaHeHue B
MIpUpPO/IE,
(dbuznvecKue u
XUMHYECKHE
CBOICTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00adeea6

29

AmMmak, ero
¢buznueckue u
XUMHUYECKHE
CBOMCTBA, OJIyYEHUE
U IPUMEHEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/00adf004

30

IIpaxTrueckas
pabota Ne 3 o Teme
«ITomyuenne
aMMUaKa, U3y4eHHe
€ro CBOMCTB)»

bu6mmoreka [JOK
https://m.edsoo.ru/00adf180

31

A3oTHas KHUcnoTa, e€
¢buznueckue u
XAMUYECKHUE

bu6mmorekxa [JOK
https://m.edso0.ru/00adf306



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

CBOICTBa

32

Hcnonn3oBanue
HUTPATOB U COJIEH
aMMOHHS B KaYCCTBE
MUHEPaJIbHBIX
yaoOpeHui.
Xumuaeckoe
3arpsA3HEHUE
OKpYKaroIlen cpeJibl
COEIMHEHHUSIMH a30Ta

bubmuoreka [JOK
https://m.edsoo.ru/00adf518

33

®docdop. Oxcun
docdopa (V) u
dbocdopHas Kuciora,
(dbuznvecKue u
XHUMHUYECKHE
CBOWCTBA, MOJyYCHHE

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue
¢docdaroB B kauecTBe
MUHEPAITLHBIX
ya0OpeHui.
3arps3HeHue
MIPUPOJTHON CpeIbl
dbocharamu

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacnpocTpaHEeHueE B
MIPUPO/IE,
¢buznueckue u
XUMHYECKHE
CBONCTBA

bubmuorexa [JOK
https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

36

Oxcubl yriaepona,
ux GU3HYECKUE 1
XUMHUYECKHE
CBONCTBA.
DKOJIOTHYECKHUE
pooIIeMBl,
CBSI3aHHBIE C
OKCHJIOM yTJIepojia
av)

bubmuoreka [JOK
https://m.edsoo.ru/00adfebe

37

YroapHasa KUCIOTa U
e€ coun

bubmuoreka [JOK
https://m.edsoo.ru/00ac006¢

38

[IpakTnueckas
pabota Ne 4 o Teme
"[Tonyuenue
YTJIEKUCIIOTO Ta3a.
KauectBennas
peakuus Ha
KapOoHaT-uoH"

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027¢

39

[TepBonavasibHBIE
TTOHSTHS 00
OpraHNU4YeCKHUX
BEILIECTBAX KaK O
COCAMHEHUIX
yriepozaa

bu6mmorexa [IOK
https://m.edsoo.ru/00ae054¢e

40

Kpemnwnii u ero
COCIMHEHMS

bu6mmoreka [JOK
https://m.edso0.ru/00ae080a

41

[IpakTuueckas
paborta Ne 5.
Pemenue

bu6mmorekxa [JOK
https://m.edsoo.ru/00ae0bf2



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

AKCIEPUMEHTATBHBIX
3aJ1a4 110 TeME
«Baxxnenmnine
HEMeTaJlJIbl ¥ UX
COCIIMTHECHMUSI»

42

CamocTosiTeapHast
pabora 10 TEMe
«Baxmneitue
HEMETaJIbl U UX
COCAUHCHHMS

bubmuoreka [JOK
https://m.edsoo.ru/00ae0e18

43

Oo6mas
XapaKkTepHUCTUKA
XUMHYECKIX
9JIEMEHTOB —
METaJJIOB.
Merannuueckas
CBSI3b U
MeTaJTH4YecKas
KpUCTaJUTMYECKast
pemeéTka.
duznueckue
CBOMCTBA METAJIJIOB

bubmuorexa [JOK
https://m.edsoo.ru/00ae103e

44

XHUMHUYECKHE
CBOMCTBA METAJUIOB.
ONEKTPOXUMHUYECKHUN
P HAaPSHKEHU
METaJJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/00ael 156

45

O061mme criocoO0bl
MOJTy4CHUS

bu6mmoreka [JOK
https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

MeTajnoB. CIIaBEbL.
Brrancaenus mo
ypaBHEHUSIM
XUMHYECKHX
peakuuii, €ciii OJUH
W3 peareHTOB
COJICPKUT TIPUMECH

46 [TonsiTue o Koppo3uu bubnnoreka [JOK
METAaJIOB https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47 €JIOYHBIE METAJLIBI
I https://m.edsoo.ru/00ael14b2
OKcunasl u
48 TUJIPOKCH/JIBI HATPHUS bubmmorexa [JOK
AP A p https://m.edsoo.ru/00ae14b2
U Kajusg
[lenouHo3eMeNbHBIC
. bubnuorexa [JOK
49 METaJUIBI — KAIbIIUNA
. https://m.edsoo.ru/00aecl5e8
U Mar"uu
50 Baxneiimme bu6mmoreka [JOK
COCIMHEHMS KaJIbIIU https://m.edsoo.ru/00ael5e8
O06001IeHne 1
51 cucTeMaTu3aIus
3HaHUHU
JKécTkoCTh BOABI U
57 CIOCOB] 6 A bu6mmoreka [IOK
https://m.edso00.ru/00ac1886
YCTpaHEHUS
IIpaxTrueckas
53 pabota Ne 6 o Teme bubnmnoreka [JOK

"YKEcTKOoCTh BOILI U
METOJBI €€

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



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

ycTpaHeHus"

. bubnmoreka [JOK
>4 Amomuii https://m.edsoo.ru/00aelc64
AmdoTtepHbIe
55 CBOICTBa OKCH/JIA U bubmmorexa [TOK
https://m.edsoo.ru/00aelc64
TUAPOKCH]IA
bubmuoreka [JOK
>6 Keneso https://m.edsoo.ru/00aec1d86
Oxcupl,
57 TUJIPOKCHUJIBI U COTU bu6mmoreka [JOK
xenesa (I1) u xxenesa https://m.edsoo.ru/00ae35e6
(110)
O06006111eHE U
58 CHCTEeMAaTH3alHs
3HaHUUI
[IpakTnueckas
paborta Ne 7.
Pemienue
59 AKCIEPUMEHTATBHBIX bubnuoteka [JOK
3aJ1a4 110 TeME https://m.edsoo.ru/00ae3de8
«Baxneime
METaJUIbl U UX
COCUHEHUS»
Brruncaenus mo
ypaBHEHHUSIM
60 XUMHUYECKHUX bu6mmorexa [{OK

peaxuui, eciu oJIuH
U3 pEareHToB JiaH B
U30BITKE WIN

https://m.edsoo.ru/00ael750



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

COJICPKUT TIPUMECH.
Brranciaenus
MacCOBOM J0JIU
BBIXO/Ia TPOIYKTa
peakiumn

61

O06001IeHNEe 1
CUCTEMATH3ALHA
3HAHUHU

62

CamocrosTenbHas
pabora 10 TeMe
«Baxueitye
METaJIIBI U UX
COCITUHEHUS

63

BemectBa n
MaTepualibl B
OBCEIHEBHOM
JKM3HH YeI0oBeKa

bubmuorexa [JOK
https://m.edsoo.ru/00ae3f50

64

XUMHUYECKOE
3arpsi3sHEHUE
OKpYKarolleu cpeibl

bu6mmoreka [IOK
https://m.edso00.ru/00ae4270

65

Ponp xumuu B
pereHnu
DKOJIOTHYCCKUX
npobiem

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

66

O06001IeHne 1
CHUCTEMAaTH3aIUs
3HAHUH

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0d0a

67

O06006111eH1E U
CUCTEMATU3ALUS

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

3HaHUU

O0600111EHE U

68 CHUCTEMATH3aLHs 1 bu6uoreka [IOK
o B https://m.edsoo.ru/00ad9cb2
3HAHUH
OBILIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/00ad9cb2

ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOI'PAMMBI

8 KJIACC

Kon

NpoBepPsieMOro

pe3yJbTara

1

1.1
1.2
1.3
1.4
1.5
1.6

IIpoBepsiemble IpeaMeTHBIC Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

ITo Teme: «IlepBOoHaYanbHBIE XUMHUYECKUE IOHATHS

pacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUI: aTOM, MOJIEKYJIa,
XUMHYECKHUM 3JIEMEHT, IPOCTOE BEILECTBO, CI0KHOE BEIIECTBO, CMECh
(omHOpONHAS M HEOHOPOIHAS), BAJIGHTHOCTb, OTHOCUTEJIbHAS aTOMHAs
U MOJIEKYJSIpHAs Macca, KOJMYECTBO BEUIECTBA, MOJb, MOJIApHAas
Macca, MaccoBas JIOJII XUMHYECKOIO OJJIEMEHTa B COCJUHECHHH,
MOJISIPHBIA 00BEM, XUMHUECKas peakuus, KIaCCU(PUKAIMS pPEaKIHii:
peaKkuuy COCIUHEHHUs, PEaKLMM pa3JIOKCHUS, PEAKLUU 3aMEIICHMUS,
peakuu oOMEHa, 3K30- M D3HJIOTEPMHUYECKHE pEeaKlUH, TEeIUIOBOM
3pdeKT peakuuu, pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAs
KOHIIEHTpAllUsi) B pacTBOPE

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX IOHSTHH H
MPUMEHSITh 3T MOHATHUS IPU ONMCAHNU BEIIECTB U UX MPEBpallleHUI
UCMOJIb30BaTh XMMUYECKYI0 CHUMBOJHUKY JJIsl COCTaBIEHHsS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTh  CMBICI ~ 3aKOHOB  COXPaHEHHs  MAacChl  BEIIECTB,
IIOCTOSIHCTBA  COCTaBa, AaTOMHO-MOJIEKYJSIDHOTO Y4Y€HHMs, 3aKOHa
ABoraapo

ONpeeNsiTh  BaJ€HTHOCTh aTOMOB  JJEMEHTOB B  OWHApHBIX
COCIMHEHUAX

KJIaCCU(UIIUPOBATh XUMUYECKHE peakuuu (10 4YHCIy M COCTaBy

YYacCTBYIOLIMX B PEaKIMH BELIECTB, 10 TEMI0BOMY YPQEKTy)



1.7

1.8

1.9

1.10

2.1

2.2

23

24

2.5

2.6

2.7

BBIUNCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO U MOJIIPDHYIO MAaccChl
BELIECTB

BBIUUCIIATH MAacCOBYIO JIOJI0 XMMHUYECKOIO 3JIeMEeHTa 10 (opMmyiie
COEIMHEHUS,

BBIUHCJIATh MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE

NPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbI TMO3HAHUS — HAOIIOJCHHUE,
U3MEpPEHUE, MOJICIMPOBAHUE, IKCIIEPUMEHT (peasbHbIN 1 MBICJICHHBIH )
ITo Teme: «Baxnennme npeacTaBUTEeIn HEOPraHNYECKUX BEIECTBY
PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHI: OKCU, KACIIOTA,
OCHOBaHUE, COJIb

ONpENCIATh INPUHAMICKHOCTh BEILIECTB K ONPEACIEHHOMY KIIACCy
COeIMHEHUH 1Mo Gopmynam

KJ1accu(pUIUpOBaTh HEOPraHMUECKUE BELIECTBA

XapaKTepU30BaTh (OMUCHIBAThH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
pa3IM4YHBIX  KJIACCOB,  IOATBEPXAAs  ONUCAaHUE  IPUMEpPaMH
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUMA
IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B  3aBUCUMOCTH OT HX
KaueCTBEHHOI'O0 COCTaBa, BO3MOYKHOCTHU IPOTEKAHUS XUMHUYECKHX
IIPEBPALCHUN B Pa3JIMYHBIX YCIOBHUAX

CIelIOBaTh IPAaBWJIAM  IOJIB30BAHMUS XUMHUYECKOM TOCYIOM H
1a0opaTOpHBIM 000pYyIOBaHMEM, a TaKKe MpaBuUiIaM OOpalleHus C
BEUIECTBAMH B COOTBETCTBHUM C WHCTPYKUMSIMHU IO BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO IMOJYYEHHIO U COOUpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB €  ONPEACIEHHOW MacCOBOM  JOJEH PpacTBOPEHHOTO
BEUIECTBA, IJIAHUPOBATh U MPOBOJAUTH XUMHUYECKHE SKCIIEPUMEHTHI T10
pacrlo3HABaHUIO PpACTBOPOB IIENOYEM M KHUCIOT C TOMOIUBIO
MHAUKATOPOB (JakMyc, (eHondTaaer, MEeTHIOPAHK U IPYTHE)
IIPOBOAMTD PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUU

ITo Teme: «llepmonnueckuii 3akoH u Ilepuogmueckas cucrema
xumuyeckux oanemeHtoB JI. W. MenneneeBa. CtpoeHue aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUND)



3.1

3.2

3.3

3.4

3.5

3.6

3.7

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

1

pacKpbIBaTh CMBICII OCHOBHBIX XMUMHYECKUX TMOHSATHUU: SIAPO aroma,
QJIGKTPOHHBIA CJIOH aToMa, aTroMHas OpOuTallb, paauyCc aroma,
XMMHUYECKasl CBsI3b, MOJISIPHAsE W HEMOJSpHAs KOBAJCHTHasi CBS3b,
AJIEKTPOOTPHUIATEIILHOCTD, HOHHAS CBSI3b, MOH, KATUOH, aHUOH, CTEIIEHb
OKHCJICHUSA

KJIACCU(UITUPOBATH XUMUYECKUE DIIEMEHTBI

ONHUCBHIBAaTh W XapaKTepH30BaTh TaOaMuHy0 dopmy Ileprnoamdeckoii
CHUCTEMbl XMMHUYECKHUX OHJIEMEHTOB: pAa3iIU4aTh IOHATHS «TJIaBHAs
noarpynmna (Arpymma)» u «nob6ouHas mnoarpynmna (brpymma)y,
«Malibley U «OOJBIINE) MEPUOIBI

packpeiBaTh cMmbicn llepuommdeckoro 3akonHa JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH MMOHUMAHUE TEPUOJIUUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKHX AJIEMEHTOB OT UX MMOJ0KeHus B [lepuoanueckoit cucreme
COOTHOCHTHh  O0O3HAuUEHHWs, KOTOpPhIE HMMCIOTCI B  TabiwmIe
«ITepuoguueckas cucrema xumudeckux 3yemeHToB .M. MenneneeBay
C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XHUMHUYECKUX
3JEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHCI0 JJIEKTPOHOB U
pacmpeneneHre ux 1Mo JIEKTPOHHBIM CII0SIM)

OTIPEICIIATh CTETNIeHb OKUCICHHSI SJIEMEHTOB B OMHAPHBIX COSAMHEHUSIX
OTNpEeNeNsATh BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAs W HWOHHAs) B

HEOPTaHNUYCCKUX COCIUHCHUAX

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus

ITo Teme: «BemmecTBo U XUMUYECKAsT PEaKIIU»



1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24

pacKpbiBaTh CMBICII OCHOBHBIX XUMHYECKHX IOHSATUH: pacTBOp,
ANEKTPOJIUTHI, HEDJIEKTPOIUTHI, 3JICKTPOJUTUYECKAs JAUCCOLUALINS,
peakuu MOHHOTO OOMEHa, KaTalu3aTrop, XMMHUYECKOe paBHOBECHE,
oOpaTuMble u HeoOpaTuMbIie peakiuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIHHBIC peakuuu, OKUCJIUTEb,
BOCCTAHOBUTEIb, OKHUCJICHHE M  BOCCTAHOBJIEHHWE, aAJUIOTPOIHUS,
aMm(pOTepHOCTh,  XHUMHUYECKass  CBsI3b  (KOBaJIGHTHas,  HMOHHas,
MeTaJuIMuecKas), KpUCTaUIMuecKas pemerka, CIUIaBbl, CKOPOCTb
XUMHUYECKON peaKInu

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHSATHH H
MPUMEHSITh 3T MOHATHUS MPU OMKMCAHUU BEIIECTB U UX MPEBPAILIEHUN
COCTABJISITh YPAaBHEHUS DJIEKTPOJIUTHYECKOM JMCCOLMALMHA KUCIOT,
Hiefioued M CoJIel, TMOJIHBIE W COKpAllEHHBIC YPaBHEHHS DPEaKIIHii
WOHHOTO OOMEHa

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIuil
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca dTUX PeakIuit
MPOBOAMTDH PACUEThI MO YPABHEHUIO XUMUYECKOM peaKkIuu

ITo Temam: «Hemeramnel M ux coenuHeHus’» W «MeTamibl U UX
COETMHEHUS»

XapaKTepU30BaTh (OMUCHIBAThH) OOIIME U CTIEIIU(PUUECKUE XUMUUECKUE
CBOMCTBA NPOCTBIX M CIOXHBIX BEIIECTB, MOATBEP)KIAsi OINHCAHUE
MpUMEpaMu MOJICKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIUN

COCTaBJISITh YPaBHEHHS PEAKIMN, MOATBEPKIAIONINX CYIIECTBOBAHUE
TeHETUYECKOU CBSI3M MEX]y BELIECTBAMHU Pa3IUYHBIX KJIACCOB
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHSI,
BO3MOKHOCTH MPOTEKAHUSI XUMHUYECKHX MPEBPALIEHUNA B PA3IMYHBIX
YCIIOBHSIX

Clel0BaTh MpaBWJaM [OJb30BAaHUS XUMHUYECKOM TOCYI0M H
1abopaTOpHBIM 00OPYIOBaHMEM, a TaKKe TMpPaBWJIAM OOpalIeHHs] C
BEILIECTBAMH B COOTBETCTBUU C MHCTPYKLUUSIMH 110 BBIIOJHEHUIO
7a00pPaTOPHBIX XUMHUYECKHX OIBITOB IO TIOJYYCHHIO W COOMPAHUIO

Fa3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO 1"333)



2.5

3.1

3.2

MPOBOJIUTh  PEAKIIUH, TOJATBEPXKIAIONINE KAYSCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pAClO3HABATh OIBITHBIM MYyTEM XJIOPH]I-,
Opomun, womuna, kapOonar, Qocdar, cuamkar, cynabdar,
TUAPOKCUIMOHBI, KAaTHOHBI aMMOHHUS, MOHBI M3YYEHHBIX METAJLJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX pacTBOPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuUMUS U OKPYIKaIOILLIAs Cpeay

pacKkpbIBaTh CMBICI OCHOBHBIX XuMH4eckux nouatuil: I1/IK BemiecTna;
KOPPO3Hsi METAJIOB

MPUMEHATh OCHOBHBIC OTEPAIMKM MBICITUTECIBHON ACSATCIBPHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIeHNEe, CHCTeMAaTU3AINIO,
BBISIBJICHHE TTPUYUHHO-CIIEICTBEHHBIX CBSI3€H — JJI1 U3YUYECHUS CBOICTB
BEIIECTB M XHUMHUYECKUX PpEaKIMi; €CTeCTBEHHOHAYYHBbIE METOIbI
MMO3HaHMs — HAOJI0JICHHE, U3MEpPEHUEe, MOJICTUPOBAHUE, SKCIICPUMEHT

(peanbHBIN ¥ MBICTICHHBIH )

HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

8 KVIACC

Kon
1

1.1

1.2

1.3

1.4

IIpoBepsieMbIi 3J1EMEHT COACPKAHMUS
HepBOHaLIaJ'[BHBIG XUMHNYCCKUC ITOHATHUA

IIpenmer xumun. Posib XMMUHK B )KU3HU YelIOBEKa. XUMUs B CUCTEME HayK. Tena
u BemecTBa. GU3NUECKUe CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB
[TonsiTe 0 MeToAax Mo3HaHUS B XUMHUH. YncThle BemecTBa U cMecu. CrocoObl
paszzaeneHus cMecen

ATOMBI U MOJEKyIbl. XHUMHYECKHE dieMEHThl. CHMBOJB XMUMHYECKUX
31eMeHTOB. [IpocThie U ci1oKHBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE
Xumuyeckas popmyna. BaneHTHOCTh aTOMOB XMMHYECKHX SJEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHocuTenbHas  aTOMHas  Macca.
OTHOcuTeNbHAs MOJIEKYJISIpHAs Macca. MaccoBasi 1oJii XUMUYECKOr0 3JIEMEHTa

B COCTUHEHUH



1.5

1.6

1.7

2.1

2.2

23

KomuuectBo BemiectBa. Monb. Monsippas Macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl M 4YHCIA CTPYKTYPHBIX EIMHHI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMUYECKHX COETMHEHUIN

Du3nyecKue U XUMUYECKUE SIBJICHUSA. XHUMHUYECKAsl pEaKUus M €€ MpPU3HAKH.
3aKOH COXpaHEHUs MacChl BEIIeCTB. XUMUYeckue ypaBHeHusa. Kiaccudukanus
XUMHUYECKHUX PeaKIuid (COeTUHEHMS, Pa3TIOKEHUS, 3aMEIIeHUs, OOMEHA)
XHUMHUYECKUHN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYJI0H, C MpaBUiIaMu
paboTel B naboparopum u mpuéMamMu OOpamieHUs C  JIabopaTOPHBIM
o0opyaoBaHHEM, H3yuye€HHUE M OmNHcaHue (UIUYECKUX CBOMCTB 0Opa3IoB
HEOPraHWYECKUX BEIICCTB, HaOMroieHne (PU3ndecKux (TUIaBlIeHUE BOCKA, TAsTHHE
JIbAa, pacTUpaHHUE caxapa B CTyNKe, KHUIEHHE M KOHACHCALUA BOJIbI) H
XUMUYECKUX  (TOpEHHE  CBEYH, MPOKAJIMBAHHE  MEIHOW  IMPOBOJIOKH,
B3aMMOJICIICTBHE MeNla C KHUCJIOTOM) sBIIeHUH, HAOIIOJEHHE U ONHCAHHE
MPU3HAKOB  MPOTEKAaHUSA XUMHUYECKUX  peakiuil  (pa3jokeHue  caxapa,
B3aMMOJICHCTBHE CEPHOI KUCIOTHI C XJIOPUIOM Oapusi, pa3joKeHUe THAPOKCHIA
meu(Il) mpu HarpeBanuu, B3auMoaeicTBuE kene3a ¢ pactBopom coiu menu(Il),
U3y4eHHE CIIOCOO0B pa3lieieHusl cMeceil (C MOMOIIbI0 MarHuTa, (GPUIBTPOBAHUE,
BBINIApUBAaHUE, JUCTHWUIALMS, Xpomartorpadusi), TMPOBEICHUE  OYHCTKHU
MOBAPEHHOM CONM, HAONIO/IEHNE U OMHCAaHUE PEe3yIbTaTOB MPOBEACHUS OIbITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPAaHEHUS MAacCChl, CO3/IaHUE MOJENeH MOJICKYJ
(I1apocTepKHEBBIX )

Baxueiire npeacTaBUTEeId HEOPraHUYECKUX BEILIECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucmopon — 3jieMeHT U mpocToe
BelecTBO. HaxokneHnue kuciaopoaa B mpupone, (pu3nyeckue M XUMHUYECKUE
cBoiictBa (peakiuu ropenusi). Oxcunbl. [Ipumenenune kucnopoaa. CrnocoObl
MOJIyYEHHUsI KHUCJIOpoaa B JIA0OpPAaTOPUU M TMPOMBIIUIEHHOCTH. Kpyroropor
Kucnopoja B mpupojie. O30H — amoTpornHas MoaupuKaius KHCIopoia
TemoBoit 3pPexT XUMHUUECKON peakIiK, TEPMOXUMHUYECKHE YpaBHEHHS, dK30-
U 3HAOTEPMUYECKUE peakluu. TOMINBO: Yyroidb U METaH. 3arps3HEHUE BO31yXa,
yCHJIEHHE TapHUKOBOTO 3(peKTa, pa3pylieHue 030HOBOTO CII0s

Bonopon — snemeHT 1 npoctoe BemiecTBO. HaxoxkaeHue Bojiopoja B IpUpOJE,
bu3MYeCKne W XWMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI TMOITYYCHUSI.

Kucnotsl u conn
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2.5

2.6

2.7

2.8

2.9

2.10

Monsipablii 00BEM razoB. PacuéTel 0 XUMHUYECKUM YpaBHEHHUSIM

®dusnueckue cBoicTBa BoAbl. Bonga kak pactBoputens. PactBopel. HackleHHnbie
Y HEHACBIIIEHHbIE pacTBOPBL. PacTBopuMOCTh BellecTB B BoAe. MaccoBas 40
BEIIECTBA B pacTBope. XuUMHUYecKHe cBoiicTBa Bojabl. OcHoBaHusi. Poib
pacTBOpPOB B NPHUPOAE M B KU3HMU 4enoBeKa. KpyroBopoT BOIbI B IPHUPOLE.
3arpsi3HEeHUE TPUPOAHBIX BOA. OXpaHa U OYUCTKA MPUPOJIHBIX BOJ
Knaccudukanust Heopranmveckux coenuHennit. Oxcuapl. Kiaccudukarus
OKCHJIOB:  cosieoOpasyromue (OCHOBHBIC, KHUCIOTHBIE, aMpoTepHbIe) W
HeconeoOpazyromue. Homenknarypa okcuioB. Puiznueckue W XUMHUYECKHE
CBOMCTBA OKCHIOB. [losryuenue okcuaoB

OcHnoBanus. Knaccudukaruss ocHoBaHuWil: MIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HomeHnkinatypa ocHoBaHui. PU3HUECKHE M XMMHUYECKHE CBOMCTBA
ocHoBaHMM. [TonyueHne ocHOBaHUM

Kucnorsl. Kmaccudukamms kucinor. Homenkmarypa kucior. Du3nuecKkue u
XUMUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHocTM MetamioB H.H. Bbekerosa.
[Tomyyenue kucior

Comu. Homenknatypa coisieid. @u3nuecKkue M XHMHUYECKHE CBOMCTBA COJICH.
ITomyuyenue conen

I'eneTnueckas cBA3b MEKAY KiIaCCaMU HCOPTraHUYICCKUX COE€TUHEHUI
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XVMMUYECKUN  DKCIEPUMEHT:  KAueCTBEHHOE  ONPEIEIICHHE  CONEP KAHHUSA
KHCIIOpOJla B BO3JyX€, IOJIy4eHHE, COOMpAHUE, PACIIO3HABAHWE WM HU3YYEHHUE
CBOWCTB KHUCJIOPOJia, HAOJIIOJICHHE B3aUMOJIEHCTBHS BEIIECTB C KHCIOPOJOM H
YCIIOBUSI BO3HUKHOBEHMS U MPEKpAIleHUs TOpeHus (1moxapa), 03HaKOMJIEHHE C
o0pa3llaMl OKCHUJOB M OINMCAaHUE HUX CBOWCTB, IIOJyuyeHHE, COOMpaHME,
pacno3HaBaHUE M M3Yy4YE€HHE CBOWMCTB BOAOpojJa (TOpeHHUE), B3aUMOJECHCTBUE
Bosoposa ¢ okcuaoM Meau(ll) (Bo3aMOXKHO MCHOJIB30BAHUE BHIEOMATEPHAIIOB),
HaOrosieHne OoO0pasloB BELIECTB KOJIMYECTBOM | MOJb, HCCIEI0BAHUE
0COOEHHOCTEH  pacTBOPEHHUs] BELIECTB C Pa3IU4YHOM  PacTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOW MAacCOBOM JOJIE pPacTBOPEHHOIO
BEIIECTBA, B3aMMOJAEUCTBUE BOJBbl C MeTaIaMM (HaTpUeM U KaJbLMEM)
(BO3MOYHO HCITI0JIb30BAHKUE BUJIEOMATEPHUAIIOB), OTIPEEIIEHNE PACTBOPOB KUCIIOT
U mieJoye ¢ NOMOLIBI0  MHJMKAaTOpOB,  HMCCIEAOBaHHE  00pa3loB
HEOPraHMYECKUX BEIIECTB pAa3jIMYHbIX KJIACCOB, HAONIOACHUE W3MEHEHUS
OKpPAacKM HWHIMKAaTOPOB B pacTBOpax KHUCIOT M  LIEJNOYEH, HU3Yy4YCHHE
B3aumozeiicteus okcuaa meau(ll) ¢ pactBopoM cepHOW KHUCIIOTBI, KHCIOT C
MeTaJlJIaMH, peaklUid HEUTPAIN3allu, II0JyYeHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOTO MeTajula JpPYrMM M3 pacTBOpa COJIH, pEIIEHHUe
JKCIEPUMEHTAJIbHBIX 3aJad N0 TeMe «BakHelInne Kiacchl HEOPraHMYECKUX
COETUHEHUIN)

[Tepuoanuecknii 3akoH u Ilepnoanueckas cucTeMa XMMHUYECKHUX DJIEMEHTOB

I .. MenneneeBa. Ctpoenne aToMoB. XUMUYeCKas CBsi3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIE PEAKIIUN

[TepBble NONBITKY KIIACCU(PUKALUU XUMUYECKUX 31eMEeHTOB. [loHaTHE 0 rpynnax
CXOJIHBIX 3JIEMEHTOB (ILEJIOYHBbIE U INEIOYHO3EMENIbHbIE METaJlIbl, TajloreHsl,
MHEPTHBIE Ta3bl). DJEMEHTHl, KOTOpble 00pa3yroT aM(OTepHbIE OKCHIbI H
TUAPOKCUIBI

Ilepnonnueckuii 3akoH. lleproanueckas cucrema XuMU4YeCKHX aeMeHToB J[. M.
MenneneeBa. Koporkonepuonnas u jyimHHonepuoHas ¢popmsl [lepuoandeckoit
cucteMbl xumudeckux anemeHToB J[.MI. MenneneeBa. Ilepnoasl u rpynmsl.
@U3NYECKUN CMBICT TOPSAKOBOIO HOMEpa, HOMEpPOB INEpHOAA W TPYIIIBI

JJICMCHTAa
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9 KJIACC

Kon

1.1

1.2

Ctpoenune atomoB. CoctraB atroMHbIX sifep. M3orombl. Dnektponbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XHMHUYECKHX DJIEMEHTOB
Ilepuonnueckoit cucremnl J[.M. MenpgeneeBa. XapakTepuCTHKa XUMHUYECKOTO
AJIEMEHTA MO ero noyoxenuto B [lepuoanueckoit cucreme .M. Menneneena
3aKOHOMEPHOCTM M3MEHEHHsI paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO Tpynmam U MepHoJaM.
3nauenue [lepmonnueckoro 3akoHa u Ilepmonnueckoll CUCTEMBI XMMHUYECKHX
AJIEMEHTOB Il pa3BuUTUA Hayku U npaktuku. .M. MenneneeB — yd€Hblii U
rPpaKJIaHUH

Xumuueckass cBsi3b. KoBajeHTHass (moyisipHass ¥ HEMOJIIPHAs)  CBSI3b.
DIIEKTPOOTPULIATENILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

Crenenpb oxucieHus. OKUCIUTEILHOBOCCTAHOBUTEIbHBIE peakuuu. I[Iporeccs
OKHUCJICHUSI U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIHN

XVUMUYECKUN JKCHEPUMEHT: U3ydyeHue oOpas3loB BEIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOJEHUCTBHE THUJPOKCHJA LHUHKA C PAacTBOPAMHM KHCIOT U
11eJI0ueH, MPOBEACHUE OINbITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHl OKHUCIUTEIbHO-

BOCCTaAaHOBUTCIBbHBIX peaKHI/Iﬁ (ropeHHe, pC€aKIuu pa31oKCHUA, COCI[I/IHGHI/IH)

IIpoBepsieMbli 3J1EMEHT COACPKAHMUS
BemecTBo 1 xumnueckas peakuus. [loBropenue

Ilepnonnueckuit 3akoH. [lepnoanueckas cucreMa XxuMuyeckux anemeHTos J[.1.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
XUMUYECKUX OJJIEMEHTOB IEPBBIX TPEX MEPUOMNOB, KaIHs, KalblUsi W HUX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM OJJeMEHTOB B Ilepmoanueckoin
CHUCTEME U CTPOCHUEM UX aTOMOB

CrpoeHue BeliecTBa: BHJbl XHMHUYECKOW CBSI3U. THIBI KPHUCTAUIMYECKUX
pPEmETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAIINYECKON PEIIETKH U
BUJa XUMHUYecKOH cBs3u. Knaccupukanus 1 HOMEHKIAaTypa HEOpraHWYEeCKHX
BellecTB (MEeXIyHapoAHas U TpUBHAIbHas). XMMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSAIIMXCA K  Pa3aW4HbIM  KJIacCaM  HEOPraHUYECKUX  COCIUHEHMHH,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BEIICCTB
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Knaccugukaius XuMHUUECKUX peakUMid IO Pa3IMYHbIM IIpU3HAKaM (II0 YUCITy U
COCTaBy YYaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(QeKTy, I
U3MEHEHUIO CTENICHEH OKUCIIEHUS! XMMHUYECKHX JIEMEHTOB, 10 0OpaTUMOCTH, 110
y4acTHIO KaTajau3aTopa). OK30- U DHAOTEPMUYECKHE  pEaKIUH,
TEPMOXMMHUYECKHE ypaBHEHHUs. [IoHATHE O CKOPOCTH XUMHUYECKOM peaknuu
[Tonsitue 00 OOpaTHUMBIX U HEOOPATUMBIX XUMHUECKUX peakiusx. lloHsTHe o
TOMOT€HHBIX M I€TEPOTeHHBIX peakuusax. [IoHATHE 0 XMMHUYECKOM paBHOBECHUH.
@axkTophl, BIUAIOIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U IO0J0XKEHHUE
XHMMHYECKOIO PABHOBECHUS

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxuuu, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHOM  peakuuu.  CocTaBleHHE  ypaBHEHHMU
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUA € HCIOJIB30BAaHUEM METOAA
3JIEKTPOHHOTO OajaHca

Teopust AMEKTPOIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHl U HEDIEKTPOIUTHI.
Karnonsl, annoHbl. MexaHn3M JUCCOLMALMU BEILIECTB C Pa3IM4YHBIMU BUAAMHU
xumuuecko cBsi3u. Crenenp nuccounanuu. CUIbHBIE U Clla0ble 3JIEKTPOIUTHI.
Peakiun moHHoro oOMeHa. YcCJOBUS NMPOTEKAaHUS peaklMii MOHHOIO OOMEHa,
IIOJIHBIE M COKpalll€HHblE HOHHBIE ypaBHEHUs peakuuil. CBONCTBa KHCIIOT,
OCHOBaHMH U coJed B CBeT€ MpPEJCTaBIEHUH 00 3IEKTPOIUTUYECKON
nuccounanuu. KauectBeHHbIe peakii Ha MOHBL. [loHsATHE O THApPOIM3E coeit
XVWMUYECKUN DKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISAMH KPHUCTAJUIMUECKUX
pemETOK HEOpPraHWYeCKUX BEUIECTB — METaNIOB M HeMeTasioB (Tpadura u
ajiMaza), CIOXKHBIX BEIECTB (XJOpHJa HATpHs); HCCIEIOBAHHE 3aBUCUMOCTH
CKOPOCTHM XHUMHUYECKOW peakIuud OT BO3JCHCTBHUS pa3Iu4HbIX (DaKTOPOB;
UCCJIEOBAHME  DJIEKTPONPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  IIpoLEcca
JUCCOLMALMU  KHUCJIOT, Ienoued U cosied  (BO3MOXKHO — HCIOJIb30BaHUE
BUJEOMATEPHUAJIOB); MPOBEIEHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUs peakluuii HOHHOro oOMeHa (0Opa3oBaHUE OCaJKa, BbIAENIEHUE Ta3a,
o0pa3oBaHUE BOJBI); OINBITOB, HUTIOCTPUPYIOLUIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peaklUuid (TOpeHHe, peakiuu pas3yIoKeHUs, COCTUHEHUS);
pacrno3HaBaHHEe HEOPraHMYECKUX BELIECTB C MOMOIIBI0 KaU€CTBEHHBIX PEaKIUil
Ha MOHBI; pelIeHNEe FKCIIEPUMEHTAIbHBIX 3a7a4

Hemeranne!l u ux coequHeHUs
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OOmast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTpPOEHHMsS  aTOMOB,
XapakTepHbIe cTeneHn oKucieHus. CTpoeHne U (pU3MUECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XMMHUYECKME CBOWCTBA Ha IpUMeEpe XJopa
(B3auMoJielicTBUE C MeETaJlylaMHM, HEMETallaMH, IIejoyaMu). XJIOPOBOJIOPOA.
ConsiHasg KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJyYeHHE, TpUMeHeHue. [lelicTBue
XJOpa W XJIOPOBOAOPOZA HAa OpPraHM3M 4YesjoBeKa. BaxHelmume XJIOopuabl U UX
HaXO0XKJEHUE B IIPUPOJIE

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeleHH okucieHusa. CTpoeHne U (U3NUecKue CBOWCTBA
IPOCTBIX BEIIECTB — KHCIOpOJa W Cepbl. AJUIOTPOIHBIE MOAM(PHUKALNAN
KHCIIOpo/a M cepbl. XUMHUYECKHe CBOHCTBa cepbl. CepoBOIOpOJ, CTPOEHHE,
¢u3nveckne M XUMHUECKHME CBOMCTBA. OKCHABI Cephl KaK IPEICTaBUTEIH
KHUCJIOTHBIX OKCHIOB. CepHasl KHCIOTa, (PU3MUECKUE U XUMHUYECKHE CBOWCTBA
(oOmue Kak IpeacTaBUTENs Kiacca KUCIOT M cneruduueckue). XUMHYECKUe
peaklMy, JeXallue B OCHOBE IMPOMBIIUIEHHOTO CIOCO0a IMOJy4eHUs] CepHOU
kucinoTel. [Ipumenenue. Coim CepHOM KHCIIOTHI, KadeCTBEHHAs peakius Ha
cyiabdar-uoH. HaxoxaeHue cepbl U e€ coeauHEHUIl B mpupoje. XUMHUYECKOe
3arps3HEHUE OKPYKAIOMIEH Cpelbl COSIWHEHHSAMHU Cepbl (KHUCIOTHBIC OXKIH,
3arps3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0 NMPe10TBPAILEHUS

OO6mass xapakTepuctuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIIEHUS. A30T, pacpoCTpaHEHHE B MPUPO/IE,
¢u3nveckne U XUMUYeckue cBoicTBa. KpyroBopor a3ora B mpupojae. AMMHAK,
ero (usnueckue W XMMHUYECKHE CBOMCTBA, MOJydeHHe u mpumeHeHue. Comu
aMMOHWUS, UX (U3NIECKHE U XUMUYECKHE CBOWCTBA, MpUMeHeHue. KauecTBeHHas
peaknus Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ MoiydeHue, pusnueckue u
XUMHYECKHE CBOWCTBa (00lIMEe KaK MpeJICTaBUTENs Kjacca KHUCIOT U
cneunduyeckue). Mcnonb3oBaHMEe HUTPATOB W COJEH aMMOHHUS B KadyecTBE
MUHEPATBHBIX ynoOpeHuil. XUMHUECKOe 3arps3HEHHE OKpY>Kaloleh Cpesbl
COCMHEHUSIMU a30Ta (KUCJIOTHBIE JOXKIH, 3arps3HEHHE BO3JyXa, IOYBBI M

BOZI0OEMOB)
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2.5

2.6

2.7

®docdop, amtorpornHble Moaudukanuu ¢docdopa, GU3NIECKHEC U XUMUUYCCKHE
croiictBa. Oxcun Qochopa(V) u  dochopHas kuciora, ¢(U3HUECKUE W
XUMHYECKHE CBOICTBa, mnonydenue. lcmomb3oBanue ¢ocdaroB B KayecTse
MHUHEpAJIbHBIX YI00peHH

O6mas xapaktepuctuka 3ieMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTEepPHBIE CTENEHW OKUCICHUS.  YTJIepol,  auIOTPOITHBIC
Moau(UKaAIMK, PAaCHpPOCTPaHEHHWE B MpPHPOJAE, (PUINYECKHE U XUMHUYECKHE
cBoiicTBa. Ancopobuus. KpyroBopot yraepona B pupoje. OKCHIIBI yTiaepoa, uxX
dbusznyeckue W XMMHYECKHE CBOMCTBa, [EHCTBHE HA JKHUBbIE OpPraHU3MBI,
MOJTyYCeHUE W MPUMEHEHHE. DKOJIIOTHUYECKUE MPOOIIEMBI, CBSI3aHHBIC C OKCHIIOM
yraepoaa(lV); rumote3a rno0aibHOrO TMOTEIUICHUS KIMMAaTa; MapHUKOBBIN
a¢dekt. YroapHas KACIOTa U €€ COJU, X PU3NICCKUE U XMMHYECKHE CBOWCTBA,
noiydyeHue u npuMmeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnons3oBanne kKapOOHATOB B OBITY, MEIHUIIMHE, MIPOMBIIINIEHHOCTH U CEIIHCKOM
X0351CTBE

[TepBoHavYabHBIC TIOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COCIUHEHUSIX
yraepoaa (MeTaH, 93TaH, OSTWIEH, AaleTUJIeH, ATaHOJ], TIUIEPUH, YKCyCHas
kucinota). X cocraB m xumudeckoe crpoenue. [loHstTe o OmoIOrHYEcKH
Ba)XHBIX BEIIECTBAX: KUPAX, OTKaxX, YIJIEBOJAaX — U UX POJIH B )KM3HU YETIOBEKa.
MartepuaabHOE SMHCTBO OPTAHWMYECKUX H HEOPTAHHMUECKUX COCAMHCHUN
Kpemuuii, ero ¢pusnueckrue u XuMu4eckie CBOMCTBA, MOTYYSHHE U PUMEHEHUE.
Coenunenuss kpemHHss B npuponae. OOmmMe TmpeAcTaBiIeHUs 00 OKCHJe
kpemuusA(IV) u xkpemuueBoit kucnore. CUIMKATBI, UX HCIIOJNb30BAaHUE B OBITY,
MEJMIIMHE, MPOMBIIIICHHOCTH. BaXHEWINE CTPOWTENbHBIE MaTepPHAIIb:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. [Ipobmembr GezomacHOTro

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOﬁ KHU3HU
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XUMHUECKUH HKCHEPUMEHT: M3Y4YeHHE OOpa3loB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJIIHOM KHCIIOTBI; IIPOBEICHHME KAYECTBEHHBIX PEAaKLUN HAa XJIOPHUI-
UMOHbl W HaOMIOJEHHE NPU3HAKOB MX IPOTEKAHUS; OIBITHI, OTpaXKarolue
¢u3nveckue U XMMUYECKHE CBOICTBA rajIor€HOB M MX COCAMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BMJICOMATEPUANIOB); O3HAKOMJIEHHE C oOpaslamMH XJIOPHUI0B
(raJoreHuI0B); O3HAKOMJICHHE C oOOpasmaMu cepbl U €€ COeNUHCHUSIMU
(BO3MOKHO ~ MCIIOJIb30BaHME  BHMJIEOMATEpUAIOB); HAOMIOJEHHE Ipoliecca
o0yrnuBaHus caxapa I0J JACHCTBUEM KOHLEHTPUPOBAHHOW CEPHON KHCIOTBI;
U3y4YeHHEe XUMHUYECKUX CBOMCTB Pa30aBICHHOM CEpHON KHCIOTHI, NPOBEACHUE
Ka4eCTBEHHOW peakiuu Ha cynb(ar-uoH u HaONIOJeHHE TNpu3HaKa eé
IOPOTEKaHUS; O3HAKOMJIEHHE ¢ (PM3UYECKUMH CBOMCTBaMHU a30Ta, ¢ochopa u ux
COeIMHEHUN (BO3MOXXHO HCIOJb30BaHUE BUIEOMATEPHUATIOB), OOpa3Lamu
a30THBIX U (ocPOpHBIX yAOOpEHMI; MolydyeHue, coOupaHue, paclo3HaBaHue U
W3y4EHUE CBOMCTB aMMHAaKa; IIPOBEICHHE KAYECTBEHHBIX pEAKUUN Ha HOH
aMmMOoHUs ¥ ¢docdar-MOH W HU3yyeHHE [PU3HAKOB MX IPOTEKAHUs,
B3aMMOJICIICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBHI C MEbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHUAEOMATEPUANIOB); M3yYeHHE MOJEIEeH KpUCTAJUIMYECKUX
peméTok anmasa, rpadura, QynuepeHa; 03HAKOMJICHHE € MPOIECCOM aACOPOIHU
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U yCTPOMCTBOM IPOTHBOIrasa;
noJlyuyeHue, cooupaHue, paclio3HaBaHUE U U3yUEHUE CBOMCTB YIJIEKUCIIOrO Tasa;
NPOBE/IEHUE KaUeCTBEHHBIX pEaKIMii Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yUYEHHE
IIPU3HAKOB MX MPOTEKAaHUs; O3HAKOMIICHME C IPONYKIMEN CHIMKaTHOU
IIPOMBIIIJIEHHOCTH; PELICHNE dKCIIEPUMEHTANIBHBIX 3aa4 1o TeMe «Baknelmume
HEMETAaJUIbl U UX COCUHEHUS»

Mertanisl ¥ UX COETUHEHNS

OO01mas xapakTepuCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAHUU HX
nonoxenuss B llepuoguyeckon cucremMe Xumuyeckux diaeMeHToB .M.
MenneneeBa u cTpoeHHsl aTOMOB. CTpoeHUE METaioB. MeTauindeckas CBsi3b U
METAJIMYECKasl ~ KPUCTAUIMYECKAss  PEIIETKA.  DJIEKTPOXUMHUYECKHH  psf

HaIpsKEHUN METaJNIOB
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3.5
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®dusnyeckue U XUMHYECKUE CBOMCTBAa MeTauioB. OOIIMEe CIOCOOBI MOTyYEHUS
MeTaymioB. [loHATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT
koppo3uu. CIutaBsl (CTallb, YyT'YH, JFOPATIOMUHUN, OpPOH3a) U UX MPUMEHCHHE B
OBITY U TPOMBIIINIEHHOCTHU

[llenounbie MeTauibl: MmojiokeHue B Ilepuoguyeckoil cucTeME XHUMHUYECKHX
anementoB /.M. MeHneneeBa; CTpo€HHE MX aTOMOB; HAXOXIEHUE B IMPUPOJE.
dusndeckue U XMMHUYECKUE CBOMCTBA (Ha MpuMepe HaTpus U Kaus). OKCUabl 1
TUAPOKCUABI HATpusi M Kanus. lIpuMeHeHue IIEeNOYHbIX METANIOB U UX
COCIMHEHUN

[[lenoyno3eMenbHbIE  META/UIbl MarHuii W KaJbIMA:  TIOJIOXKEHHE B
ITepuoanueckoil cucreme xumudeckux snemeHToB JI.1. MeHneneeBa; cTtpoeHue
WX aTOMOB; HaxoxjAceHHEe B mpupoje. Pu3nvyecKkne M XUMHUUYECKHUE CBOMCTBA
MarHuss W Kanplus. BakHelimne coeauHEHUs KalblIus (OKCHI, THIPOKCHI,
coin). XKEcTkocTh BOJIbI U CLIOCOOBI €€ yCTpaHEHUs

AntoMunuii: nonoxkenue B Ilepuoguyueckoil cucTeMe XMMHYECKUX 3JIEMEHTOB
J.1. Menneneesa; CTpoeHue aroMa; HaxoxkiaeHue B npupoje. dusndeckue u
XUMUYECKHE CBOMCTBAa amOMUHHUA. AMQOTEpHBIE CBOWCTBAa OKCHIA H
TUAPOKCH/IA aTFOMUHUS

Kene3o: nonoxenune B Ilepuoauyeckoit cucreme XxumMudeckux snemeHTos JI.1.
MengeneeBa; CTpOEHHME aToMa; HaxoXkaeHue B mnpupone. Ddusznueckue u
XUMHUYECKHe CBoOMcTBa xene3a. Okcuiwl, ruapokcunsl U comu xenesza(ll) u

skene3a(lll), ux coctas, cBOCTBA U TTOJTyUEHUE



3.7

4.1

4.2

4.3

XUMHUYECKUH HKCIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3ljaMM METaJIJIOB U CIUIABOB,
UX (HU3MUECKUMH CBOWCTBAMHU; M3Y4YCHHE pE3YyJIbTaTOB KOPPO3UU METAJIIOB
(BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEPHAIIOB), 0COOEHHOCTEH B3aMMOAEHCTBHS
OKCHJA KajublUsl U HaTpus C BOAOM  (BO3MOXHO  MCIOJb30BaHUE
BUJIEOMATEPHAJIOB); UCCIIEJOBAHUE CBOMCTB JKECTKOW BOJBI; Mpoliecca ITOpEeHUs
JKeJe3a B KUCI0po/ie (BO3MOXKHO HCII0JIb30BAHNE BUJIEOMATEPUAIIOB); IIPU3HAKOB
IPOTEKaHHUs KaueCTBEHHBIX PEaKLUMi Ha MOHBI (MarHus, KajbliMs, alIOMHUHUSA,
nuHka, xene3a(ll) u xenesa(Ill), menu(Il); HabmoaeHNE U ONMMCAHUE TTPOIIECCOB
OKpalllMBaHUs IUIAMEHW MOHAMM HaTpus, Kalusgd U Kajublus (BO3MOXHO
UCTIOJIB30BaHUE BHJICOMATEPUAIIOB); HCCIEAOBaHUE aM(OTEpHBIX CBOHCTB
TUAPOKCUAA AIIOMUHMS M TMIPOKCHJA LIMHKA; PELICHHE DKCIEPUMEHTAIbHBIX
3a/1a4 110 Teme «BakHeire MeTaibl U UX COCIUHEHUS

XUMHs U OKpyXKarolas cpena

Hosbele matepuansl u TexHoJgoruu. Bemectsa M marTepuassl B IOBCEIHEBHOU
JKU3HU 4YesloBeKa. XMMMs U 30pOBbe. bezomacHoe MCIOIb30BaHUE BEILECTB U
XUMHYECKHX peakiuii B ObiTy. IlepBas momoms mpu XUMHYECKHX OXKOTrax MU
OTpaBJICHUSX

OCHOBBI 3KOJIOTUYECKON IPaMOTHOCTH. XUMHUECKOE 3arpsiI3HEHUE OKPYKarollei
cpeast ITJAK. Ponap Xxumum B pemieHMH 3Kosnorndeckux mnpobiem. [IpupoaHbie
UCTOYHUKU YTJIEBOJIOPOAOB (Yrojb, MPUPOJHBIA ra3, HEPTh), MPOIYKTHl HX
nepepadoTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

XVUMUYECKUHN 3KCIEPUMEHT: M3yuyeHue 00pa3loB MaTepuanoB (CTEKJO, CIIABbI

MCTAaJIJIOB, ITOJIMMCECPHBIC MaTepI/IaJIBI)

IHNPOBEPAEMBIE HA OI'D ITIO XUMHWHU TPEBOBAHHUA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBHOM
HNPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHMSA K NIPEAMETHBIM pe3yJbTaTaM 0a30B0ro
NPOBEPsIEMOro YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOM MPOrPaMMbl
TpeOoBaHusl OCHOBHOT0 0011ero oopasosanus Ha ocHoBe PI'OC

1

IIpencrasnenue:



1.1

1.2

1.3

O TIO3HABaEMOCTH SIBIICHHW TIPUPOJBI, TOHUMAaHHUE OOBEKTUBHOU
3HAYUMOCTH OCHOB XMMHYECKOW HAayKd KaK OOJACTH COBPEMEHHOTO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJbTYphl W MPaKTHYECKOU
JESITeIbHOCTH YEJIOBEKAa B YCJIOBUSAX COBPEMEHHOTO OOINECTBa;
MMOHUMaHKE MECTa XUMHUU CPEJIU APYTHX €CTECTBCHHBIX HAYK

O HAayYHBIX MCTOJaX ITO3HAHUS, B TOM YHCJIC SKCIICPUMCHTAJIIBHBIX U
TEOPETUYECKUX METOJIaX HCCIEJOBAaHHUS BEHIECTB W HM3yUYCHHS
XUMHYECKHUX PEaKIUil; yMEHHUE UCIIOJIb30BATh MOACIH IS OOBSICHCHUS
CTPOCHUS aTOMOB U MOJICKYI

0 chepax mpoPecCHOHAIBHON AESITEIIBHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMCHHBIMU TEXHOJOTHUSMH, OCHOBAaHHBIMH HAa JOCTH)KCHUSIX
XUMUYECKOM HAyKH, YTO TMO3BOJIUT OOYYaloImUMCS paccMaTpuBaTh
XMMHIO Kak cdepy cBoel Oyayniel mpoecCHOHaNbHOM NesITeIbHOCTH
U ClIeNIaTh OCO3HAHHBIM BRIOOP XUMHH KaK MPO(UIBHOTO MpeIMeTa pu
Mepexoie Ha YPOBEHb CPEIIHETO 00IIEro 00pa3oBaHUs

Bianenne cuctemMoll XUMHYECKMX 3HAHMM W YMEHHE IIPUMEHSATH

CUCTCMY XUMHNYCCKUX 3HaHPII>i, KOTOpasa BKIKOYaCT:



2.1

2.2
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BaXHEHIIIE XHMHYCCKHE IIOHATHA: XHMHYSCKHH DJJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAA U
HEOJTHOPO/IHAsI CMECh, OTHOCHUTEIIbHBIE AaTOMHAasi W MOJEKYJSIpHAas
MACChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCJIOTAa, OCHOBaHHUE, COJb (CPEemHss), XHUMHYECKas
peaKkuus, peaKUHH COCIUHEHUS, PEaKUUU PaA3JIOKEHHS, pPEaKLUU
3aMEIICHMS, PEaKIuu OOMeHa, TEeIuIoBOH A((eKT peaknuu, dK30- U
SHJIOTEPMUYECKUE pPEAKIMU, PACTBOP, MAcCCOBas AOJII XUMHYECKOIO
3JIEMEHTa B COCJIMHEHUM, MAacCOBas JI0JIsl U MIPOILEHTHAs! KOHIIEHTPALUs
BEILIECTBA B PaCTBOPE, AP0 aTOMa, JJIEKTPOHHBIN CI0M aTOMa, aTOMHAs
opOuTanb, paauyc aroma, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKas CBA3b, AJIEKTPOOTPULATEIBHOCTD, MOJIAPHAS U HEMOJSpHAs
KOBaJeHTHas1 CBs3b, MWOHHAs CBI3b, MeETauIMUecKas  CBS3b,
KpUCTAJUTMYECKass pemeéTka (aroMHas, WOHHAs, MeTaUInyecKas,
MOJIEKYJISIpHAs), MOH, KaTUOH, AHUOH, JJICKTPOIUT U HEIIEKTPOJIHT,
JJIEKTPOJIUTAYECKAsT  JUCCOLMAIUS, pEakuuu HWOHHOro OOMEHa,
OKHCJIMTEIHLHO-BOCCTAHOBUTEIILHBIE peakiuu, OKHCIIUTEND Hu
BOCCTAaHOBUTEJIb, OKHCIEHME MW  BOCCTAHOBJICHHE, DJIEKTPOJIU3,
XMMHYECKOe paBHOBecHE, OOpaTUMble M HEOOpaTHMBbIE pEeaKIIHH,
CKOpPOCTb XMMHWYECKOM peakuuu, Karanmszatop, I[IJIK, kopposus
METAJIOB, CIIJIaBbI

OCHOBOITOJIATAIOIIAE 3aKOHbl XHMHUHU: 3aKOH COXPAaHEHHUS MAaCChl,
nepuoanueckui 3akol /.M. MenneneeBa, 3aKkOH IOCTOSIHCTBA COCTaBa,
3aKOH ABOraapo

TEOPUHU XUMHH; ATOMHO-MOJIEKYJISIpHAs Teopus, Teopust
3JIEKTPOJIUTUYECKON JUCCOALINHI

Bnanenune ocHoBaMHM XHMHYECKOM T'paMOTHOCTH, BKJIIOYAIOIICH:
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3.2
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7.1
7.2

YMEHHUE MPaBUJIbHO HCII0Jb30BaTh N3yUYEHHBIE BELIECTBA U MaTEepHAIIbI
(B TOM uunci€ MHHEpaJbHbIE YAOOpEHHUs, METAUIbl U CIUIaBbl,
IPOAYKTHl IepepabOTKU MNPHUPOJHBIX MCTOYHHKOB YIJIEBOJOPOJOB
(yrns,, mpuponHoro rasza, HeTH) B OBITY, CEITBCKOM XO3SIHCTBE, Ha
IIPOU3BOJICTBE U NTOHUMaHKUE 3HAUYEHUs )KUPOB, OCIIKOB, YIJIEBOIOB IS
OpraHM3Ma 4YeJIOBEKa; yYMEHHME IPOrHO3MPOBATh BIIMSHUE BEIIECTB U
XMMHUYECKHX IPOLECCOB HAa OPraHU3M YEJIOBEKa M OKPY>KAIOLIYIO
MIPUPOAHYIO CpELLy

YMEHUE HHTErpUpPOBATH XUMHUYECKHE 3HAHUSA CO 3HAHUAMHU JPYTUX
y4€OHBIX NPEIMETOB

HaJIMYME ONbITa pabOThI C PA3IMUYHBIMU UCTOYHUKAMHU MH(POPMALIUU 1O
XUMHUM (HayyHas M HAay4yHO-IOIYJISIpHAs JIMTEparypa, CJOBapH,
CIPaBOYHHUKH, HHTEPHET-PECYPCHI)

yMeHHE OOBEKTHBHO OIICHMBAaTh HH(GOPMAIMIO O BEMIECTBAX, HX
IIPEBpAILEHHUSIX U IPAKTUYECKOM MPUMEHEHUU U YMEHHE UCIOJIb30BaTh
e€ JUIs perieHus yueOHO-1103HaBaTeIbHbIX 3a/1a4

Brnanenue ocHOBaMM MOHATUHHOTO anmapara ¥ CHMBOJIMYECKOTO SI3bIKA
XAMHAW JUIS  COCTaBJeHHS (OpPMyJI HEOPraHMYECKHUX BEIIECTB,
YpPaBHEHHII  XMMHUYECKHUX  pPEaKklIMi; OCHOBaMHM  XUMHYECKOU
HomeHknarypsl (IUPAC u TpuBHaibHOIN)

YMmeHune OOBACHATH CBA3b IMOJIOKEHHs 3jeMeHTa B Ilepuoauueckoit
CUCTEME€ C YHCIOBBIMU XapaKTEpPUCTUKAMHU CTPOCHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsija sjapa, oOIee dYHcio
AJIEKTPOHOB), PACIpPENEICHUEM 3JEKTPOHOB IO HSHEPreTHUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX MEPUOOB, KAIUA U KaJIbIIHS
[IpencraBinenue 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX
JIEMEHTOB (paMyC aToMma, 3JeKTPOOTPULATENIBHOCTh), MPOCTHIX H
CIIO)KHBIX BEIIECTB OT TIOJOKEHUsi syneMeHToB B Ilepuoamueckoit
cucTeMe (B MaJbIX MEPHOax U TJaBHBIX MOATPYIMIAX) U 3JIEKTPOHHOTO
CTpOEHHS aToMa

YMmeHue kinaccupuIpoBaTh:

XUMHYECKHE JIEMEHTHI

HCOPraHNYCCKUC BCUICCTBA
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8.1

8.2

8.3
8.4

9.1

9.2

9.3

10

10.1
10.2

10.3

10.4
11

11.2

XUMHYECKHE PeaKuu

YMeHue onpeneinsrh:

BAJICHTHOCTh W CTENEHb OKHUCIIEHUS XUMHYECKHX JJIEMEHTOB, 3apsij
MOHA

BUJT XMMHYECKON CBSI3M W THUIN KPUCTAUNIMYECKOW CTPYKTYpbl B
COCMHEHUSIX

XapakTep cpeibl B BOJHBIX PacTBOpax BEIIECTB (KUCIOT, OCHOBAHUH)
OKHCIIUTEb U BOCCTAHOBUTEIb

YMeHue xapakTepu3oBath GU3NUECKHE U XUMUYECKUE CBOMCTBRA:
MPOCTBIX BEMIECTB (KHCIOPOZ, O30H, BOJIOpOJ, rpaduT, anmas,
KpeMHu#, a3or, Qocdop, cepa, XJIOp, HATPHM, Kaluld, MarHHIA,
KaJIbIIUH, aJTFIOMAHHM, JKEJIe30)

CJIOKHBIX BEILIECTB, B TOM YHUCJIC UX BOJHBIX PACTBOPOB (BO/a, aMMHUAK,
XJIOPOBOJIOPO/I, CEPOBOAOPOA, OKCUIBI M TUJIPOKCUABI MeTauioB [-ITA
rpynn, amomunusg, menu (II), nmnka, xeneza (II u III), oxcuasl
yriepona (II u IV), xpemuus (IV), azora u docdopa (Il u V), ceps
(IV u VI), cepHucras, cepHas, a3oTHcTas, a3oTHas, QochopHas,
yroJjibHasi, KpEMHHEBasi KUCIIOTA ¥ UX COJIN)

NPOrHO3UPOBaTh M XapaKTepu3oBaTb  CBOICTBa  BEIIECTB B
3aBHCUMOCTH OT HMX COCTaBa M CTPOEHUS, MPUMEHEHHE BEIIECTB B
3aBHCUMOCTH OT MX CBOMCTB, BO3MOYKHOCTh MPOTEKaHHUsS XUMHUYECKUX
MIPEBpAIEHUH B PA3IUNIHBIX YCIOBUSIX

YMeHue COCTaBIATh MOJIEKYJIAPHBIE U MOHHBIE YPaBHEHUS peakluil, B
TOM YUCIIE:

peakiuii HoHHOro oOMeHa

OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIA

WUTIOCTPUPYIOIIMX ~ XUMHMYECKHE CBOMCTBA H3YyYEHHBIX KJIACCOB
(TpyIin) HEOPraHUYECKUX BEIIECTB

MOJITBEPKTAIOLINX TEeHETUYECKYIO B3aUMOCBSI3b MEX1y HUMU

YMeHnue BeIYUCIATh (IPOBOAUTH PACcU&Thl):

OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOI0 AJIEMEHTA B COEIUHEHUH

MacCCOBYIO JOJIIO BCIICCTBA B paCTBOPC,



11.3

11.4

12

12.1

12.2

12.3

13

13.1

13.2

13.3

13.4

13.5

KOJINYECTBO BELIECTBA U €I0 Maccy, 00beM ra3os

0 YpPaBHCHUAM XHUMHYCCKUX peaKHI/Iﬁ N HaXOJUTh KOJIMYCCTBO
BEIIECTBA, 00BEM U MacCy peareHTOB WM IPOAYKTOB PEAKIIUU
Bnagenue (3HaHuE OCHOB):

OCHOBHBIMM METO/IaMU Hay4YHOI'O [T03HaHUA (HAOII0AEHUE, U3MEPEHHE,
OKCIICPUMCHT, MOI[CJII/IpOBaHI/Ie) IIpU N3y4YCHHUHU BCIICCTB U XUMUUCCKHUX
SBJICHUH; yMeHUe cHOpMYIMPOBATH MPOOIEMY U MPEUIOKUTD IyTH €€
peuenust

Oe30macHOil paboThl C XUMHYECKMMH BEIIECTBAMM, XUMHUYECKOH
MOCY/I0H 1 T1ab0opaTOpHBIM 000PYI0BAHUEM

IpaBUIaMU OE30IIaCHOrO OOpAaIleHUs! C BELIECTBAMH, UCIOJIb3yEMbIMU
B HOBCGI[HGBHOﬁ JKU3HH, ITpaBUJIaMW MMOBCACHUA B LCIIAX C6€pe)KCHI/I$I
3I0pOBbsI U OKpY’Karolled MHpUPOJHON cCpeabl; IMOHUMaHuEe Bpeaa
(omacHOCTH) BO3JCHCTBUS Ha JKHUBBIE OPIraHU3MBI ONPEIEIIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIIEHHS M MPEIOTBPAILEHUS MX BPEIHOTO
BO3/ICUCTBUSA

Hannuue npakTUyecKMX HaBBIKOB IUIAHMPOBAHUS M OCYLIECTBICHHUS
CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB!

U3y4eHHUEe U OnHcaHue (GU3NUYECKUX CBOMCTB BEILECTB; 03HAKOMJICHHE C
(1)I/ISI/I‘~ICCKI/IMI/I n XUMHNYECKUMU SIBJICHUSAMU, OIIBITHI,
WJUTIOCTPUPYIOLIUE MPU3HAKY NTPOTEKAHNUS XUMUYECKHUX PEaKIINN
U3y4EHHUE C0CcO00B pa3feleHus cMecen

MIOJIy4E€HHE KUCIIOPOJA U U3YUYEHHE €T0 CBOMICTB; MOJIy4EHHE BOJOPOAA
Y U3YYEHHE €r0 CBOWCTB; MOJIyYEHHUE YTIIEKUCIIOro ra3a U U3y4eHHEe ero
CBOICTB; MOJy4YeHHE aMMHUAKa U U3y4YE€HUE €T0 CBOWCTB
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MAacCOBOM  JIOJIEH
PacTBOPEHHOTO BELIECTBA

MIpUMEHEHNE WHINKAaTOPOB (;1akmyca, METHJIOpaHkKa u
¢deHondranenHa) s ONpeAeNeHUs XapakTepa Cpeabl B pacTBOpax

KHUCJIOT ¥ IIeI0uen



13.6

13.7

13.8

14

14.1

14.2

HCCIEOBAaHUE U ONHMCAaHWE CBOWCTB HEOPTraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3yUECHUE B3aMMOJICUCTBHS KUCIIOT C METaNIaMH,
OKCHUJaMH  METAJJIOB,  PAaCTBOPUMBIMH H  HEPACTBOPHUMBIMHU
OCHOBAHUSIMU, COJISIMH; IIOJYyYE€HHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOTO MeTaula JpPyr'MM U3  pacTBopa  COJIH,
uccienoBanue aM(pOTEPHBIX CBONCTB THPOKCUIOB ATFOMUHUS U IIMHKA
pelieHue AKCIEPUMEHTAIBHBIX 3a1a4d 1Mo TeMaM: «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCIUHEHUIN»; « DNEKTPOTUTHUECKAs AUCCOLUALIM;
«Baxkneinne HeMeTallIbl M MX COeOUHEHMA», «BakHelnne MeTaibl
M UX COCAUHCHUS

XUMUYECKHE AKCIICPUMEHTBHI, WUTIOCTPUPYIOIIHE MIPU3HAKU
MPOTEKAHUS PEAKIUN HOHHOTO OOMEHA; KAa4eCTBEHHBIC PEAKIMU Ha
MPUCYTCTBYIOIIME B BOAHBIX PACTBOpPAX HOHBL: XJIOPHUI-, OpOMHI-,
nonua-, cynsdart-, pocdar-, kapOoHAT-, CHIIMKAT-aHUOHBI, TUAPOKCH/I-
HMOHBI, KATHOHBI AMMOHHMSI, MarHusl, Kajbllus, aJlOMHHHMS, Kene3a (2+)
u xenesa (3+), meau (2+), uuHKA

YMeHue:

MPEACTABIATh  pPE3yJbTaThl AKCIEpUMEHTa B (GOpME BBIBOJOB,
J0Ka3aTeNnbCTB, TpadUKOB M TaONUIl M BBISBIATH OSMIIMPHUYECKHE
3aKOHOMEPHOCTHU

yCTaHABIMBATh CBA3U MEXIY peajbHO HAOIIOAAeMbIMH XUMHUYECKUMU
SIBJICHUSIMH U TIPOIECCAaMU, MPOUCXOSAIIMMU B MaKpo- U MUKPOMHUPE,

O0OBICHATH MMPUYINHBI MHOFOO6paSI/I${ BCIICCTB

HEPEYEHDB 3JIEMEHTOB COJAEPKAHMUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon
1

1.1

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

HepBOHa'-IaJ'II)HI)Ie XUMHNYECKUEC ITOHATHUA

Yucteie BemecTBa 1 cMecu. CriocoObI pa3aeneHus: cMecei
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1.3

1.4

1.5

1.6

2.1

2.2
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ATOMBI M MOJIEKyJbl. XHMHYECKHME 3JIeMEHThl. CHMBOJBI XUMHUYECKUX
351eMeHTOB. [IpOoCThIe U CI10KHBIE BELIECTBA.

Xumuyeckas ¢popmyna. BanreHTHOCTh aTOMOB XMMHUYECKHUX 3JIeMEHTOB. CTerneHb
OKHUCIICHUS

3aKkoH IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHasg Macca.
OTtHocuTenbHasE MOJIEKYJIsIpHAas Macca. MaccoBast 107151 XMMHUYECKOTO JIEMEHTA B
COEIMHEHUU

KonmuectBo BemectBa. Monb. Monsipaas macca. MossipHblii 00BEM Ta30B.
B3anMocBs3b KOJIMYECTBa, MACCHI M YHCIIA CTPYKTYPHBIX €IMHHUIL BEILIECTBA
®u3nyecKkue M XUMHUYECKHE SBICHUA. XUMHUYECKas peakius U €€ IPU3HAKU.
3aKOH COXpaHEHUs1 MaCChl BEUIECTB. XMMUYECKUE YPABHEHUS

Ilepnonnueckuil 3akoH u lleproauyeckas cuctema XUMHYECKUX 3J1eMeHTOB J[.11.
MenpeneeBa. CTpoeHHE aTOMOB

Ilepnonnueckuil 3akoH. [lepuoanueckas cucremMa XMMHUYECKHX 3JIeMeHTOB J[.1.
MenpneneeBa. [lepuonbl u rpynnbl. OU3NYECKUN CMBICT MOPSIKOBOTO HOMEPA,
HOMEPOB IIEpUOa U IPYIIIBI JIEMEHTA

Crpoenue aromoB. CoctaB aroMHbIX saep. M3otombl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ O0OJIOYEK aTOMOB TEpBbIX 20 XMMHYECKHX DJIEMEHTOB
ITepuoanueckoit cucremsl /.. Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHYECKHX 3JEMEHTOB IEPBBIX TPEX
NEepUOAOB, Kalus, Kajblus (pagmyca aTOMOB, JIIEKTPOOTPHIATEIHHOCTH,
METAIIMYECKUX U HEMETANINYECKUX CBOWCTB) U MX COEIMHEHUN B COOTBETCTBUU
C TI0JIOXKEHHUEM DJIEMEHTOB B [Ieproan4eckoil CUCTEME U CTPOCHUEM UX aTOMOB
Crtpoenue BemecTBa

Xumuyeckass cBsizb. KoBaneHTHas (TMOJspHAas W HEMOJspHAas)  CBS3b.
ONEeKTPOOTPULIATENIBHOCT ~ XUMHUYECKUX  DJIEMEHTOB. HNonHasg  cBsA3b.
Mertannnueckas CBs3b

Tunel KpUCTAJUIMYECKUX PEIMIETOK (aTOMHasl, WOHHAasg, MeTaJulnyecKkas),
3aBHCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKOW PEETKUM UM BHUAA
XUMHYECKON CBSI3U

Baxneiiimue mnpencraBUTeNd HEOPraHMYECKUX BemiecTB. Hemeramnsl u  ux

COCOAMHECHUS. Meramisl 1 UX COCIUHECHUA
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Knaccudukanms M HOMEHKJIAaTypa HEOPraHWYECKHUX COEOUHEHHUI: OKCHIOB
(comeoOpa3syrolye: OCHOBHBIE, KUCIIOTHBIE, aM(pOTEpPHBIC) U HECOIEO0PA3YIOIINE;
OCHOBaHUI (ménoun u HEpPacTBOPHUMBIE OCHOBaHU); KHCIIOT
(kucnmopojcoaepKalme U OECKUCIOPOIHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE);
coJiel (CpeTHUX U KHUCJIBIX )

®Pu3nyecKue U XMMUYECKUE CBOKWCTBA IIPOCTHIX BEIECTB-HEMETAIIIOB: BOJIOPO/A,
XJIOpa, KUCIIOPO/1a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS

®u3nyeckue M XUMHUYECKHE CBOMCTBA IIPOCTBIX BEILECTB-METAJJIOB: JIMTUS,
HaTpUs, Kajausl, MarHus U KajabLus, aTFOMUHHUS, Kele3a. DIEKTPOXUMUYECKUI P
HaIpSKEHUN METaJIOB

®u3nueckue U XMMHYECKUE CBOMCTBA BOJOPOIHBIX COEAMHEHUN HEMETAaJIOB:
XJIOPOBOJIOPOJIA, CEPOBOJOPOAA, AMMHAKA

®dusnyeckue U XMMHUYECKHE CBOMCTBA OKCHIOB HemeramioB: cepel (IV, VI),
aszota(Il, IV, V), dochopa(Ill, V), yraepona(ll, IV), xpemuusa(1V). ITonyderne
OKCHJIOB HEMETAIJIOB

Xumunueckue cpoiictBa okcuaoB: metauioB [A—IIIA rpynm, nunka, meau(ll) u
xenesa(ll, II). TTomyyeHne okcua0B METALIOB

XVMUYECKUE CBOMCTBA OCHOBAHWW M aM(OTEPHBIX THIPOKCHIOB (Ha mpHUMeEpe
THJIPOKCUIOB  aJIIOMUHMS, Kene3a, UuHKa). IlodydyeHue ocHoBaHuil u
aM(pOTEpPHBIX THIPOKCHJIOB

OO0ume XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHOW, CEPOBOAOPOIHOM,
CEpPHHUCTOM, cepHOM, a30THOM, (ocdopHOil, KpemMHUEBOH, yronbHOU. OcobObie
XMMHYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.
ITomyuyenue kucaot

OO0ue xuMHuYeckre cBoicTBa cpennux coneil. [Tomyuenue coneit

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJAA, KHCIOpOJa, aMMHaKa,
YIJIEKHUCIIOro Ta3a B 1abopaTopuu

[ToryyeHne ammmaka, CEpHOM M a30THOW KHUCIOT B MpPOMBINIIEHHOCTH. OO01iue
CHOCOOBI MOTYYEHUS METAJUIOB

['eneTndeckas CBA3b MEXIY KJIIACCAMH HEOPTAHMYECKUX COCIUHEHUN

XUMUYECKHUE pcaknuu
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6.1
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Knaccugukanus XMMUYECKMX PEeakLMH 10 Pa3IMYHbIM MPU3HAKaM: [0 YUCIY U
COCTaBy YyYacCTBYIOUIMX B pEaKLWU BEIIECTB, IO TeIoBoMy 3ddexry, mo
U3MEHEHUIO CTETIEHEe OKUCIIEHUS! XUMHUECKUX JIEMEHTOB

TennoBoii 3¢ pekT XuMUIECKOH peakIuy, TEPMOXUMHYECKUE YPaBHEHUS. DK30- U
9H/I0TEPMHUECKUE peaky. TepMoXuMHUUYecKre ypaBHEHUS
OKHCIUTENBHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENN U BOCCTAHOBUTEIH.
[Tpomieccl  OKHUCIIEHMsI UM BOCCTAaHOBJEHHSA.  OJEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus snekrpoauTuyeckol auccounanuy. KaTuoHsl, aHMOHBL. DIEKTPOIUTH U
HedJIeKTpouThl. CUIIbHBIE U clla0ble 3J1eKTPoauThl. CTeneHb AUCCOUalU
Peakiun noHHOro oOMeHa. YcCIOBHs INMPOTEKaHHs peaklUii MOHHOro OOMEHa,
MIOJIHBIE U COKPALEHHBIE HOHHBIE YPABHEHUSI peaKuil

XuMUS U OKpY’Karollas cpea

BemecrBa m martepuanbl B IIOBCEAHEBHOM JKM3HM 4YelloBeKa. be3omacHoe
UCIIOJIb30BaHUE BELIECTB U XUMUYECKUX PEAKIMiA B 1aboparopuu u ObITy. IlepBas
MIOMOIUIb PU XUMUYECKUX 0’KOT'aX U OTPABJICHUSAX

XUMHUECKOE 3arps3HEHUE OKPYXKaroleil cpelibl (KUCIOTHBIE JOXK/IU, 3arpsiI3HEHHE
MOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro mnpenorBpaiieHus l[IpenenvHas
nomyctumas  kKoHuentpauus BemectB (ITIJIK). Pomp xumum B pemieHun
HKOJIOTMYECKUX MpobneM. YcuieHue mnapHUKoBoro »3¢dexra, paspylieHue
030HOBOTI'O CIIOA

[Ipumenenue cepsl, a3ora, ¢ocdopa, yriepona, KpeMHUS U UX COCAMHEHUU B
ObITY, MeIUIUHE, MPOMBIIUIEHHOCTH M CeJIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB W CIJIaBOB (CTajlb, YYTyH, JAIOPaJIOMUHUI, OpoH3a) B OBITY H
IIPOMBIIIIEHHOCTH UX coeluHeHui. [IoHsTHE 0 KOPpPO3UM METaJlJIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpupoaHble HMCTOYHUKH YIJIEBOJOPOJOB (yroib, NPHUPOAHBIA Tra3, HePTh),
MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH
[TepBoHayanbHble MOHATHS 00 OPraHMYECKMX BEIIECTBaX KaK O COEIMHEHMSIX
yraepoaa (MeTaH, O9TaH, OSTUJIEH, alleTWIEH, ATaHOJ, TJIMIEPUH, YKCycHas
kuciota). IloHsATHE O OHMOJOrMYecKHM BaXKHBIX BEIIECTBAX: MXHUpax, OeKax,
YTJI€BO/IaX — ¥ X POJIH B KU3HU YeJIOBEKa

PacuéTnr:



7.1 o ¢popMysaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOii) JOJIM PaCTBOPEHHOIO BEILIECTBA B paCTBOPE

7.3 110 XMMHUYECKUM YPaBHEHUSIM

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

O.C.l'abpuensin, I.I'. OctpoymoB, C.A. CnankoB «Xumus» 8-9 kinacc Mocksa

«ITpocBemienne»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e bouapnukoBa P.A. Yuumcsa pemats 3a1a4uu 1o xumuu. @opMupoBaHUe TpeAMETHON
KOMIIETEHIMH y o0yJaroumxcs 8 Kiacc.

e Tapa H. H., Xumus: ypoku B 8 kiacce: mocodue mjis yuurens. - M.: [Ipocserienue

e Tabpuensn O.C. KoHTpombHO — u3MepUTENbHBIE MaTepuasibl. XuMmus 8§  Kiacc/
H.I1.Tpoery6oga, E.H.CtpenbuukoBa.
e Tabpuensn O.C. Xumus. 8 Kacc: HaCTOJIbHAs KHUrA JJIsl yUUTEIs

I"a6puensn,O.C. HacTonbHas KHUTA yUUTES. Xumus.9 knacc./Ipoda, 2023.

o Tabpuensn,0.C.Xumus.9 kinacc: KOHTPOIbHBIE U TPOBEPOUYHBIE padoThl. —M.:JIpoda,2010.
lNa6puensu,0.C.xumus.9 knacc.:moypounsie iansl /B.I. [lenucosa,-Bonrorpan.: Yuurtens, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

bu6mmoreka [IOK
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