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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHOi padbouel mporpaMmMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTHUA OOYYAIOMIMXCS CpPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU coiep KaHus, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATeTbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHMHH CIYXUT OCHOBOW Jisi (OPMHUPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 001IeH U (PyHKITMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN NESTEIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XMMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITHPOBAHHBIM OTpaKeHHEM 0a30BOM HayKH XUMHUH Ha ONpeNeIEHHOM dTane eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSTHU
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOpPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
IIOHATHN O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuun. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl 1O IPHUHIUILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuonnueckoro 3akona JI. . MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTudyeckue 3HaHMS PACCMATPUBAKOTCA HA OCHOBE OMIUPUYECKU
MOJyYEHHBIX U OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MIOCIEAOBATEIBHO OT OJIHOTO
YPOBHSI K IpyroMy, BBIOJIHAS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MTOITYYEHHS N3Yy4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS O XUMAYECKON COCTABIISAIOLICH HAYyYHOU KAPTUHBI MUpPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, HEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHUM NMPOUCXOJWUT C IMPUBICYECHUEM 3HAHUN W3
paHee M3yYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHHM M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpBI. 3aa4a
y4eOHOTro MpeaAMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOXKEHUM, TOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIIECTB M XMMHYCCKUX PEaKIIHii, B
GbopMHUpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHHUHA U MX TPUMEHEHUH B YI€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1, KaK:

— (opmMupoBaHHE WHTECIUICKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA  CHCTEeMaTHYEeCKOEe MPUOOIIECHHE
OOy4JaroImmxcss K CaMOCTOSTEIBLHOW I03HABATEILHON JEATEILHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTIBITa PAa3HOOOPA3HON NEATEITLHOCTH, MO3HAHWS W CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICATCIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXAIOIIEro MHpA, WCIOJIb3YS 3HAHUS W OMBIT, MOJYYCHHBIC MPH H3YYCHHH
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NEeSATEeTbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
1e71eco00pa3HOT0 TOBEICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGUJIs M HAMPaBICHHOCTH JadbHEHIIIETO
oOy4eHus.

Oo111ee Yncito YacoB, OTBEACHHBIX IS M3YYCHHS XUMUHU Ha YPOBHE OCHOBHOTO
obmiero oOpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeTofax MoO3HaHHUS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOcHUTENbHAsE aToMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHMI] BemiecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, pPACTUpPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4YeHUE CIOCOOOB PA3EJICHHUs] CMECEH: C MOMOILIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHWLISAIMA, XpoMaTorpadus, MPOBEACHNE OUYUCTKA TTOBAPEHHON
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3ineMeHT U mpocToe
BemiecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJIy4eHHUs] Kuciopoda B JabopaTopuud W TPOMBIIUIEHHOCTUH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIiHas MOAU(UKALINS KUCIOPOA.



TennoBoit 3h(heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHrne 030HOBOTO CIOSL.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHne Bogopoaa B IpUpoJe,
bu3nYecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnors
Y COJIH.

Monsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllleHHbIE M HEHACBIIIEHHBIE PACTBOPbI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IIpUpoOZIE€ U B KU3HU 4YeloBeKa. KpyroBopor Boabl B IpUpPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenunenuit. Oxcuasl. Knaccudukarms
OKCHJIOB:  cosieoOpasyrome  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukauus oOCHOBaHMI: WIENOYM W HEPACTBOPHMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [losmyyeHre ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3nYecKre U XMMHYECKHUE CBOWCTBA COJICH.
[TomydyeHue conen.

['eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCIUHEHHM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HAOIIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus ropeHus (moxkapa), 03HakoMJIeHUE ¢ 00pa3liaMu OKCHU0B U OITUCAHUE
UX CBOWCTB, MOJy4YeHUE, COOMpAaHHE, pPAClO3HABAaHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/ierictsue Bojopoaa ¢ okcuaom meau (1) (BozmoxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBUE BOJABI C METaIaMU (HAaTpHEM H
KaJIbLIMEM) (BO3MOXXHO  MCIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, U3YUEHNE B3aUMOJECHCTBUS



okcuna meau (1) ¢ pactBopoM cepHOW KUCIOTHI, KUCIOT C METalaMu, peaKkiui
HEUTpaNIU3alMU, IOJYYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajula APYTUM U3 PacTBOPA COJIM, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiilre KJ1acchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuoauueckud 3axkoH u Ilepuoguueckass cucreMa XUMHYECKHX
yaiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHbBIC PEaKIUU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIENIOYHbIE M MIEIOYHO3EMENbHbIE METalIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
Y TUJIPOKCUBI.

[lepnognueckuit 3akoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiiuHHonepuoanas popmsi [lepuonnyueckoi
cucreMbl xumuueckux sneMeHToB JI. WM. Menneneesa. Ilepuoasl u rpyImmsl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl J[. M. MenneneeBa. XapakTepUCTUKAa XUMHUUYECKOIO
3JIEMEHTA 10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paguyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAsT W HEMOJISIpHAs))  CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 311EMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuiui IKcnepumenm:

H3y4eHHEe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEACHUE OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX — PEaKUUN
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie céasu

Peanuzanus MeXnpeaIMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIh30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHATUM, SIBJISIIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHUSA: HAYYHBIA (DaKT, TMIIOTE3a, TEOpHS,
3aKOH, AaHaJU3, CHHTE3, Kiaccu(ukanus, MEepUOJNYHOCTb, HAOJIIOICHHE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIEb, SBICHHE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHoe COCTOSHHUE BEIECTBA, Tra3, (U3MYEeCKHEe BETUYHMHBI, CIUHHIIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeECKasi peaKkIHs

[Tepuonuueckuii 3akoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUM C TIOJIO)KEHHEM »3JeMeHTOB B Ilepuoanueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BENIECTB, OTHOCSINMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEJIMHEHUI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
¥ COCTaBy YYAaCTBYIOIIMX B pPEAKIMHM BEHIECTB, MO TEIUIOBOMY 3(deKkrty, 1o
VU3MEHEHUIO CTENEHE OKHMCIEHUS XMMHYECKUX 3JIEMEHTOB, IO 0OpAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX U T€TePOreHHBIX
peakuusx. [Tonstue o karanuse. [lonsaTne o xumMmuyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIN  OanaHc
OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHOW ~ pEaKLUH. CocraBneHue  ypaBHEHUU

OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX ~ PEaKIUii ¢  HWCIOJB30BAHMEM  METOHa
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XxuMudeckon cBs3u. CteneHs aucconuanuy. CHIIbHBIC U CTa0bIe SJIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 3IEKTPOIUTUUECKOM THCCOUNALINH.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura M anmaza), CIOXKHBIX BELIECTB
(XJopuaa HaTpus), UCCIENOBAaHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOU PEAKIIUU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKKM TPOTEKAHHS] peaKkluil HMOHHOro oOmeHa (oOpa3oBaHuE OCajKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbl), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHNil (FOpEHUEe, pPEeaKIUu pas3lIoKEeHUS,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

HemeraJyibl 1 X COeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEII[ECTB — FAJIOT€HOB. XMMUYECKHE CBOWCTBA HA MPUMEpE XJIopa (B3aUMOIeHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). XuopoBonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IIOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IIPUpPOJIE.

O6mast xapaktepuctuka smnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBoiOpoJ, CTpoeHue, (u3MYecKue u
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduueckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a Mody4YeHus CcepHOW KucioTel. [IpuMeHeHue cepHoi
kuciaoTbl. CoOJMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue ceppl M €€ COeNMHEHUMH B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpYXalolel Cpelbl COECOUHEHUSIMU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CITIOCOOBI €r0 MPEI0TBPAILICHHUS.



OOmas xapakrtepuctuka 31eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MoJlydeHne U npuMeHeHue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ TMOodydyeHHe, (QU3NUECKUe U XUMUYECKUE
CBOiicTBa (00OmMe Kak TMPEACTaBUTENS KJlacca KHUCIOT M CHEIUPUISCKHE).
Hcnonb3oBaHne HUTPATOB U COJIEH AMMOHMSI B KAYECTBE MUHEPATIbHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyeckue U xumudeckue cpoiictBa. Okcua gocdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, MOJIYYCHHUE.
Hcnonp3oBanue ¢pocdaTroB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TJIEpO, AJTIOTPOIHbIE MOIU(DUKALIUY,
pacnpocTpaHeHue B IpUPOAE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopotr yrinepona B mnpupone. Oxcunbl yriepoaa, ux (uU3MYecKue u
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKUBBIC OpPraHuW3Mbl, IMOJyYCHUE U
npUMEHEHHEe. DKOJOrMYeCKUe MpoOJieMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUI0TE3a TJI00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KHCIIOTa U €€ COlM, UX (PU3NYEeCKHUe M XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METULIUHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO3A1CTBE.

[lepBoHaUaIbHBIE TTOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIIIEBOAOPOAOB (yroib, NPUPOAHBIA Ta3, HePTb),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poiii B OKM3HM 4eJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpeMHuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, IOJyYeHUE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u xpemuueBoit kuciore. CUITUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBIIIUICHHOCTU. BaxkHelre cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4eHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MIPOBE/ICHUE KAY€CTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIOJACHUE MPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpa)xkaromme (PU3MUecKHe U XUMHYECKHE CBONCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO MCIOJIb30BaHUE BHJIEOMATEPHUAIIOB),
HaOJI0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
MPOTEKaHUs, O3HAKOMJICHHE C (PU3MYECKUMU CBOWCTBaMHU a30Ta, ¢ochopa U HUx
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojsydeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHUE
CBOICTB aMMHaka, MPOBEACHHE KAYECTBEHHBIX pPEAKUUM HAa HOH aMMOHHUS U
dochaT-MOH W HU3yyEHUE MPU3HAKOB HMX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HM3Y4YEHHE MOJEIEH KpPUCTAJUIMYECKUX pEMETOK anmasa,
rpadura, (QysuiepeHa, O3HAKOMIICHHE C MPOILECCOM aJcopOIMu PacTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIIEM M YCTPOMCTBOM MPOTUBOras3a, IOIYyUYEHUE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHUE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJIEHME C MPOAYKIMEH CUIMKATHONM IPOMBIIUICHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJad MO TeMe «BaHeWlne HEMETauIbl U HUX
COETUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nojiokeHuss B llepuogmueckon cucreme xumuyeckux snemeHtoB [, .
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
ciocoObl mosydeHus wMetasioB. [loHsTHEe O KOpPpO3WM METalIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUN, OpPOH3a)
Y UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ienounbie MeTambl: nonoxkeHne B [leproanueckoil cuCTEME XUMUYECKUX
anemeHToB . . MenaeneeBa, CcTpoeHHE MX aTOMOB, HaXOXJIEHUE B IPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
[lepnonuueckon cucreMe xumuueckux anemMenToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoe. Pu3nuecKre 1 XUMHUYECKHE CBOKWCTBA MarHus



KaJiblusl. BaxkHeiiire coequHeHnst Kanblus (OKCU, TUIPOKCU/I, coJin). ZKECTKOCTD
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
AJTFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE aTOMa, HaxXxOXKJAeHUE B mpupoac. Pu3nMyeckue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U con xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJIB30BaHUE BHUICOMATEPHUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KauCCTBCHHBIX PEAKIMi HA MOHBI: MArHUs, KaIbIIKsA, aTIOMUAHUS, IUHKA, skese3a (11)
u skenesa (l1), mexu (1), HaOmogeHne M omHMcaHHWE MPOIECCOB OKPAIIHBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ay no TeMe «Baxnenmme
METaJUJIbl U KX COCUHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 05KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUeh cpeanl (MpeaesibHas AOMyCTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

MesricnpeomemHnuwle céasu

Peanuzanus MexXnpeaMETHBIX CBS3€M MpU M3YYEHUM XUMHUM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEHHO-HAYUYHBIC TOHSTHUS: HAy4YHBINM (PaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEeKYa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH, — TUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAas
peméTKa, CruiaBbl, (PU3MUYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, OJIE3HbIC
HCKOIIaeMble, TOILJIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTHUTAIOTCS B XOJI¢ OOyYCHHsS] XUMHUHM B €AUHCTBE YYEOHOU U
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COIMMATA3AITUN 00 YyJaAFOIITIXCS.

JInyHOCTHBIE  pe3yabTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOMIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHWS 3HAYEHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIEA0BATEIbCKOM, TBOPYECKON U IPYTUX BUJIAX JEATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAEATEILHOCTH MPU BBIIOIHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHUH Y4E€OHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO M B3aMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM JAesTeTbHOCTU, TOTOBHOCTU OIIEHUBATh CBOE MOBEICHUE
M MOCTYIKH CBOMX TOBApUIIEH C TMO3UIMM HPABCTBEHHBIX M MPABOBBIX HOPM C
YYETOM OCO3HAHMUS MTOCIECTBUNA MOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMBIX TPOIECCOB W SIBJICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, IMPOEKTHOM W  MCCIEA0BATEIbCKON
JIeATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0pPOBBIM 00pa3 >KW3HU, OCO3HAHME IOCICACTBUU U
HETPUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO0 Tpodeccuil u TpyJia pa3IuyHOro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM JAEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HUHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHHUE K TPUPOEC KaK MICTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIEeCTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
MpaBuUJ 0€30MacHOT0 MOBEICHUSI IPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN NTPUPOIHON CPEIOH, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0OB XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX pE3YJbTaTOB BBIJICIASIOT 3HAYUMBIE JIsS
dbopMHUpOBaHUS MUPOBO33pEHUS O0IIIEHAYIHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHUCTEMa, TPOIECcC, OHKCIEPUMEHT U JPYyroe.), KOTOphIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 ITHX MPeaAMETOB (GOPMHUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE IEWCTBUS (ITO3HABATEIIbHBIEC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O0ECIeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABIIMBATh B3aUMOCBS3b C JAPYTMMHU TOHSATHUSIMH), HCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUYECKHE pacCyXJeHus (MHIAYKTHUBHbBIC, JCTYKTUBHBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITh B TIpoOIeccCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHbBIE TTPEACTaBICHUS —
XUMHUYECKUH 3HaK (CHUMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHYECKON PeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYHMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (pOPM MPEACTaBICHUS, MOJyIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbl U 3aMpOChl MPHU TMOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PAa3JIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAJIM3UPOBATh B Ipolecce YydyeOHOMl W
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIK) TUCKYCCUH) IO CYILIECTBY
oOcyxnaeMoi Tembl, (POPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUSI XUMUYECKOTO SKCIEpUMEHTa (1a00paTOpHOro OIbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPoOJEeM Ha OCHOBE yuéra OOLIMX HMHTEPECOB U COTJIAaCOBAHUS
no3uuil (00cyxeHusi, oOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIbHO OMNPENEATh LEIU JAESITEIIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BATh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crnenupuiecKkue I TpeAMETHOW obmactn «XHUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 kjiacce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BENIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPEeaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHOH, AaHWOH, pAacTBOpP, MaccoBasi JOJi1 BeIlecTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJ€eHTHAasT W HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaThb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbeie u
OOJNBINIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHWs, KOTOPHhIE HMEIOTCS B
tabmume «llepuoamueckas cucrema xummudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacrnpezielieHue UX MO0 AIEKTPOHHBIM CIO0SM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAsl OMMCAHNUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3IUYHBIX YCIOBUSAX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTEeMaTH3aluIo, KIacCU(PUKAIIUIO,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNe, M3MEpPEeHHe, MOJICIMPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPABUJIaM MMOJIb30BaHUS XUMHUECKOU MOCYA0U 1 JIA00PATOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBIOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoa M KHCIIOpOJa), MPUTOTOBIECHUIO PACTBOPOB C OMpeAeNEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (PeHONPTAICHH, METUIOPAHK

U pyTHE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKas pPeaKisi, XUMUYeCKasi CBSI3b, TEIIOBON ekt
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PAcCTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHMHUYECKOE paBHOBecHe, OOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTndecKas ), KpucTaindeckas penéTka, Koppo3us METAJIJIOB, CILIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JIOMYCTUMas KOHIIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (HOpPMYI
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIUA;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CB3M (KOBAJCHTHAs, WOHHAsg, METAJUIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIUCHIBATh W XapaKTepHu30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHYECKUX DJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «1modouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HauYeHMs1, KOTOPbIC UMEIOTCS B IEPUOINUECKOM TabIUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COEIMHEHUN B MpeJesax MaJlbIX MEPUOAOB U
[JIaBHBIX TOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTEIEHEH OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
NpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa Mo ¢dopmylie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOIH30BAHUS XUMUYIECKOHN TIOCYA0H 1 Tab0paTOPHBIM
obopy/ioBaHMEM, a TaKKe TMpaBuiaa oOOpallleHus C BeEIIeCTBaMH B
COOTBETCTBMM C HHCTPYKIHUSMHU TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMH MBICIIUTEIILHOM IEITEIFHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHHs] CBOMCTB BEIIECTB M XUMHYCCKHUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HaHUS — HaOIIOICHHE,
U3MEpPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEaibHbII 1 MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
Xumusi — BaxkHasi 0071aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BemtecTBa 1 XuMHU4ECKHUE bubnunoreka LIOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837c
Wroro mo paszneny 20
Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK
' 00 okcHmax https://m.eds00.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bubnmorexa LIOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK
' OCHOBaHHSX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COEAMHEHUI https://m.edso00.ru/7f41837c
Hroro no paszneny 30

Pasznea 3. Ilepuoguyeckuii 3axon u [lepuoauyeckas cucrema xumuueckux j1eMenToB /. U. MennesieeBa. CTpoeHue aToMOB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XHUMHYECKUX dj1eMeHToB /I, U. ! https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHne aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa [JOK
https://m.edso0.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKIINH
bubnunoreka LIOK
Hroro nio pasaeny 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3znen 1. BeniecTBO U XUMHYeECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIHALIHS. 8 1 1 bubmmoreka [JOK
' XHUMHUUYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakKTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 snemeHToB |VA- nbl. YTIepoa u 8 1 2 Bubmmorexa [IOK
' . TPYHHBL po https://m.eds00.ru/7f41a636
KPEMHUI U UX COSANHCHUS
Hroro mo pazaeny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bub6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHUS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Paszpnen 4. Xumus u okpyxaromasi cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edso0o.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBILIEE 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 IIVTAHUPOBAHUME

8 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutposabubie I[IpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
JKU3HM 4esioBeKa. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
5 [lonsTre o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubmuoreka [IOK
oOparieHust ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
a . buMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBapEHHOU COJIN)»
bubnmnoreka LIOK
6 A 1
TOMBL 1 MOTICIYIH https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmorekxa [IOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u Cl10XKHBIEC BEIIECTBA 1 bubmorexa [TOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKOH ITOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunoreka LIOK
10 X .B
umiteckas opmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JJIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubnuoreka [{OK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUS IPOTEKAHUSA bubnnorexa [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUsI MaCcChl BEIIECTB. bubmuoreka [IOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konmdecTBa, Macchl
17 BEIIECTBA 110 YPABHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukanus XuMuaeckux
18 €aKIuii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peard A P ’ https://m.edsoo.ru/ff0d3f34
3aMeINIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IeHne u Bubmmorexa [IOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alus 3HAaHUU
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BemiecTBa U XUMUYECKHE PEAKLIUM

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
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Boznyx — cmecsk razos. Cocras

21 Bo3ayxa. Kuciaopoa — smemMeHT u bubmorexa HOK
AYxa. PO https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKknue U XMUMHUUECKIE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
p P ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CnocoOFbl IToTyYeHHS KHCIOpoa B
23 sabopaTopuu Zlqn OMBIMHerH(iTH bubmorexa LOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIESCKOM
24 peaKkuu, MOHSITHE O bubnnoreka [JOK
TEPMOXMUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroyib U METaH).
25 3ar ;13He1§1/1e¢1;03 . a, CIIOCOOBI Zro bubmorexa HOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa [TOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u mpocroe bubmuoreka [IOK
BelecTBO. HaxoxkaeHnue B npupoie https://m.edsoo.ru/ff0d4dd0
08 dOu3nuecKkue U XUMUYECCKHE CBOMCTBA bu6nunorexa LIOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnmorexa LIOK
29 I1
OTPITHE O RHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTydeHus: BOAOPOa B bubmuoreka [IOK

naboparopun

https://m.edsoo.ru/ff0d4dd0
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u coOupanue BogOpoIa bubmorexa HOK
yi N p AOPOAa, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTra
33 BEIIIECTBA rasa 110 €ro U3BECTHOM bubmorexa [JOK
» " Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELIECTBA MM 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PCAKI[MU HA OCHOBE bubmorexa HOK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstue 06 bubmuoreka [{OK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HaceliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
IIpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bu6muoreka [JOK
ONpeAcIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponbHas padora Ne2 o reme bu6muoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KJIacCU(UKAIUS, bubnunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubnunoreka LIOK

41 KHCJIOTHBIX, OCHOBHBIX U
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue nu XuMHYECKHUE CBOMCTBA bubnmnoreka HOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kimaccudukarms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
45
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCOéBI;) o )CHI/IH XHMHchpKI/Ie bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOMCTBa
IIpakTryeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACCHl HEOPTaHUUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnyeckas CBA3b MEKIY
48 KJIaCCaMHM HEOPTaHUYECKUX Bubmmorexa [IOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HAHUU https://m.edso0.ru/00ad9ch2
KonrtponbHast padora Ne3 o reme
| bubnmnoreka LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

[TepBbie MOMBITKY KIACCH(PUKAITUN

bubnunoreka LIOK

51 XUMUYECKUX AIeMeHTOB. [loHaTHE 0
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [lepuoaunueckas cucrema Bbu6mumotexa [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00ada52c
Menneneesa
53 [Tepuoapl, rpymmbl, IO TIbI bubmorexa HOK
P > TPYITIEL, TOATPYH https://m.edso00.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000J10UeK
. bubmuoreka [{OK
55 aToMoB 35ieMeHToB [lepnoauueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Menaeneena
XapakTeprucTuKa XHMHUECKOTO
56 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bubmuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmuoreka [JOK
N. MenaeneeB — y4€Hbli, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxJIaHuH
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB
but6mmoreka [IOK
58 XUMHUYECKUX DJIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
but6mmoreka [IOK
59 HNonnas xumuueckas CBsi3b 1

https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

60 KoBaneHnTHast nosnsipHas XuMHYECKas 1 Bbu6mmoteka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nenonsipuas 1 bubnmnoreka HOK
XUMUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
bub6nmoreka [IOK
62 Creneup oxkncneris . https://m.edsoi.I ru/00adae28
63 OKHUCIUTEIIbHO-BOCCTAHOBUTEIILHBIC 1 bu6nmorexa LIOK
peakuuu https://m.edsoo.ru/00adb076
bu6nunorexa LIOK
64 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 https://m.e dsoi_.[ru 100adb076
KonTponbHas padora Ne4 110 Teme
65 «CTp(I'))eHI/Ie aT(I))Ma. XI/IJ:/[I/IIIGCKaH 1 bromorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHblil ypok. O6006111eHNE U 1 bubmmnoreka HOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6006111eHNE U 1 bubmuoteka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O0o01IeHNE U 1 bubmuoreka [IOK
CHCTeMaTHu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 kjacc

Ka.ne}u]apno - TEMATUHIECKOC IIJIAHUPOBAHUE

Ne Tema Kou. Jara mo Hara
4acoB IJIAHY dakTny.
BBenenue — 1 4.
1 ‘ Beepnenue. Uncrpykrax Th. ‘ 1 ‘ ‘

I'masa 1. O600menue 3HaHUH M0 Kypcey 8 kiaacca. XuMuUYeCKHe peakuuu — S 4.

2 | Aramus KP. Kitaccupukanus XuMrU9ecKux 1
COEIMHEHUI.

3 | Knaccudukanus XuMHYECKUX PEaKIIHH. 1

4 | CKOpoCTh XUMHUYECKUX PEaKLUu. 1

5 | Karanus. 1

6 | Bxoanast KOHTpOJBHAs paboTa 1

I'naBa 2. XumMu4eckune peaknuu B pacTeopax — 9 u.

7 | DnekTponuTHYecKas IUCCOIUAIINSL. 1

8 | OcHOBHBIE II0JIO’KEHHUS TEOpUU 1

DIIEKTPOIIMTUIECKOH TUCCOIMAIINH.

9 | XuMHuecKre CBOMCTBA KMCIOT KaK AJIEKTPOIUTOB. 1
10 | Pemenne SKCIIEPUMEHTATBHBIX 3a/1a4. 1
11 | Xumuueckue CBOICTBa OCHOBaHUU KaK 1

DIIEKTPOJIUTOB.
12 | XuMudecKue CBOWCTBA COJICH KaK AJICKTPOJIUTOB. 1
13 | I'maponus conei. 1
14 | IIpaxTuueckas pabota Nel. Pemenne 1
IKCIIEPUMEHTATBHBIX 3ama4y o TeMe
«DNEKTPOIIMTHIECKAS TUCCOIIUAIIHS.
15 | KonTtponbHas paboTa: «XUMHYECKHE PEaKIHUU B 1
pacTBopax»y.
I'naBa 3. Hemerasibl u ux coequHenns — 30 u.
16 | Obmas xapakTepucTHKa HEMETAJLIOB. 1
17 | Obmas xapakrepuctuka 31emMeHToB VIIA— rpynmbl 1

— IraJJIOor¢HOB.




18 | CoennHeHHMsI TAJIOTCHOB. 1
19 | Pemenue KCcniepuMEHTAIBHBIX 3a]1a4. 1
20 | IIpaktuyeckass pabora Ne2. V3yueHue CBOWCTB 1
COJISTHOW KUCIIOTHI.
21 | XaJIbKOTCHBI. 1
22 | Cepa. 1
23 | CepoB0o10poa U CYIb(MOUIBL 1
24 | KucnopoHbie COSMHEHUS CEPhI. 1
25 | IIpaktuyeckass pabora Ne3. l3yueHue CBOWCTB 1
CEpPHOM KHUCJIOTBHI.
26 | OOGmiast xapakTepucTHKa 31eMeHTOB VA — rpynibl. 1
27 | A3or. 1
28 | AMMHak. 1
29 | Comu aMMOHHS. 1
30 | IIpaktuyeckas padora Ned. [Tonydenrne aMMuaka u 1
U3y4EHHE €ro CBOMCTB.
31 | KucimopoaHble COSIMHECHUS a30Ta. 1
32 | ®ocdop U ero coeMHEHMs. 1
33 | O6mast xapakrtepuctuka odmemeHToB IVA — 1
TPYIIIBIL.
34 | Yruepon. 1
35 | Kucnopoasble coeAMHEHUS YTIepoaa. 1
36 | [Ipaktuyeckas  pabora  NeS. [Toryuenue 1
yriaekucinoro rasza. KauecTBeHHas peakuus Ha
KapOOHAT MOHBI.
37 | YriieBogopo/Ibl. 1
38 | Kucnoponconepxarue OpraHMYECKHE 1
COCMHEHHUSI.
39 | Pemenue sKcriepuMEHTAIbHBIX 33]1au. 1
40 | KpemHHH ¥ €ro COeTMHEHHSI. 1
41 | CunukaTHasi IPOMBIIIEHHOCTb. 1
42 | IlonydyeHue HEMETAIIOB. 1




43 | TlonydyeHre BaKHEHIIIMX XUMHUYECKUX COSAMHCHUN 1
HEMETAJIJIOB.
44 | KonrponbHas pabora Ha TeMy «Hemeramnsl 1 ux 1
COETUHEHUSI.
45 | Anamuz KP. O606menue Ha Temy «Hemeramisl u 1
UX COCAMHEHUSY.
I'naBa 4. MeTa/uibl M UX coequHeHus: — 14 4.
46 | OOuras XxapakTepUCTUKA METAJIJIOB. 1
47 | X¥uMHUYECKHE CBOMCTBA METAJLJIOB. 1
48 | OOmas xapakTepucTika 3aeMeHToB |A — rpynmsl. 1
49 | OOuras xapakTepucTuka neMeHToB ||A — rpynmsl. 1
50 | XKecTKOoCTh BOJIBI M CLIOCOOBI €€ YCTPaHCHHUSI. 1
51 | Ilpaktuueckas pabora Ne6. XKecTkocTh BOJBI M 1
CIOCOObI €€ YCTPaHEHHUSI.
52 | AXTOMUHUI U €ro COeIUHEHUS. 1
53 | XKeine3o u ero coequHEHUS. 1
54 | Pemenue 3ama4 Ha N30BITOK U HELOCTATOK. 1
55 | Ilpaktuueckas pabota Ne7. Pemenne 1
HKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «MeTauTby.
56 | Koppo3usi MeTassIoB M COCOOBI 3aIIUTHI OT Hee. 1
57 | Metauiel B pupoe. 1
58 | IloHsTHE O METAJUTYPTHH. 1
59 | KontpompHas  pabora  «MeTamiel ®  HX 1
COCZIMHEHUS.
I'naBa 5. Xumus u okpyxawias cpeaa — 4 4.
60 | XuMHYEeCKHI cOCTaB TIAHETHI 3eMJlsl. 1
61 | OxpaHa okpyxaroIeld cpelsl OT XHMHYECKOTo 1
3arpsi3HEHMUSL.
62 | Pemenue sKcriepuMEHTAIbHBIX 33]1au. 1
63 | O0oOmenne Ha TeMy «XUMHS H OKpYKaromias 1
cpenay.

I'naBa 6. O0001eHNe 3HAHUI IO XMMHUU 32 KYPC OCHOBHOM mKO0JbI. [Toaroroska k
OCHOBHOMY IOCyJIapCTBeHHOMY Jk3aMeny (OI'9) — 5 4.




64 | Bemecrsa. 1
65 | XuMuuecKkue peakiiuu. 1
66 | OcHOBBI HeOpraHM4yeckod XuMHH. MTorosas 1

KOHTpOJIbHAs paboTa




YUYEBHO-METOANUYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

- Xwumus: 8-l kmacc: 0a30BwIlid ypoBeHb: yueOnuk / O.C. TI'abpuensn, W.I.
Octpoymos, C.A. Cnaakos. — 6-¢ u3., crep. — Mocksa: [Ipocsemienue, 2024.

- Xumus: 9-i kiace: yueOHUK s oopazosat. Opraam3anuii / O.C. I'abpuensH,

N.I". Octpoymos, C.A. CnaakoB. — 6-e u3f., ctep. — Mocksa: I[Ipocemienue,
2024.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Mertonuueckoe mocoOue TpeIHa3HAYeHO Ui OpraHu3aluid  OOydYeHHs 110
yueOHUKaM « XuMus» 11 8-9 kitaccoB 0011e00pa3oBaTeIbHbIX OpraHU3aIuii (aBT.
I'aopuensa O.C., Octpoymor W.I'., CrmagkoB C.A.) OTKpBIBAalOIIEMY JIMHUIO
Y4€OHUKOB IO XUMUHU 111 OCHOBHOM IIKOJIBI.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCbI CETU
HUHTEPHET

Hudposas nadoparopusi: OOO «Penmon» (¢pnem nHocutenb, USB kabGensb,
nepexoaauk ¢ USB na MICRO USB, 6ecripoBoiHO# MYJITHIATYMK 110 XUMHH C
HKPAHOM, MYJIbTHAATUUK ONITUYECKON TJIOTHOCTU U MYTHOCTH, DJICKTPO/IbI);
Ha6op nasi BeimoJinenust OI'D mo xumuu (Bechl 1abOpaTOpHBIC AJIEKTPOHHbBIE,
CIIUPTOBKA, BOpPOHKAa KOHWYECKas, majouka, mnpobupka I[IX — 14, crakan
CTEKJISIHHBIM TUN 1, MWIMHAP CTEKJISTHHBIN, IITAaTUB JJi1 MPOOUPOK, IHINATENb-
JIO’KeUKa, HAa0op (PIaKOHOB [JIsi XpaHEHUsS PACTBOPOB M PEAKTHUBOB, MWJIMHAP
CTEKJISIHHBIN THM 2, CTAKAH BBICOKU, KOMIUIEKT €pPIICH JJISl MBIThS ITOCYbI, 3aKUM
POOMPOYHBIH, XanaT, epUYaTKu, OUKU 3alUTHBIE, PUIBTPBI OyMaXkKHbIE, TOpIOYEe
JUTSL CITAPTOBOK);

Komnuiektr oGopyaoBanusi ajasi yueHuka (mpobupka IIX — 14, mratuB s
MPOOUPOK, CKIISIHKU JIJISI XPAaHEHUSI PEaKTUBOB, IITNATENb- JIOKEUYKA, pa3JaTOYHBIN
JIOTOK);

Ha0op xuMu4ecKuX peakTUBOB Uil BbiNoJHeHusi OI'J (antomunuii (rpanysisl),
XKeme30 (CTpYKKa), HUHK (TpaHyibl), Mellb (IIOPOIIOK), OKCUJ MarHus (MOPOIIOK),
KapOOHAT KaibIUs (KpOIKa), OKCUJ KpeMHus (mopomiok), okcun meau I
(mopomIoK), OKCUJ amtoMUHUA (MOPOIIOK), COJITHAs KUCIOTa, CepHasl KUCIOTA,
THAPOKCU] HATPUS, TUIPOKCHU KAJIBIIHS, XJIOPHUI HATPHS, XJIOPHUJI JTUTHS, , XJTIOPU/T
Kayblust, xjopua meau |, xmopun amomunwus, xjopuna keneza |, xmopun
aMMOHMUS, XJIOpHU Oapusi, XJIOpUA MarHus, cyibdar HaTpusi, Cylb(aT MarHus,
cynbdar meau ll, cynbdar xenesa I, cyapdar nunka, cynbdar agtoMUHUSA,
cyibdaT aMMOHHUsI, KapOOHAT HaTpus, TUApokapOoHaT Hatpus, opTtodocdar
HaTpus, OpOMHJ HATpHs, HUTpAT Oapus, HUTpAT cepedpa, aMMHUaAK, MEPOKCHU]]



BOZOPO/Ia, METHJIOBBIN OpaHXKEBbIM, JAKMyC CHUHMM, (eHoIpTanerH, HUTpaT
KaJIusl, HUTPAT KaJIbIWs, oW KaJIns, TUCTHINPOBAaHHAS BOJIA).






