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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpamMMbl MO XUMHHU, OMPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, OMNpeAeNseT BO3MOXHOCTH IMpeaMeTa Ui
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUSIIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUsS B OOYYEHMHM XUMHH OOECredyuBaloTCs crerupukon
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSITHI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHHsl MPOTpaMMbl N0 XUMHUH CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 Inoaxoaa K €€ m3ydeHuro. CoaepikaHue CKIaIbIBa€TCs U3 CHUCTEMBI
IOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHIHUILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoamyeckoro 3akona /. 1. MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS PacCMATPUBAIOTCA HA OCHOBE HOMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUA B Hayke. M3yyeHue XUMUU MPOMCXOAMUT C MPUBJICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a/1aua
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX MOJIO0KEHUN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU M3YYCHHUH BEIICCTB U XMMHUYECKUX PEaKIuH, B
dbopMHUpPOBAaHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y4€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMH B MTOBCEIHEBHOM JKU3HU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmMupoBaHHE WHTCIUICKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciIoBUi, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YYarOIIMMHUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJTFOUECBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJB3YysS 3HAHUS W OMbBIT, MOJYyYCHHBIC MPH H3YUYCHHUH
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NEeSTeIbHOCTH;

— ¢opMmupoBaHHEe y OOy4YaOIIMXCS T'yMAaHUCTUYECKUX  OTHOIICHH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

Oo1ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmiero oOpazoBanus, coctaisieT 136 vacos: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tenma u BemiectBa. PU3WYECKHE CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSTHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumnyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Moisib. MonsipHas Mmacca. B3auMocBsi3p KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIECTB. XUMHUYecKue ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 0O0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOJIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMKMCAHWE MPU3HAKOB MPOTEKAHUS XWMHUYECKHX peakiuil (pasziokeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xkene3a ¢ pactBopoM conu meau (11),
U3y4YeHUE CIOCOOOB PA3EJICHHUsS] CMECEH: C MOMOILIBIO MarHuTa, (PUiIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONHUCAaHWE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BeecTBo. Haxoxaenuwe kuciaopoga B mpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoObl
NOJIyYeHHUs] KUcIopoAa B Ja0OpaTopud W MHPOMBINUIEHHOCTU. Kpyrosopor
KHcIopoaa B mpupoae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpOoaa.



TennoBoit 3h(deKT XUMHUECKONW peaklnd, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3lyXa, YCWJICHHE MAPHUKOBOTO (D deKTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4YeIOoBEKa. KpyroBopoTr BoAbI B MPUPOJIE.
3arpsi3HeHHe NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOIMCTBA OKCUJIOB. [lonydenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctm wmeramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIIPEIEIICHUE COJNEPKaHUs KUCIOpOAa B BO3AYyX€, MOJyYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
npeKpalleHus ropenus (mosxkapa), 03HaKOMJICHHE C 00pa3aMK OKCHJIOB U OTICAaHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHHE M U3YYCHUE CBOWMCTB
BOZIOpo/ia (TOpeHue), B3auMoieicTBre Bogoposia ¢ okcuaom meau (1) (Bo3zmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWe OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IMUHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau () ¢ pactBopoM cepHOM KUCTOTBI, KUCIOT C METANIAMH, PEAKIIUil
HEWTpanu3aluu, MOJy4YeHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OxucANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIINHU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnonnueckuit 3axoH. [leprognyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucteMmbl xumudeckux snemeHToB . M. MengeneeBa. llepuonbl W TpyIIibL.
Du3NYECKU CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTH M3MEHEHHUSI pajiuyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO TPpyIaM U Mepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [leproanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tpornecchl OKUCIIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHU KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COSIUHEHHUS).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU W3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHSA: HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOJUIHOCTh, HAOIOIEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

@u3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/I, ©30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TIOPOJIbI, MOJIE3HbBIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHSI, KANbIU U UX COSAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PEILIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUMA KPUCTAIUIMYECKOU PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaimysa XuMuuecKuX peakivii Mo pa3aTudHbIM MPU3HAKaM (10 YUCITy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKUE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonsTre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsTHEe 0 TOMOT€HHBIX M TeTepPOTCHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUU U TOJIOKEHUE XHUMHYECKOIO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHue  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HCIOJIb30BaHMEM  METOJa
AIEKTPOHHOTO OajaHca.



Teopus 3NEKTPOIUTHUECKON JUCCOUALMU. DIEKTPOIUTHI U HEIJIEKTPOJIMTHI.
KarnoHnbl, aHHMOHBI. MeXaHHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHbIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHUYECKHX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(Xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEAOBAHHUE  DIEKTPOIPOBOIHOCTH
PacTBOPOB BELIECTB, IIpoLEcca AUCCOLUAIIMY KUCIIOT, HIeJIouel U coJiei (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHNil (FOpEHUE, pEeaKIuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKTepHble CTENeHU OKucieHus. CTpoeHne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IIOJy4YeHUE, NOpuMeHeHue. JleiictBue xiopa wu
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, U3NYECKUE U XUMUYECKUE CBOMCTBA (001IMe KaK MpeCTaBUTeNs
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kucaoTbl. CONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue ceppl U €€ COCNMHEHUHW B TpUpOoJE. XUMHUYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPpeI0TBPAIEHHUS.



OOmast xapakrepuctuka 3aeMeHToB VA-rpynmnbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIECHHA. A30T, pacHpOCTPAHEHHE B MPUPO/E,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOoNydyeHHue, (PU3MUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCJIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, Guzndyeckue u xumuueckue cporctra. Okcun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHEC CBOWCTBA, MOJIYYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaueCTBE MUHEPAIbHBIX YI00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHue B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrimepona B mnpupoae. OKCuAbl yriepoaa, UX (U3UYECKUE U
XMMHUYECKHUE CBOICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, I[OJIyY€HUE U
IpUMEHEHHE. DKOJIOTHYecKue mpoOiieMsbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYECKHEe U XMMHYECKHE CBOMCTBA, MOJYyYEHHE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILECTBAX: )KMpax, OeNKax, yrieBojgax — U ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COCAMHEHUH.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYYCHHE H
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemuus (V) u kpemaueBoit kucnore. CUIMKATBI, MX UCIOIB30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEITHEBHOM JKU3HU.

Xumuueckuii IKCnepumeHm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHIE MPU3HAKOB



X TPOTEKAHMS, OMBITHI, OTpAKAMOIHMEe (PU3NUECKHNE W XUMHYECKHE CBOMCTBA
rajoreHoB M HUX COEJUHEHUI (BO3MOXKHO MCIOJIb30BAHUE BHUIECOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCIJIOTBI, U3YYEHUE XUMHUECKIX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a3oTa, ¢ocdopa U uUx
COEJIMHEHU (BO3MOKHO MCIIOJIb30BAaHUE BUEOMATEPUAIOB), 00pa3liaMu a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX PEAKIUA HA HOH aMMOHHUS U
dochar-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW Aa30THOW KHUCJIOTHI C MeEIbi0 (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIy4EHUE,
coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOMCTB YIJIEKUCIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeline HeMeTalibl U HX
COEIUHECHUS.

MeTaJsibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U MPOMBIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHX
sanemenToB /. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUILI HaTpus W Kanus. [IpumMeHeHHe TIENOYHBIX METalIOB M HX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3jiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U



KaJiblusl. BaxkHeiire coefuHeHus Kanblus (OKCU, TUIPOKCHI, comu). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHAA M THIPOKCH]IA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHUYECKHE CBOMCTBA xene3a. OKCcu b, THAPOKCHIBI U comu xkene3a (11) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIUS, AIFOMUHUS, [IMHKa, sxkere3a (11)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHuE IPOIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAMU HaTpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCliefoBaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHHE SKCIEPUMEHTANIBHBIX 3aJay 1o teme «Baxunelmue
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HeHHE OKpYyKarouiehd cpenbl (MpeesbHas IOomycTHMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceazu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmme ecTeCTBEHHO-HAYYHbBIE MOHSATHSA: HAy4YHBINM (DAKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, AIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJTUI, U30TOIIBI,
pPaliOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CIuiaBbl, (PU3MYECKHE BEIMYMHBI, SAMHUIIBI M3MEPEHHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, TIOJIE3HbIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX JICSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITIOTHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3aJ1au, BBINOJHEHUH XUMHYECKUX SKCIIEPUMEHTOB,
CO37[aHNH Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3AaMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHHWBATh CBOE MOBEJICHUE
M MOCTYNKH CBOMX TOBApHUIIEH C MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYyJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypoO, IOOCTYNHBIMH TEXHHUYECKHMMH CpPEIACTBAMH HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHWI0 W TMO3HAaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3]I0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) TPy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30oBaHus C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 11eTIeCO00pa3HOe OTHOLIEHHE K MPUPOJIE KAK HCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEIEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaLIHSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOAJBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISIOT 3HAYMMbBIC JIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC ydeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTAMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalJIoIaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUUHbIe METOJBI U 3allpOChl MPU MOUCKE U OTOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO KCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W aHAJU3UpOBaTh B IIpollecce Y4YeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHHMsI 33]1aBaTh BOIPOCHI (B XOJ€ AUajiora U (WIN) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUS, YMEHHUS U CHOCOOBI



JNEUCTBUM, BUABl JESITEIBHOCTA IO T[OJY4YEHUIO HOBOTO 3HAHHWS, €ro
WHTEPIPETALNN, IPEOOPA30BAHUIO U MPUMEHECHUIO B PA3TUYHBIX YICOHBIX U HOBBIX
CUTYyaIHUsX.

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

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCSl YMEHUIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJIEHHS, XMMHYECKasl peakiusi, KiIacCU(UKaIUs pEeaKUuui: peakuuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUS, PEAKIMU 3aMENICHUs, peaKuuu
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKIINH, TEIIOBOU 3PPEKT peaKiuH,
AJIpO aToMa, dJIEKTPOHHBIN CJIOW aToMa, aTOMHast OpOUTalb, paguyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBS3b, HWOH, KaTHOH, AaHWOH, pPACTBOpP, MaccoBas JOJs BellecTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHYECKUX PEAKIINM;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT HMX MosioxkeHus B lleprogumueckoil cucreme,
3aKOHOB COXPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHS «TrJaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OoJbIlINe TEPUOAbl, COOTHOCHUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sapa, 00111ee Yuciio SJIEKTPOHOB U
pacrnpeneneHue uX 1o IEKTPOHHBIM CIIOSM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChl BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmyse COCIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHE, CHUCTeMaTU3alluio, Kilaccu(uKkaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

CJIEIOBATH IMPaBUJIaM MOJIb30BAHUS XUMHUYECKOM MOCY 0 1 1a00paTOpHbIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Bomopoa M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpEACTEHHON
MacCoOBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xonIy o0yueHus B 9 Kjiacce npeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE pEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE pPEaKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKOW PEAKIHH, TMPEACIbHO IOMYCTUMAas KOHIIEHTpaIUsI
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XMMHUYECKUX PEAKIIUA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJICHTHAs, HWOHHAs, MeETa/UIMYecKas) B HEOPraHUYCCKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica [lepuonmueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIHCHIBAaTh W XapaKTepPHU30BATh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manesle W OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TabIHUIIE, C YUCITOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpejenax MallbIX NEpPUOJ0B U
IJIABHBIX MOJATPYHI ¢ YYETOM CTPOCHHS X aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITb YPAaBHEHUSI BJIEKTPOIUTHYECKOW JTUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIMA MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUid, TOATBEPKIAIOMINUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJCTBOM COCTABJICHUS JICKTPOHHOTO OalaHca ATUX peaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCCOBYIO JIOII0 XHMHYECKOro J3jieMeHTa Mo ¢GopMmylie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIuu;

COOJTI0IaTh TIPAaBHUIIA MTOJIH30BAHUS XUMUYECKOM TIOCYA0H 1 1a00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBHM C HHCTPYKIHUSIMH TIO BBIIOJHEHHUIO J1A0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HWOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, 0000IIEHNEe, CHCTEMAaTH3aIINIO, BBISBIICHHE IPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaundecTBo yacoB
Neo HanmenoBanue pa3jiesioB u JuiekTpoHHbIE (UG POBHbIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Pa3nen 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/YNVJIX660G
MPAKTUYECKOU JeATETbHOCTH
YyeJIOBEKa
BemecTBa €CKUe
1.2 HHECTRA 1 XHMUIACCIH 15 1 https://m.edsoo.ru/ONNXR1VFOQ
peakumn
Htoro no pazneny 20
Pa3nes 2. BaikHelilme npeacTaBuTe/ Il HEOPraHUYeCKUX BelllecTB
Boznyx. Kucnopon. IToustue
21 % pon 6 https://m.eds00.ru/DSBORT Y30
00 okcHuaax
Bonopon. Ilonarue o
2.2 8 1 https://m.edso0.ru/5D61JZ6PS
KHUCJIOTaX U CONIIX
Boga. PactBoprl. Ilousitue
2.3 . P 5 1 1 https://m.edsoo.ru/M13I5KJBM
00 OCHOBaHHUIX
OCHOBHBIE KJIACCEI
2.4 HEOPraHUYECKUX 11 1 1 https://m.eds00.ru/0TSASMOWT
COETUHEHUN
Hroro no paszneny 30



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Pa3nen 3. llepuoanueckuii 3axkon u [lepuoguveckasi cucrema xumnueckux 31eMeHToB /. . MenneneeBa. CTpoeHue aToMoB.

Xumuyeckasi ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aKIuH

[Tepuoanueckuii 3aKOH U
IIepnonnueckas cucrema

3.1 XUMHUYECKUX AJIEMEHTOB /. 7 https://m.edsoo.ru/TCBIBVWFZ
N. Menaeneea. Ctpoenue
aroma
XUMHUYECKasl CBA3b.
0 -
3.2 KHCIHTEILHO 8 https://m.edsoo.ru/FEAOABDPF
BOCCTAaHOBHUTCIIbHEIC
peakuuu
Uroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JuaexkTpoHHble (HU(pOBbHIE)
Kourpousbnbie | IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIuu
[ToBTOpeHue u yriydiieHne 3HaHui
11 P YRy 5 1 https://m.edso0.ru/EQETUT35Z
OCHOBHBIX pa3/esioB Kypca 8 kjacca
OCHOBHBIE 3aKOHOMEPHOCTH
1.2 P 4 https://m.edsoo.ru/AFN4LWG7U
XUMHUYECKHUX PeaKIuii
DNEKTPOIUTHYECKAs JUCCOLUAIIMS.
1.3 P S 8 1 1 https://m.eds00.ru/KODURS0VY
XUMHUECKUE peaKkiy B pacTBOpax
Hroro no pazgeny 17
Pa3gen 2. HeMeTaJJILI M X CO€IHHEHUSA
OO61mas xapakTepUCTHKa XUMUYECKUX
2.1 = baierep 4 1 https://m.eds00.ru/ZTN1F700I
aneMeHToB VIIA-rpynmebl. ["anorenst
OO0m1as XxapakTepUCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEIMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.3 aneMeHToB VA-rpynnsl. A3oT, pochop u 7 1 https://m.eds00.ru/VOXDOUX2S
UX COEIMHEHUs
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 https://m.eds00.ru/JPJ200VJIX
KPEMHUH U UX COEAUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

3.1 OO01uIre cBOiicTBAa METAIIIOB 4 https://m.edso0.ru/GHV2L6NJ8
3.2 Baxxueiiue Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro mo pazneny 20
Pasznen 4. Xumus 1 OKpysKamomas cpeaa
B
4.1 CHICCTRA 1 METCPHAIL B A3t 3 https://m.eds00.ru/TENBWEF7Y
YeJI0BEKA
Hroro o pasneny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/FY5RY75R9
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

HOYPOYHOE INIVIAHUPOBAHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

IIpenmer xumuu. Posb xumuu B
JKU3HM YenoBeka. Tena u
BEILECTBA

https://m.edso00.ru/L62DS2CZR

IIonsTue o METOAaXx IIO3HAHUA B
XHUMHHU

https://m.edsoo.ru/9ZJAEW050

[IpakTrueckast padora Ne 1
«IIpaBuna paboThI B
1ab0paTOPUN U MPUEMBI
oOpailieHus ¢ 1abopaTOPHBIM
000pyI0BaHUEMY

https://m.edsoo.ru/L5EW4353D

YucTele BenecTBa 1 CMECH.
Crnioco0sl pazzeneHus: cmecei

https://m.edsoo.ru/6TME21FW8

[TpakTuyeckas padora Ne 2
«Pa3nenenue cmecelt (Ha
IIpUMEPE OYUCTKH ITOBAPEHHOMN
COJIN)»

https://m.edsoo.ru/K3LS5MCRY

ATOMEI 1 MOJICKYJIbI

https://m.edsoo.ru/BLS04WTBS8

XUMHUYECKHUE IIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMUYECKUX
AJIEMEHTOB

https://m.edsoo.ru/AH3D4DNAX

IIpocThle U CIIOXKHBIE BEIIECTBA

https://m.edsoo.ru/DXJBSTJ95



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95

ATOMHO-MOJIEKYJISIPHOE YUCHUE

https://m.edso0.ru/AMOBJ30QZ5

10

3aKOH MOCTOSIHCTBA COCTaBa
BEILIECTB. XUMHUYECKAS
dopmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHX AJIEMEHTOB

https://m.edsoo.ru/IMC496FX6

11

OrHOCHUTEIbHAA aTOMHAs Macca.

OTtHocuTEIbHASI MOJIEKYJISIPHAS
Mmacca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 101 XUMHYECKOTO
9JICMCHTa B COCJMHCHHUHN

https://m.edsoo.ru/GHV580QMVE

13

KonuuectBo BemecTBa. Modb.
MounsipHas macca

https://m.edsoo.ru/368UNL5Y?2

14

Ddu3znueckrue U XUMHUIECKIE
siBIIeHUS. XUMHYECKas peaKuusd

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3naku u ycnoBus
IIPOTEKAHUS XUMUYECKUX
peaKkuuit

https://m.edsoo.ru/N6DVNJKQ5

16

3aK0oH COXpaHEHUsI MaCcChl
BellecTB. XUMHUUECKHE
ypaBHEHUS

https://m.edsoo.ru/M8DS4IHVM

17

Brrunciienus koinuecrTsa,
MaccChl BEIIECTBA 110
YpaBHCHUAM XUMHYCCKUX
peaxkuuit

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukanus XuMH4ecKux
peakiuit (CoeTMHEHNS,
pa3oKeHus1, 3aMEICHN,
obmMmeHa)

https://m.edsoo.ru/L4807LAGB



https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHmukiIoneauct. O0o0IEeHue
cUCTEMAaTH3aLUs 3HAHUN

https://m.edsoo.ru/PIWARH3AB

20

KontponsHas padora Nel mo
TeMe «BeliecTBa 1 XUMUYECKHE
peaKkuumny»

https://m.edso0.ru/ON62SNERU

21

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopon — aneMeHT
U npocToe BemectBo. O30H

https://m.edso0.ru/XONONRN1P

22

Ou3nuecKrue 1 XUMUIECKHE
CBOICTBa KHCIIOpO/a (peaKku
OKucIieHus, ropenue). [lonsatue
00 okxcuaax

https://m.edsoo.ru/FBS1JRKMB

23

Crioco0b! moryueHust
KHCIIOpPO/Ia B JIA0OPATOPUU U
MPOMBIIIJICHHOCTH.
[IpumeHeHnne kucnopoaa

https://m.edsoo.ru/VJWB6A2RD

24

TemoBoit 3 pexT xumuueckon
peakuuu, MoHsATUE O
TEPMOXUMHYECKOM ypaBHEHUH,
9K30- U SHIOTEPMHUECKUX
peaxkuusax

https://m.edso0.ru/PNMKJZHKX

25

Tonnuso (HeTh, yroiab U
MeTaH). 3arpsi3HeHHE BO3/AyXa,
CIOCOOBI €ro MpeAoTBpalleHUs

https://m.edsoo.ru/USNY5UUW?2

26

[IpaxTuueckas padora Ne 3 o
teme «Ilomydenue u cobupanue

https://m.edso0.ru/5516 UHX3R



https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R

KHCJIOPO/JIa, U3YYEHHE €0
CBOMCTB»

27

Boxopon — aneMeHT u mpocToe
BelecTso. Haxoxnenue B
pupozie

https://m.edsoo.ru/\WD392ACWB

28

DuU3NYECKUE U XUMUYECKUE
CBOICTBa BOJIOPOJA.
[Ipumenenue Bogopona

https://m.edsoo.ru/0SZ28459R

29

ITonsTHE O KHCIOTAX U COJISIX

https://m.edsoo.ru/TMWNIVC43

30

CrniocoOslI Moy4eHus BOAOpoaa
B JabopaTopuu

https://m.edsoo.ru/C9TO9UCIP

31

[IpakTrueckast padora Ne 4 o
teme «Ilonydyenue u cobupanue
BOJIOPO/Ia, U3YYCHHE €TO
CBOMCTB»

https://m.edso00.ru/SS3WAX33K

32

MounsipHblii 00BEM Tra30oB. 3aKOH
ABoraapo

https://m.eds00.ru/M3KS0O10DQ

33

Brruncaenus o0néma,
KOJIMYECTBA BEIICCTBA T'a3a Mo
€r0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA UK 00BbEMY

https://m.edso0.ru/MXGOY304M

34

Brranciaenus 00MOB ra3oB 1O
YPaBHEHHIO pEaKIiy Ha OCHOBE
3aKOHAa 00BLEMHBIX OTHOIIEHHH
ra3oB

https://m.eds00.ru/9TQ8AXABY

35

duznyeckre U XUMHUUECKUE
CBOMCTBA BOJEI

https://m.edsoo.ru/7TAOGFZK4R



https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R

36

Cocras ocHoBauuii. [lousrue 00
HHMKATOpaXx

https://m.edsoo.ru/IXB2W6I1VL

37

Bopa xak pactBopuTes.
HaCBIH_[eHHBIG 1 HCHACBhIIICHHBIC
pactBopbl. MaccoBas 10Jist
BEIIIECTBA B PaCTBOPE

https://m.edsoo.ru/MKHXPOFH4

38

[IpaxTuueckas padora Ne 5 o
teMe «lIpurorosnenue
pacTBOPOB C ONPEIEIEHHON
MacCOBOM 10JIeil paCTBOPEHHOTO
BEIIIECTBA»

https://m.edsoo.ru/MWXUKPAUOA

39

KonTponpsHas padora Ne2 mo
teme «Kucnopon. Bonopon.
Bona»

https://m.edso0.ru/JM7935DRY

40

OKcHIBIL: COCTAaB,
KJaccuukanusi, HOMEHKIIaTypa

https://m.edsoo.ru/5TEFSJINAY

41

[TonyyeHnue u xXuMU4eCcKue
CBOMCTBA KHCIIOTHBIX,
OCHOBHBIX U aM()OTEPHBIX
OKCHJIOB

https://m.edsoo.ru/8JAZ9YWS2

42

OcHOBaHHUs: COCTaB,
KJaccudukanus, HOMEHKJIATypa

https://m.edsoo.ru/5U397HU5C

43

[TonyyeHnue u XuMH4eCcKue
CBOMCTBA OCHOBAHUH

https://m.edso0.ru/GD9A28ROE

44

KucnoTsl: cocras,
Kiaccuukanmsi, HOMEHKJIATypa

https://m.edsoo.ru/Q6U4WEBKY

45

HonyquHe U XUMHNYECCKUC
CBOMCTBA KUCJIOT

https://m.edso0.ru/Z2GCRN45W



https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpenuue):
HOMEHKJIaTypa, CIIOCOOBI
MOJTYYCHUS, XUMHUYECKUE
CBOMCTBaA

https://m.edso0.ru/JSNUIM9TJ

47

[IpakTuueckas padora Ne 6.
Pemenue sxcriepuMeHTaTbHBIX
3a7a4 1o Teme «OCHOBHEBIE
KJIACChl HEOPTaHMYECKUX
COEIUHEHUI))

https://m.edso00.ru/58D13JF7V

48

['eHeTnyeckas CBSI3b MEXKIY
KJIaCCaMHU HEOPTaHUYECKUX
COCIMHEHUN

https://m.edsoo.ru/YDS6ZRE31

49

O00011IeHNE U CUCTEMATHU3AIHS
3HAHUU

https://m.edso0.ru/STBUOEEYN

50

KonTponpsHas padora Ne3 mo
teMe "OCHOBHBIE KJIaCChI
HEOPTraHUYECKUX COCAUHECHU"

https://m.edsoo.ru/AFA7IDULD

51

[IepBble ONBITKH
KJIaCCU(PUKALUU XUMUYECKUX
anemeHTOB. [IoHATHE O rpynmax
CXOJIHBIX 2JIEMEHTOB

https://m.edsoo.ru/C0V3CC214

52

[Iepnoanueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHYECKHX dj1eMeHToB J[. 1.
Menneneena

https://m.edsoo.ru/X9F1NR3U8

53

[lepuonpl, rpymel, HOATPYIIIBI

https://m.edso0o0.ru/NOMWWJIRXN

54

Crpoenue atomoB. CoctaB
aTOMHBIX sfep. M3oTombl

https://m.edsoo.ru/IMUDOMR5H



https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H

55

CtpoeHue IEKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB
ITepuoanueckoii cucremsi /. U.
Meupeneena

https://m.edso0.ru/T95YNV8B2

56

XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 110 €r0 MOJ0KEHHIO B
ITepuoanueckoii cucreme /1. U.
Meunpeneena

https://m.edsoo.ru/YIP04OMDX

57

3unauenue [lepuonnyeckoro
3aKOHAa JJI pa3BUTHUS HAYKU U
npaktuku. Jl. I. MenaeneeB —
Y4€HBII, IEAAror U rpakJlaHuH

https://m.edso0.ru/SZD8XEQ0P

58

Peseprubiit ypok. O60011eHuE U
cucTeMaTH3alus 3HaHui /
Bcepoccuiickas mpoBepovHas
pabota

https://m.edso0.ru/ZCQTRP0O8Y

59

KonTtponbHnas pabora Ne4 o
TeMe «CTpoeHHe aToma.
XuMHUECKasi CBSI3b» /
Bcepocculickas npoBepoyHas
pabota

https://m.edsoo.ru/FTIZF99WFE

60

SJICKTpOOTpI/IHaTeHBHOCTB
aTOMOB XUMHNYCCKHX 3JICMCHTOB

https://m.edsoo.ru/HZA110EDS8

61

Honnas xuMudeckas cBsI3b

https://m.eds00.ru/3SY1RJKVI

62

KoBanenThnas noJrsipHas
XUMHUYECCKas CBA3b

https://m.edsoo.ru/EOL3MT2AE

63

KoBanentnas HEMOoJIsIpHad
XUMHUYCCKas CBA3b

https://m.edso0.ru/9YVR3FUXI



https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI

64 CreneHp OKUCIEHUS 1 https://m.edsoo.ru/RA6CVXM66
0 .

65 KHCTHTEIRHO 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBUTEIIbHBIC PEAKIIUU

66 OKHUCIATEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHeiit ypok. O600ICHHE 1

67 CHCTCMATHSAII SHAHIH O 1 https://m.eds00.ru/ARH7M35NE
teme «CTpoeHHe aToma.
XumMuueckas CBI3b»
P i . 0606

68 C3CPBHRIM YPOK. LDODIICHHIE 1 1 hitps://m.eds00.ru/7DNRBZ948
CHCTEMATU3ALMS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHus

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

Ilepnonnueckuit 3aK0H.
IIepnonnueckas cucrema
XAUMHYECKUX djeMeHToB /I, U.
Menneneesa

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX
MEepUOJIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudpukanus n
HOMEHKJIaTypa
HEOPTaHMYECKUX BEIIECTB

https://m.edsoo.ru/MWTOIWRA20

Bunn XuMH4eCcKOU CBSI3H U
THUIBI KPUCTATUTUYECKHUX
peLETOK

https://m.edsoo.ru/UI4Y5CFRV

Kontponbnas padora Nel mo
teme «lloBTOpeHue n
yri1yOJieHre 3HaHUW OCHOBHBIX
paszienoB Kypca 8 Kiacca»

https://m.edsoo.ru/J4X8ZN212

Krnaccudukanus XuMruueckux
peaKuurii Mo pa3InYHbIM
MpU3HAKAM

https://m.edsoo.ru/X8XAE7E2J

[TonsTue o ckopocTu
XMMHYECKON PEAKIUU.

https://m.eds00.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

IloHsiTHHE O TOMOI€HHBIX B
IeTEPOrcHHBIX pCAKIUAX

IloHsaTHE 0 XUMHUYECKOM
paBHOBecuu. DaKTOpHI,
BIIMSIIOLIKME HA CKOPOCTh
XUMHYECKOHN peaKiuu 1
MOJIOKEHHE XMMHYECKOT0
paBHOBECHUS

https://m.edsoo.ru/H4FH7NZNM

OKHUCIIUTETBHO-
BOCCTaHOBUTEJIbHBIC PEAKIIMH

https://m.edso0.ru/648V11026

10

Teopus 21EKTPOIIUTUYECKON
nuccouuanuu. CHUIbHbIE U
ci1adbIe AIEKTPOITUTHI

https://m.edso0.ru/2KCYCLZ16

11

HonHbIe ypaBHEHHs peakuui

https://m.edsoo.ru/VN2SBIN1R

12

XHUMHYECKUE CBOMCTBA KUCIIOT
Y OCHOBAaHUU B CBETE
Mpe/ICTaBICHHI 00
BJIEKTPOIUTHYECKON

U CCOLUAIIN

https://m.edsoo.ru/8HH81YVXI

13

XUMHYECKHE CBOMCTBA COJieii B
CBETe MpecTaBleHut 00
BJIEKTPOIUTUYECKON
JIHCCOIAIAN

https://m.edsoo.ru/ETD5QTS4G

14

[TonsTne 0 runponuse conen

https://m.edsoo.ru/9JFRAVESW

15

OO000IIIEHNE U CUCTEMATHU3AIINS
3HAHUH

https://m.edsoo.ru/FEEIZRMBG



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG

16

[TpakTuyeckast padora Ne 1.
«Pemenne
IKCTIEPUMEHTAIIBHBIX 337a4»

https://m.edsoo.ru/7VXTFEHIT4

17

KonTtponsHas padora Ne2 o
TeMe «DIEKTPOIUTHYECKAs
aucconnanus. XuMHU4ecKue
peaKiuy B pacTBOpax»

https://m.edso0.ru/9RKLZDNUX

18

OOm1ast xapaKTepUCTHKA
rajoreHoB. XuUMHU4ECKUE
CBOICTBA Ha MPUMEPE XJI0pa

https://m.edsoo0.ru/NNYKYZF12

19

XnopoBogopoa. ComnsiHas
KHCJIOTa, XUMHWYCCKUC
CBOICTBA, MTOJyYEHHE,
MIPUMEHEHNE

https://m.edsoo.ru/CWVSHCD2M

20

[IpaxTnueckas padora Ne 2 o
teme «llosryuenue consHOM
KHUCJIOTBI, U3y4EHUE €€
CBOMCTB»

https://m.edsoo.ru/PVEXIYWEG

21

Brrauciienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB JaH B
n30BITKE

https://m.edsoo.ru/4BI5H070F

22

OO6mras xapakTepucTruKa
aneMeHToB VIA-rpynmsl

https://m.edsoo.ru/VMWKERSEP

23

ANOTpOIHBIE MOJU(PHUKAIIUN
cepsl. Haxoxxaenue cepsl u €€
COECIMHEHUH B IPUPOJIE.
XHWMHYECKHE CBOMCTBA CEPBI

https://m.edso0.ru/CX10EU8SPO



https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO

24

CepoBo0po/1, CTpOEHHUE,
¢busznuecKkrue 1 XuMHUYeCcKHe
CBOICTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxcuppl cepsl. CepHas
KHCJIO0Ta, (PU3NYEeCcKue U
XMMHYECKHE CBONCTBA,
pUMEHEHHE

https://m.edsoo.ru/ULRFLCHH1

26

XUMHUYECKUE PEAKIUH,
JICKaIIe B OCHOBE
MIPOMBIIIJICHHOTO CII0co0a
MOJIyYEHUSI CEPHOU KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpY’Karollen cpebl
COEAUHEHUSIMHU CEPbI

https://m.edsoo.ru/H7FT3NON4

27

Brrancinenune maccoBoit J0JIN
BbIXOJa MPOAYKTA pCaKIUU

https://m.edso0.ru/HSJE186WN

28

OO6m1ast XxapakTepucTruKa
aseMeHToB VA-rpymnisl. A30T,
pacnpoCTpaHEHUE B IPUPOJE,
¢busnyeckue 1 XUMHUECKUE
CBOMCTBA

https://m.edsoo.ru/WVAHRMB976

29

AmMHaK, ero pusnveckue u
XUMHYECKHE CBOICTBA,
MIOJIy4YE€HUE U IPUMEHEHHE

https://m.edsoo.ru/HZAYESF13

30

[IpakTuueckas padora Ne 3 o
teme «Ilomydyenne ammuaxa,
U3yYEHHE €ro CBOMCTBY

https://m.edso0.ru/JORP64IFJ



https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ

31

A3oTHas KHCII0Ta, €€
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBa

https://m.edsoo.ru/U2DYEDMYE

32

Hcnons3oBanyue HUTPATOB U
COJICH aMMOHUS B Ka4eCTBE
MUHEPAJIbHBIX YA0OpEHH.
XUMHUECKOE 3arpsi3HEHUE
OKpy’KaroIen cpebl
COEIMHEHUSIMH a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

dochop. Oxcua pocdopa (V)
u hochopHas KUCIOTa,
busnvecKre 1 XUMHUECKUE
CBOWCTBA, MOJyYCHHE

https://m.edso0.ru/GDQJSO3WP

34

Hcnons3oBanue pocdaros B
Ka4eCTBE MHUHEPAIbHBIX
ynobpenuii. 3arps3HeHue
IPUPOJHOM cpenbl hocatamu

https://m.edsoo.ru/UAZ3HUG5V

35

VYriepon, pacipocTpaHEHuUE B
npupoje, puzndeckue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcupl yriaepojaa, ux
busnvecKre 1 XUMHUECKUE
CBOMCTBA. DKOJIOTHYECKHUE
poOJIEMbI, CBSI3aHHBIE C
okcugoMm yriepoaa (1V)

https://m.eds00.ru/OXQAPGNCF

37

VYrospHaa KUCIOTa U €€ COJIU

https://m.edsoo.ru/OHQHDGIPA

38

[IpakTuueckas padorta Ne 4 o
teme "lloydeHune yriekuciaoro

https://m.eds00.ru/G2HZXQGCS8



https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8

ra3za. KauectBeHHas peakuus
Ha KapOoHaT-HOH"

39

[lepBoHayabHBIC TOHATHS 00
OpPraHUYECKUX BEIIECTBAX KaK
0 COEUHEHUsX yIiepoaa

https://m.eds00.ru/30T12109Z

40

Kpemuuii u ero coeguHeHus

https://m.edsoo.ru/75JXNHO0I8

41

[TpakTrueckas padota Ne 5.
Pemenne skcriepuMeHTaNbHBIX
3ana4 1o reme «BaxHeiimme
HEMETAJUIbl U UX COCTUHEHUS

https://m.edsoo.ru/O7ES8DOD7Z

42

KonTponbnas padora Ne3 mo
TeMe «BakHelre HeMeTaubl
U UX COCIMHEHUS»

https://m.edsoo.ru/S85J9UGH3

43

OOw1ast xapakTepUCTHKA
XUMHYECKHX 3JIEMEHTOB —
MeTauloB. Merayundeckas
CBA3b U METaJIMYECKast
KPUCTAJUINYECKasl PELIETKA.
dusnyecKue CBOMCTBA
METaJUIOB

https://m.edsoo.ru/XK1GYPCO1

44

XHUMHYECKHE CBOMCTBA
METAaJJIOB.
DNEeKTPOXUMHUYECKUN P
HaIpsHKEHUH METaJUIOB

https://m.edsoo.ru/Z7YRNPAEW

45

O01u11e cnocoObl MOTyYeHHS
MeTauioB. CIiaBbl.
Brrauciienus mo ypaBHEHUsIM
XUMHUYECKHX PEAKIUH, €CIIH

https://m.eds00.ru/G54GDQI2D



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D

OIWH U3 pCarCHTOB COACPKUT

MIPUMECH

46 ITonsiTHE O KOPPO3UH METAILIOB https://m.edsoo.ru/4FIGDOWOW

47 [IlemoyHbIC METAJLIBI https://m.edso0.ru/X1B4BPUW?2
0]

48 KCHIBL M THAPORCHIIST HATpHA https://m.edsoo.ru/Q4DX0G3U9
U Kanus

49 meHOqHO?eMeHBHHUe METAJLIE https://m.edsoo.ru/REOCDY0K6
— KaJIBIIU U MarHUn
B N

50 WRHCHIIE COCHMACHIA https://m.edsoo.ru/CIR96CMZA
KaJIbOus
O000I11IeHIE U CUCTEMATU3AIUS

51 . https://m.edso0.ru/O5PXGG1BE
3HAHUI
e 601 o8

52 CCTKOCTL BOIBL I CHIOCODEI € https://m.eds00.ru/WFMBFTTTP
yCTpaHEHUSs
[IpaxTuueckas padora Ne 6 1o

53 TeMe "KEcTKOCTh BOAKI U https://m.edsoo.ru/NFIROKB8J
METOJIbl €€ ycTpaHeHUs"

54 AmroMuHun https://m.edso0.ru/9ZJ8RD1TV
A N

55 M(OTEpHEIC CBOHCTBA OKCH https://m.edsoo.ru/NI5KI110J5
Y TUAPOKCH]IA

56 Kemneso https://m.edsoo.ru/F20NJR5SR
0]

57 KCHJIBL, THIPOKCHIBE 1 COITH https://m.eds00.ru/IRTUBLAMP
xenesa (1) u xenesa (I11)
00600

58 ODTHCHHIE H CHCTEMATHSATIHA https://m.eds00.ru/NAONSHGKZ
3HAHUHI
IIpa eckas padbora Ne 7.

59 PAKTIHeCKad paboT https://m.edsoo.ru/ZN7G0QSMX

Pemenue SKCIICPUMCHTAIIbHBIX



https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX

3a71a4 110 TeMe «BakHeiimune
METaJUIbI U UX COEIUHEHUS

60

Bbruncnenus no ypaBHeHUsIM
XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEAarcHTOB JaH B
M30BITKE WU COAEPIKUT
npuMecH. Beruucienus
MaccOBOM J0JIM BbIX0J1a
IPOAYKTA peaKiiu

https://m.edsoo.ru/AYD2HESIY

61

O00011IeHIE U CUCTEMATU3AIUS
3HAHUH

https://m.edso0.ru/B8T9VTKOP

62

Kontponbnas padota Ne4 o
TeMe «Bakuelnme MeTauibl U
HUX COEOUHEHUS)

https://m.edsoo.ru/703C804GN

63

BemectBa u marepuassl B
MMOBCEAHEBHOM KU3HU
YeJIOBEKa

https://m.eds00.ru/OF132JMTO0

64

XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karolleu cpebl

https://m.edsoo.ru/9ANGYEYOQI

65

Ponp xuMuu B peHmicHun
OKOJJOTHYCCKHUX HpO6J’I€M

https://m.edsoo0.ru/180Q203Y 28

66

PesepBHblit ypok. O6006111eHNE
Y CHCTEMAaTH3allus 3HAHUH

https://m.edsoo.ru/DT1BAS5U4

67

PeseprubIiil ypok. O600611eHIE
M CUCTEMAaTH3aIys 3HaHu!

https://m.eds00.ru/P52TJZNXV

68

PesepBHblit ypok. O600111eHNE
M CUCTEMAaTU3alys 3HaHu!

https://m.edso0.ru/TMK36TJZG



https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

OBIIEE KOJIMYECTBO YACOB 110
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

8 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI7[ nporpaMmmsbl OCHOBHOI'O oﬁmero 06pa303afmﬂ

1

Ilo Teme: ((HepBOHa‘laJIBHBIC XHUMHUYCCKUC ITOHATHS

11

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX TMOHATHUNA: aTOM,
MOJIEKYJIa, XUMHYECKUH 3JIEMEHT, IPOCTOE BEIIECTBO, CI0XKHOE
BELIECTBO, CMECh (OJHOpPOJHAs U HEOAHOPOJHAs), BAJIECHTHOCTbD,
OTHOCUTEINIbHAsA aTOMHasi M MOJIEKYJISIpHash Macca, KOJIMYECTBO
BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas A0S XUMHUYECKOIO
AJIEMEHTa B COCUHEHHH, MOJIAPHBIA 00BEM, XUMUYECKas peaKius,
KIaccuPUKalMs  peakluidl: peakluud COCIUHEHUs, PEaKIUU
pa3noKeHUs, pPEaKIMH 3aMEIleHHUs, peakiuu oOMeHa, 3K30- U
SHAOTEPMHUYECKUE PEAKIMH, TCTUIOBOU (P (EKT peakiuu, pacTBop,

MacCoBas A0JI1 BEIICCTBA (HpOHeHTHaH KOHI_IeHTpaLII/IH) B paCTBOpPC

1.2

WIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHLIX XMMHYCCKHX MOHATHH U

IMPHUMCHATH 3TH MOHATHA ITPHU OIMMCAHUHN BEIICCTB U UX HpCBpaHICHI/Iﬁ

13

HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY Ui COCTaBICHUS (HOpMyIl

BCIICCTB U ypaBHeHPII’I XUMHUYCCKUX peaKI.[PIfI

14

PaCKpbIBATb CMBICII 3aKOHOB COXpaHCHHUSA MACChl BCHICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJISIDHOI'O YUYCHHA, 3aKOHa

ABoraapo

1.5

OMpCACIIITE  BAJICHTHOCTH aTOMOB  JJIECMCHTOB B 6I/IHapHBIX

COCANMHECHUAX

1.6

KJIaCCU(UIMPOBATh XUMHUYECKHE pPEaKIUH (M0 YUCIY U COCTaBy

Y4YaCTBYIOIIMX B pEaKkIMH BEUIECTB, 110 TeII0BOMY 3 deKkTy)

1.7

BBIUUCIIATE OTHOCHUTCIBHYIO MOJICKYJIIPHYIO W MOJIIPHYIO MacCChbl

BEILECTB

1.8

BBIUUCIISTH MAaCCOBYIO JIOJIF0 XMMHMUYECKOTO 3JeMeHTa 1o (opMmylie

COEIMHEHMUS,

1.9

BBIUUCIIATE MAaCCOBYIO JOJIIO BCIIECCTBA B PACTBOPE




1.10

MPUMEHSATh €CTECTBEHHOHAYYHbIE METO/bI T0O3HAHUA — HAOIIOIEHHE,
U3MEpPEHUE, MOJEIUPOBAHUE, OKCIEPUMEHT  (pealbHbIl WU

MBICJICHHBIN )

Ilo Teme: «BaxHelmmue MMPEACTABUTECIIN HCOPraHUYCCKHUX BCIICCTB)»

2.1

PAaCKpbIBaTb CMbBICII OCHOBHBIX XHWMHYCCKUX TTOHSATHH: OKCHI,

KHCJ10Ta, OCHOBAaHUC, COJIb

2.2

OIpEAEIATh MPUHAJIEKHOCTh BEIIECTB K ONpPEAEIEHHOMY Kiaccy

coequHeHui no popmynam

2.3

KJ'IaCCI/I(i)I/IL[I/IpOBaTB HEOPraHN4€CKNEC BEIICCTBA

2.4

XapaKkTepu3oBaTh (OMHCHIBATH) OOLIME XUMHYECKHE CBOMCTBa
BEILIECTB PA3IMYHBIX KJIACCOB, MOJTBEPXkKAasi ONMMCAHUE MMPUMEpPaMU
MOJICKYJISIPHBIX ~ YPaBHEHHUU  COOTBETCTBYIOIIHUX  XHMHUYECKUX

peakuuii

2.5

IIPOTHO3UPOBATH CBOIMCTBa B€OICCTB B 3aBHCUMOCTH OT HX
Ka4YC€CTBCHHOI'O COCTaBd, BO3MOXXHOCTH IMPOTCKAHUA XHMHYCCKUX

HpeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

CIEAOBaTh IpaBWJaM I[OJb30BAHUS XHMHUYECKOW TMOCYJIOM U
nabopaTopHbIM 000PYIOBaHHEM, a TAK)KE MpaBUIIaM OOpaIICHUS C
BEILIECTBAMH B COOTBETCTBUU C HMHCTPYKIHUSMH IO BBINOTHEHHUIO
mabOPaTOPHBIX XUMHUYECKHUX OIMBITOB MO MOMYYEHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPO/a), IPUTOTOBICHUIO
pacTBOpPOB € OMNPENEIEHHOM MAacCOBOM JOJEHW pPACTBOPEHHOIO
BEIIECTBA, MIAHUPOBATh U MPOBOAUTH XUMHUYECKHUE IKCTICPUMEHTHI
M0 Pacrno3HaBaHUIO PACTBOPOB WLIENOYEH U KUCIOT C IMOMOIIbIO

MHJMKATOPOB (JaKkMyc, (peHosdTaaert, METUIOPAHK U IpYTHe)

2.7

MIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEeaKIuu

IIo teme: «llepmomnueckuii 3akoH u Ilepuogmueckas cucrema
xumuueckux snemeHtoB [[. M. MenneneeBa. CTpoeHHE aTOMOB.

Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKITUID)

3.1

PACKpPBIBATE CMBICII OCHOBHBIX XMMHYECKUX TOHSTHM: AApO aTroma,
BJICKTpOHHLII‘;I clioit aToMa, aToOMHas Op6I/ITaJ'IB, paauyc artroma,
XUMHYCCKasd CBA3b, IOJApHAA W HEIIOJAPHAsA KOBAJICHTHAasA CBA3b,
QJICKTPOOTPUIATCIIBHOCTb, HWOHHAd CBA3b, HWOH, KATUOH, AHWOH,

CTCIICHb OKHCJICHUA




3.2

KJ'IaCCI/I(l)I/II_[I/IpOBaTI) XHUMHUYECKUEC 3JICMCHTHI

3.3

OIMCHIBAThH M XapaKTEePH30BaTh TaONINYHYIO popmy [leproandeckoit
CUCTEMBl XMMHYECKUX DJIEMEHTOB: pa3IU4aTh MOHITHS «TJIaBHAs
noarpynma (Arpymnma)» u «mobounas mnoarpymnma (brpymma)y,

«MaJIbIe» U «OOJIBIINE) MEpUOabI

3.4

packpsiBaTh cMmbica [lepuonnueckoro 3akona /.M. MeHnneneesa:
JEMOHCTPUPOBaTh MOHMMAHHUE TMEPUOJAUYECKON  3aBHUCHUMOCTH
CBOICTB XUMHUYECCKUX 3JICMECHTOB oT ux IIOJIOKCHU AL B

[Tepuonuueckoit cucreme

3.5

COOTHOCUTb  0003Hau€HMs, KOTOpble HUMEITCd B  Tabuuue
«Ileppuoguyeckas  cucremMa  XUMHYECKMX  dseMeHtoB  J[.M.
MeHieneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XMMHUYECKHX JJIEMEHTOB (COCTaB M 3aps] s1pa, oOliee 4uciIo

QJICKTPOHOB U PpaCHpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOSIM)

3.6

ONpCaAcCiIATbL CTCIICHb  OKHCJICHHA  J3JICMCHTOB B 6I/IHaprIX

COCANMHCHUAX

3.7

ONpeAEATh BHUJI XMMHUYECKON CBSA3M (KOBaJIeHTHasi M HOHHas) B

HCOPIraHUYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHON NMPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBO 1 XUMUYECKasT PEAKIIUS)

11

pPacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKHX TIOHSTHI: pacTBOp,
3IEKTPOJIUTHI, HEAIEKTPOIUTHI, 3NEKTPOJUTUYECKAS] TUCCOLMALINS,
peakI MOHHOTO0 OOMEHa, KaTalnu3aTop, XUMHYECKOEe pPaBHOBECHE,
oOpaTtumbie u HeoOpaTUMbIe peakuuu,
OKHCITUTETFHOBOCCTAHOBHUTEIIbHBIC peakiuu, OKHCITUTENb,
BOCCTAHOBUTENb, OKHCIEHUE W BOCCTAHOBJIEHUE, aJJIOTPOIIHUS,
aM(OTEepHOCTh, XWMHYECKas CBs3b (KOBaJCHTHAas, WOHHAs,
MeTaJI4ecKasi), KpHUCTallIndecKasi peméTka, CIJIaBbl, CKOPOCThb

XMMHYECKON peaKiuu




1.2

HUIUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHUYCCKUX MMOHATUH H

MNPUMCHATH 3THU MOHATHA IPHU OIMMCAHUHN BEIICCTB U UX HpeBpaH_[CHI/Iﬁ

13

COCTaBJISITh YPABHEHUS JJICKTPOJIUTHUYECKON TUCCOIUMAIUN KUCIOT,
miesioueld U coJied, MOJHBIE U COKpAIlI€HHbIE YpaBHEHHs PEaKIIHii

HOHHOTO OOMEHA

14

PaCKpLIBATH CYIITHOCTDb OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX
peaKHHI;'I IMOCPEACTBOM COCTABJICHUA J3JICKTPOHHOI'O OanaHca 3THX

peakuuii

1.5

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XMMUYECKOM pEeaKIuu

Ilo temam: «Hemeramnsl m ux coequHeHUSI» U «MeTaluibl U UX

COCAUHCHMUA»

2.1

XapakTepu30BaTh  (OMHUCHIBaTh) oOOHmME W CICHH(PUYCCKUE
XUMHYECKHE CBOMCTBA MPOCTHIX U CJIIOKHBIX BEIIECTB, MTOATBEPKIAS
ONMCaHHWE TMPUMEPAMH MOJICKYJIIPHBIX M HMOHHBIX YPaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIATH YpaBHCHUA peaKHI/If/'I, MOATBCPKAAIOIIUX
CYIICCTBOBAHUC TeHEeTUYECKOM CBA3HU MCXKOY BCIICCTBaAMU

Pa3IMYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHH,
BO3MOXHOCTH ITPOTCKAHUA XUMHUUYCCKUX npeBpameHI/Iﬁ B pa3JIMYHbIX

YCIIOBUSX

2.4

CIEeAOBaTh IMpaBWaM IMOJb30BAHUS XHUMHUYECKOW TMOCYIOM |
nabopaTopHbIM 000PYIOBaHHEM, a TAK)Ke MpaBUIIaM OOpAIIeHUS C
BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKIUSAMH IO BBITOJIHEHHUIO
mabOPaTOPHBIX XUMHUYECKHUX OTMBITOB MO MOMYYEHUIO U COOMPAHUIO

ra3000pa3HbIX BEHIECTB (aMMHUAKA U YTIIEKUCIIOTO ra3a)

2.5

HpOBOJII/ITI) pCaKHI/II/I, HO}ITBep)KI[aIOHH/Ie Ka‘IGCTBeHHBII\/’I COCTaB
pPa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IMYTEM XJIOPU-,
Opomun, womupa, KapOoHat, ¢docdar, cwmmkar, cymnbdar,
TUIPOKCUJIUOHBI, KATHOHBI aMMOHUS, UOHBI M3yYEHHBIX METAIIJIOB,

MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMHS 1 OKpY’KaroIasi cpenay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHYecKMX mnoHsaTui: [IJK

BCIICCTBA; KOPPO3HA MECTAJIJIOB




3.2

MPUMEHITh OCHOBHBIC OIEpAIlMM MBICIUTCIIBHON JEATCIIBHOCTH —
aHaJli3 W CHUHTE3, CpaBHEHHE, OOOOIIECHUE, CHUCTEMATH3AIHIO,
BBISIBJICHHE IPUYMHHO-CICACTBEHHBIX CBSA3CH — JUIS HM3YYCHHS
CBOﬁCTB BCIICCTB U XHUMHWUCCKHUX peaKuHﬁ; eCTeCTBeHHOHay‘-IHBIe
METOJIbI TO3HAHUS — HAOJIIOJICHHWE, HW3MEpPEHHUE, MOJCIHpPOBaHUE,

SKCIEPUMEHT (pEaIbHbINM U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1

HCpBOHa‘IaJIBHBIC XHUMHUYCCKUEC ITOHATHUSA

11

[Tpenmer xumun. Poias XuMuu B KM3HH 4YeioBeKka. XUMHS B CUCTEME HayK.
Tena u BemecTBa. @U3NUYECKHE CBOMCTBA BEILIECTB. ArperaTHoe COCTOSHUE

BCIICCTB

1.2

IlousTue o MCTOAaX IIO3HAaHHUA B XMMUH. YucTele BC€IIECTBA U CMCCH. Crioco0Bbl

paszeieHus cMecel

13

ATOMBI U MOJICKYIJIBI. Xumuueckue 3aeMeHThl. CHMBOIBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe X CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’ICK}’J’IHPHOG Y4CHUC

14

XuMuueckas (bOpMyJ'Ia. BanieHTHOCTE aTOMOB XMMUYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OtHocurenpHas aTOMHasn macca.
OTHOCHUTENbHAA MOJICKYJIsIpHasA Macca. MaccoBasgs 70751 XHUMHUYECKOTO

9JICMCHTa B COCJMHCHHUHN

1.5

KommuectBo BemecrBa. Mosnb. MossspHas Macca. B3anMocBsi3p KOJIMYECTBA,
Macchl M YHUCIIa CTPYKTYpPHBIX €IMHHUIl BemecTBa. Pacuérel mo Qopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

1.6

Pu3nyecKkue U XUMHUYECKHUE SIBJICHUS. XUMUYECKas peakuys U €€ MpU3HAKU.
3aKOH  COXpaHEHMs  MacChl  BEIIECTB.  XUMHUYECKHE  YpaBHEHHS.
Knaccudpukanus XUMHUYeCKUX  peakiuil  (COeqUHEHMs, pa3JIOKEeHHUS,

3aMeleHus, ooMeHa)

1.7

XUMHUECKUH HKCHEPUMEHT: 3HAKOMCTBO C XHMMYECKOW MOCyno#, ¢
IpaBuJIaMu paboThI B 1a00paTopuu U MpuéMamu odpalieHus ¢ 1a00paTOpHbIM
00OpyOBaHUEM, H3Y4YE€HHE U OIUCaHHWE (PU3NYECKUX CBOWCTB 0Opa3loB
HEOpPraHMYECKUX BEUIECTB, HaONrojieHue (QHU3MUeCKuX (TUIaBICHHE BOCKA,
TasHUE JIbJ1a, PACTUPaHME caxapa B CTYIKE, KUTIEHHE U KOHJEHCAIUs BOJIbI) U
XUMHYECKHX (TOpeHHe CBeYH, MPOKaJIMBAHWE MEIHOW IPOBOJIOKH,
B3aMMOJICIICTBHE MeNla C KHUCJIOTOW) sIBIIEHHM, HaONIOJeHHe W OIMCaHHe
NPU3HAKOB TPOTEKaHMWs XUMHUYECKHX peaknuid (pasjoXeHue caxapa,
B3aMMOJICIICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3iokKeHue
ruapokcuaa meau(ll) mpu HarpeBanuu, B3anMoIECTBHE jKeJie3a C paCTBOPOM
comu wMemu(ll), u3yuenue cmocoOOB pasneneHus cmeceid (C MOMOIIBIO

MarHurta, (QWIbTPOBAHME, BbIAPUBAHHE, AUCTUIUIALUA, Xpomarorpadusi),




IMPOBEACHNUEC OYHUCTKH HOBapCHHOI;'I COJIH, Ha6J'IIOI[eHI/Ie n OIIMCaHHuC
PE3YyIbTAaTOB MPOBCACHHUA OIIbITa, WIIIOCTPUPYIOMICTO 3aKOH COXPaHCHHA

MAacchl, CO3/IaHHe MOJIeIe MOJIeKYJ (IIapOCTEPHKHEBBIX )

Baxuneimme MMpEACTABUTCIIU HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucimopoa — afneMeHT U mpocroe
BelecTBo. HaxoxIeHrne Kuciopoaa B mpupoje, pu3uveckue u XUMUIECKIE
cBoricTBa (peakiuu ropenusi). Oxcunpl. [Ipumenenue kuciaopona. CriocoObl
IIOJIyUYEHUsI KHUCIOopoJa B J1a0OpaTOpuu U MNPOMBILUIEHHOCTH. KpyroBopot

Kucaopoja B mpupojie. O30H — aioTporHas MoaupuKaus KUCIopoia

2.2

TennoBoil 3¢ ¢dexT XUMHUECKOW peakLuu, TEPMOXUMHUYECKUE YpaBHEHHS,
9K30- U SHJOTEPMHUECKHUE peakuHu. TOMINBO: Yyrojib U METaH. 3arpsA3HeHHe

BO31yXa, YCUJICHUC ITAPpHUKOBOI'O 3(1)(beKTa, pa3spymieHue O30HOBOI'O CJI0

2.3

Bonopon — snemeHT u npocroe BeniectBo. HaxoxaeHue Bogopoia B IpUpoIe,
¢usnyeckue M XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CHOCOOBI TOTYYCHHUS.

Kucmaote! u comu

2.4

Monsipablii 00BEM ra3oB. PacuéTel o XUMHUYECKUM YpPaBHEHHSIM

2.5

®dusnyeckue cBoiictBa BOAbl. Boma kak pactBopuTrens. PacTBopbl
Haceliennplie 1 HEHACBIILIEHHBIE PACTBOPBI. PACTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg nois BellecTBa B pacTBOpe. XHMHUYECKHUE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B IpHUpOJE U B KU3HU denoBeka. Kpyrosopor
BOABl B IMpHUpOAE. 3arpsA3HEHHE NPUPOAHBIX BoA. OXxpaHa W OYHMCTKa

MPUPOAHBIX BOJI

2.6

Knaccudukanust neopranmyeckux coeauneHuid. Oxcuasl. Knaccuduxarus
OKCHJIOB: cojeoOpa3yoimue (OCHOBHbIE, KHCIOTHbIE, aM(OTEepHbIE) H
HeconeoOpasytome. Homenknarypa okcunoB. dusnyeckie U XUMHUYECKHE

CBOMCTBA OKCHIOB. HonyquI/Ie OKCHUI0B

2.7

OcHoBanus. Krnaccudukanuss ocHoBaHUUM: MIENOYM UM HEPACTBOPUMBIE
ocHoBaHMs. Homenknarypa ocHoBaHU. PU3NYECKUE U XUMUUYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

Kucnotel. Knaccudukanus kucinor. HomeHnknatypa KucioT. Ousndeckue u
XUMHYECKHe CBOMCTBa KucaoT. Pan aktuBHocTH MetainioB H.H. Bbekerona.

HonyquHe KHUCIIOT

2.9

Comu. HomeHnkiatypa coseil. @U3ndecKkue U XMMHUYECKUE CBOMCTBA COJIEH.

[Tommy4yenue conen




2.10

I'ereTmueckas cBsI3b MEXKAY KilaCCaMU HECOPraHUYCCKUX COCI[I/IHGHI/II\/'I

2.11

XUMUYECKUN SKCIIEPUMEHT: KayeCTBEHHOE ONpPEIEICHUE COAepXKaHUs
KHCJIOpO/ia B BO3/yXe, MOJy4YeHHEe, COOMpaHHe, paclo3HaBaHHE W M3yUCHHE
CBOICTB KUCJIOpOAA, HAOMIOIEHUE B3aUMO/ICHCTBHUS BEUIECTB C KUCIOPOJIOM U
YCIIOBUSI BOSHUKHOBEHUS U IIPEKPALEHUS rOpeHus (I1okapa), 0O3HAKOMJICHUE
¢ oOpa3uaMu OKCHJOB U ONHUCAHHE MX CBOICTB, MOJy4YeHHE, cOOUpaHUE,
pacro3HaBaHUE M U3YYE€HHE CBOWCTB BOJOpOJa (FOPEHME), B3aUMOJICHCTBUE
BOJZIOpOA C OKCHUIIOM meu(ll) (BO3MOXHO HCIIOJIL30BaHUE
BUIEOMATEPHAJIOB), HAOIIOJCHNE O0pA3L0OB BEIIECTB KOJMYECTBOM | MOIb,
UCCIIEIOBAaHHE OCOOCHHOCTEM  PACTBOPEHHS BEIIECTB C  PAa3IMYHOM
pPacTBOPUMOCTBIO, MPHUTOTOBIECHHUE PACTBOPOB C ONPEAEIEHHON MacCOBOU
JoJiell pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOABI C MeTaJlJIaMU
(HaTpueM U KaibleM) (BO3MOXKHO HCIIOJIb30BaHUE BHUIECOMATEPUATIOB),
OTpefiefieHue PAcTBOPOB KHUCIOT M WIENIOYed C IMOMOIIBI0 HHIAUKATOPOB,
UCCIIEJOBaHUE O0pa3l0B HEOPraHMYECKUX BEILECTB pa3IMYHbIX KIJIaCCOB,
HAOIO/ICHUE W3MEHEHUS OKPAacKM HHIUKATOPOB B pACTBOpaxX KHUCIOT U
nienouel, uzyuenue Biaumozeiicteust okcuna meau(ll) ¢ pactBopom cepHoit
KHUCTIOTBI, KHCIOT C METaJUlaMU, peaKIHi HeHTpaau3aluu, IOJIyYeHHue
HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOr0 MeTajlla APYTUM U3
pacTBopa CoJIM, pelieHre HKCIIePUMEHTAIbHBIX 33/1a4 10 TeMme «Baxueiiue

KJIaCCbl HCOPTaHNUYCCKUX COCI[I/IHGHI/Iﬁ»

Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKIITNN

3.1

[TepBple MOMBITKH KiIacCU(DHUKAIMM XUMHYECKUX 3JieMeHTOB. [loHsATHE O
rpynmnax CXOAHBIX 3JIEMEHTOB (IEJOYHBbIC M IIEJIOYHO3EeMEeTbHbIE METaJllbI,
rajJjioreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pa3yroT amM(pOTepHBIC

OKCHUIBI U TUAPOKCHIBI

3.2

Ilepuoanueckuii 3akoH. Ilepuoanueckas cucTeMa XHMHYECKUX JJIEMEHTOB
JAW. MengeneeBa. KopoTkonepuoaHas W JJIMHHONEpUOAHAs (HOPMBI
Ilepuoguueckoit cucrteMmbl xuMuueckux a3nemeHTtoB J[.M. MeHnneneesa.
Ilepuonp! n rpynnsl. @U3NYECKHA CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB

nepruoaa U rpymuiibl 3JICMCHTA

3.3

CTpOCHI/IC aroMoB. CocTaB aTOMHBIX AACP. H3oTomkl. 3J'ICKTpOHLI. CTpOCHI/IC

OJICKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XUMHYECKHX DJIEMCHTOB




[Tepuoanueckoii cucremsl .M. MenaeneeBa. XapakTepucTuka XMMAYECKOTO

AJIEMEHTA MO ero noyoxeHuto B Ilepuoanueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHUs pajdyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAIIMYECKUX M HEMETaJUIMYECKUX CBOMICTB IO Tpynmam M MepHOIaM.
3nauenue [leproauyeckoro 3akona u [lepuoanueckoin CUCTEMbl XUMHUYECKHUX
3JIEMEHTOB JUISl Pa3BUTHUS Hayku U npakTuku. [[.M. MennaeneeB — y4€Hblid u

IPaKIaHUH

3.5

Xumnueckasi cBsi3b. KoBaneHTHass (mojisipHass ¥ HEMOJSpPHAs) CBS3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTb XHMHYECKHX 31eMeHTOB. MloHHas CBI3b

3.6

CreneHb OKHCJICHHUA. OKHUCIINTEIIFHOBOCCTAHOBUTEIIbHEIC PEaKIuu.

[Ipouieccol okucneHus u BOCCTaHOBICHUS. OKUCIUTENTN U BOCCTAHOBUTEIH

3.7

XVUMUYECKUN SKCIIEPUMEHT: H3y4Y€HUE O00paslioB BEIECTB METAUIOB MU
HEMETAJUIOB, B3aUMOJECHCTBUE TMAPOKCHIA LIMHKA C PAacTBOPAMU KHUCIOT H
LIeJI0YEH, IPOBEICHNE ONIBITOB, HIUTFOCTPUPYIOLIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX pCaKI_II/Iﬁ (ropeHHe, pE€aKuu pa3IoKCHUA, COCI[I/IHCHI/IH)

9 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

BemecTBo 1 xummnueckas peakuus. [ToBropenue

11

[Tepuonnueckuii 3akoH. Ilepmommueckass cucTeEMa XUMHUYECKHX JJIEMEHTOB
J.U. MenneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOWICTB
XUMUYECKUX JJIEMEHTOB TEPBBIX TPEX MEPUOJOB, Kaiausl, KaIblIMUs U HX
COEIMHEHUI B COOTBETCTBHM C IMOJIOKEHHEM 3JeMeHTOB B llepuoanueckoi

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CtpoeHue BelIecTBA: BHJBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAJUTMUECKHUX
PELIETOK, 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAIIMYECKOU
peméTki W BUJAa XUMHUYECKOM cBs3u. Kiaccudukammss m HOMEHKIIATypa
HEOPTaHMYECKUX BEUIECTB (MEKIyHApOIHAS U TPUBUAIbHAS). XUMUYECKUE
CBOWCTBA BEIIECTB, OTHOCSIIMXCS K Pa3WYHBIM KJIacCaM HEOPTaHHYECKUX

COG,Z[I/IHCHI/Iﬁ, TCHCTUYCCKAA CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccuukanus XMMUYECKUX peakluid Mo pa3IuyHbIM MPU3HAKaM (IO YUCITY
U COCTaBy yUYacTBYIOIIMX B PEaKIUMU BEIIECTB, M0 TEMJI0BOMY 3 (eKTy, Mo

W3MEHEHHIO CTETICHEH OKHCIIEHUS XMMHUUYECKUX 9JICMCHTOB, 110 O6paTI/IMOCTI/I,




M0 YYacTUIO Karajau3aTopa). OK30- U SHIOTEPMHUYECKHE peakluH,

TEPMOXUMHYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMUYECKON peaKLIMU

14

[Tonsatue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakiusx. [Tonarue o
TOMOTEHHBIX M TETEPOreHHBIX peaknusax. [loHATHE O XUMHYECKOM
paBHOBecuH. DakTOpbHI, BIUAIOLUIME HAa CKOPOCTb XMMHYECKOW PEAKIUU M

ITOJIOKCHHUEC XUMUYCCKOI'0O PaBHOBECHUSA

1.5

OKuCIINTEIBHO-BOCCTAHOBUTENIBHBIE ~ pEaKLUHM,  JJIEKTPOHHbIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBleHHE YpaBHEHMM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUUIl C HCIOJb30BAHUEM METOAA

3JIEKTPOHHOrO OajaHca

1.6

Teopust 2JIeKTPOIUTUYECKON TUCCOLMALIMU. DIIEKTPOJIUTHI U HEBJIEKTPOIIUTHI.
Karuonsl, aHnoHbl. MeXaHU3M TUCCOLMAIIMN BEIIECTB C pa3IMYHBIMU BUIAMU
XUMHYeCKoH cBs3u. CteneHs auccoruanui. CUIbHBIE U C1a0bIe JIEKTPOIUTHI.
Peakuuu noHHoro oOMeHa. YcioBus NpOTEKaHUs peakluid MOHHOro oOMeHa,
IIOJIHBIE M COKpalll€HHbIE MOHHbIE ypaBHEHUs peakuuil. CBoiicTBa KHCIOT,
OCHOBAaHHMH M coyled B CBeTe MPEACTABICHUH 00 3JIEKTPOJUTHYECKON

nuccounanuu. KauecrBeHHble peakini Ha HOHBL. [[oHsTHE O TMApPOIU3E Conen

1.7

XUMHUYeCKUU OKCIICPUMCHT. O3HAKOMJICHUC C MOIACIAMH KPUCTATINIMYCCKHUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METAIIOB U HEMETaUIOB (rpadura U
ayMasa), CJIOXKHBIX BEIIECTB (XJIOpUIA HATPHs); UCCIEIOBAHNE 3aBUCHMOCTH
CKOPOCTH XHMMHYECKON peakIuu OT BO3ICHCTBHUS pPAa3NUYHBIX (DAaKTOPOB;
WCCIIE/IOBAaHUE  DIIEKTPOIPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  IIpoliecca
JTUCCOLMAIIMU  KHUCIIOT, Ienoueid U cosield (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB); IPOBEJICHUE OIBITOB, HJUTFOCTPUPYIONINX TPHU3HAKU
MPOTEKaHUs peakiuii MOHHOTO oOMeHa (0Opa3oBaHME OCallKa, BbIACIECHUE
raza, oOpa3oBaHHE BOJbl); ONbBITOB, WUIIOCTPUPYIOMIUX  MPUMEPHI
OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX peaxiuit (ropenue, peakuuu
pa3OKEHUs, COSNWHEHHS); PACMO3HABAHWE HEOPTAaHWYECKHX BEIIECTB C
MOMOIIBI0 KAUEeCTBEHHBIX PEAKIIM HAa MOHBI; PEIICHNE YKCIIEPHUMEHTATbHBIX

3aaa4

HemeTamis! 1 ux COCINHECHUA

2.1

OO6mrast xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTermeHu okucieHus. CTpoeHHe W (PU3NYECKUE CBOHCTBA
MPOCTBHIX BEHIECTB — TaJIOTEHOB. XMUMHUYECKUE CBOWCTBA Ha MPUMEPE XJIOpa

(B3aHMOﬂeﬁCTBH€ C MCTaljlaMu, HEMCTAJlJIaMH, H_ICHO‘-IaMI/I). XHOpOBO,Z[OpOI[.




ConsiHast KUCJIOTa, XHMMHUYECKHE CBOICTBa, TOJy4YeHHE, MPUMEHEHHE.
[elictBue XJiopa M XJOPOBOJAOPOJIa Ha OpPraHU3M 4eloBeka. Baxueniine

XJIOPUABI U UX HAXOXKIACHUC B IIPHUPOAC

2.2

O6mas xapakrepuctuka 31emMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTpOSHUS
aTOMOB, XapaKTepHbIC cTereHu OKucieHus. CTpoeHue U GU3NIECKrUe CBONCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa W Ccepbl. AJUIOTPOIHBIE MOAH(UKAIUU
KHCJIOpOAa M cepbl. XMMUYECKHE CBOMCTBa cepbl. CepoBOJOPO, CTPOCHUE,
¢dusnveckne U XUMHUYECKUEe CBOMCTBA. OKCHABI CEpbl KakK IMPEICTaBUTEIH
KHCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3HUYECKUE U XUMUYECKUE CBOMCTBA
(oOmue Kak ImpeaIcTaBUTEINs Kilacca KUCIOT U cienuduyeckue). XUMUISCKUE
peakiyu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIIOCO0a MOyYeHHUs CEPHOM
kucnothl. [Ipumenenue. Conu cepHOM KUCIOTHI, KAYECTBEHHAsl peaklus Ha
cynbdar-uoH. HaxoxaeHue cepbl U € COeIUHEHUI B IpUpoie. XUMUYECKOES
3arps3HEHUE OKPYKAIOMICH Cpellbl COCTMHEHUSIMH Cepbl (KHCIOTHBIC JTOXKIH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

2.3

OOmast xapakrtepucTuka 31eMeHTOB VA-Tpynmnbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEepPHbIE CTENEHU OKUCIECHUSA. A30T, pacHpoOCTpaHEHUE B
npupoje, pu3nuecKue u XUMUIecKre cBoiicTBa. KpyroBopor a3ora B mpupo/ie.
AmMHak, ero (u3MyeckMe U XUMMYECKHE CBOWCTBa, IOJIYy4YEHHE U
npumeHerne. Conu aMMOHUS, WX (U3WYECKHEe M XHMHYECKHE CBOWCTBA,
npuMeHeHue. KauecTBeHHas peakiiysl Ha MOHbI aMMOHMSL. A30THast KUCIIOTA, €€
noJjiyueHue, pu3ndeckue 1 XMMUYecKre CBocTBa (00IIMe KaK MpeacTaBUTENs
Kjlacca KHUCIoT M crneuupuyeckue). Mcmonb3oBaHue HUTPATOB M COJeH
aMMOHHS B KauecTBE MHUHEpAJIbHBIX YAOOpeHUH. XUMHUECKOe 3arps3HEeHHe
OKpY>KaroIliel cpelibl COeJMHEHUSIMH a30Ta (KHCIOTHBIE JTOKIH, 3arpsi3HEHHUE

BO3/1yXa, MOYBBI U BOJIOEMOB)

2.4

®docdop, amnorponHeie Mogupukanuu gochopa, puUandecKkue 1 XUMHIECKHE
cBoictBa. Oxcun ¢ocdopa(V) u dochopnas xucnora, Quznyeckue Hu
XUMUYECKHUE CBOMCTBa, moiydeHue. Mcnonb3oBanue ¢ocdaToB B KauecTBe

MUHEpAIbHBIX YA00peHHit

2.5

OO6mast xapaktepuctuka 31eMeHTOB IVA-rpynmbsl. OcoOEHHOCTH CTPOSHHS
aTOMOB, XapaKTEepPHBIE CTEINEHW OKUCICHUS. YTIEepoN, aJUIOTPOITHBIC
MOJU(UKAIMK, PACIPOCTPAHEHHUE B NPHUPOJE, (U3NUECKUE M XUMHUYECKHE
cBoiicTBa. Ancopbumsi. Kpyrosopot yriepona B mpupoje. OKCuabl yrieposa,

nux (I)I/I3I/I‘-ICCKI/IC 1N XUMHYCCKUC CBOﬁCTBa, JICHCTBHE Ha >KUBEIC OpTraHU3MBblI,




MOJTy9YCHUE U TIPUMEHEHUE. DKOJIOTUIECKHE TIPOOIIEMBI, CBSI3aHHBIE C OKCHUIOM
yraepona(lV); rumore3a rmo0anbHOrO MOTEIUICHUS KIMMaTa; MapHUKOBBIN
apdekT. YrompHas KUcIoTa W €€ COlM, WX (U3NYECKHE U XUMHUYECKHE
CBOWCTBa, MOJIyueHHE U npuMeHeHne. KauecTBeHHast peakius Ha KapOoHaT-
noHsbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAHMIIMHE, TPOMBIIUICHHOCTH U

CEJILCKOM XO34HCTBE

2.6

[lepBoHauaIbHBIE TOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriaepoja (MeraH, 3TaH, ATWUJIEH, aleTWJIeH, 3TaHOJ], IIMLEPHUH, YKCyCHas
kucnora). Ux cocraB u xumuueckoe ctpoeHue. lloHarue o Ouosmormyecku
BaXHBIX BEILECTBAX: XHpaxX, OesKax, yriieBoJaXx — M UX pOJU B KU3HHU
yeynoBeka. MarepuaabHOE €IMHCTBO OpPraHMYECKUX U HEOPraHMYeCKHX

COETUHEHUN

2.7

Kpemuuii, ero ¢usnueckue H XHUMHYECKHE CBOWCTBA, TIOJYYCHUE H
npumenenue. CoeauHeHUs: KpeMHUsl B nipupojie. OOiue npeacraBieHus o0
okcugne kpemuusi(1V) u kpemuueBoit kucinore. CUIIMKATBI, UX UCIIOJIb30BaHUE
B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH. BaxXHeimme CcTpOouTeIbHBIE
MaTepHalibl: KepaMHKa, CTEKIIO, IEMEHT, OeTOoH, eie300eToH. [Tpobiembl
0€30IMaCHOTO WCIIOIH30BAHMS CTPOUTEIBHBIX MATEPHAJIOB B ITOBCEIHCBHOM

KHU3HHU

2.8

XUMHUECKUI IKCHEPUMEHT: M3ydeHHEe 0Opa3lloB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJITHOM KHCJIOTBI; IPOBEJCHUE KAYECTBEHHBIX PEAKLIUN HA XJIOPHU-
MOHbI W HaONIO/IeHHE NPU3HAKOB MX IPOTEKaHUs; OMNBITHI, OTPaXKAOLIHe
¢bu3nyecKkrne U XUMUYECKHE CBOMCTBA FAJIOT€HOB U UX COETMHEHUH (BO3MOKHO
HCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C O0pa3llaMu XJIOPHJIOB
(ramoreHuI0B); O3HAKOMJIEHHME C OOpa3lamMu cepbl M €€ COCIMHEHHUSIMU
(BO3MOXXHO HCHOJb30BAHUE BHJIEOMATEpUANIOB); HAOIIOAEHUE Ipolecca
oOyriuBaHUs caxapa MoJ JeHCTBUEM KOHLIEHTPUPOBAHHON CEPHOM KHCIOTHI;
U3yuyeHHe XUMHUYECKUX CBOMCTB pa30aBIeHHOM CepHOI KUCIOThI, IPOBEAECHUE
KaueCTBEHHOW peakuMu Ha cyiab(ar-uoH U HaONIoJeHHWE TMpu3HaKa eé
MPOTEKaHMs; 03HAKOMJICHHE ¢ (PM3NYECKMMHU CBOWCTBaMH a3oTa, Gocdopa u
WX COCIWHEHUU (BO3MOKHO HCIIOIH30BAaHUE BUICOMATEPHAIIOB), 0Opa3liaMu
a30THBIX U (ochHOpHBIX yIOOpEeHUH; MoTydyeHne, cooupaHme, pacro3HaBaHie
U U3Y4YEHHE CBOMCTB aMMHAaKa; MMPOBE/IEHNE KaYECTBEHHBIX PEaKIMi Ha HOH
aMMOHMSI ¥ ¢ochaT-uOH U H3yYEHHWE NPU3HAKOB UX MPOTEKaHUs,

B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C MEIbIO (BO3MOKHO




UCIOJIb30BAHNE BHUAEOMATEPUAsIOB); H3yUYE€HUE MOJeNeld KPUCTALIMYECKUX
pemérok anmasa, rpadura, QymIepeHa; O3HAKOMICHHE C IPOLECCOM
azicopOLMu pacTBOPEHHBIX BEUIECTB aKTHUBUPOBAHHBIM YTJIEM U YCTPOICTBOM
MPOTHBOra3a; MOJy4eHue, coOMpaHue, pacrlo3HaBaHUE U HW3YYE€HUE CBOMCTB
YIJIEKUCIOro Tas3a; MPOBEACHHE KayeCTBEHHBIX peakluil Ha KapOoHaT- U
CHJIMKAT-UOHBl W H3YYE€HUE NPU3HAKOB UX TNPOTEKAHUS; O3HAKOMIICHHE C
MPOJYKIMEH CUIMKATHOW MPOMBINIIEHHOCTH; PEIIeHHE YKCIIEPUMEHTAIbHBIX

3a71a4 110 TeMe «BaKHeNIIe HEMETAJIBI U UX COSTUHEHUS)

Mertanisl ¥ uxX COCIUHCHUA

3.1

OO0mmas XxapakTepuCTHKa XUMUYECKUX JJIEMEHTOB — METAJUIOB HA OCHOBAaHUU
ux mnonoxeHus B Ilepumogmueckor cucreme xumuueckux saemeHtoB J[.U.
MenpneneeBa u ctpoeHusi atoMmoB. CTpoeHne MeTaioB. MeTtajuinyeckast CBsI3b
U METaUIMYeCKas KpUCTALIMYECKas peleTrka. DJIEKTPOXUMUUYECKUNU psjl

HaIIpsHKEHNUH METaJUIOB

3.2

duznyeckue U XMMUYECKUE CBOKMCTBA MeTa/IoB. O011IKe ciocoObI MOIY4YEeHUS
MeTauioB. [ToHATHE 0 KOPPO3UM METAIIIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT
koppo3uu. CruiaBsl (CTaib, YyryH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE

B 6BITy U IIPOMBINIJICHHOCTH

3.3

lenouynsle MeTamuibl: molokeHue B llepuoanueckoil cucreMe XUMHUYECKUX
anemeHnToB JI.1. MenneneeBa; CTpO€HHE UX aTOMOB; HaX0XKJICHUE B IPUPO/JIE.
duznyeckue U XUMHUUECKHUE CBOMCTBA (Ha mpuMepe HaTpusl U Kamusi). OKCHUIIBI
U THUAPOKCHUABI HATPHUA W KaJIWs. HpI/IMeHeHI/Ie IICJIOYHBIX METAJJIOB U HUX

COeTMHEHUN

3.4

Illenoyno3eMenbpHBIE METaJIbl MAarHMM W KaJblMH: TOJOXKEHUE B
[lepnonnueckoir cucreme xumuyeckux dnaemMeHToB J[M. MeHnneneesa;
CTPOEHUE UX AaTOMOB; HaXOXJeHHE B npupone. Gusznueckne U XUMUYECKUE
CBOWCTBAa MarHusi U Kajbllsa. BaxHeWIme coeauHEHUs KaiabIus (OKCH]I,

THAPOKCHI, CONH). JKECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS

3.5

AmomuHuii: nonoxenue B Ilepuonuyeckoil cucreMe XUMMUYECKUX 3JIEMEHTOB
J.W. MeHneneeBa; CTpOEHUE aToMa; HaXxOXAeHUE B npupoje. Ousndeckue u
XMMHAYECKHE CBOWCTBA amiOMHHHUSA. AMQOTepHBIE CBOICTBa OKCcHIa U

TUAPOKCH]IA AITFOMUHUS

3.6

Keneszo: nonoxenue B [leproanueckoit cucreme XuMHU4YeCKuX 35eMeHToB . 1.

MCHI[CJ]CCB&; CTPOCHUC aTOMa, HAXOXKACHUC B IIPUPOJIC. duznueckue u




XUMUYECKHE CBOMCTBA kene3a. Okcuabl, THApOKCUasl U conm kenesa(ll) u

xenesza(lll), ux cocras, cBOCTBA U MOJTy4eHHE

3.7

XUMHUYECKUH IKCIIEPUMEHT: O3HAKOMIICHUE C 00pa3[aMy METAIIJIOB U CTJIABOB,
X (U3NYECKUMH CBOWCTBAMH; M3Y4YEHHE PE3yJbTAaTOB KOPPO3UU METAILJIOB
(BO3MOXKHO HCIOJIb30BAHHUE BHJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICICTBUS OKCHJA KalblMid MW HaTpus C BOJOM (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOMCTB MKECTKOM BOJBI;
mpouecca TOpeHHsI jKelie3a B Kuciaopoje (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKLIUN HAa NOHBI
(Marams, Kamepius, amomuHus, nuHka, skenesa(ll) u sxenesa(lll), mexu(ll);
HaOII0/ICHUE W OTICAHUE TIPOIIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMU HATPHS,
Kamuss W Kanblus  (BO3MOXKHO  HCIIOJNB30BaHHE  BHJIEOMATEPUAIOB);
uccieoBaHre aM(pOTEPHBIX CBONCTB T'MJIPOKCHIA ATIOMUHUS M TUIPOKCHIA
LIMHKA; PEIIeHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHeline MeTauibl

1 UX COCIUHCHU I

XHMHMS M OKpYXKaromas cpeaa

4.1

HoBbie MmaTepuansl u TexHOJIOrHK. BemecTsa u maTepuansl B OBCEIHEBHOM
YKW3HU YeJI0BeKa. XHMMHUS U 370pOBbe. be3onacHoe UCmoib30BaHUE BEILIECTB U
XUMHUYECKUX peakuuil B ObITy. [lepBas moMoIns mpu XUMHYECKUX OKOTrax M

OTPAaBJICHHUAX

4.2

OCHOBBI  JKOJIOTUYECKOW  TPaMOTHOCTH.  XUMHYECKOE  3arps3HEHue
okpyxkatomeii cpensl [IJIK. Pons xumun B pemmieHn# 3KOJOTHIECKUX MPOOIIEM.
[IpupoaHble UCTOYHHKHU YTIEBOJOPOIOB (yroiib, MPHUPOAHBIN Ta3, HedTh),

MPOYKTHI UX MEepepabOTKH, UX POJIb B OBITY M MPOMBIIINICHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: U3yuyeHue 00pa31oB MaTeprasoB (CTEKIIO, CIIIaBbI

MCTAJUJIOB, ITOJIUMCPHBIC MaTepI/IaHLI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero oopaszoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 T03HABAaeMOCTH SBIICHHI Ipupoabl, IMOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMHUYECKOM HAayYKH KaK obnactu COBpPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06H.[eﬁ KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH 4YCJIIOBCKAa B YCJIIOBUAX COBPEMCHHOI'O O6III€CTB21;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

O HAYYHBIX MCTOAAX IMO3HAHUS, B TOM HHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX HUCCICAOBAHNA BCIICCTB W HU3YUYCHHA
XUMHNYCCKHX pCaKHHﬁ; YMCHHUEC HCIOJIB30BaThb MOJIACIN  JIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccuoHaTbHON EeATETFHOCTH, CBSI3aHHBIX C XUMHUEH
U COBPEMCHHBIMH TEXHOJIOTHSMHU, OCHOBAaHHBIMH Ha JTIOCTHUKCHUSIX
XUMHUYECKOW HAYKH, YTO IMO3BOJHMT OOYUYAIONIUMCSl pacCMaTpUBATh
XUMHIO Kak cdepy cBoeil Oyaymeid mpodeccrnoHanbHON
NESATSIIbHOCTH W CJCNIaTh OCO3HAHHBIA BBIOOD XHMHH Kak
npoUIBLHOTO TpeAMeTa MpH Mepexoie Ha YpOBEHb CpPETHEro

o01ero oopa3oBaHus

Brmanenue cucreMod XMMUYECKHMX 3HAHMM M YMEHHE NPHUMEHSTh

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIIINE XUMHUUYCCKHUE MOHSATHUS: XUMHYCCKHH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CI0KHOE BEIIECTBO, OJTHOPOIHAS U
HEOJIHOPO/HAS. CMECh, OTHOCUTEJIbHBIE AaTOMHAasi U MOJIEKYJISpHas
MaccChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAST Macca, MOJISIPHBIN
00BEM, OKCH, KUCIIOTa, OCHOBAaHHE, COJIb (CpelHsisl), XUMHUYeCKas
peaKIus, peakluyd COSAUHEHHS, PEAKIUN Pa3IOKEHUs, PEaKIuu
3aMeIIeHus, Peakud 0OMeHa, TEeTIoBOM YPEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBAs JIOJII XMMHUYECKOTO

9JICMCHTAa B  COCAMHCHUH, MaACCOBad JOO0JsI W TOPOLCHTHAA




KOHIIEHTpALIKS BEIIECTBA B paCTBOPE, PO aToMa, 3JIEKTPOHHBIH cII0H
aToMa, aToOMHas OpOWTab, pajuyc aTOMa, BaJIEHTHOCTb, CTEIEHb
OKHCIICHHSI, XUMHUECKasl CBS3b, AJIEKTPOOTPHUIIATEIILHOCTD, MOJISIpHAS
U HENOJISIpHAsi KOBAJEHTHAs CBA3b, MOHHAsl CBSA3b, METAJLIMYECKas
CBSI3b, KPUCTAJUINYECKAs pelIéTKa (aToMHast, HOHHAs, MeTaJUIn4YecKas,
MOJIEKYJISIPHAs1), MOH, KATUOH, aHUOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JIMCCOLMAIIMS, PEaKIUd HOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKLUU, OKUCIWUTENb U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAHOBJICHUE, AIIEKTPOJIH3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMble W HEOOpaTUMbIE peaKIlvy,
CKOpPOCTh XHMMHYECKOW peakuuu, karamuzarop, IIJIK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomuye 3aKOHbI XHMMHUH: 3aKOH COXpPaHCHHA MAcCChI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3aKOH IIOCTOAHCTBaA

COCTaBa, 3aKOH ABOraapo

2.3

TEOPUM  XUMHUHU:  aTOMHO-MOJIEKYJIIpHAs  TEOpus,  TeOopus

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnangenue ocHoBamMu XUMHYCSCKOHN I'paMOTHOCTH, BKJIIOYAIOIIECH

3.1

YMEHHE MpPaBHJIBHO HCIIOJIB30BaTh W3YYEHHBIE BEUIECTBA U
MaTepuaibl (B TOM 4YHCIIE MUHEpaJIbHbIE YAOOpEHHUS, METaulbl U
CIUIaBbl, TMPOAYKTHI MEpPepadOTKH  MPUPOAHBIX  HCTOYHUKOB
YTII€BOOPOAOB (YTJIsi, MPUPOTHOTO raza, HeTH) B OBITY, CEIHCKOM
XO035MCTBE, HAa MPOU3BOJCTBE MU IOHMMAHHE 3HAYEHUS JKUPOB,
OenKkoB,  YIJIEBOJOB  JJisi  OpraHuM3Ma  4YeJoBeKa; yMEHHue
MPOTHO3UPOBATh BIIMSIHUE BELIECTB M XMMHUYECKUX IMPOILIECCOB Ha

OpraHM3M YeJIOBeKa U OKPYKAIOUIYI0 IPUPOIHYIO Cpery

3.2

YMCHUEC UHTCTPUPOBATH XUMHUUYCCKUEC 3HAHUA CO 3HAHUAMH APYTUX

y4eOHBIX IPEMETOB

3.3

HaJINYME OMbITa pabOoThI C pa3IMYHBIMU UCTOUHUKAMH MH(OpMaIuu
0 XUMHH (Hay4dHas U HAy4YHO-TIOMYJISIpHAs JIMTEpaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATh I/IH(I)OpMaI_II/IIO O BCIICCTBAX, HMX
MNpEeBpalICHUAX W  HIPAKTHYECKOM  TNPUMCHCHHUM W YMCHHC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6HO-HO3HaBaTCJIBHBIX 3aaad




BJ'IaI[eHI/Ie OCHOBaMH ITOHATHHHOI'O amnrmapara U CUMBOJHUYCCKOI'O

A3bIKAa XMMUU JUIS COCTaBJICHUS (POPMYIT HEOPTaHUUYECKUX BEILECTB,

4 YpaBHEHUH XMMHUYECKUX PEaKIui; OCHOBAMH XUMHUYECKOU
HomeHkJarypsl (IUPAC u TpuBnanbHoi)
YMeHue o0bsSCHATH CBA3b MOJIOKEHUS AieMeHTa B [leproauueckoit
CUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB

5 XMMHUYECKUX JJIEMEHTOB (COCTaB W 3apsi sapa, oOIee 4YHCIo
AIIEKTPOHOB), paclpeAesieHUEM 3JIEKTPOHOB M0 JIHEPreTUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX NEPUOIOB, KU U KaJTbLIU
IIpencraBienue O  MEPUOAUYECKOM  3aBHCUMOCTHM  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (paJlyc aToMa, 3JeKTPOOTPUIIATEILHOCT ),

6 IPOCTBIX M CJOXHBIX BEIIECTB OT IIOJIOXKEHHUSI D3JIEMEHTOB B
[lepuoanueckoit cucreme (B MalbIX MEpHOJaX U TJIABHBIX
NOJArpyNnax) v 3J€KTPOHHOIO CTPOEHUS aTOMa

7 YMeHnue kinaccupuuupoBarh:

7.1 XUMHYECKHE DJIEMEHTHI

7.2 HEOpraHUYECKUE BElleCTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeHue onpenensrs:

81 BaJICHTHOCTh U CTENEHb OKUCIICHUSI XMMHUYECKUX 3JIEMEHTOB, 3aps

' HMOHA

8.9 BUJ XMMHUYECKOW CBSI3M M THUMN KPHUCTAJUIMYECKOW CTPYKTYPHI B

' COETMHEHUSIX

8.3 XapakTep Cpeibl B BOJHBIX paCTBOpaX BEIIECTB (KUCIOT, OCHOBAHHI)

8.4 OKHUCJIUTEh U BOCCTAHOBUTEIh

9 YMeHue xapakTepu3oBarh (pU3nUecKre U XMMUYECKHUE CBOMCTBA:
MPOCTHIX BEMmIECTB (KHUCIOPOJ, O30H, BOAOPOH, rpadur, aimMas,

9.1 KpeMHUu#, azor, ¢ocdop, cepa, XJop, HATPUH, Kalul, MarHUH,
KaJIBITM, aTFOMHHHM, JKEJI€30)
CIIOXHBIX BEIIECTB, B TOM 4YHCII€ HUX BOJHBIX pacTBOpoB (BOJa,

9.9 aMMHaK, XJOpPOBOJOPOJ, CEPOBOJOPON, OKCHIBl M TUIAPOKCUIBI

metaiioB |-l1A rpymnm, amomunus, meau (I1), nunka, xeneza (Il u

I11), oxkcuast yraepona (11 u 1V), kpemnus (1V), azora u hocdopa (111




u V), cepot (IV u VI), cepuucras, cepHas, a3oTHCTas, a30THas,

docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U X COJIH)

MPOTHO3UPOBAaTh M  XapaKTEpU30BaTh CBOMCTBA BEIIECTB B

3aBUCHUMOCTH OT HMX COCTaBa M CTPOCHH:A, IIPUMCHCHHEC BCIICCTB B

%3 3aBHCHMOCTH OT HX CBOWCTB, BO3MOXHOCTh MPOTCKAHUS
XUMHYECKHUX MPEBPALICHUN B Pa3IMYHBIX YCIOBHIX
10 YMeHHe COCTaBIISITh MOJICKYJISIPHBIC U MOHHBIC YPAaBHCHUS PEAKIINH,
B TOM YHCIIE:
10.1 peakiuii HOHHOTO 0O0OMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKINI
103 WUTIOCTPUPYIONIMX XUMHUYECKHEC CBOWCTBA HM3YYCHHBIX KJIaCCOB
' (Tpyriin) HEOPraHMYECKMX BEIECTB
10.4 MOJTBEPKIAIONIMX TEHETUICCKYIO B3aUMOCBSI3b MEXK]Ly HUMH
11 YMeHue BBIYUCIATh (POBOAUTE PACUETHI):
111 OTHOCHUTEJIBHYIO MOJICKYJSIDHYIO M MOJISIPHYHO MacChl BEILECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHUH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEeM Ta30B
114 M0 ypPaBHEHUSM XWMHUYECKUX PEAKIMH W HAXOIUTh KOJIUYIECTBO
' BellecTBa, 00BEM M MacCy peareHTOB WK MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAY4YHOTO TO3HaHHUA (HAOIIOACHHE,
121 HU3MEpEeHHE, YIKCIIEPUMEHT, MOJICIIMPOBAHKE) IPH H3yYECHUH BEIIESCTB
' U XMUMHUYECKUX SIBJICHHI, yMeHUe CcPOopMyIupoBaTh MpoOIeMy U
MIPETIOKUTE MTYTH €€ PEIICHUS
122 6e3omacHO pabOThl ¢ XMMHYECKUMHU BEHIECTBAMHU, XUMHUYECKOU
' MoCyA0H U 1abopaTOpHBIM 000pyAOBaHUEM
mpaBuwiiaMd  0€30MacHOro  oOpaimieHuss € BEHIeCTBAMHU,
HCIIOJIb3YEMBIMH B ITOBCEHEBHOW JKM3HH, ITPABHIIAMU TTOBEACHHS B
123 HeNsiX cOepekeHUs 3I0POBbS U OKPYKAIOIIEH MPUPOIHON CPEbI;

MOHMMaHUe BpeJa (OMacHOCTH) BO3/IEHCTBUS Ha KUBbIE OPTaHU3MBbI
ONPEAEIEHHBIX BEILECTB, croco0oB YMEHBIIEHUS 51

MNpeaoTBPAICHHA UX BPpCIHOTO BOS)ICI\/'ICTBI/U{




13

Hanynane IMPAKTUYCCKHUX HABBIKOB INIAHUPOBAHUA U OCYLICCTBICHUSA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

HN3YUCHUC u OIIMCaHHuC (1)I/I3I/I‘-I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHE C (bI/IBI/ILIeCKI/IMI/I U XUMHWYCCKHUMU SABJICHUSAMMU, OIIBITHI,

WJUTIOCTPUPYIOLIKME TPU3HAKU MPOTEKAHUSI XUMUYECKUX PEAKLUA

13.2

U3y4eHHe CIIOCO00B pas/ieeH st cMecel

13.3

IIOJIyUEHUE KHUCJIOpPOJa M HU3Y4YEHHE €ro CBOWCTB; IOJIy4E€HUE
BOJIOPOJIa U U3YYEHHUE €r0 CBOMCTB; MOJyYEHHUE YIJIEKHCIIOro ra3a u
U3Y4YEHHE €ro CBOMCTB; IMOJIY4YEHHME aMMHUaKka M H3YYEHHE €ro

CBOHCTB

13.4

MPUTOTOBIICHHE PAcCTBOPOB C OMNpPENEIEHHON MaccoBOil Jioyei

pacTBOPEHHOTO BEIIECTBA

135

IPUMEHEHHE  MHJIUKATOpPOB  (JJakMyca,  METWJIOpaHXka U
dbenondranenna) Ay ONpeaesieHrs XapaKkTepa Cpelbl B pacTBOPax

KHUCJIOT U ILIeJIouei

13.6

HCCIICIOBAHUE U OIMCAaHHE CBOMCTB HCOPraHM4YCCKUX BCIICCTB
Pa3InYHbIX KJIACCOB; N3YYCHUC B3aHMOHeﬁCTBHH KHCJIOT C ME€TaJlllaMH,
OKCHJaMH MCTaJJIOB, PaCcTBOPUMBIMHA n HEPACTBOPHUMbIMU
OCHOBAaHUAMHU, COJEIMH; IIOJTYYCHHUE HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUEC OJHOIo0 MCTaJLula ApPyruM M3 pacTBopa COJIH;
HUCCICIOBAaHUC aM(l)OTepHBIX CBOICTB THAPOKCUIOB aJIFTOMHUHUSA U

MUHKA

13.7

pelIeHre SKCIEPUMEHTAIIBHBIX 3a/1a4 10 TeMaM: «OCHOBHBIE KJTacChl
HEOPraHUYECKUX COCJIMHEHUI; «INEeKTPOIUTUYECKAS
nucconuanusay, «BakHeHWmnme HeMeTallIbl M WX COCIUHEHUS),;

«Baxkneiiie MeTaljIbl U UX COSIUHECHUS

13.8

XUMHUYECKHE  OKCIEPUMEHTHI,  WJUIIOCTPUPYIOUIUNE  MPHU3HAKU
MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHA; Ka4eCTBEHHBIC PEAKIMH Ha
MPHUCYTCTBYIONIME B BOJHBIX PAacTBOPAX HMOHBI: XJIOPHI-, OPOMU/-,
wonua-, cyiabdar-, Qocdar-, kapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUSI, MarHUS, KIS, ATFOMIHHSI,

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

14

VYMmenue:




MPEJCTaBIATh pPE3ylbTaThl JKCIIEpUMEHTa B (GopMe BBIBOJOB,

141 JIOKa3aTebCTB, TPAUKOB M TAOIUI] M BBISBIATH SMIIMPHUECKUE
3aKOHOMEPHOCTHU
YCTAQHAaBIMBaTh  CBA3M  MEXJIYy  pealbHO  HaOIr0faeMbIMU
14.2 XUMHUYECKUMHU SIBICHUSIMM U IPOLECCaMM, IPOUCXOJSAIIMMU B

MakKpO- 1 MUKPOMHUPE, O0OBACHATH IMPUYXUHBI MHOFOO6paSI/I${ BCIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 IIepBoHaYaIbHBIE XUMUYECKUE ITOHATHUS
11 Uucrele BemecTBa U cMecH. CIocoObl pa3esieHus: cMecei
1 ATOMBI U MOJEKYyJIbl. XHUMHUYECKHE 31eMEHTbl. CHMBOIBI XMUMHUYECKHUX
' 31eMeHTOB. [IpocThie U ciloKHBIE BELIECTBA.
13 Xumuyeckasi ¢opmyna. BalleHTHOCTb aTOMOB XHMHUYECKUX 3JIEMEHTOB.
' CreneHb OKHUCIIEHUS
3aKOH TIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs AaTOMHas Macca.
14 OTHOcuTeNnbHAs MOJIEKYJISIpHAs Macca. MaccoBast 107151 XMMUYECKOT O 3JIEMEHTa
B COCIMHCHUU
L5 KonuyectBo BemiectBa. Monbs. Momsipaast macca. MossipHblid 00BEM Ta3o0B.
' B3auMocCBA3b KOJIMYECTBA, MACCHI U YHUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
16 ®u3NuecKue U XMMHUYECKHUE SIBJIICHUS. XUMUYECKas peakuus U €€ MpU3HAKHU.
' 3aKOH COXpPaHEHMsI MACChl BEILIECTB. XMMHUECKUE YPaBHEHUS
5 Ilepnonnueckuil 3akoH U Ileprogudeckas cucreMa XMMHUYECKUX JJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
Ilepnonnueckuil 3axkoH. Ilepuomuyeckas cucreMa XMMHYECKUX DJIEMEHTOB
2.1 .. Menneneesa. Ilepuoasl u rpynnbl. OU3nyecKkuii CMBICI MOPSAIKOBOIO
HOMEPA, HOMEPOB MEPUOA U IPYIIILI JJIEMEHTA
Crpoenne atomoB. CoctaB aTroMHBbIX saep. M3oTtonel. Onexkrponsl. CTpoeHue
2.2 AIIEKTPOHHBIX 000JI0YEK aTOMOB TMepBbIX 20 XHWMHUYECKUX DIIEMEHTOB
ITepuoanueckoit cucremsl /.. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUECKUX 3JIEMEHTOB MIEPBBIX TPEX
NEepUOOB, Kalus, KajblMs (paauyca aToMOB, 3JEKTPOOTPULIATEIBHOCTH,
2.3 METAJUIMYECKUX W HEMETAUIMYECKUX CBOMCTB) W HMX COEJUHEHUH B
COOTBETCTBUM C TIOJIO)KEHMEM 3JIeMEHTOB B Ilepmonnueckoir cucreme u
CTPOECHHUEM UX aTOMOB
3 CrpoeHue BeniecTBa




3.1

Xumuyeckasi cBsa3b. KoBaneHTHas (mojisipHass M HEMOJSPHAas) CBA3b.
DNEeKTPOOTPULIATENILHOCTh ~ XUMHUYECKUX  31eMeHTOB. MoOHHass  CBs3b.

Merannndyeckas CBI3b

3.2

Tunbl KpUCTANIMYECKUX PEHETOK (aTOMHas, WOHHAsA, METaJlIMYecKasi),
3aBUCHMOCTDb CBOMCTB BEIIIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKU U BHJA

XUMHYECKOH CBSI3U

Baxuneimme MNpEACTABUTCIIM HCOPraHUYCCKHUX BCIICCTB. Hemerammel 1 ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

4.1

Knaccudukanus ¥ HOMEHKJIATypa HEOPraHWYECKUX COCTUHEHHI: OKCHIOB
(coneoOpasyromue: OCHOBHBIC, KHCJIOTHBIE, amdoTepHbIe) u
HecoseoOpasyronie; OCHOBaHMN (IIETOYM M HEPAaCTBOPHMEBIE OCHOBAHWA);
KHACIOT (KUCIOPOJCOACpKAIMEe H OECKUCIOPOJHBbIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

4.2

@u3nyeckue M XHUMHYECKHE CBOMCTBA IPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUs

4.3

dusnyeckrue U XUMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJLJIOB: JIMTHA,
HaTpuA, KaJlud, Marovud U Kajdblusd, aJJFOMHUHUA, KCIIC3a. 9H€KTp0XI/IMPI‘I€CKHI>JI

paa HaHpH)KeHI/Iﬁ MCTalJI0OB

4.4

dusznyeckrue 1 XUMUYECKUE CBOMCTBA BOAOPOIHBIX COGI[I/IHeHI/Iﬁ HEMCTAIJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBA OKCHAOB HemetaiwioB: cepel (1V, VI),
azora(ll, 1V, V), dochopa(lll, V), yrinepona(ll, 1V), kpemuus(1V). ITonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cpoiictBa okcunoB: metauioB |A-IIIA rpynn, nmnka, megu(ll) u

xenesa(ll, 111). TToay4enne OKCHUI0B METAILIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBaHUI M aM(OTEPHBIX THAPOKCHIOB (Ha pUMepe
TUAPOKCHIOB QJTIOMUHHUS, Keje3a, [HUHKa). [logydyeHne OCHOBaHMN u

aM(OTEPHBIX THIAPOKCH]IOB

4.8

OO01e XMMHUYECKHE CBOMCTBA KUCIOT: XJIOPOBOJIOPOIHON, CEPOBOIOPOIHOM,
CEpPHHUCTOM, CEpPHOMU, a30THOM, (HOoChHOPHON, KPEMHUEBOH, YroiapHOM. OcoObIe
XMMHYECKHE CBOKWCTBA KOHUEHTPUPOBAHHOM CEPHOM M A30THOM KHCIIOT.

[Tonyyenue kucnot

4.9

OO0mre XuMHYECKHE CBOMCTBA cpenHux cone. [lomyuenue coneit




4.10

[Tony4yenne, coOupaHue, pacro3HaBaHHE BOJIOPOJA, KHCIOPOAa, aMMHaKa,

YTJICKHCIIOTO Ta3a B 1JabopaTopuu

411

[TosyueHne amMmmuaka, CEpHOM M a30THOM KUCIIOT B IPOMBILUIEHHOCTH. O011ue

CIIOCOOBI IMOJIY4YCHUA MCTAJIJIOB

412

I'eneTnueckas cBI3b MEXKIY KilaCCaMH HECOPraHU4ECKUX COGI[I/IHeHI/Iﬁ

Xumudaeckue peaKnuu

5.1

Knaccudukarust Xumuaeckux peakiuii o pa3IndyHbIM MPU3HAKaM: 110 YHCITY U
COCTaBy YYacCTBYIOLIMX B PEAKIMH BEILIECTB, MO TEIUIOBOMY 3(dexTy, 1o

W3MEHEHHMIO CTEIICHEH OKHMCIICHUS XUMUUECKHX DJIEMCHTOB

5.2

TermnoBoit 3¢ ¢deKkT XUMHUYECKOH peakuuu, TEPMOXHUMHUYECKHE YpaBHEHUS.

DK30- U SHIOTEPMUYECKUE pEaKIUU. TepMOXUMUYECKUE YPAaBHEHUS

5.3

OKHCIUTEIIFHOBOCCTAHOBUTEIIBHEIC pCakuunu. OKHCIUTEIIN U BOCCTAHOBUTEIIH.
Hpoueccm OKHUCJICHUA n BOCCTaHOBJICHUA. QHGKTPOHHBIP'I 0anaHc

OKHCJIUTEILHOBOCCTAHOBUTCIILHOM pCakuuun

5.4

Teopus >7eKTPOAUTHIECKON Arcconnanyu. KaTnoHbl, aHMOHBI. DJIEKTPOIUTHI

H HCIJICKTPOJIUTHI. CuipHbIE U cla0bIe QJICKTPOJIUTLI. CreneHb Jucconuanumn

5.5

Peakuuu MoOHHOTO obMeHa. YcloBus IMPOTCKAaHUA peaKI_II/Iﬁ HMOHHOTI'O 06M6Ha,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

XHUMHA U OKpYXKarolas cpena

6.1

BemectBa m Marepuansl B IIOBCEJHEBHOM JKM3HM 4YellOoBeKa. be3omacHoe
UCIOJIb30BaHUE BEIIECTB U XUMHUYECKUX DPEaKLUUH B J1aOOpaTOpuu U OBITY.

HepBafl moMoump MMpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKpYXKalIel cpeapl (KHCIOTHBIE IO/,
3arps3HEHUE IMOYBbI, BO3JyXa U BOJOEMOB), CIIOCOOBI €ro MpPeAOTBPALICHUS
[TpenensbHast gomyctumas koHueHtpanus emectB (IIJK). Pons xumum B
pELICHUH HKOJOTMYECKUX TNpolieM. YcCuieHue TMapHUKOBOro sddekxTa,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3o0Ta, pocdopa, yriaepoaa, KpEMHHUS U UX COETUHEHUHN B
OBITY, MEIMIIMHE, NMPOMBIIUIEHHOCTH U CEeNbCKOM Xo3saicTBe. IIpumeHeHue
METAJIJIOB U CIUIAaBOB (CTallb, YyTyH, TIOPAJIIOMHHHM, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coeuHeHui. [IoHsATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE

CIOCOOBI 3alIUTHI X OT KOPPO3UU

6.4

[TpupoaHblE HWCTOYHUKU YIJIEBOAOPOJOB (Yroyib, HMPUPOIHBIA Ta3, HEQTH),

MPOIYKTHI X NepepaboTku (OEH3MH), X POJIb B OBITY U MPOMBIIUIEHHOCTH




HCpBOHa‘IaJ'IBHBIe MOHATHA 00 OPraHMYCCKHUX BEIIECCTBaX KaK O COCIUMHCHHAX

yriepoja (MeTaH, 3TaH, 3THIEH, alleTUIIEH, TaHOJI, [NIMLEPHH, YKCYCHAs KUCIIOTA).

0 [TonsiTie 0 GMONOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OelKax, yriieBoaax — U ux
POJIH B JKU3HM YEIIOBEKA
7 Pacuérnr:
7.1 1o (opmyaaM XUMUYECKHX COSAMHEHHH
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XMMUYECKUM ypaBHEHUSAM




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-¢ U3aHUE,
nepepadotanHoe ["abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A.
Axk1monepHoe obuiectBo «M3aarenbctBo «lIpocBemenne»

» Xumusi: 9-if kiacc: 6a30BbIN YPOBEHb: YICOHHK; 5-€¢ H3AaHUE,
nepepadborannoe ["'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

htths://m.edsoo.ru



