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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 (henepanbHON padoueii MporpaMMbl BOCTIUTAHUS
U ¢ Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHHU, OMNPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, OMNpeaeNseT BO3MOXHOCTH MpeaMeTa Uit
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAICHUIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOIN U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEH  JJI1  CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M MCCJIEAOBATEILCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YYarOLUXCS;



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

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUM OOECIEYMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOpPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
IIOHATUM O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuun. OO0€ 53TH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHLHUILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS,;

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTndyeckne 3HaHMS PACCMATPUBAKOTCA HA OCHOBE HOMIIMPUYECKH
MOJyYEHHBIX U OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MIOCIEAOBATEIBHO OT OJIHOTO
YPOBHSI K IpyroMy, BBINOJIHAS (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MTOITYYEHHS N3Yy4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, HEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHUM NMPOUCXOJWUT C IMPUBICYECHUEM 3HAHUN W3
paHee M3YyYCHHBIX YUYEOHBIX mpeameToB: «Okpyxatomuii mup», «buomorus. 57
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHHM M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a7aua
y4eOHOTro MpeaMeTa COCTOUT B (JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOXKEHUM, TOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPHU MU3YYCHUH BEIIECTB U XUMHUYECKUX PEAKIUH, B
GbopMHUpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y9€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 1IETH, KaK:

— (GOpMHpOBaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJICHHOCTb OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIICHUE
OOyJarommxcss K CaMOCTOSITEIHHON MO3HABATEIBHON JESTENbHOCTH, HAayYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne ycloBHil, CHOCOOCTBYIOLIMX MPUOOPETEHUIO 00YUaIOIMMHUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICATCIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXAIOIIEro MHpA, WCIOJIb3YsS 3HAHWUS W OMBIT, MOJYYCHHBIC MPH H3YYCHHUU
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NEeSATEeTbHOCTH;

— ¢opMmupoBaHHEe Y OOy4YaOIIMXCA T'yMAaHUCTUYECKUX OTHOIICHH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
1eecoo0pa3HOro TOBEICHUSI B OBITY W TPYIOBOM JAESATEIBHOCTA B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPOGWMISI M HAMPABICHHOCTH JATbHEUIIIETO
oOy4eHus.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
obmiero oOpa3oBanus, coctaBisieT 136 wacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena wm BemectBa. DHU3MYECKUE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

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

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
MOCTOSTHCTBAa cOCTaBa BemiecTB. OTHOcCHUTENbHAsE aToOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUUYECKUX peaklui (COSTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3nYecKuX CBOMCTB 0O0pa3lOB HEOPraHMYECKHX BEIIECTB, HAOJIOJECHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3EJICHHUs] CMECEH: C MOMOIIBI0 MAarHuTa, (PUILTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BemiecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ilpumenenune kucimopoaa. CrocoObl
MOJIy4eHUs] Kuciopoda B JjabopaTopuu U HIpombiluieHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3h(heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJIEHHE TApHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — aneMeHT u mpoctoe BeulecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnors
Y COJIH.

Monsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusuyeckrue cBoucTBa BOAbl. Boma xak pacrBopurens.  PacTBOpBIL.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B Ipuposie U B )KHU3HU 4denoBeKka. KpyroBopor Boabl B IIpUpOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpasyrome  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOICTBA OKCUJIOB. [lomyueHune okcuaos.

OcHoBanus. Knaccupukauuss ocCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [losmyyeHre ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHocTM metammoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKEe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCIUHEHHM.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COJAEPkKAHU KUCIOpoAa B BO3yXe, ITOIyYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus ropeHus (moxkapa), 03HakoMJIeHUE ¢ 00pa3liaMu OKCHU0B U OITUCAHUE
UX CBOWCTB, MOJYy4YEHUE, COOMpaHUE, PACHO3HABAHME W U3YYEHUE CBOMCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEW pacTBOPEHMsI BEIIECTB C PA3IUYHON
PacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJIbLIMEM) (BO3MOXXHO  MCIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTaHMUECKUX BEILIECTB PA3INYHBIX KJIACCOB, HAOIIOI€HNE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, U3YUEHNE B3aUMOJECHCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajlaMu, peaKkiui
HEWUTpaIu3aluy, NOJyYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljIa IPYyTrUM U3 PacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 110 TEME
«BaxHeiilre KJ1acchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
yaiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenaeneeBa. KoporkonepuoaHas u JiuuHHonepuoanas popmel [lepuoaunueckoi
cucreMbl xumuueckux snemMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImmsl.
PU3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onexktponsl. CtpoeHune
ANEKTPOHHBIX ~ 000J04€K aToMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA 10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH W3MEHEHUS paJnyca aTOMOB XHWMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyIIaM U NEPUOJaMm.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJisipHasi W HEMOJSIpHasl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBSA3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IMAPOKCUIA LHMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie céasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHUS: HAYYHBIH (DAKT, TMIIOTE3a, TEOpHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dwuszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, 00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHbBIE TIOPO/IbI, MOJIE3HbBIE
MCKOMAaEMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepronnuecknii 3akoH. [lepuoanueckasi cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOI0B, KAJIHS, KATbIUA U UX COSAUHECHUM
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIIA KPUCTAJUIMYECKOW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukanuys XuMA4eCKUX peakinii o pa3InyHbIM MpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUHM BELIECTB, MO TeraoBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [Tonstue o karanuse. [lonsaTne o xumMmuyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIUU U TMOJOXKEHUE XUMHUUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI

OKHCIIMTEIbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUi €  HUCIOJB30BAHMEM  METOJa
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMHU. DIAEKTPOJIUTHI U HEAJIEKTPOJIHTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJIHbIE M COKpAIIEHHbIE HMOHHBbIE YypaBHEHUs peakuuil. CBOWMCTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAIIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEUIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BEILIECTB, IIPOLECCA JUCCOLMALIMN KUCIIOT, IEN0YEH U oIl (BOZMOXKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbl), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINil (FOpEHUE, PEAKIUU Pa3I0KEHUS,
COCUHEHMsI), pAaclO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanbl U MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUECKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xyopoonopod. ConsHas KHUCIIOTa,
XMMHWYECKME CBOMCTBa, IIOJy4YeHUE, MNpuMeHeHue. JlelictBue xjaopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

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. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, U3NYECKUE U XUMUYECKUE CBOMCTBA (001IMe KaK MpeACcTaBUTeNs
KJlacca KUCIOT U crneurduueckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucioThl. [IpumeHeHue cepHoit
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha Cyab(paT-HOH.
Haxoxnenue ceppl M €€ COeIMHEHUM B IpUpole. XUMHYECKOE 3arpsA3HEHUE
OKpYXalolel Cpelbl COECOUHEHUSIMU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPeIOTBPAILICHHUS.



OOmas xapakrtepuctuka 31eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTETNICHH OKHUCIEHHUSA. A30T, paclpoCTpaHeHHE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MONMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJIy9eHHE, (PU3UICCKUE W XUMHUYECCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHne HUTPATOB U COJIEH AMMOHMSI B KAYECTBE MUHEPATIbHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBl M BOJOEMOB). Docdop, alIOTpOMHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, MOJIYYCHHUE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATBHBIX YA0OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIEPO/I, aAJTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUpPOAe, PU3HUECKUe U XUMUYECKUE CBOMCTBA. AJICOPOIIHS.
Kpyrosopor yriepoga B mnpupoge. Oxcuubl yriepoaa, ux (uU3MYecKue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPraHU3MBI, TMOJy4Ye€HUE U
npUMEHEHHE. DKOJOrMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriepona (1V),
TUI0TE3a TJI00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KACIoTa W e€ coid, UX (PU3MYecKue W XUMHUYECKHE CBOMCTBA, MOJNydeHUE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH M CEIbCKOM XO35UCTBE.

[lepBoHaUaIbHBIE TTOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, dTAHOJ, TJINLEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
polu B OKM3HM 4YellOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYECKHX U
HEOPTaHWYECKUX COCTMHCHHUM.

KpemHnmii, ero ¢usnyeckue W XHMHUYCCKHE CBOKMCTBA, IIOJNIYYCHHE W
npumeHenue. CoenuHenus KpeMHus B npupojie. Oo1mume npencraBieHus 00 OKCuIe
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIb30BAaHUE B OBITY, B
MPOMBINIUICHHOCTH. BakHEHIHe cTpoHWTeNbHbIE MaTepuajbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 06€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

U3ydeHUe 00pa3I0B HEOPTAHWUYECKUX BEIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEICHUE KAUE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpa)xkaromme (PU3MUecKHe U XUMHYECKHE CBONCTBA
raJOr€HOB M WX COEIWHEHHH (BO3MOYKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOTBI, U3YYEHUE XUMUUYECKHX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U pocopHbIX yAOOpEeHUH, MOdyyeHHe, coOupaHue, paclo3HaBaHUE U U3yuEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH W HU3yyEHUE MPU3HAKOB HMX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), HU3Y4YEHHE MOJEIEH KPUCTAUIMYECKUX pElETOK anmasa,
rpadura, (ymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PacTBOPEHHBIX
BCILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHBOras3a, IOJIyYEHUE,
coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIHUEH CUIMKATHOM IPOMBINUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJad MO TeMe «BaHeWlne HEMETauIbl U HUX
COETUHEHUS.

MeTaJibl 1 MX COeIMHEHUS

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUU Pl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METaIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUN, OpPOH3a)
U UX MPUMEHEHUE B ObITY U IPOMBIIIIEHHOCTH.

[Ienounbie MeTambl: nonoxkeHne B [leproanueckoil cuCTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1
THUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIEeNOYHbIX METAIOB M HX
COEJIMHEHUMH.

[Ilenouno3emenpHblE META/UIBl MAarHMd W KaJdbLUH: TOJOXKEHUE B
[lepnonuueckon cucreMe xumuueckux anemMenToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoe. Pu3nuecKre 1 XUMHUYECKHE CBOKWCTBA MarHus



KaJiblusl. Baxkueiiine coefuHeHus! Kanblus (OKCUT, TUIAPOKCU/T, coJin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
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 cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPHUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaYCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaIbIINsA, aTIOMUAHUS, IUHKA, kese3a (1)
u xeneza (lll), menu (Il), HaGmomeHne M ommMcaHue TPOIECCOB OKpaIUBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE AKCIIEPUMEHTAIBHBIX 3aJa4 no TeMe «Baxnenmme
METaJJIbl U KX COCTUHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKAroUEel cpeapl (MpeeibHasl IOMyCcTUMAst
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

MesricnpeomemHnuwle céasu

Peanuzanus MeXNpeaIMETHBIX CBS3€M NMpU M3YYEHUM XUMHUM B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 MCIONB30BAHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmume ecTeCTBEHHO-HAYYHBIC 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,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAas
peméTKa, CruiaBbl, (PU3MUECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['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

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOydYeHHsT XUMHUU B €IUHCTBE Y4eOHOU u
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yUYarOIIHXCA.

JIMYHOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUN W
pacIlIMpeHne OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAy4yHOMY HACJEIUI0, TTOHMMAaHUS 3HAYCHUS XUMHUUYECKOM HAyKu B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpaKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIEA0BATENbCKOM, TBOPUECKOM U IPYTUX BUJIAX JAESTEIHHOCTH,
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 IIpoliecce 3TOM y4eOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
U TOCTYIKH CBOMX TOBApHINECH C MO3UIIMKM HPABCTBEHHBIX U MPABOBLIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKNE MPEICTABICHUS O BELIECTBE M XWMHUUYECKOW pPEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTaBIIAIOIINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBS3AX YEJIOBEKAa C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENbHBIE MOTHBBI, HAMPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMBIX TPOIECCOB W SIBJICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITENIbHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOMU



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHSA OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOT0Js, HAPKOTUKOB, KypeHHs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYEHHUIO TTpodeccuil 1 Tpyaa pa3aIuyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AESATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHUMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN NTPUPOIHON CPEIOH, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTeH HUX PEIICHUS MOCPEICTBOM METOJOB XUMMHH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYYHBIC TTOHATHS (3aKOH, TEOPHS, IPUHITHII,
runore3a, ¢akT, CHUCTEMa, TPOIECcC, OHKCIEPUMEHT U JPYyroe.), KOTOphIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAay4YHOUW KapTUHE MHUpPA, U YHUBEpCAIbHbIE YUEOHbIE NeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O0ECIeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACNIBHBIX ()aKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOHThH JIOTHYCCKUE PacCyXAeHUs (MHAYKTHBHBIC, ACIYKTUBHBIC, 10 aHAJIOIHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITh B TIpoOIeccCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMBOJ JJIEMEHTa), XUMUYeckas (opMyna M ypaBHEHHE
XUMHYECKON PeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBJIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBBI JJ1s1 JOPMUPOBAHUS TUIIOTE3BI 10 TTPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCICIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOJYyUYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4HbIE METOJAbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX I BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpaTh ONTUMANIbHYIO (POpMY MpeacTaBiieHus HHPOPMAINHA U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAJNM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIJIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XOJ€ Auayiora 1 (WIKN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi TeMmbl, (POPMyIMPOBaTH CBOU MPEIJIOKEHUS OTHOCUTEIIBHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpPHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unuil (00cyxeHns, oOMEH MHEHHUSIMH, «MO3TOBbI€ IITYpMbD», KOOPAWHALUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBUSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JCUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YUYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble€ B YCIOBUM 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeAMETHBIX pe3yabTaTOB IO OCBOEHHUIO 005A3aTE€IHLHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0O HOBOIO 3HAaHMS, €ro HHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHUI: aToM, MOJEKyIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEAKIINH, TEIIIOBOM 3P (HEKT peakiiui,
AJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(poreHTHAsI KOHIIEHTPAIKsi) 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 DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. W. Menneneesa:
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-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manesie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuueckwx daementoB . .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHTBHI, HEOPraHWYEeCKUEe BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHA;

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

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOTO 3JeMEHTa MO (opMysie COEIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE TMPUYUHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYECHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNe, M3MEpPEeHHe, MOJICIMPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIAM MOJIb30BAHUSI XUMHUYECKOM TOCYI0M 1 JTab0paTOpHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBIOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopoia M KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOH JoJiell PacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH U TMPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (PeHONPTAICHH, METUIOPAHK

U pyTHE).

K xoHIiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUN:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKIMsi, XUMUYECKasi CBS3b, TEIIOBOU 3PQeKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PAcCTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEID, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKINM, MPEACIBbHO JOMYyCTUMAasl KOHIICHTpaILMs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XUMUYECKUX PEAKITUA;

OMPENIENATh BAJIGHTHOCTh U CTENIEHb OKUCJICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTpEeNIIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica Ilepuonmyeckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmyeckoid CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHEHUH B Mpejenax MajblX NEPUOJIOB U
TJIABHBIX TMOJATPYMH C YYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKHE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
MpUMEPaMU MOJIEKYJISIPHBIX U HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILEHHBIE YPABHEHHUS PEAKLIMI HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XMUMHYECKOTO »3JeMeHTa Mo (opMmysie COeIUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOIH30BAHUS XUMUYIECKOHN TIOCYA0H 1 Tab0paTOPHBIM
o0opyZoBaHMEM, a TaKXke IMpaBuia oOpalleHuss C BeEIIeCTBAMU B
COOTBETCTBUM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOpUI-, OpOMUA-, WOAUI-,
kapbonat-, (docdar-, cunukar-, cynbdar-, TUAPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIMU MBICIIUTEILHOM IEATeTbHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYUHHO-
CJICICTBEHHBIX CBSI3€H — JIJI1 M3yUYEHHs] CBOMCTB BEIIECTB U XMMHYECKUX
peakmuii, E€CTECTBEHHO-HAyYHbIC METOABI TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHasi 0071aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemtecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢c
Wroro mo pazneny 20
Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK
' 00 okcHmax https://m.edso00.ru/7f41837c
Bognopoga. Ilonstue o bubmuoteka [IOK
2.2 8 1
KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK
' OCHOBAaHHX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COEAMHEHUI https://m.edso00.ru/7f41837c
Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn



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. CTpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKLINH
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 I1O 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 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XuMH4YeCcKHe peakmumn
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 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakKTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aeMeHTOB VIA- el Cepa u eé 6 bubmmorexa [JOK
' TPYITBL. £-6p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpymnmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' 2 ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepona u 8 1 2 bubmorexa [TOK
' . PYHIEL pos https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro o pazneny 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 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pa3znen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
YKW3HU yernoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 [lonsTre o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 bubmmoreka [JOK
oOparieHust ¢ 1ab0paTopHBIM 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 [IOK
a . buMep https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6nmorexa LIOK
6 A 1
TOMBL 1 MOJCKYIIH https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmorekxa [IOK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u Cl10XKHBIEC BEIIECTBA 1 bubmorexa [TOK
p - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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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 XHMHYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KoaunuectBo 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
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubmmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukanus XuMuaeckux
18 €aKIHii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peartt A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOTIETUCT O6ogﬂI eHUE U brbmmorexa LIOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alus 3HAaHUU
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BellecTBa 1 XUMHUYECKHUE pcaknuuun»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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Boznyx — cmecsk razos. Cocras

21 Bo3ayxa. Kuciaopoa — smemMeHT u bubmorexa HOK
yxa. poA 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
CriocoObI ToTy4eHus1 KHCIIOpoia B
23 71a00paTOPHUH U IIPOMBIIIIECHHOCTH bubmmorexa [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIESCKOM
24 peaKkuu, MOHSITHE O bubnnoreka [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroyb U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIT0COOBI lro bubmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmmorexa [OK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u nmpocroe bubmuoreka [IOK
BelecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo
08 dOusnuecknue U XUMUYECKHE CBOMCTBA bubnmorexa LIOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0
bubnmorexa LIOK
29 I1
OTPITHE O RHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI osTydeHus BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

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 0 €ro U3BECTHOM bubmmorexa [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 Ira30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsitue 00 bubmuoreka [{OK
WHJIHKATOpax 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
ITpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmmnoreka HOK
ONpeAcIEHHON MacCCOBOU JTOJIEN 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, KiIacCU(UKAIUs, bubnunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnmnoreka HOK
OCHOBaHMI 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 CHOCO((SBI;) o )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnyeckas CBA3b MEKIY
48 KJIacCaMU HEOPTraHUYECKUX brbmmorexa LIOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHU I
49 O06001IeHne U cucTeMaTU3aIHs bubmuorexa [IOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KonrtponbHast padora Ne3 o reme
| bubnmnoreka LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCH(PUKAITUN

51 XUMUYECKUX AIeMeHTOB. [loHaTHE 0 bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 Ileproauueckast cucrema Bbu6mumotexa [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00ada52c
Meunneneena
53 [Tepuoapl, TpyMIIbL, IO, TIBI bubmorexa HOK
PHOAEL, TPYTHIEL, NOMPYH https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000J10UeK
. bubmuoreka [{OK
55 aToMoB 3J5ieMeHTOB [leproauyeckoit
https://m.edsoo.ru/00ada6hbc
cucremsl /. . Menneneena
XapakTepucTuKa XUMHYECKOTO
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. bubmmnoreka HOK
N. MenaeneeB — yuy€HbIH, I1€1aror u https://m.edsoo.ru/00ada96e
rpaxaaHuH
PesepubIit ypok. O6006111eHIE 1
58 CI/ICTEMaTI/ISZ.Ip WSl 3HAaHUH / bubmorexa [TOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 o teme
59 «CTtpoenne aroma. XuMHU4IecKast bubnuotexa [JOK

cBs3b» / Beepoccwuiickas
MpoBepoyHas pabora

https://m.edso0.ru/00adb486
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DNEeKTPOOTPULIATEILHOCTh ATOMOB bubmmoreka [JOK
60 1
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
61 Honast ximireckas cosisb 1 https://m.edsoo.ru/00adac34
62 KoBanenTHas nonsipHasi XuMH4U€eCKas 1 bubnmnoreka HOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentHas nenomnsipas 1 bubnmnoreka HOK
XMMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
bubmuoreka [{OK
o4 (CTeneH okuCIeHiLs 1 https://m.edsoo.ru/00adae28
65 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubmmorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubnunoreka LIOK
66 OKucnauTeny U BOCCTAaHOBUTEIIH 1 https://m.edsoo.ru/00adb076
PesepBHeIit ypok. O000IICHHE 1
67 CUCTEMaTU3alsA 3HAHUH 110 TEME 1 bubmmnoreka HOK
«CtpoeHue aroma. XuMu4ecKas https://m.edsoo.ru/00ad9ch2
CBA3b»
PesepBHblil ypok. O6006111eHNE U bubmmnoreka HOK
68 . 1
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 bubnnorexa [JOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 bubmorexa HOK

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

3 Knaccudukanus 1 HOMEHKIIaTypa 1 Bbu6mmoteka [JOK
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYeCKOM CBSI3U U THITBI 1 bubmuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme

5 «[ToBTOpEHUe u yrnyoaeHue 1 1
3HAaHWI OCHOBHBIX pa3/elioB Kypca
8 kacca»

5 Knaccugukanus Xxumuaeckux 1 bubmmnoreka HOK
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHEIX U 1 bubmmorexa TIOK
P ’ https://m.edso0.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX

3 IlonsAaTHe 0 XUMHUYECKOM 1 bu6nunorexa LIOK

PaBHOBCCHUMU. (DaKTOpI)I, BIHUAOIINC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYSCKOMN pCaknuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIUTEeNbHO- bubmuorexa [IOK
BOCCTaHOBUTEJIbHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN
10 nccorranu. CHIbHBIE U ci1a0ble Bubmaorexa ITOK
o HHALHIH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHbIle ypaBHEHUS peaKUil Bubmiorexa OK
yp peaki https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUI bubnnorexa [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTABIECHUN 00 bubmorexa LIOK
ped o https://m.edso0.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOLIUAIIUU
14 ITonsaTue o THApOIN3E CONEH bubnmorexa HOK
b https://m.edsoo.ru/00add9d4
15 O06o011eHne U cucTeMaTU3aIus bu6moteka [JOK
3HaHUM https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pernrenue 3KCriepuMeEHTAIbHBIX bubmiorexa LIOK
p https://m.edsoo.ru/00addbfa
3amauy
KonTponbnas padota Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmnoreka [JOK

nucconuanusg. XuMu4ecKue
peaKkuuu B pacTBOpax»

https://m.edsoo.ru/00addecO
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

18 XuMHYeCKHe CBOMCTBA Ha IPUMEPE bubmorexa [IOK
pUMEp https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 nggqecxng CBOIICTBA, ITOJYYCHHEC bubmorexa [IOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[Tony4yenne CONTHON KUCIOTHI bubmorexa HOK
YHCHITE C0 ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUSIM
21 XUMHUYECKHUX PEaKLUI, €CIIU OJIUH Bubmiorexa OK
p ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE

99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AToTpOTHBIE MOTU(UKAIIUA CEPHI.

93 Haxosxxnenue cepsl u eé bubmuoreka [IOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKUCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u XI/III:\)/II/IIICCKI/IC bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunsl cepbl. CepHas KHCIIOTA,
25 ¢busnyeckue 1 XUMHUYECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO crIocoba bu6muoreka [JOK

MOJIYYCHU A CCpHOfI KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COCTUHEHUSIMH CEPBI

Brlunciienrne MaccoBOM 01U

bub6nmoreka [IOK

27
BBIX0/1a IIPOIYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIpOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
Pactpoctp PHPOZE, https://m.edsoo.ru/00adeea6
(bu3HUYeCKre U XUMUICCKHE
CBOICTBa
AMMHaK, ero GU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE Bubmiorexa OK

’ ya https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «[Tonyuenne aMmMHuaka, U3y4eHUE buGnuorexa [IOK
yqu » 13YH https://m.eds00.ru/00adf180
€ro CBOMCTB)

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubmuoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuii. XUMHUYECKOE bubnnorexa [IOK
yAobp ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHHUAMM a30Ta
dochop. Oxeng pochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)pll)gn(qe)cxne " bubmmorexa [JOK

P - https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHUE
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, pacripocTpaHEHHE B

35 npupoje, Gpuzndeckue u bubmmorexa LIOK
pHpoAe, . https://m.edsoo.ru/00adfd9c
XHMHYECKHE CBOMCTBA
Oxkcupl yriaepoja, ux pusnyeckue
1 XMMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHE MPOOIEMBbI bubmmorexa LIOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
bubnuoreka [{OK
37 VrojpHas KACIOTa U €€ COJIH
https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpraHMYEeCKHUX BEIIECTBAX KaK O bubmmorexa [JOK
p m https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIIIepo/ia
40 KpemHuunii u ero coetuHEHHS bubmmorexa [JOK
p https://m.edsoo.ru/00ae080a
ITpakTruueckas padora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubmuoreka [IOK
3as1a4 1o TeMe «BakHelmme https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COETUHEHMS
KonrtponsHas padora Ne3 o reme
N bubmuoreka [{OK
42 «BakHeHe HeMeTamIbl U UX

COCOUHCHUA»

https://m.edsoo0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX IEMEHTOB —
MeTa/uioB. Metaunieckas CBsi3b U

bubnunorexa LIOK

43
MEeTaJUINYeCcKas KpucTaaaindeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckKue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIIEKTPOXUMHUUYECKUN P buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re crnocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPaBHEHUSIM XUMUYECKUX buGnuorexa [IOK
yp . https://m.edsoo.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 [ToHsATHE O KOPPO3UU METAILIOB buGnuorexa [IOK
PP https://m.edsoo.ru/00ae1278
bubmmoteka IIOK
47 €JIOYHBIE METAJIbI
= https://m.edsoo.ru/00ael14b2
48 Okcuabl ¥ THAPOKCU/IBI HATPUS U bubmuoreka [IOK
Kanus https://m.edsoo.ru/00ael14b2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubmuoreka [IOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxueitye coequHEHNUS KaJbIIAA Bubmiorexa OK
a H https://m.edsoo.ru/00ael15e8
51 O0001IeHrEe 1 CUCTEMAaTU3aIIHS
3HaHUHU
59 JKEcTkocTh BOABI M cIOCOOBI €€ bu6nunorexa LIOK

YCTpaHEHUS

https://m.edsoo0.ru/00ae1886
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[IpakTuyeckas pabora Ne 6 o Teme

53 "YKEcTKOCTh BOJIBI M METOIEI €6 buGnuorexa [IOK
| https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bubnuorexa [{OK
>4 Amomuiuit https://m.edsoo.ru/00aelc64
55 AMpoTepHBIE CBOIICTBA OKCHJIA U Bbu6muotexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 eeso bubnuoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Okcubl, THIPOKCUIBI U COJTH bubnnoreka [JOK
xenesa (1) u sxemnesa (111) https://m.edso00.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUS
3HAHUI
[IpaxTuueckas padora Ne 7.
59 Pemrenue skcnepuMeHTaIbHBIX bubmmoreka [JOK
3aj7a4 1o TeMe «BakHeimue https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHEHUS
Brruncnenus mo ypaBHEHUSM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIHH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COZEPKUT IpUMeCH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIX0Ja MPOIYKTA
peakuuu
61 O06o001meHre U CHCTEMAaTH3aIIH
3HaHUI
Kontponbnas padota Ne4 o teme
62 «BaxneHme MeTaIbl ¥ UX

COETMHEHU S
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHelil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6001eHne 1 1 bubnuorexa [IOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O60011eHNE U 1 Bbu6moreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa3oBaHUs

1

IIo Teme: ((HepBOHaanIBHI)IG XUMHNYCCKHUEC ITIOHATHA»

11

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TIOHATHH: aToM,
MOJIEKYJIa, XWMHUYECKUN JIIEMEHT, IMPOCTOE BEIIECTBO, CII0KHOE
BELIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJIspHas Macca, KOJIHUYECTBO
BELIECTBAa, MOJIb, MOJSIpPHAs Macca, MaccoBasl JI0Jii XMMHYECKOTO
JJIEeMEHTa B COEIMHEHUH, MOJISIPHBIN 00bEM, XUMHUECKas peakius,
KIacCUPUKALMS ~ peaklMii: peakiuu  COCAMHEHUsS, PpPeaKIuu
pa3NoKEHUs, peaKIUH 3aMelIeHHs, peaklud OOMEHa, HSK30- H
SHJOTEPMUUYECKHUE PEAKINH, TeTUIOBON 3((hEKT peakiuu, pacTBOp,

MacCcCoOBas J0JI BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/IH) B pacTBOpPC

HWIUTIOCTPUPOBATE B3aAUMOCBSA3b OCHOBHBIX XHUMHUYCCKHX TIOHATUH U

MNPUMCHATH OTU MMOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHHfI

1.3

HCIIOJIb30BAaTh XUMUUYCCKYIO CUMBOJIUKY IJIA COCTABJICHUS (I)OpMy.]'I

BEIIECTB U YPAaBHEHUN XUMHYECKUX PEAKIUN

14

PaCKpbIBaTb CMBICII 3aKOHOB COXpaHCHHA MacCChbl BCIICCTB,
MNOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YYCHHUS, 3aKOHa

ABorazpo

1.5

OMnpeaciisiTb BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHI)IX

COCOINHCHUAX

1.6

KJaccu(UIUpPOBaTh XUMHYECKHE PEAKUUU (IO YUCIY M COCTaBY

YYacTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEMI0BOMY 3D (DEKTY)

1.7

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUUCIIATE MAaCCOBYIO JIOJIF0O XMMHUYECKOTO 3JIeMEHTa 1o (opmyiie

COCIMHEHUS,

BBIYUCIIATH MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE

MPUMEHSTh €CTECTBEHHOHAYYHBIC METO/IbI IIO3HAHUS — HAOII0JICHHE,
W3MEpEHUe, MOJCTUPOBAaHUE, OKCICPUMEHT (pealdbHBId U
MBICJICHHBIN )

[To Teme: «BakHelime npecTaBUTEIN HEOPTaHUIECKUX BEIIECTBY
pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHX IOHSTHUH: OKCHII,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OIIpCACIIATE IPHHAAJICIKHOCTh BCIICCTB K OHpe,Z[eJ'IéHHOMy KJ1accy

coeanHeHui 1o Gpopmynam

2.3

KJIACCU(PUIIMPOBATh HEOPTAHMYECKUE BEIIECTBA

2.4

2.5

2.6

XapaKTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMUHBIX KJIACCOB, MOATBEPXKIasl OMMCAHUE NIPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOIIMX  XMMHUYECKUX
peakuuii

IIPOTHO3UPOBaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOTO0 COCTaBa, BO3MOXKHOCTU IPOTEKAHHSI XMUMHUYECKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

ClIeIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOW TOCYAOH W
abopaTOpHBIM O00OPYJOBAaHUEM, a TAKXKe MpaBUIaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUHU C HHCTPYKIMSMH TIO BBIOJHEHUIO
na6opaT0pme XUMHUYCCKUX OIBITOB IO MOJTYYCHHIO U CO6I/IpaHI/II-O
ra3000pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOA), TPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIEHHON MacCOBOM JOJIE pPacTBOPEHHOTO
BEIIECTBA, MIAHUPOBATH U MPOBOJUTH XUMHUECKHE IKCIIEPUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB IMIENOYEH U KHCIOT C MOMOIIBIO

MHMKATOPOB (JakMyc, ¢eHondraaert, METUIOPaHXK U IpYTHe)

2.7

MIPOBOJIUTH PACYETHI [0 YPABHEHUIO XMMUYECKON peaKIuu

[Io teme: «llepmoanueckuit 3akoH u Ilepumonmueckas cucrema
xumuyeckux snmeMeHtoB Jl. M. MenneneeBa. CtpoeHue aTOMOB.

Xumudeckas cBI3b. OKHUCINTENFHO-BOCCTAHOBUTEIILHBIE PEaKkum»

3.1

PaCKpbIBATE CMBICII OCHOBHBIX XMMHWYCCKHUX MMOHSTHM: AApO aTroma,

AJIEKTPOHHBIA CJIOH aToMa, aTOMHas OpOWTalb, paauyCc aroma,




XUMHYCCKad CBA3b, IOJIApHAss W HCHOJApHAsA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHOH, AaHHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

OIMCHIBATh U XapaKTepu30BaTh Tabamunyto Gopmy Ileproamueckoit
CHCTEMbl XMMUYECKHMX 3JIEMEHTOB: pa3jvyaTh IOHATUS «IJIAaBHAs
nonrpynna (Arpynma)» u «mobounas mnoarpynma (brpymma)y,

«MaJIble» U «OOJIbIIHE) MEPpUOAbI

packpbiBaTh cmbich llepuonmueckoro 3akona J[.MA. Mennaeneena:
JEMOHCTPUPOBATh  MMOHUMAHUE MEPUOJUYECKOM  3aBUCHUMOCTH
CBOHCTB XUMHUYECKHX DJJIEMEHTOB OT HUX TIOJOXXEHUSI B

[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCHTH  0003HAU€HHs, KOTOphIE HUMEIOTC B  Tabnmie
«Ileppuoguyeckas  cucrema  XUMUYECKHX  anemeHToB .M.
MeHieneeBa» ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XMMHUYECKHX JJIEMEHTOB (COCTaB M 3apsj sjapa, o0llee 4YHCIIo

QJICKTPOHOB U PACHPCACICHUEC UX T10 3JICKTPOHHBIM CJ'IOHM)

ONpCACIIITL  CTCIICHb  OKHUCJIICHHUA  JJICMCHTOB B 6I/IHapHI:>IX

COCAUHECHUAX

3.7

OTpEeAENATh BHUJI XMMHUYECKON CBSA3M (KOBAJEHTHAass UM HOHHAs) B

HCOPTraHNYCCKUX COCANUHCHUAX

9 KJIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBO M XUMUYECKasi PEAKIUS

11

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX TOHATHI: pPacTBOp,
AJIEKTPOJIMTHI, HEAEKTPOJIUTHI, HIIEKTPOIUTHUECKAsT AUCCOLMAIMS,
peaKknuy HOHHOTO OOMEHa, KaTalnu3aTop, XUMHYECKOEe PaBHOBECHE,
o0paTumblie u HeoOpaTHUMbIe peaxuum,
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIC peaKIuH, OKHCIIUTEIb,
BOCCTAHOBUTENb, OKHCJICHHE U BOCCTAHOBIIEHHE, aJJIOTPOIUS,

aM(OTEepHOCTh, XHUMHUYECKas CBA3b (KOBAJIGHTHAs, WOHHAas,




1.2

MeTaJIJII/I‘-IeCKaSI), KpucCTallin4ccKasd peméTKa, CILJIaBbI, CKOPOCTHb
XHUMHYSCKOHN p€akuuu

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHUYCCKHX MMOHATHH H

MNPHUMCHATH 5TU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHm"I

13

COCTABJISITh YPaBHEHHUS AJICKTPOJIUTUUYECKON HUCCOIMALMN KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAlIEHHbIE ypaBHEHUS peakiuil

HMOHHOTO OOMEHa

14

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OallaHCca 3TUX peakluit
MIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU PeaKuu

[To temam: «Hemeramnsl U UX COEIUHEHUS» U «MeTaIbl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHMCHIBaTh) 0OmMEe W cnenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIIESCTB, TIOTBEPKIA

OIMMCAHUC TIIPUMCPAMH MOJICKYJIIPHBIX W HOHHBIX ypaBHeHI/Iﬁ

COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKuHﬁ

2.2

2.3

2.4

COCTAaBJIATH YPABHCHU A peaKHHﬁ, MOATBCPKAAIOIUX CYIHICCTBOBAHUEC

TeHETHYECKOM CBA3HU MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

MPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMUUCCKHUX npeBpameHI/Iﬁ B pa3JINYHbIX

YCIIOBUSIX

CleIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMUYECKOW TOCYAOH W
nabopaTOpHBIM O00OpPYJOBaHUEM, a TAKXKe MpaBUJIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIMSIMH TIO BBITIOJTHEHUIO
J'Ia60paT0pHBIX XUMHUYCCKUX OIBITOB MO IMOJIYYCHHUIO U CO6I/IpaHI/IIO

F3.3006pa3HLIX BCIICCTB (aMMI/IaKa H YTJICKUCIIOTO 1“8.38.)

2.5

OpOBOAWTE pPE€aKOWH, IMMOATBCPKAAIOMINEC Ka4EeCTBEHHLIA COCTaB
pPa3MUYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM MYTEM XJIOPHUI-,
Opomun, womua, kapOoHat, Qocdar, cumukar, cyiabdar,
TUIPOKCUIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYECHHBIX METaJUIOB,

MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPTraHUUECKUX BEIIECTB

ITo Teme: «XuMHS U OKpY’KaroIasi cpenay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMHueckux moHatuil: [IJIK

BCIICCTBA,; KOPPO3HA MCTAJIJIOB




3.2

MIPUMEHATh OCHOBHBIE ONEPAIlMU MBICIUTEIBHOU JEATEIBHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHUCTEeMAaTH3aIHIo,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUIsI HM3Yy4EHUS
CBOMCTB BEIIECTB U XUMHUYECKUX DPEAKIUN; €CTECTBEHHOHAYYHbBIC
METOJIbI TIO3HAHUS — HAOIIOJACHHE, W3MEPEHUEe, MOCIUPOBAHUE,

AKCTIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[TepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Tpenmer xumun. Ponp Xxumuu B )XKM3HU YelOBeKa. XUMUSL B CUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE

BCIICCTB

ITonsTHE O METOAAX MO3HAHUS B XUMHMHU. UUCTHIE BENIECTBA U CMECH. Crioco051

pas3aeneHus cmecen

1.3

14

ATOMBI U MOJICKYJIBI. Xumuueckue daeMeHTbl. CHMBOIBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’ICK}’J’IHPHO@ Y4CHHUC

XuMuueckas Q)opMyna. BajleHTHOCTh aTOMOB XMMUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTtaBa BCIICCTB. OtHocuTenLHas aTOMHas Mmacca.
OTtHocuTeabHAS MOJICKYJIIpHass Macca. MaccoBasgs A0as XHUMHYECKOTO

9JICMCHTa B COCJTMHCHHUHN

1.5

1.6

KonnuectBo BemecrBa. Monb. MossipHast macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl UM YHMCIIAa CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacdé€rbl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

Pu3nyecKkue U XMMUYECKHE sBJICHUSA. XUMHUUYECKas PEAKUs U €€ NPU3HAKU.
3aKOH  COXpaHEHMs  MacChl  BeHIecTB.  XHMMHMUYECKHE  YpaBHEHMS.
Knaccudukanms  XUMHYECKMX  peakiuil  (CoelMHEeHMs,  pa3jokKeHus,

3aMelieHus, 0OMeHa)

1.7

XUMHYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
npaBuJIaMy pabOTHI B T1ab0paTopun U MpruéMaMu 00palieHus ¢ 1ad0paTopHBIM
o0opyIoBaHWEM, HW3YYCHHE W ONHUCaHue (U3UIECKUX CBOWCTB 00pasioB
HEOPraHMYECKUX BEIIeCTB, HaOmiojeHue (u3ndeckux (TUTaBIeHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHHE caxapa B CTYNKe, KUTIEHWE W KOHJICHCAIIUsI BOJIBI) U
XUMUYECKUX (TOpeHHE CBEYM, MNPOKAIMBAHUE MEIHOM MPOBOJIOKH,
B3aMMOJICCTBHE Meja C KHUCIOTOW) SIBJICHHWH, HAOJIOJCHHE W OIHMCAHHE
MPU3HAKOB TMPOTEKAHUS XUMUYECKHX peakiuui (pasjioKeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJOpPHIOM Oapus, pa3joKCHHE

ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMOCICTBUE HKele3a C paCTBOPOM




comu meau(ll), u3yuenue cioco6oB pa3aeneHus cMecei (C TOMOIIbI0 MAarHHUTA,
¢GwIbTpOBaHKE, BBITAPUBAHKUE, AUCTUILISIMS, XpoMarorpadus), mpoBeneHUe
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE M ONHCAaHHE pPEe3yJIbTaTOB
MPOBEJICHUS OIBITA, HJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MaCcChl, CO3/IaHUE

MoOJIeIe¥ MOJIEKYJI (IIApOCTEPHKHEBBIX )

Baxwuelime npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech rasos. CoctaB Bo3ayxa. Kucimopoa — aseMeHT U mpocrtoe
BemecTBo. Haxoxnenue kuciopoaa B npupoje, pu3ndeckue U XMMUYECKUe
cBoiicTBa (peakuuu ropenus). Oxcunpl. Ilpumenenue kucinopoaa. CrnocoOsbl
HOJy4eHHsS KHCIIOpOoJa B JIa0OpaTOpUU M HPOMBIIUICHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — anorponHas MoaAupUKaLus KUCI0poaa

2.2

TermnoBoil 3¢p(deKkT XUMUYECKOW peaknuu, TePMOXMMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJIOTEPMUYECKHE peakluu. TOIIMBO: yroib U MeTaH. 3arps3HEHUE

BO3JlyXa, YCHJICHHE MTAPHUKOBOTO 3P (PeKTa, pa3pylieHHEe 030HOBOTO CII0s

2.3

2.4

2.5

Bonopon — anemenT u npoctoe BeuiecTBO. HaxoxaeHue Boopoaa B NpupoJIe,
dusnyeckue M XHUMHUYECKHUE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI IMOY4EHUSI.

Kucnotsl u conmu
MossipHblil 00bEM Ta30B. Pacy€Tbl M0 XUMHUECKUM YpaBHEHHSIM

®usnyeckue cBoiicTBa BoAbl. Boxa kak pacrtBoputens. PacTBopsI.
Hacpliiiennpie 1 HEHACBIIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BEHIECTB B BOJIE.
MaccoBass o BeliecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOpoOB B MpUPOJIe U B KU3HU yesnoBeka. KpyroBopot
BOABl B TMpUPOJE. 3arpsi3HEHHE MPUPOIHBIX BOA. OXpaHa M OYUCTKA

MIPUPOJHBIX BOJ

2.6

2.7

Knaccudukanust neoprannueckux coeauuenuit. Oxcuabl. Knaccudukarms
OKCHJIOB: colieoOpa3ywomue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U
HecoJseoOpasyromue. Homenknarypa okcunoB. @u3nyeckue U XMMHUYECKHE
cBoOMCcTBa OKCUAOB. [loryuenne okcuaoB

OcHoBanms. Krnaccudukanuss ocHOBaHMN: MIENOYM W HEPACTBOPUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHM. PU3NYECKUE U XUMHUYECKHUE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

Kucnotel. Kmaccudukammst xkuciaor. Homenkmarypa kuciaor. @uszndeckue u
XUMHUYECKHUE CBOMcCTBa KUCIOT. Psia aktuBHoctu MetayuioB H.H. bekerosa.

[Tonydyenue kuciaor




2.9

2.10

2.11

Conu. Homenknatypa cosieit. @u3nueckue U XMMUYECKHE CBOWCTBA COJICH.

[Tonydenue coneit
['eHeTnyeckas cBSI3b MEXKAY KJacCaMHM HEOPTraHMYECKUX COCTUHEHHM

XUMUYECKUN OSKCIIEPUMEHT: KAueCTBEHHOE OIpe/eleHHe COJep>KaHus
KHCJIOpO/ia B BO3AYyXe, MOJMyYeHHe, cOOMpaHue, paclio3HaBaHUE U H3YyUeHUE
CBOICTB KUCJIOpOAA, HAOJI0/IEHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIIOBUSI BOSHUKHOBEHMS U IIPEKPAILEHUsI TOPEHUs (I10’Kapa), 03HAKOMJIEHUE C
oOpa3lilaMu OKCHJIOB M OINHMCAHME HUX CBOMCTB, IOJy4eHHE, COOUpaHue,
pacro3HaBaHUE U HW3Y4YEHHE CBOMCTB BOJOpoAa (rOpeHue), B3auMOACHCTBHE
BOZIOpOA C OKCHUIIOM meau(ll) (BO3MOXHO HUCIIOJb30BAHUE
BUIEOMATEPHAJIOB), HAOIIOJCHHE 00pa3llOB BEUIECTB KOJIUYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3IU4HON
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MacCOBOM
JoJiel pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C MeETajulaMU
(HaTpueM U KajblieM) (BO3MOXKHO HCIOJb30BaHUE BHJICOMATEPUATIOB),
OmpefieNieHue PAacTBOPOB KHUCIOT M IIENOYe C TOMOIIbIO HHIUKATOPOB,
UCCIIEIOBaHHE O0pPa3I0B HEOPraHWYECKUX BEIIECTB pa3INYHbIX KJIacCoB,
HaOMO/IEHUE W3MEHEHHUs OKpPAacKd HHIUKATOPOB B PACTBOpAaX KHUCIOT U
nienouel, u3yuenue B3aumozeiicrsus okcuna meau(ll) ¢ pacrBopom cepHoit
KHCIIOTBI, KHCJIOT C METajllaMH, pEeaklUHil HeUTpanu3aluu, I[OJy4YeHue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeTajyla JpPyruM Hu3
pacTBOpa COJM, PEHICHUE SKCIEPUMEHTANBHBIX 3a]a4 1o TeMe «BaxHeimme

KJIaCCbl HCOPTaHNUYCCKUX COGHHHGHHﬁ))

3.1

Ilepnonnueckuii 3akoH u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBpie MOMBITKM KIACCH(PUKAIUU XUMHUYECKUX JJIeMEHTOB. [lonsTue o
TPYIax CXOAHBIX JIEMEHTOB (IEIIOYHBIC W IIETOYHO3EMEIbHBIC METAJLIHI,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyloT amMpOTepHBIE

OKCHUABI U THAPOKCHUIBI

3.2

Ilepnonnueckuii 3akoH. Ilepmonnueckas cucTeMa XUMUYECKHX JIIEMEHTOB
AWM. MengeneeBa. KopoTkonepuoanas © UIMHHONEPUOAHAS  (OPMBI
[lepuoauueckoit cucrtembl xumuueckux osieMeHtoB J[.M. Menpaeneena.
IIepuonst u rpynmnbl. @U3HYECKUI CMBICH IMOPSAKOBOTO HOMEpa, HOMEPOB

nepuoja U rpymibl AJIEMEHTa




3.3

3.4

3.5

Crpoenue aromoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnexkTponbl. CTpoeHue
JIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XHMHUYECKHUX 3IIEMEHTOB
ITepuomanueckoii cucremsl .M. MenaeneeBa. XapakTepuCcTUKa XUMHYECKOTO

3JIEMEHTa 10 ero nojoxeHuto B [lepuoanueckoil cucteme .. Mennaeneena

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB MO TPYINaM M IEepUOAaM.
3nauenue [lepuoanyeckoro 3akoHa u Ilepuoguyeckoit CUCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTUs HayKd U npakTuku. [[.1. MennaeneeB — y4€HbI U

I'paXKIaHHUH

Xumuyeckasi cBsa3b. KoBaseHTHas (MOJisipHAsi M HEMOJSIPHAs) CBS3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYSCKHX 3JIeMEHTOB. VIoHHAs CBSI3b

3.6

3.7

Crenenb okuciacHusa. OKHCIUTEIFHOBOCCTAHOBUTCIIHLHEIC pCeaKkuunu. HpOHCCCI)I

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4YE€HHE OO0pa3loB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJECHCTBUE THIPOKCHJA LIMHKA C PACTBOPAMM KHUCJIOT U
LIEeJI0YEH, IPOBEICHNE OIBITOB, WILTIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ (ropeHHe, PpCaKknuun pa3ioKCHUs, COCI[I/IHeHI/ISI)

9 KJIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemectBo n xumuueckas peakuus. [lopropenue

11

Ilepuonnueckuii 3akoH. [lepuoguueckass cucTeEMa XHUMUYECKUX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHYECKHX JJIEMEHTOB TEpPBBIX TPEX MEPHOJOB, Kallus, KaJbIUsi U MX
COEIMHEHUI B COOTBETCTBMM C IIOJIOKEHUEM 3J1eMEHTOB B Ileprognueckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelIecTBa: BHUAbl XUMUYECKON CBA3U. THUIBI KPUCTAIIMYECKUX
pemETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIA KPUCTALTUYECKOMN
peméTKH W BUAA XUMHUYECKOW cBsi3u. Kiaccudukanus v HOMEHKIATypa
HEOpPraHMYECKUX BellecTB (MEXIyHapoJHasi U TpUBHUaJbHas). XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJaccaM HEOPTaHHMYECKUX

COG,I[I/IHCHI/II\/'I, IFCHETUYCCKAsA CBA3b HCOPraHUMYCCKHUX BCIICCTB




1.3

Knaccudukanms XuMUYeCKHX Peakyid 1Mo pa3IUYHbIM MPU3HAKaM (TI0 YHCITY
U COCTaBy YYacCTBYIOIIMX B pEaklUU BEIIECTB, MO TemioBoMy 3ddexTy, no
U3MEHEHHIO CTEIICHEeH OKHMCIICHUS XUMHUYECKUX 3JIEMEHTOB, 10 00paTUMOCTH,
0 Yy4YacTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE pPEaKIuH,

TCPMOXUMHNYCCKUC YPABHCHHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOH pCakuuun

14

1.5

[Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsaTue o
TOMOTEHHBIX M TETepOreHHBIX peakiuax. lloHsATHe 0 XHMHYECKOM
paBHOBecHH. DakTOpHI, BIMAIONIME HA CKOPOCTb XUMHUYECKOW PEaKIHU WU

IMOJIOKCHUEC XUMHUYCCKOT'O paBHOBCCHUA

OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE YypaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUH C MCIOJb30BAaHHUEM METOJIa

AJIEKTPOHHOTO OallaHca

1.6

Teopus MEKTPONUTUYECKON AUCCOLMAMU. DIEKTPOJIUTHI U HEAIEKTPOIIUTHI.
KaTtunonsl, annonsl. MexaHu3M AMCCOIMALIUM BEIIECTB C PA3JIMYHBIMU BUJIAMHU
XUMHUYeCKoH cBsi3u. CrerneHs qucconuanii. CHIbHBIC U CIIA0BIC AJICKTPOJIUTEHI.
Peakuuu noHHoro ooMeHa. YClloBUSI MPOTEKaHUS peakliii HOHHOTO OOMEeHa,
MOJIHBIE M COKpalIEHHbIE MOHHBIC ypaBHeHUs peakiuil. CBOWCTBa KHUCIOT,
OCHOBaHMW U CoONlel B CBeTe IMPEACTaBICHUA 00 dIIEKTPOIUTHIECCKON

aucconuanuu. KauecTBeHHbIE peakiiny Ha HOHBL. [IoHATHE O rMApOIM3E conen

1.7

XUMHUECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTAUTMYECKHX
peIETOK HEOPraHUYECKUX BEIIECTB — METANIOB M HeMeTaylsioB (rpadura u
ajyiMasa), CIO0XKHBIX BELIECTB (XJIOpHJIa HATPHs); UCCIEI0BAaHHE 3aBUCUMOCTH
CKOPOCTH XHMHYECKON peakluu OT BO3JEHCTBUS pa3IUYHbIX (AKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPacTBOPOB  BEILIECTB,  Ipoliecca
JMCCOLMANY  KUCIIOT, INenodeil W coiel (BOSMOXKHO HCIOJIBb30BaHHE
BUJIEOMATEPHUAJIOB); TPOBEJACHHUE ONBITOB, HUIIOCTPUPYIOUINX TMPU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3oBaHHe OcajKa, BbIIEJICHHE rasa,
o0Opa3oBaHue BOJbI); ONBITOB, WLTIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluil (rOpeHHe, peakluu pa3ioKeHHs], COEAUHEHUS);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KaueCTBEHHBIX

peaxiuii Ha HOHBI; PellieHUe SKCIIePUMEHTAIbHBIX 33/1a4

Hemeramie! 1 ux COCOAUHECHUA

2.1

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,

XapakTepHble cTeneHu okucieHus. CTpoeHune u (U3UYECKUEe CBOICTBa




MPOCTBIX BELIECTB — TAJIOTEHOB. XUMUYECKUE CBOWCTBA HA MPUMEPE XJIOpA
(B3auMoOJIeHiCTBHE C MeTaJllaMi, HEMETAJUIAMHU, LIEI0YaMu). XJIOPOBOJOPO/I.
ConsiHasg  KHUCJIOTa, XUMHUYECKHME CBOMCTBA, TMOJy4Y€HUE, NpPUMEHEHUE.
elictBue xJiopa M XJOPOBOJIOPOJAa HAa OpPraHu3M 4YesoBeka. Baxueiine

XJIOpUJbI U UX HAXOXICHUC B IPUPOAC

2.2

2.3

2.4

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnsl. OcOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe CTeNeHH OKUCcaeHUs. CTpoeHue U pU3nUecKue CBOWCTBa
IPOCTHIX BEIIECTB — KHCIOpPOJa W CEpbl. AJUIOTPOIHBIE MOIM(PHUKALNN
KHCIIOpo/a U cepbl. XMMUYECKHe CBOMCTBa cepbl. CepoBOIOPOJ, CTPOCHHUE,
(1)I/I3I/I‘~I€CKI/I€ A XUMHUYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MPEACTAaBUTCIN
KUCJIOTHBIX OKCHIOB. CepHasi KUCIIOTa, PU3MUECKUE U XMMHUUYECKHE CBOUCTBA
(oOmue Kak mpeacTaBUTENs Kilacca KUCIOT U cnenuduyueckie). XuMHIecKue
peakluy, Jexalyue B OCHOBE MPOMBIIUIEHHOTO CII0c00a MOJy4yeHHsI CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comnn cepH0171 KHCJIOTBI, KQYCCTBCHHAA PCaKIMd Ha
cynbdar-uoH. Haxoxenue cepsl 1 €€ COeqUHEHUN B pUpoje. XUMHUYECKOe
3arpsi3HEHUE OKPYKAIOIIEH Cpebl COSTUHEHUSIMH CEepbl (KUCIOTHBIC O],

3arpsA3HCHUEC BO31yXa U BO,[[OéMOB), CITIOCOOBI €ro MpeaoTBpalICHUA

OO6mas xapaktepuctuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIE CTETNEHU OKHUCICHHUS. A30T, PpaclpOCTpaHEHHE B
npupoje, pusndeckre U XuMuueckre cBoicTBa. KpyroBopor azora B mpupoe.
AMMuak, ero ¢u3MyecKhe U XHUMHUYECKHE CBOMCTBA, MOJY4YeHHE U
npumenenne. Conu aMMOHHUA, UX (PU3MUECKHMEe W XMMHYECKHE CBOWCTBA,
npumeHenue. KauecTBeHHast peakiiusi Ha HOHBI aMMOHHUSI. A30THAsI KUCTIOTa, €€
nonyueHue, pu3ndeckre U XMMHUUECKre CBOMcTBa (00IIHe KaK MpeCTaBUTeNs
KJlacca KHCIOT | crenuduyeckue). lcmonp3oBaHne HUTPATOB M COJIEH
aMMOHHSI B Ka4eCTBE MUHEPAIBHBIX yH0oOpeHHil. XUMUYECKOe 3arpsi3HeHHe
OKPY’KaIOIIEeH Cpeabl COCTMHEHUSIMHU a30Ta (KUCIOTHBIE TOXKIH, 3arpsi3HEHNE

BO3]1yXa, MOYBBI U BOJOEMOB)

®ocdop, amnorponubie Moauduxanuu dpocdopa, husnueckue U XUMHUYECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (GUIMUECKUE U
XUMUYECKHE CBOMCTBA, moiydeHue. VcmonpzoBanue (ocharoB B KauecTBe

MHUHEpAJIbHBIX YA00peHHi

2.5

Obmas xapakrepucTtuka 31eMeHTOB |VA-rpynnsl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHM OKHUCICHMSA. YIJIEpOJd, aJIOTPOIHbIE

MOIU(UKAIIH, PACIPOCTPAHCHUE B TpUpoAe, (U3NYECKHEe U XUMHYECKUE




2.6

cBoiicTBa. Ancopouus. KpyroBopot yriepona B npupone. OKcuasl yriiepoaa,
uX (U3NYECKUE W XMMUYECKHE CBOMCTBA, JCHCTBHE Ha YKHBBIC OPTaHHU3MBI,
MOJTy4eHUE U IPUMEHEHHUE. DKOJIOTUYECKUE MPOOIEMBI, CBSI3aHHBIC C OKCUIOM
yraepona(lV); rumoresa rio0aabHOTO IMOTEIVICHUS KJIMMaTa; MapHUKOBBIN
addekr. YrompHas KuCIOTa U €€ cond, uX (PU3MYEeCKHe U XHUMHUYECKHE
CBOIICTBA, MOJIyYeHUE W MpUMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbI. Vcronb3oBaHne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEILCKOM XO3SHMCTBE

[TepBoHavabHBIC MOHATHSA 00 OPraHMYECKUX BEHISCTBAX KaK O COCAMHEHUSIX
yriaepoja (MeTaH, 3TaH, ATHJIEH, alleTWICH, 3TaHOJ, TJIUIEPHUH, YKCYyCHas
kucioTa). X coctaB m xumuueckoe crpocHue. IloHsATHE O OMOJOTHYECKH
BaXHBIX BEIECTBAX: KHpax, OCNKax, YIIeBOJaX — M HMX POJIH B JKU3HU
yellioBeka. MarepuaibHOE E€IUHCTBO OPraHMYECKUX W HEOPraHUYECKUX

COEIMHEHUI

2.7

Kpemuwmii, ero Qusuueckue W XUMHUYECKHE CBOMCTBA, NOJIY4YCHHE U
npumMeHeHue. CoeanHeHust KpeMHus B npupoze. O0mue npeactaBieHust o0
okcuze kpemHus(1V) n kpemuueBoit kucinote. CUIMKAThI, UX UCIOJIb30BAHNE
B ObITY, MEOUIMHE, TPOMBIIUIEHHOCTH. BaxkHelme cTpouTeIbHbIE
MaTepuaybl: KepamMHuKa, CTEKIJIO, IIEMEHT, OEeTOH, ene300eToH. [Ipobiembl
0€30I1aCHOTO HCIIOJIb30BaHMs CTPOMTEIbHBIX MaT€pPHaJIOB B IMOBCEIHEBHOMN

KHU3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3lloB HEOPTaHWYECKHUX BEUIECTB,
CBOWCTB COJITHOW KHUCIIOTBI; IPOBEIEHUE KAaUECTBEHHBIX PEaKluil Ha XJIOpU-
WOHBI W HAONIONEHNE TPHU3HAKOB HMX IPOTEKAHUS; OIBITHL, OTPAXKAIOIINE
¢u3nUecKre 1 XMMHUYECKUE CBOMCTBA raJIor€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE ¢ 0Opa3liaMy XJIOPUI0B
(rajoreHuI0B); O3HAKOMJICHHE C OOpa3laMu cepbl M €€ COCTUHEHUSIMH
(BO3MOKHO HCHOJB30BAHME BHJIEOMATEpUANIOB); HAOIIOJEHUE Ipoliecca
o0OyraMBaHUs caxapa MoJl IeHCTBUEM KOHIIEHTPHUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4eHHe XUMHUYECKIX CBOMCTB pa30aBICHHOM CepHOIl KUCIOTHI, TPOBEACHNE
KaueCTBEHHOW peakuuu Ha cylbdar-uoH W HaOIIOJeHHEe NpHu3HaKa e€
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKIMH CBOMCTBaMU a30Ta, (hocdopa u ux
COCTMHEHUH (BO3MOXXHO HCITOJIb30BaHHWE BHICEOMATEPHAIIOB), OOpa3laMu
a30THBIX U (OCPOPHBIX YAOOpEHUN; ToydyeHne, coOupaHue, pacrio3HaBaHue
U U3y4CHHE CBOMCTB aMMHaKa; IMPOBEIECHHE KaueCTBEHHbBIX PEAKIIMHA Ha MOH

aMMOHUS W ¢ochaT-MOH W U3yYCHHE TMPHU3HAKOB HMX MPOTEKaHHUS,




B3aMMO/IEICTBYE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEABIO (BO3ZMOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHAIIOB); M3yYEHHE MOJENEeH KpUCTAUINYECKUX
pemérok ainmasa, Trpadura, QynaepeHa; O3HAKOMJIEHHE C IIPOIECCOM
a7icopOLIMK paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM
IIPOTHBOra3a; MOJy4yeHHe, COOUpAaHUE, PAcIO3HABAaHHE U M3Y4YCHUE CBOMCTB
YIJIEKUCIIOrO Tra3a; MpOBeJleHHE KadeCTBEHHBIX peakuui Ha KapOoHaT- U
CUJIMKAT-UOHBl U M3Yy4YECHHE IPU3HAKOB MX IPOTEKaHUS; O3HAKOMIICHUE C
IPOAYKIMEH CUIMKATHON IPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BaXHeHle HeMeTaUIbl U UX COEAUHEHUS))

Mertamisl 1 uX COCAMHCHUA

3.1

OO0mias XxapakTEepPUCTHKA XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux nonoxeHus B Ilepuogmueckoit cucreme xumuueckux snemeHtoB JI.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaioB. Meraminyeckas CBs3b
U MeTaUIM4ecKas KpucTajuindeckas pemérka. DNeKTPOXUMHUYECKUN Pl

HaIPSKEHUN METaJIOB

3.2

3.3

du3nyecKue U XUMUIECKHE CBOMCTBa MeTauioB. OOIIMe crioco0bl MOTyICHHS
MeTansoB. [loHsTHE 0 KOPPO3UU METATIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT
koppo3un. CriiaBsl (CTadb, 9yT'yH, JIOPATIOMUHUN, OpOH3a) U X TIPUMEHEHHE

B 6LITy " MIPOMBIIIJIICHHOCTHU

[Ilenounsle MeTaybl: mosioxkeHue B [leproguueckoil cucTeMe XUMHYECKHX
anemeHToB JI.11. MenzeneeBa; cTpoeHUE X aTOMOB; HaXO0XICHUE B IIPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcusl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMe IETOYHBIX METalIOB U MX

COEeTUHEHNN

3.4

[llenouyno3eMenbHble METaJIBl MarHuii W KaJlbIIUM: TIOJIOKEHHE B
Ilepuonnueckont cucreme xumuueckux a3nemeHtoB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXXJEHUE B mpupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHus W Kalbllusa. BaxkHelmme coeauHeHUs] Kaiblys (OKCHI,

TUAPOKCHI, coyiH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHHUs

3.5

AmoMunuii: monoxenne B lleproanyeckoil cUCTeMe XUMHUYECKUX DJIEMEHTOB
J.W. MenneneeBa; cTpoeHHE aToMa; HaxoxkjeHue B npupone. dusnueckue u
XUMHYECKHE CBOWCTBA aIIOMHHHA. AMQOTEpHbIE CBOWCTBA OKCHAA W

TUAPOKCH/IA AITFOMUHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3nemMentoB J[. 1.

MeHneneeBa; CTpOCHHE aToMa; HaxOoXJACHHE B mpupone. dusudeckue u




3.7

4.1

XUMHUYECKHE CBOMCTBa xene3a. Okcuipl, ruapokcuabl U conu xenesa(ll) u

xkene3a(lll), ux cocras, CBOMCTBA U MTOTyYCHUE

XUMHUUECKUH HIKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3LiaMi METAJJIOB U CILJIaBOB,
X (PU3MYECKHMMHU CBOWCTBAMH; M3YYECHHE PE3YJIbTaTOB KOPPO3HHU METAJUIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocoOeHHocTeH
B3aUMOJICCTBUSL OKCHJA KalblUs U HATpusi C BOAOU (BO3MOXHO
UCIOJIb30BaHUE BHUJEOMATEPHAIIOB); MCCIIEIOBAaHUE CBOWCTB JKECTKOW BOJBI;
mpolecca TOpPEHMsI JKelle3a B  KHUCIopoJAe (BO3MOXKHO —HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB); IPU3HAKOB MPOTEKAHUS KAUECTBEHHbBIX PEAKIIUN HA HOHBI
(MarHus, Kanublms, anoMuHus, 1uHKa, xenesa(ll) u sxemesa(lll), mequ(ll);
HaOJIr0IeHNE U ONIHMCaHKe IPOLIECCOB OKPALIMBAHUS IUIAMEHH HOHAMU HATPHUS,
Kamus W KanblMs  (BO3MOXKHO — HCIOJb30BaHUE  BHUJIEOMATEpPUANIOB);
uccienoBaHie aM(pOTEpHBIX CBOMCTB I'MIPOKCHA ATIOMMHHUSA U THAPOKCHIA
LIMHKA; pelIeHNEe SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHele MeTamibl

Hn UX COCAUHCHUA»

XuMus u OKpYyKaromasa cpeaia

Hosrlie MaTCepHraJibl 1 TCXHOJIOTHUH. BemiectBa n MaTCpHraJibl B IMOBCEIHEBHOM
JKH3HH YeJIOBEKa. XUMHUS U 300pPOBLE. besomacHoe HCIIOIB30BaHNE BEIIECTB U

XUMHUYCCKUX peaKquI B 6I>ITy. HepBaﬂ IoOMOIIb IMPU XUMHUYCCKHUX OKOTaX U

OTpPaBJIEHUSX

4.2

OCHOBBI ~ JKOJOIMYECKOH  TIPaMOTHOCTH.  XHMHUYECKOE  3arps3HEHHE
okpyxarorieit cpenst [IJIK. Ponb xumuu B perieHr# 5K0JI0rHYECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKH YTIIEBOJOPOJIOB (YroJjib, MPUPOAHBIN ra3, He(Th),

MPOJIYKTHI X MEePepabOTKH, UX POJIb B OBITY M MPOMBIIIIEHHOCTH

4.3

XUMHYECKUH SKCTIEPUMEHT: N3ydeHHEe 00pa31ioB MaTepHaioB (CTEKIIO, CTIIIABbI

MCTAJIJIOB, MOJIMMCPHBIC MaTCpI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

0 TI03HABAa€MOCTH SIBJIEHUM HPUPOJbl, NOHHMaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMMYECKOW HayKH KakK 00JacTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJIbTypbl M IMPaKTUYECKOU
NEeSATEeIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAaYYHBIX METOAAaX IMO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HUCCICAOBAHUS BCHICCTB W HU3YUYCHUIA
XUMHUYCCKUX peaKHHﬁ; YMCHHUEC HUCIOJb30BATH MOACIU  JJIA

0OBSICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMHM TEXHOJOTMSMHU, OCHOBAaHHBIMH Ha JOCTHIKEHHSIX
XUMHYECKOH HAyKH, YTO IMO3BOJUT OOYYArOIIMMCSl pacCMaTpUBAaTh
XUMUIO Kak chepy cBoeld Oyaymed mpodeccruoHaTbHON
NEeSTeTbHOCTH W CHeNIaTh  OCO3HAHHBI BBIOOD XHMHUH  Kak
npodWIBHOrO TMpeaMeTa NpU Mepexoie Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

2.1

Brnanenue crucreMod XUMWYECKHX 3HAHMM M yMEHHE NPHUMEHSTH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOKHEHIIINE XMUMUYECKUE TOHATHUS: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CII0KHOE BEIIECTBO, OJHOPOAHAS U
HEO/IHOPOJIHAsi CMECh, OTHOCUTENIbHbIE aTOMHAsi W MOJIEKYIsApHas
MacChl, KOJMYECTBO BEHIECTBA, MOJb, MOJSIPHAs Macca, MOJISIPHBIN
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHUE, CONb (CPEHHsIsI), XMMHUYECKAs
peaklusi, peaklUd COEIUHEHUs, pPEeaKUHMU pas3JIoKEHUs, PEaKLUU
3aMeIleHHUs], PeaKIMi OOMEeHa, TEIUIOBOM 3(QEeKT peakiyu, 3K30- U
SHJOTEPMHUYECKHE PEAKIINHU, PACTBOP, MAccoBas J0Js1 XMMHUYECKOTrO

9JICMCHTAa B  COCAUHCHUH, MACCOBasA HOOJd MW NPOUCHTHAA




2.2

2.3

KOHLIEHTPALKs BEIIECTBA B PACTBOPE, SIAPO aTOMA, SIIEKTPOHHBIN CIION
aToMma, aToMHas OpOuTab, PagUyC aTOMa, BAJEHTHOCTb, CTEIEHb
OKUCJICHHsI, XUMUYECKas CBS3b, JIEKTPOOTPULATENIBHOCTD, MOJISPHAS
U HEIOJISIPHAs KOBAICHTHAS CBsI3b, MOHHAS CBSI3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PELIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJISIpHAsi), HOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIEKTPOIIUT,
IIEKTPOJIUTUYECKAsT JAUCCOLMALUS, pEeaKlMU MOHHOIO OOMeEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHUCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMHYECKOe pPaBHOBECHE, OOpaTHMble W HEoOpaTHMblE DPEaKIHH,
CKOPOCTh XMUMHYECKOW peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAlOIIME 3aKOHbl XUMHM: 3aKOH COXPAHEHHMS MaccChl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOragpo

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOpHU:, TCOPHUA

BHCKTPOHHTH‘IGCKOfl JUucconmuanumn

Biianenne ocHOBaMM XMMUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHUE TpPaBWIbHO MCHOJB30BaTh M3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCII€ MHUHEpalbHbIE YIOOPEHMs, METAJIbl U
CIUIaBbl, MPOAYKTHI MEpepadOTKH TMPUPOTHBIX  HCTOYHHKOB
YTII€BOOPOAOB (yTJIsi, MPUPOIHOTO Ta3a, HeTH) B OBITY, CETHCKOM
XO035MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAYECHHUS IKUPOB,
OenKkoB, YIJIEBOJOB /Il OpraHM3Ma  4YelloBeKa; yMEHHe
MPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMUYECKHUX IPOIECCOB Ha

OpraHHU3M 4YeJIOBeKa U OKPYKAIOUIYI0 IPUPOIHYIO Cpery

3.2

3.3

YMEHUE MHTETPUPOBATh XUMHUYECKHE 3HAHUS CO 3HAHUSAMU JIPYTUX
y4eOHBIX IPEMETOB

HaJIN4YME ONbITa paboThI C Pa3IMYHBIMU UCTOYHUKAMU UH(POPMALIUU
0 XUMHH (Hay4yHas U Hay4yHO-TIOMYJISpHAas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMEHHE OOBEKTHUBHO OILIEHWBATh WMH(OPMAIUIO O BEMIECTBAX, WX
NpEeBpalleHUsIX M NPAKTHUYECKOM TMPUMEHEHHMH M yYMEHHE

HCIIOJIB30BaTh €€ AJId PCIICHU A yqe6HO-HO3HaBaTGHBHBIX 3aJga4d




BJIaIIeHI/Ie OCHOBaMHM ITOHSTHIHOI'O arrmapara 1 CHUMBOJIMYCCKOI'O

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMYJ'I HEOpPTraHNYCCKUX BEIICCTB,

4 YpPaBHEHUN XHUMHUYECKMX pPEaKLHUi; OCHOBAMH XUMHUYECKOMN
HomeHkatypsl (IUPAC u TpuBHanbHOIN)
YMmeHune o0bACHATH CBSA3b MOJIOKEHUs 1eMeHTa B [lepuonnueckoit
CHUCTEME C YHUCJIIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB

5 XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsj snpa, oOIIee YHCIIOo
AJIGKTPOHOB), pACIpPEACICHUEM DIIEKTPOHOB IO JHEPTreTUYCCKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPHOAOB, KaTUSI U KAJIbLIUS
[IpencraBienne O  MEPUOAMYECKONW  3aBHUCHMOCTH  CBOWMCTB
XUMHUYECKHX JJIEMEHTOB (palnyc aToMa, JIEKTPOOTPHUIATEILHOCTS),

6 MPOCTBIX M CIOXHBIX BEIIECTB OT TMOJOXKEHHUS D3JIEMEHTOB B
[lepuonnueckoii cucreme (B MajblX IMEPUOAAX U  TJIABHBIX
MOJArPYMIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XAMHUYECKHE DJIEMEHTHI

7.2 HEOpraHUYeCcKre BellecTBa

7.3 XUMHUYECKHE PEaKIUN

8 YMeH#ue onpenensrs:

8.1 BaJICHTHOCTh M CTENICHh OKHUCJICHHS XUMHUYECKHUX DJIEMEHTOB, 3apsi]

' MOHA

8.2 BUJ XMMUYECKOW CBSI3U M THUI KPUCTAJUTMUECKOH CTPYKTYpHl B

' COCTUHEHUSIX

8.3 XapakTep Cpellbl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUH)

8.4 OKUCITUTENb U BOCCTAHOBUTEIIb

9 YMeHue xapakTepu3oBarh (pU3NUecKre U XHMUUECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJOPOA, TpaduT, ammas,

9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIH, MarHHMH,
KaJIbIIMH, aTIOMHHHH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOPOB (BOia,

99 aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOJ], OKCHIbI U THIPOKCHJBI

metaimoB |-l1A rpynm, amromunus, menu (1), nmuaka, xenesa (11 u

I11), okcuasl yrinepona (Il u IV), kpemuus (1V), azora u pocdopa (111




u V), cepol (IV u VI), cepuucras, cepHas, a30TucCTas, a30THasd,
dbocdopHas, yrojbHasi, KpeMHHEBasK KHCJIOTA U UX COJIH)

IIPOrHO3UPOBATE H  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHH:A, MPUMCHCHHUC BCIICCTB B

%3 3aBUCUMOCTH OT HMX CBOKMCTB, BO3MOXXHOCTb IPOTEKAaHUS
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX
10 YMeHue COoCTaBIsATh MOJICKYIIIPHBbIC U MOHHBIC YPABHCHUS PEaKIIHIA,
B TOM YHCIIE:
10.1 peakIrii HOHHOTO OOMEHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
103 WUTIOCTPUPYIOIIMX XUMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
' (TpyIim) HEOPraHUYECKHX BEUIECTB
10.4 MOJITBEPKIAIOIIMX T€HETUICCKYIO B3aUMOCBSI3b MEXK]Ly HUMH
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEJIBHYIO MOJICKYJISIPHYFO M MOJISIPHYEO MAacChl BEIIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSM XHMHUYECKUX PEAKIUi U HAXOAUTHb KOJIUYECTBO
' BeIeCcTBa, 00BEM M MacCy pearceHTOB WIIH MPOTYKTOB PEaKIIUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOrOo TMO3HaHus (HaOIIO/IeHHE,
121 U3MepeHHe, YKCIIEPUMEHT, MOJISIIUPOBAHNE) TIPU U3YUECHUH BEIIECTB
' U XUMHYCCKHX SIBJICHUH; yMeHHE C(OpMYIHpPOBATh MPOOJIEMy H
MPEJIOKUTH MMYTH €€ PEeIICHUs
122 Oe3omacHOil pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBAHUEM
MpaBUJIaMU 0e30MmacHOro oOparteHus c BEIIECTBAMH,
WCIIOJIb3YEMBIMH B ITOBCEIHEBHOM KM3HU, MTPABUIIAMH TTOBEJCHHS B
12.3 HEeNsIX cOepexeHHs 30POBbSI U OKPYXKAIOIIEH MPUPOIHON CPEIbI;

MOHMMaHUE Bpea (0MacHOCTH) BO3ACUCTBUS Ha KUBbIE OPTraHU3MBbI
ONpeaeIEHHBIX BEILECTB, croco6oB YMEHBIIEHUS u

MIPEAOTBPAIIEHUS X BPEIHOTO BO3JICHUCTBUS




13

131

13.2

13.3

Hamune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

U3y4eHHEe M  omnucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHUECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUA XUMHUECKUX peaKlui
U3Yy4eHHE CIIOCOO0B pa3zesieHus: cMecei

MOJIyUeHUE KHUCIOpPOJa M H3YYEHHE €ro CBOICTB; MOJIy4YeHHE
BOJIOPOJa M U3YYEHUE €r0 CBOMCTB; MOJIyY€HHUE YIJIEKUCIIOTO raza u
M3Y4YEHHE €ro CBOWCTB; MOJy4yeHHE aMMHUaKa W H3y4yeHHUE €ro

CBOWCTB

13.4

135

IIPUTOTOBJIEHUE DPACTBOPOB C OIPEACIEHHON MACCOBOM JOJIEU
pPacTBOPEHHOIO BEILECTBA

IPUMEHEHWE  HMHJAMKATOpPOB  (JlakMyca,  METWIOpaHka MU
denondranenna) sl ONpeaeNeHUsT XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U ILIeJIoYei

13.6

HCCIICIOBAaHNE U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCIICCTB
Pa3IMYHBIX KJIACCOB; NU3YUCHUC B3aMMOACHCTBUS KUCIOT C MCTajlllaMu,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA )41 HEPACTBOPHUMbBIMU
OCHOBAaHUAMHU, COJEIMH, IIOJIYYCHHC HEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro McCTajlyia JApyruM M3 pacTBopa COJIH;
HUCCICIOBAaHUC aM(l)OTCpHBIX CBOICTB TUAPOKCUIAOB aJTFOMUHUSA U

MUHKA

13.7

13.8

pelIeHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMaM: «OCHOBHBIE KIIACChI
HEOPTraHUYECKHUX COETUHEHHI; «INEeKTPOIUTUYECKAS
auccoruanusay;, «BakHeHInne HEMETaIBI M WX COCIAHMHCHUI,

«Baxkneiiie MeTalIbl M UX COSANHECHU

XUMHUYECKHE  OKCIEPUMEHTBI,  HWUIIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIIUU Ha
MPHUCYTCTBYIOIIME B BOAHBIX PAacTBOpPaxX HOHBI: XJIOPUI-, OpOMUI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUSI, MaTHUS, KaJIbIUs, aTIOMUHUS,

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

14

VYMmeHnue:




NPEJCTaBIATh PE3yAbTaThl JKCIEpUMEHTa B (OpMe BBHIBOOB,

14.1 JIOKa3aTeNIbCTB, TpaUKOB U TAOIUIl W BBISABIATH SMITMPUUYECKHE
3aKOHOMEPHOCTH
YCTaHABIIMBAaTh  CBSI3M  MEXIY  pEabHO  HAOIIOAaeMBIMU
14.2 XUMHYECKHMH SIBJICHUSIMH W TIPOLIECCAMHU, TPOUCXOISIIUMH B

MaKpo- ¥ MUKPOMHUPE, OOBACHATh IPUUNHBI MHOTOOOPa3usl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

Yucrteie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

1.2

1.3

ATOMBI U MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJIBI XMMHYECKHX

3JICMCHTOB. HpOCTHe H CJIOKHBIC BCIICCTBA.

XumMuueckas (1)OpMy.]'Ia. BaneHTHOCT, aTOMOB XMMHUYECKHMX DJIEMEHTOB.

CreneHp OKUCICHUS

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAas aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJIsSIpHAsA Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTa

B COCAUMHCHUU

1.5

1.6

KonmgectBo BemectBa. Monb. Momsipaas macca. MoJIIpHBIIA 00BEM Ta30B.

B3aumocBs3b KOJIMYCECTBA, MAaCChl U YUCJIa CTPYKTYPHBIX CAUHUI] BEIICCTBA

dusznuecknue U XMMHUYECKHE SIBICHUSA. XHUMHYECKast peaknuus u ec IMPU3HAKH.

3akoH COXPAHCHUSA MACChl BCHICCTB. XHUMUYECKHE YpaBHCHUA

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonﬂqecxaﬁ CUCTEMA XHUMHYCCKHUX OJICMCHTOB

J.1. MenneneeBa. CTpoeHue aToMOB

2.1

[lepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XMMHYECKHX DJIEMEHTOB
.M. Menneneesa. Ilepuoasl u rpynnbl. PU3HYECKUI CMBICI MOPSIKOBOIO

HOMEpa, HOMEPOB MEpPHOJia U IPYMIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifep. M3oTomnbl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX 000J0YeK aTroMoB TMepBbIX 20 XHMHYECKHUX DJIEMEHTOB

[Tepuonuueckoit cucremsl .. Mennaeneena

2.3

3aKOHOMepHOCTI/I B U3MCHEHHUM CBOMCTB XMMHUUECCKHUX DJIEMCHTOB MEPBBIX Tpex
NepruoaoB, Kajius, KaJbLUA (pazu/lyca ATOMOB, JJICKTPOOTPHULIATCIBHOCTH,
MECTANIMYCCKUX HW HEMECTAIIIMYCCKHUX CBOﬁCTB) n Hux CO@}II/IHGHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHEM OJICMCHTOB B HepI/IOI[I/I‘{CCKOﬁ CHUCTEME U

CTPOCHUEM HUX ATOMOB

Crpoenue BemiecTBa

3.1

Xumnueckass cBsi3zb. KoBajieHTHast (mojispHass M HEMOJsIpHAsi) CBSI3b.
DNEeKTPOOTPULATEIbHOCTh ~ XMMHUYECKUX  3JeMEeHTOB. VoHHas  CBS3b.

Merannueckas CBSI3b




3.2

Tunsl KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, HWOHHAasA, METaJUIMYecKas),
3aBHUCHMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAILIMYECKON PEIIETKA U BHJIA

XUMHUYECKOH CBSI3U

4.1

4.2

Baxwneline npeacraBuTeNM HEOPraHWYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. MeTamisl ¥ uXx COCIUHCHUA

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpa3yromue: OCHOBHBIE, KHUCIJIOTHBIE, aM(pOoTepHBIC) u
Hecosieo0pa3yrome; OCHOBaHHM (MIENTOYM M HEPACTBOPUMBIC OCHOBAHWSA);
KHCJIOT (KUCIIOpOJICOMepKAae U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CPEIHUX M KUCITBIX )

dusnyeckue M XHUMHUYECKHE CBOMCTBaA IMPOCTBIX BCHICCTB-HCMCTAJJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a3ota, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

duznyeckre W XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJIJIOB: JIMTHUA,
HaTpusA, KaJIid, Mardivisd U KaJbOWs, aJIIOMUHHKA, KEJIC3a. BHCKTPOXI/IMI/I‘ICCKI/Iﬁ

paa HaHpH)KeHI/Iﬁ MCTaJ1JIOB

dusznueckue 1 XUMHUYECKHUE CBOMCTBA BOJOPOJHBIX CO€IUHEHUI HEMETaJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBA OKcHIOB HemetainioB: cepsl (1V, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tonyuenue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: metauioB IA-IIA rpynn, munka, meau(ll) u

xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB

XUMHUECKUE CBOMCTBA OCHOBAHUHN M aM(OTEPHBIX THIPOKCUIOB (Ha MpUMepe
THIPOKCUIOB alllOMHUHHUA, JKeje3a, ULuHKa). [lomydyeHne ocHOBaHUM U
aM(OTEpHBIX TUAPOKCHUIOB

OOmre XMMHUYECKHe CBOWCTBA KUCIIOT: XJIOPOBOJAOPOAHOM, CEpOBOJOPOIHOM,
CEpHUCTOM, CepHOM, a30THOH, (hochopHO, KpeMHHEBOM, yroinbHOU. OcoObie
XUMHUYECKHE CBOMCTBAa KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonyuenune kucaor

OOme xuMU4Yeckre cBoiicTBa cpenHux coneil. [lomydyenue coneit
[Tonyyenue, cobupaHue, pacro3HaBaHHE BOAOPOJAA, KHUCIOPOJA, aMMHaKa,

YIIIEKHCIIOTO Ta3a B 1abopaTopuu
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[Tonyuenne aMMuaka, CEpHOM M @30THOM KUCJIOT B IPOMBITIIEHHOCTH. O01ne

CTIOCOOBI OJTYYCHHUSI METAJIIIOB




4.12

I'eneTtnueckas CBA3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/If/’I

XUMHYECKUE PEAKIIUU

5.1

Knaccuukanus XuMHUECKUX peaKiuii o pa3IudHbIM PU3HAKAM: 110 YUCITY U
COCTaBY YUYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mo

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMHUYECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TermnoBoit ApdeKT XUMHUYECKOH peakiuH, TEPMOXMMUYECKHE YPaBHEHUSI.
DK30- ¥ 9HJIO0TEPMUYECKUE peakuH. TepMOXuMHIECKHe YpaBHEHUS
OKHCIUTETEHOBOCCTAHOBHUTENBHBIC peakinu. OKUCIUTENN 1 BOCCTAHOBHUTEIH.
IIpoueccel  OKMCIEHMSI W BOCCTAHOBJIEHMS.  ODJIEKTPOHHBIM  OayiaHC
OKHCJIUTEIIbHOBOCCTAHOBUTEILHOM PeaKkLIuK

Teopust snekTponuTrdeckoi aucconnanuu. KatnoHsl, aHHOHBI. DJIEKTPOIHUTHI
U HE3NEeKTPOoJUThl. CUJIbHBIE U ClIa0ble 31eKTPOauThl. CTeneHb TUCCOLMALUN

Peakuuu noHHOTO obMeHa. YcioBus IIPOTCKAHHA peaKI_II/Iﬁ HOHHOI'O 06MCHa,

IIOJIHBIE Y COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIIMN

XHMHMS ¥ OKpYXaromas cpeaa

6.1

BemectBa m Marepuansl B IIOBCEJHEBHOM JKM3HM 4YeloBeKka. be3omacHoe
UCIOJIb30BaHUE BEIIECTB M XMMUYECKHUX pEaKkUui B jabopaTopuu U OBITY.

HepBaﬂ IIOMOIIB TP XUMHUYCCKUX OKOTaX U OTPABJICHHUAX

6.2

XUMHUYECKOE 3arps3HEHHE OKPYKAWIIeH cpeabl (KUCIOTHBIC —JOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOAOEMOB), CIIOCOOBI €ro IMpeloTBpaIeHUs
[IpenensHass nomyctumasi koHueHTpauus BemectB (IIJK). Ponp xumun B
pelIEHNH HKOJIOTHYECKUX MpobieM. YcuieHue NapHUKOBOro 3ddekra,

pa3pylieHue 030HOBOTO CJIOS

6.3

6.4

[Ipumenenue cepsl, a3ora, hocdopa, yriaeposaa, KpeMHHUS U UX COCIUHEHUN B
OBITY, MEIWIIMHE, MPOMBIIUICHHOCTH W CEILCKOM Xo3siicTBe. [IprMeHeHue
METAJUIOB M CIUIABOB (CTallb, YYTYH, IIOPATIOMHHHUH, OpoH3a) B OBITY H
MIPOMBIIITIEHHOCTH MX coequHeHni. [IoHATHE 0 KOPPO3WUH METAIIIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HU

[TpupoaHble HMCTOYHMKH YIIIEBOJOPOJOB (Yroib, HNPUPOAHBIN Ta3, He(Th),

MPOJYKTHI UX MepepaboTku (OEH3UH), X POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

[lepBoHavabHBIE TIOHATHSA OO0 OPraHWYECKHX BEIIECTBAX KaK O COCIWHEHHSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJULIEPUH, YKCYCHAs KUCIIO0Ta).
[TonsiTre 0 OMOOTUYECKH BaKHBIX BEIIECTBAX: KUPAX, OCIIKaX, yriIeBoIaX — U UX

POJIHM B )KU3HU YCIIOBCKA




PacyéTer:

7.1 1o hopMynaMm XUMHYECKUX COCAMHEHUI
7.2 Macchl (MaccoBOif) JJOJIM PaCTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 M0 XMMUYECKUM yPaBHEHUSAM




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumus, 9 kinacce/ I'abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

» Xumusi: 8-if kiacc: 6a30BbIN YPOBEHb: YUCOHHK; 5-€¢ HU3AaHUE,
nepepabotanHoe, 8 kinacc/ 'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.
AxunonepHoe o6mectBo «M3narensctBo «lIpocsemienne»

» Xumusi: 9-if kiacc: 6a30BbIi ypPOBEHb: YUCOHHK; S5-€ U3AaHUE,
nepepabotannoe, 9 kiacc/ I'abpuensn O.C., Octpoymon U.I'., Cnankos C.A.
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBenienue»

H.E. Ky3nenosa, A.H.JIeBkuH «3agayHuk no xumuu 8 knacc» M.:BeHrana -
I'pad; 2007

H.H. I'apa, M.B.3yeBa «KoHTpoJbHBIE U TPOBEPOYHBIE PAOOTHI IO XUMUU. 8-
9 k1. — M.:[Ilpoda,2004.

A.M.Panenxuii . «/IlugakTuueckuii MaTepuai o XuMuu it 8-9 kiaccos. -

M.: [Ipocsemenne,2016.

METOINYECKHUE MATEPHUAJIBI JIVISA YUUTEJIA
HutepHeT-coodmiecTBo yunrtenein — http://www.pedsovet.ru
CoumainpHas ceTh nearoros u yuureneit — http://www.zavuch.ru

Oo0pa3zoBatenbHbIe pecypenl cetu MaTepuer — http://www.katalog.iot.ru



CereBble 00pa3zoBarenbHbie coodmecTBa — http://www.openclass.ru

CBobOouas snnukiIoneaus — http://www.ru.wikipedia.org

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1.http://festival.1lseptember.ru

2.http://nsportal.ru/shkola

3.http: //chemistry.su/about.htm

4.http://lwww.fipi.ru

5.http://www.coderussia.ru

6.http://chem.msu.ru/rus/

7.http://him.1september.ru/

8.www.college.ru/chemistry

9.http://www.alhimikov.net/

10.http://elementy.ru/chemistry

Od¢uumanbHbiil cailt MuHKHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoi
deneparun — http://www.mon.gov.ru

denepanbublil mopran "Poccuiickoe oopaszoBanue” — http://www.edu.ru
Nudopmarmonnas cucrema "EnnHoe 0kHO JIOCTyIIa K 00pa3oBaTeIbLHBIM
pecypcam" — http://window.edu.ru

Ennnas xomuteknus udpoBbIx 00pa3oBaTelbHbIX pecypcoB — http://school-



collection.edu.ru

®denepanabHbIi LIEHTP UHGOPMAIIMOHHO-00pa30BaATENbHBIX PECYPCOB —
http://fcior.edu.ru

Oob1epoccuiickoe neaarornueckoe MHTEpHET-COO0IIECTBO-
http://www.schoolexpert.ru

Enunas craproBas crpanuna Illkonsnerit mopran — http://portalschool.ru/
®enepanbHbIN LHEHTP UHDOPMALIMOHHO-00pa30BaTENbHBIX PECYPCOB —
http://fcior.edu.ru/

AIIITO CII6 — http://www.spbappo.ru

OTKpHITHIH Tegarorudeckuii popym — http://www.festival
Poccuniicknii IeHTp My3€HHOM NTEJArOTUKU U JETCKOTO TBOPUYECTBA -
www.center.rusmuseum.ru

Wznarensckuit oM «1 ceHTsOps» - http://www.1september.ru

Cetb TBOpUeCKHUX yuuTeneir — http://www.it-n.ru

Wudopmannonnslit mopran nojaepxxku EI'D — http://www.ege.edu.ru
HNupopMalinoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B 00pa30BaHUU —
http://www.ict.edu.ru

Karasior yueOunkoB — http://www.ndce.ru

KM-mkosa — http://www.km-school.ru



		2025-09-03T17:44:31+0300
	Флоренкова Людмила Александровна




