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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCIIUTAHUS U € Y4YETOM KOHIEMIMK TMpernojiaBaHusi ydyeOHOro TmpenMera
«XuMHS», OCHOBHOM 00pa3oBaTeIbHOM MpPOrpaMMbl OCHOBHOTO  OOIIETO
oopazoBanus ®I'OC OO0 MBOY «COII Nel r. ®okuno» (mpuioxkenue 4 k
npukazy NeS4 ot 05.03.2025 1.).

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CcTpaTeruu
oOydeHMs, BOCHHMTAHMS M PAa3BUTHUA OOYYAIOIIUXCS CpPEICTBAMHU Y4eOHOTro
npeaMera, YCTaHABIIUBAET 00s13aTeIbHOE IIPEIMETHOE COJIepKaHue,
IpeayCMaTpUBAET pACIpEAeICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
paszzmenamM M TeMaM MPOrpaMMbl MO XHMHH, OMNPEIEISeT KOJWYECTBEHHBIE U
KaueCTBECHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAeNisieT BO3MOXKHOCTH TMpeaMera st
peanuzainuu TpeOOBaHWI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa30oBaTesIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOT'O OOIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Yy4Y€OHO-TIO3HABATENILHOM JESITENbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOT0O Co/IepKaHUSI.

3HaHWE XHUMHUHU CIY>KUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
DHEPrul M 00 HBOJIIOIUHU BEIIECTB B MPHUPOAE, O MyTSAX PEIICHHs TI00aIbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON 0€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMUpOBaHUSI KYJIbTYPhI JIMYHOCTH, €€ 00111el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBINJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUW  JIESITENIbHOCTH,
HKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM JKM3HU, TaK U B MTPOPECCUOHATIBHOMN JCSITEIBHOCTH;

3HAKOMUT CO CHEHU(PUKOW HAYYHOTIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €UHCTBO MPUPO/bI U YEJIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHOHAYUYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET dbopMHpPOBaAHUIO IIEHHOCTHOTO OTHOIIICHUS K
€CTECTBEHHO-HAYYHbIM 3HAHUSIM, K NPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJAJ B
IKOJIOTUYECKOE 00pa3oBaHue 00yUYaOLTUXCA.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
colepkaHusi  y4eOHOro  mpeaMmeTa, KOTOpPbIM  ABISETCS  NeJarorudyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTIAEIBHBIX 3HAYUMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTaHU30BaHbl 1O MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

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

— Ilepuoanyeckoro 3akona /1. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAaKTOB, PA3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMHAYECKON COCTABIISAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMETOB: «OKpyXKaromuil MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaua y4eOHOTO mpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKHUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU MMO3HABATEILHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYCHHE MPUOOPENN TaKUE LI, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMAaTHYECKOE MPHOOIICHHE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HON NEATENLHOCTH, IMO3HAHUS M CAaMOIIO3HAHMUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBaHue oO0me (QyHKIMOHAIBHOM M  €CTECTBEHHOHAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXaIOLIEro MHpA, MCHOJIb3Yd 3HAHUS W OMbBIT, MOJYYECHHbIE MPU H3YYECHHH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTH XUMHUYECKHMX 3HAHUM JJi1 BBIPAOOTKH 3KOJIOTHMYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIMK K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OO1iee YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJleli0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTofax MO3HAaHMS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlectBa. Pacuérel mo Qopmyrnam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJIa, pPACTUpaHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTIWUISAIUA, XpoMaTorpadusi, MPOBEACHNUE OYHUCTKHA MMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucinopoaa. CrnocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KUCTIOPOoa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemeHT um mpocrtoe BemectBo. Haxoxaenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HaceplllieHHbIE M HEHACHIIIEHHBIE PacTBOpPHl. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranudeckux coenuneHuit. Oxcuapl. Kiaccuduxanuys
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TomydyeHne KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KauecTBeHHOE onpeneneHne CoaepxKaHus KUCIopoaa B BO3yXe, MOJyYEHHUE,
coOupaHue, pacro3HaBaHUE UM U3YUYCHHE CBOMCTB KHUCIOpOJa, HaOI0ACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIIOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHCIOT W IIEIOYCH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo Teme «BaxkHellue Kiacchl HEOPraHUYECKHUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMEHTOB. [loHsATHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©W  JiauHHONepuoAHas  (HOpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYeK aToMOB TepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IPpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (ToyisipHass W HEMOJISIpHAsl)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIUH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3yueHHe oOpasloB BEIIECTB META/VIOB U HEMETAJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILIECTBIISIETCS 4€pe3 MCIOJIb30BAHUE KaK OOIIMX €CTeCTBEHHOHAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTAEJIBbHBIX MPEIMETOB
€CTECTBEHHOHAYYHOTO IUKJIA.

OOmue ecTecCTBEHHOHAYYHBbIE MOHSTHS: HAay4HbIH (PakT, rUmoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, DJIEKTPUUECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJHI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3axoH. [lepuoanyeckas cucreMa XUMUYECKUX 2JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHOJIOB, Kalus, KalblUsi M HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHJIbI XMMHUYECKOW CBSI3U. THIBI KPUCTATITMYECKHX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiymsa XuMU4eCcKUX peakiuii Mo pa3InvyHbIM MIPU3HAKAM (110 YHCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[TonsiTue 0 CKOPOCTH XUMHUYECKOW peakmuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUU C  HCHOJB30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEaKIMii HIOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBbIE YypaBHEHUsI peakiuil. CBOICTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HaKkOMJICHHE C MOJICTSIMH KPUCTALTMYECKUX PEMIETOK HEOPraHUYECKHUX
BCI[ECTB — METAIOB W HEMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pasfioKEHHUs, COCTUHEHMs), paclO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENeHU okucieHus. CTpoeHrue U (PU3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOJA HA OpPraHW3M YeJOBEKa. BaxkHeWlme XJIOopuabl U UX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapaktepuctuka 31eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(BHUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST KJjacca KHCIOT U crnenuduyeckue). XUMHUYECKUE PEaKINu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEW cpeabl COEIWHEHHMSIMU cepbl (KHCIOTHBIE JOXK[H,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMu4yeckue cBoicTea. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIydeHHe, (PU3MYECKhe U XUMHUYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3JAyXa, NHOuYBbl U BojnoéMoOB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrtepuctuka 31emMeHToB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOMCTBA, JEHCTBHE Ha JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojlydueHue U npuMmeHeHwe. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: XKMpax, OeKax, yriieBojax — 1 ux
poJiM B JKH3HM 4YEJOBEKa. MaTepualbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue W XHUMHUYECKHE CBOICTBA, MOJyYCHHE W
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kucinore. CHIMKAThl, X UCIOJIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

N3yyenue 00pa3iioB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHWE C O0Opa3lamMu XJOPUAOB (TajJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHONW peaKIny Ha cyabdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, paclo3HaBaHUE U M3Y4YCHUE CBOICTB aMMMakKa, MPOBEJACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX SJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. Ou3nyeckre U XUMUYECKHUe CBOWCTBA MeTaiioB. OOmue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuognueckon cucremMe XMMHYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbHbIE METAUIbI MarHMid MW KalblMH: IIOJIOXKEHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTKkoCcTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AJIoMUHUN: TIoJ103keHUE B [leproinueckoi CuCTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSl W HATpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HaGMFOIEHHE W OMUCAHUE MPOLIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCIMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW XW3HM YelOBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouled cpeabl (MpeaeiabHas IO0MmyCcTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJIMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME Kak OOMIMX eCTECTBEHHOHAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISi OTAEIBHBIX MPEIMETOB
€CTECTBEHHOHAYYHOTO IIUKJIA.

OOmue ecTecTBEHHOHAYYHBbIE MOHATHS: HAay4HbIM (DAaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €IUHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
II0JIE3HbIE UCKOIaEMbI€, TOIJIUBO, BOAHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOy4YeHHS XMMHUU B €IAMHCTBE Y4YEOHOW U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMAIIA3AINHN 00yJarOIIHXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAThCS  CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAMA U
pacIIMpEeHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) MaTpHMOTHYECKOTO BOCTIMTAHUS

IIEHHOCTHOT'O OTHOIIEHHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
M HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKON HAyKH B JKHU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rPasKAaHCKOT0 BOCITUTAHMS:

[IpencraBieHrss O COLMAIBHBIX HOPMax U IMPaBWIAX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOW M JAPYTHX  BHUAAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOHM MAEATENBbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM y4eOHOU NEsITEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApPUIIECH C MO3UIMHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMUMHYECKOW pEakIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTABIISIONIUE
OCHOBY JIJII IOHUMAHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI NPUPOJIbI, B3aUMOCBS3SX YEIIOBEKa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEJbHBIC MOTHBBI, HAIPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YUTATENIbCKOM KYJBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPaTypon, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYEeHHMIO M TO3HAHUIO, JIF0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa30BaHHIO, TPOEKTHOM ¥  HMCCIENIOBATEIhCKON



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KWU3HU, OCO3HAHUE MOCIEICTBUA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJAMMOCTU COOJNIONIEHUsT TpaBUi OE30MacCHOCTH TMpU OOpallleHUd C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAaKTHUYECKOMY U3y4eHHUI0 TTpodeccuii U Tpya pa3IndHOro poja,
YBOKEHUE K TPYAy M pe3yibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHIMBUTyaIbHON TPAGKTOPUHU MPOJOHKCHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HUHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCUOHATBLHOM ASSTENHHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

HKOJIOTHYECKH IIEJIECO00pa3HOE OTHOIICHHE K NPUPOJEC KaK HCTOYHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpasza >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
npaBuJ 0€30MaCHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMMU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble MPU U3YYCHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METANPEAJMETHBIE PE3YJIBTATDI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (PAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbhIE
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMETax U MO3BOJISIOT Ha
OCHOBE 3HAHUW U3 ITUX MPEIAMETOB (GOPMUPOBATH MPEJCTABICHUE O IIEJIOCTHOU
HAay4YHOW KapTHHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE NeCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATUBHBIC, PEryJISATHBHBIE), KOTOpblE 0OecneurnBatoT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JeATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA
ba3zoBble 1ornueckue aAefcTBu:

YMEHHUSI HCIMOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUH
3HAHUMW: PACKPBHIBATH CMBICI XUMUYECKUX MOHSATHUN (BBIACISTh UX XapaKTepHbIC



NPU3HAKH, YCTaHABIMBATh B3aHMOCBS3b C JPYTMMHU MOHSTHSMU), HUCIIOIb30BAThH
MOHATHUS NIl OOBSICHEHUS OTJIEIBHBIX (PAKTOB M ABJICHU, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKHUE pACCYkACHUS (MHIYKTUBHBIE, ACNYKTUBHBIC, 10 aHAJIOTUHN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUA TOHATHS (NMPEAMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIC MPEACTABICHUS —
XUMHYECKUI 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMHUYECKON peaKIMi — MPU PEIIeHUH y4eOHO-TIO3HABATENbHBIX 337a4, ¢ yUYETOM
TUX MOJEJBHBIX MPEJCTABICHUN BBISABISATH U XapaKT€PU30BaTh CYLIECTBEHHBIE
IPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMHUYECKUX PEaKLUM,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3Y4AEMBIX IIPOLIECCAX U SIBICHUSAX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHUE HCIIOIb30BaTh IOCTABJICHHBIE BOIIPOCHI B KayeCTBE HMHCTPYMEHTA
NO3HAHMs, a TaKXKE B KAueCTBE OCHOBBI JJs (OPMUPOBAHUS THUIIOTE3bI 1O
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

npuoOpeTeHne OmbiTa IO IUIAHUPOBAHUIO, OPraHU3alUd M IMPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOAOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, POPMYIUPOBATH 000OIIECHUS U
BBIBO/IbI IO PE3YyJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HH(POPMALIMIO
pa3MyYHBIX BUIOB U (HOPM MpEACTaBICHUS, MOIYyYaeMyl0 U3 pa3HbIX UCTOUYHUKOB
(Hay4yHO-TIOIyJIIpHAsl ~ JIUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpoChl NMPU TMOUCKE U OTOOpE
UHGOpPMAllMd M COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/1a4 ONPENEIEHHOIO TUIIA, TPUOOPETEHHE OIbITA B
00JaCTH  MCHOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANbHYIO (DOpMY TIpeacTaBieHUs] HHPOpMaALUU U
WUTIOCTPUPOBATh pEIIAEMbIe 3aJa4d  HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
npyrumu popmamu rpaduKi ¥ KX KOMOMHAIUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHaJIM3UpoBaTh B Ipolecce Yy4eOHOH U
UCCIIEIOBATENLCKON N1eATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBUS:



VYMeHusi 3amaBaTh BONPOCH (B XO0j€ Juaiora U (WUiau) AUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (POPMYJIMpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHOMN 3a/1a4H;

YMeHusT NpeacTaBisITh  TMOJIYYEHHBIE  pPE3yJbTaThl  MO3HABATEIBHOM
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTAX; JeJaTh MPE3CHTAIUIO
pe3yIbTaTOB BBHIMOJHEHUS] XUMHYECKOTO AKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMeHus ydeOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENIbHOM M MCCJEAOBATEIbCKOM  JIESITEIBHOCTH  MPU  PEUICHUU
BO3HUKAIOIMIKUX MPOOJIEM Ha OCHOBE yuéra OOLIMX HMHTEPECOB M COTJIACOBAHUS
no3unuid (00CyXaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPAHMHAIIHS
COBMECTHBIX JEHUCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBHS:

YMeHue caMOCTOSITEIbHO OIpPENEsATh LEIU ACSTEIbHOCTH, IIAHUPOBATh,
OCYHIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTAaBJIATh WA KOPPEKTUPOBATH
[IPEIUIOKEHHBIM QITOPUTM JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYECHHOTO PE3yJbTaTa 3asBICHHOM LEJIH, YMEHHUE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MMpeijlaraeMble B YCIOBUU 3aJaHUM.

NPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHUIO 00s3aTEIBHOrO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIFOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4HbIC 3HAHMS, YMEHHUS U CIIOCOOBI
JnercTBul, crnermuduuecKkue IS TpeAMeTHOM o0jacth  «XHMHUS», BHUIBI
JNEATEIBHOCTH 1O  MOJYYEHHID HOBOIO  3HAHUS, €ro HWHTEpIpEeTaluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xonity oOyuenus B 8 kiiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMEHUIN:
pacKpblBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX TMOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKUN BJIEMEHT, IMPOCTOE€ BEHIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOIHAasT W HEOJHOPOJHAs), BaJE€HTHOCTb, OTHOCUTEIbHAs aTOMHas |
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JIOJIST XMMUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJISIPHBIN 00bEM, OKCUI, KUCIIOTA,
OCHOBAHHUE, COJIb, AJEKTPOOTPUIIATEILHOCTh, CTEIEHb OKHUCJICHUS, XUMHUYECKas
peakius, KiaccuuKamus peakiuil: peakiiuu COSAUHEHUsI, PEaKIUU Pa3JioKEHHUs,
peakiuy 3aMeIIeHUs, PeaKkIMu OOMEHa, JK30- M JSHIOTECPMHUYECKHE DPEaKIIHH,
TEIUI0BOM A(PGEeKT peakmuu, Sapo aToma, DJICKTPOHHBIM CJIOW aToma, aTOMHas
opOuTanb, paguyc aroMa, XWMHYECKash CBs3b, TOJIApHAs W HEMOJSIpHAs
KOBAJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KATHOH, aHHOH, PACTBOP, MaccoBasi J0Jis
BelllecTBa (IPOLICHTHAs! KOHIIEHTpPAIsi) B paCTBOPE;



WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUUYECKUX MOHATUA U IPUMEHSIThH 3TH
MOHSATHS TIPYU ONHMCAHUU BEIIECTB U UX MPEBPALICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IJIsi COCTaBleHUS (POpMyIN BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

OTIPEIENIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTETICHb
OKHUCJICHHS] DJIEMEHTOB B OMHApHBIX COEIUHEHUSIX, MPUHAMJICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCy COCAMHEHMM Mo QopMynaM, BUJ XUMHYECKOU CBS3H
(KOBaJICHTHAsl U MOHHAs1) B HEOPTaHUYECKUX COCIUHCHUSIX;

packpeiBath  cMblicn  [lepuoamueckoro  3akona JI. WM. Mennaeneena:
JEMOHCTPUPOBATh  MOHMMAHHE  MEPUOJUYECKOM  3aBHCHMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT HUX IMOJOoKeHus B lleprogumueckoil cucreMme, 3aKOHOB
COXpPaHEHUs MacChl BEUIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO--MOJIEKYJIIPHOTO
y4eHUs, 3aKOHa ABOTaIpoO;

OMKCHIBATh U XapaKTepH30BaTh TabiuuHyio ¢dopmy [lepuonnyueckoir CUCTEMBI
XUMHUYECKUX AJIIEMEHTOB: Pa3jinyaTh MOHITHS «TJIaBHAs moArpyimna (A-rpymnma)» u
«mobounas noxarpymma (b-rpymma)», Maneie U OOJBIINE MEPUOABI, COOTHOCUTH
o0o3HaueHusi, KoTopble wuMmeroTcas B Tadmuie «llepuoanueckass cucrema
xuMuueckux sneMeHtoB JI. M. MeHaeneeBa» C 4YMCIOBBIMU XapaKTEPUCTHUKAMU
CTpPOEHHUsI aTOMOB XMMHYECKHX J3JIEMEHTOB (COCTaB W 3apsj sijipa, oOIIee YUcCIo
3JIEKTPOHOB U PACHPE/ICIICHUE UX IO SJICKTPOHHBIM CJIOSIM);

KJIacCU(PHUIIMPOBATh  XMMHUYECKUE  DJIEMEHThl, HEOPraHWYEeCKHe BELIECTBA,
XUMUYECKUE PEaKLMHU (110 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLUU BEIIECTB, 110
TerI0BoMY 3P (DEKTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIACCOB, TMOATBEpPKIas ONUCAHUE MPUMEPAMH MOJIEKYJSIPHBIX ypaBHEHUUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

MIPOTHO3UPOBATh CBOKMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOT'O COCTaBa,
BO3MO>XHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAILLCHUN B Pa3JIUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCHUTEJIBHYIO MOJEKYJSIDHYIO W MOJSIPHYKO MacChl BEILECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyJie COSAMHEHHUS, MACCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUYETHI MO YPABHEHUIO XMUMHUYECKOU

peaKIuu;
MPUMCHSITh OCHOBHBIC OIIEpAllUd MBICIIUTEIIBHOM JICATEILHOCTH — aHaIu3 H
CUHTE3, CpaBHEHHUE, 0000IIEeHUE, CUCTEMATHU3AIMIO, KIaCCU(UKAIIUIO, BBISIBJICHUE
MPUYUHHO--CJICICTBEHHBIX CBSI3€M — IS W3Y4YEHUsS CBOWCTB BEIIECTB U

XUMUYECKUX PEAKIIMM, eCTECTBEHHO-HAyUHbIE METO/bl NO3HAHUS — HAOJIOACHHUE,
U3MEpEeHUe, MOICIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICIICHHBIN);

CJIeIOBaTh MpPaBWJIAM TOJIb30BAaHUS XHMMHUYECKOW MOCYAOW M JaOOpaTOPHBIM
000OpyZ0BaHUEM, a TaKkKe MpaBUiiaM OOpalIeHHs C BEUIECTBAMU B COOTBETCTBUH C
UHCTPYKIUSAMU IO BBIMOJHEHUIO JIAOOPATOPHBIX XHMUYECKUX OIBITOB 10
MOJyYEHUI0O U COOMPAHUIO Ta3000pa3HbIX BELIECTB (BOJAOPOJA M KHCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIEHHON MacCOBOM JI0JIEd PACTBOPEHHOTO
BCILIECTBA, IUIAHUPOBAaTb W IPOBOJAWTH XHMHUYECKHE OKCIIEPUMEHTBI IO



pacmo3HaBaHUIO PACTBOPOB IEJOYEH W KHUCIOT C TOMOINBI HWHANKATOPOB
(;makmyc, dheHondraienH, METUIIOPAHXK U JIPYTHE).

K xonIy oOydenus B 9 kiacce npeMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSATHH: XWMUYECKHH HJIEMEHT,
aToOM, MOJIEKyJa, MOH, KaTHOH, aHHOH, MPOCTOE BEIECTBO, CJIOKHOE BEIECTBO,
BaJICHTHOCTh, DJIEKTPOOTPUIIATEIILHOCTh, CTEIEHb OKHUCJICHHS, XHMHUYECKas
peaKIusi, XkMUYECKast CBSI3b, TEITIOBOM d(PPEKT peakiuu, MOJIb, MOJISIPHBINA 00BEM,
pacTBOp, DIJIEKTPOJIUTHI, HEIJICKTPOJUTHI, DJICKTPOIUTHYECKAS TUCCOIHAITHS,
peakuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHUIECKOE paBHOBECHE, 0OpaTUMBIC H
HEOoOpaTUMBbIE peakiuu, OKHUCJIUTEIIEHO-BOCCTAHOBUTEIHHBIC peaKIuu,
OKHUCJIUTENIb, BOCCTAHOBUTEIb, OKHCICHHE W BOCCTAHOBJICHHUE, AQJIOTPOTIHS,
aM(pOTEPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HOHHAS, METATUHYCCKas),
KpUCTaJUIMUECKasl Pemérka, KOppo3usi METaIOB, CIUIABbl, CKOPOCTh XUMHUYECKOU
peakiu, npeaenbHo gomyctumas konuentpanus [1/1K Bemectna;
WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX TOHITHI U TPUMEHSTH 3TH
MOHSTHUS TIPH ONMCAHUU BEIIECTB U UX MPEBPAILCHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JIJIi COCTaBJeHUS (POpMys BEHIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLINM;
OTPEJENATh BAJIGHTHOCTh W CTENEHb OKUCICHUS XHUMUYECKUX DJEMEHTOB B
COCIMHECHUSX PA3IUYHOTO COCTaBa, MPUHAIICIKHOCTD BEIIECTB K OMPEACIEHHOMY
KJIacCy coeauHeHud 1o ¢dopMynaMm, BHUA XUMHUUYECKOW CBsi3u (KOBaJICHTHas,
WOHHAs, METAJUIMYECKas)) B HEOPTraHWYECKUX COCAMHCHHSIX, 3apsA] HOHA 10
XUMHUYECKON (hopmysie, XapakTep Cpenbl B BOJHBIX PACTBOPAX HEOPTaHWYECKHUX
COCIMHECHUM, TUTI KPUCTATUTMUECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpeiBath cMbici [lepmogmueckoro 3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 TOHMMAHHE: OMUCHIBATH M XapaKTePU30BaTh TAOIUUYHYIO
dbopmy Ilepuoguyeckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB: Pa3iMyaTh MOHATHS
«riaBHas noArpynna (A-rpyrmma)» u «mnobounas noarpynma (b-rpynna)y», mansie u
OONBIIE  TIEPUOJIBI, COOTHOCUTH OO0O3HAYECHHS, KOTOpbIE HMEIOTCA B
MEePUOINYECKON TaONHIE, C YUCIOBBIMH XApAaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsAn siApa, oOlee YHUCIo DJIEKTPOHOB U
pacrpeielieHue UX 10 3JEKTPOHHBIM CJI0SIM), OOBSCHATH 00IIHMe 3aKOHOMEPHOCTH
B U3MCHCHHUH CBOMCTB 3JIEMEHTOB M UX COCIMHECHHI B TIpe/esiaX MajbIX IMEPHOJIOB
Y TJIABHBIX MMOATPYI C YIETOM CTPOCHHS MX aTOMOB;
KIacCU(PUIMpPOBAaTh  XMMHYECKHUE  DJIEMCHTHI, HEOPTraHWYCCKHE  BEIISCTBA,
XUMUYECKHE PeaKIny (110 YUCITY U COCTaBY YYACTBYIONIUX B PEAKIIUU BEIICCTB, 11O
TEeIIOBOMY J(deKkTy, M0 HM3MEHEHUIO CTENEHEeW OKHUCICHUS XUMHUYECKHUX
AJIEMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CIENU(PUICCKUE XUMHUYECKUE CBONCTBA
MPOCTBIX W CJIOXKHBIX  BEIIECTB, TMOATBEPXKIas OIMUCAHWE TMpUMEpaMu
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;



COCTaBIISAITh YPAaBHEHUS JJIEKTPOJIUTHUYECKON JTUCCOLUMAIMU KHUCIOT, IIEI0Yel U
COJIEH, MOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIMii HOHHOTO 0OMEHa, ypaBHEHHS
peaKkuuii, TMOATBEPKIAAIONIMX CYIIECTBOBAHUE TE€HETUUYECKON CBSA3U MEXKIY
BEIICCTBAMHU PA3JIMYHBIX KJIACCOB;

PACKpPBIBATh CYITHOCTh OKUCJIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIINI ITOCPEICTBOM
COCTaBJICHHUS JIEKTPOHHOTO OajlaHca 3TUX PEaKIUi;

MIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAICHUNA B Pa3IUYHBIX YCIOBUSX;
BBIYUCIISITH OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XHUMHYECKOTO 3JIeMEHTa 1o (OpMyJie COCIUHEHUS, MACCOBYIO
JIOJII0 BEILECTBA B PACTBOpPE, MPOBOJAUTH PAcCUEThl MO YPABHEHUIO XUMHYECKOU
peakuu;

coOJIIo1aTh TpaBHWJIa MOJB30BAHUS XUMHUYECKOM MOCYJI0H U J1a0OpaTOPHBIM
o0opyioBaHMEM, a Tak)Ke IpaBuUiia OOpaIlleHHs C BEIIECCTBAMH B COOTBETCTBHH C
HHCTPYKIMSAMU TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB 10
MOJTYYEHHUIO U COOMPAHUIO Ta3000pa3HbBIX BEIIECTB (aMMHaKa U yIieKUCIIOro Tra3a);
MPOBOJIUTh PEAKIIUM, IOATBEPXKAAIOIMIME KAaYEeCTBEHHBIM COCTAaB Pa3IMYHBIX
BEIIIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPUI-, OpOMHUJI-, HOAUI-, KapOOHAT-,
dbocdar-, cwmmkar-, cynbhar-, THIPOKCUI-UOHBI, KaTHOHBI aMMOHHUS U HOHBI
M3YyUYEHHBIX METAJVIOB, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOpPAX HEOPraHUYECKHUX
BEIIIECTB;

MPUMEHSThL OCHOBHBIC OIEpPAllUd MBICIUTEIBHON JEATEIRHOCTH — aHalIu3 WU
CHUHTE3, CpaBHEHHE, OOOOIIEHHWE, CHUCTEMATHU3allUI0, BBIABICHUE MPUUYUHHO-
CJIIEJICTBEHHBIX CBS3€U — ISl U3yYEHHUsI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIINM,
€CTECTBEHHO-HAyYHbIC  METOJbI TO3HAHWS —  HAONIOZIeHHWEe, HW3MEpEeHue,
MOJICTUPOBAHUE, IKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KouuyecTBO 4acon DJIeKTPOHHBIE
HaumenoBanue
Ne (uudposbie)
pa3ienoB U TeM Kontpoabubie  IIpakTuuecku
n/u R Bcero o0pa3oBaTe/ibHbIE
porp padoThI e padoThlI pecypesi
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
XUMHSA — BaKHAs
00J1acThb
bu6mmoreka [JOK
€CTECTBO3HAHUS U
1.1 DAKTHIECKO 5 2 https://m.edsoo.ru/7f4
P 1837c
NeATeILHOCTH
YeJ0BeKa
BemecTBa u bu6mmoreka [JOK
1.2 | xumuyeckue 17 2 https://m.edsoo.ru/7f4
peakuuu 1837c
Wtoro no pazneny 22 2 2

Pa3znen 2. BaxHeiiliue npeacTaBUTe Il HEOPraHUYeCKUX BellleCTB

Bosnyx. Kucnopon.

bubmuoreka [JOK

2.1 Tlousarue 00 7 1 1 https://m.edsoo.ru/7f4
OKCHAax 1837c
bub6mmoreka [IOK
Bognopon.Ilonstue
2.2 AOPOA 8 1 https://m.edsoo.ru/7f4
0 KHCJIOTax M COJISAX
1837c
Bona. PacTBopbl. bubnuoreka [JOK
2.3 Tlonsrue 06 4 1 https://m.edso0.ru/7f4
OCHOBAHHUSX 1837c
OCHOBHBIE KJIaCChl bu6mmoreka [IOK
2.4 | HeopraHu4ecKux 11 1 1 https://m.edsoo.ru/7f4
COCJIMHEHU U 1837c¢
Htoro no pazneny 30 2 4

Pazpnen 3. llepnonnueckuii 3axkon u [lepuoguyeckas cucrema xumuiecknx 3j1ementosn /1. U.
MenpeneeBa. CtpoeHune aToM0B. XUMHU4ecKas ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

3.1

Ilepuoanueckuit
3aKOH U
Ilepuoauueckas
cucrtema
XUMHUYECKHUX
anemenToB /l. U.

but6mmorexa [IOK
https://m.edsoo.ru/7f4
1837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Menene-eBa.
Crpoenue aToma

XUMHYECKasA CBIA3b.

bubmuoreka [JOK
OKHCIUTEIBHO-
3.2 8 https://m.edsoo.ru/7f4
BOCCTAHOBUTEIbHBI
1837c
€ peaKIuu
Uroro mo pazneny 16
PesepBHOE Bpemst 0
OBIIEE
KOJIMYECTBO 68
YACOB IIO

ITPOTPAMME



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

9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumenoBaHue
Ne (undpossre)
pa3aesioB U TeM KonrTpoabubie  IIpakTuyeckue
n/n Beero oOpa3oBaTe/ibHbIE
MPOrpamMmbl padoThI padoThI
pecypcbl
Pa3znen 1. BenecTBO U XUMHYECKHE PeaKIUn
IToBTOpEeHue u
yriayOiaeHue bubnunoreka [HOK
1.1 3HaHU OCHOBHBIX 4 1 https://m.edsoo.ru/7f

pasaenoB Kypca 8

41a636

KJjacca
OcCHOBHEIE
3aKOHOMEPHOCTH Bubmaorexa ITOK
1.2 p 5 https://m.edsoo.ru/7f
ngnqevcmx 412636
peakmuit
DNEKTPOIUTUUECK
as TMCCOLMAIIHSL. bu6mmoreka [IOK
1.3 | Xumunuyeckue 9 1 1 https://m.edsoo.ru/7f
peakuuu B 412636
pacTBopax
Uroro no pazneny 18 2 1
Paznea 2. Hemerasibl 4 MX COeANHEHUSHA
OOmas
XapaKTepUCTHKA bubnuoreka [IOK
2.1 XuMHA4YeCKUX 4 1 https://m.edsoo.ru/7f

3reMeHTOoB VIIA-
rpynmnsl. ['anoreHst

413636

O61mmas
XapaKTePUCTHKA
XUMHNYECKUX

2.2 6
aseMeHTOB VIA-
rpynnsl. Cepa u eé€

COCIUHCHUA

bu6mmoreka [JOK
https://m.edsoo.ru/7f
412636

O61mmas
XapaKTePUCTHKA
XUMHAYECKUX

2.3  snementoB VA- 7 1
rpynmnsl. A3oT,
bochop n ux
COCIMHEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/7f
412636
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O6mas

XapaKTePUCTHKA
XUMHYECKUX bubnmuorexa [JOK
2.4  onementoB IVA- 9 2 2 https://m.edsoo.ru/7f
rpynmnsl. YTiaepoa u 41a636
KpPEMHUM U UX
COEIMHEHUS
Hroro mo pazueny 26 2 4
Pazgen 3. MeTaJIBI H HX COeTMHEHUS
N bu6nmoreka [IOK
0]§)
3.1 HIHE CBOMCTBA 4 https://m.edsoo.ru/7f41a6
METaJNIOB
36
Baxwnetimue bubmuorexa [JOK
3.2  MeTabl U UX 15 1 2 https://m.edso00.ru/7f41a6
COEIMHEHUS 36
Uroro no pazneny 19 1 2

Pasznen 4. Xumusi u okpyxaomas cpeaa

BemecTBa u bu6nuoreka [IOK
41  wmarepuaisl B 3 https://m.edsoo.ru/7f41a6
JKM3HU YEJIOBEKA 36
Utoro no pazneny 3
bubnnoreka IIOK
PesepBHOE Bpems 1 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO
.
YACOBIIO 68 >

I[TPOTPAMME
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IHHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos JJIeKTPOHHBIE
Jlara
Ne IpakTn uudposbie
Tema ypoka KonTpoabu usy4e
n/n Beero JecKHue oOpa3oBaTeibH
ble padoThI HUSA
padoThbI ble pecypchl
[Ipenmer XVUMUH.
Ponb XUMHUHU B Bubmnoreka
JKU3HHA YyeJIoBeKa. 1HOK
1 1
Tena u BemecTBa https://m.edsoo.ru
JlaGopaTopHbIii [ff0d210c
onepIT 1
bubnuoreka
Iloussitne o Meromax 1HOK
2 1
[IO3HAHUS B XUMUH https://m.edsoo.ru
[ff0d227e
IIpakTrueckas
0 1
padora Ne bubnmoreka
«[IpaBuna paboTsl B
3  nmaboparopuu u 1 1 HOK
I Héfd o F:) SDALLICHIS https://m.edsoo.ru
P patt /ff0d23dc
c 71a60paTOPHBIM
000pyIOBaHUEM
YucTele BelecTBa U
bubmnoreka
cmecu. CriocoObl
. HOK
4 pazpeneHus cMeceu 1
a6 https://m.edso0.ru
400paTopHLIe /ff0d26ca
onpIThHI 3,4
[TpakTnueckas
pabora Ne 2 bubnmnoreka
5 «Pa3nenenune cMmeceit 1 1 HOK
(Ha npumepe https://m.edsoo.ru
OYKMCTKH [ff0d28c8
TTOBapEHHOM COJH)»
bubanoreka
1HOK
6 A 1
TOMBLI MOTIGRYIHL https://m.edsoo.ru
[ff0d2a6¢
7 XuMuueckue 1 bubnunoreka
3JIEMEHTBHI. 3Haku HOK
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https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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(cUMBOJTBI) https://m.edsoo.ru
XUMHUYECKHUX /ff0d2be8
3JIEMEHTOB
bubnuorexa
8 IIpocTsle U CiIOXKHBIE HOK
BEIIIECTBA https://m.edsoo.ru
[ff0d2a6c
AToMHo- bubnuoreka
9 | MomekymsipHOE LOK
yenme https://m.edsoo.ru
/ff0d2d50
3aKOH IIOCTOSIHCTBA
coCTaBa  BEIIECTB.
XyMIecKas bubnuoreka
10  dopmyna. LOK
BaleHTHOCTE https://m.edsoo.ru
[ff0d2eae
aATOMOB XHUMHYECKHX
3JIEMEHTOB
OrHocutenpHas
aTOMHast Macca. bromiorexa
11 | OrsocurennpHas LIOK
R —— https://m.edso0.ru
/ff0d323c
Macca
MaccoBas JIOJISI bubnnorexa
XAMUYECKOr0 HOK
12
JJIEMEHTA B https://m.edsoo.ru
COEIMHEHNH /ff0d350c¢
bubnuoreka
Konuuectro
13  Bemecrna. Mons. TOK
Monmsprast Macca https://m.edsoo.ru
/ff0d5230
14 Ypok-yrpaxHeHue
«Pemenue 3amau»
dusznueckue "
;(:Jilj;e:KHe bubnuoreka
15 Xwumwnueckas LOK
https://m.edso0.ru
peartunt [ff0d37fa
JlaGoparopHsblie
onbIThI 5,6,7
16 [Ipusnaku u bubnuotexa
YCIJIOBHSI IIPOTEKAHUS HOK
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XUMHAYECKUX https://m.edsoo.ru
peakuuit [ff0d3al6
KonTposnbnas

17 | pabGora 3a nepBblit
TPUMECTP
3aK0oH COXpaHEHUs
MacChl BEIIECTB. bubnuoreka

18 XuMHYeCcKHue HOK
ypaBHEHUS https://m.edsoo.ru
JlaGopaTopHbIe [ff0d3b88
onbIThI 8,9
Beruncnenus
KOJINYECTBA, MACCHI bubnuoreka

19 BeIIecTBa 10 1HOK
YpaBHEHUSIM https://m.edsoo.ru
XUMHYECKHUX /ff0d5708
peakuuii
Knaccudukanms
XUMHYCCKHUX
peakiuit bubnmoreka

20 (coenuueHus, HOK
pasioKeHus, https://m.edsoo.ru
3aMeleHus1, 0OMeHa) [ff0d3f34
JlabopaTopHbIe
onbIThl 10,11
M. B. JIomoHOCOB —
Y4EHBIN- bubnmnoreka

21 SHIMKJIOTIETUCT. HOK
O0o0meHe https://m.edsoo.ru
CHCTEMATU3ALNA [ff0d40c4
3HaHUH
KonTponbHas bubnmnoreka
paborta «BemecTBa HOK

22
U XUMUYECKHE https://m.edso0.ru
peaKIum» [ff0d4290
Bo3znyx — cmMech
rasoB. CocraB bubmmoreka
Bo3ayxa. Kucnopon HOK

23
—  DJIeMEeHT | https://m.edsoo.ru
MPOCTOE  BEIIECTBO. /ff0d448e

24

O30H

duznueckue u

bubmmoreka
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XUMHNYCCKHUC

CBOMCTBA KUCJIOpOAA

1HOK
https://m.edso0.ru

(peakuuu /ff0d4614
OKUCJICHUS,
ropenue). [lonstue
00 okcrgax
JlabopaTopHbIi
onbIT 12
CrniocoOsl
E;:Z:EZI;I: . Bbubianoreka
25  naGopaTopuu u LOK
HPOMBIIIICHHOCTIL https://m.edsoo.ru
[ff0d497a
IIpumeHeHue
KHCII0pOo/ia
TenmmoBoir 3¢ dexr
XHMHECKOI bubmmoteka
€aKIUH, TIOHATHE O
26 EepMI(I)XI/IMI/I‘{eCKOM LOK
ypaBHEHMH, DK30- 1 https://m.edsoo.ru
’ [ff0d4790
IHAOTEPMHUYECKUX
peakuusax
Torumgo (HedTs,
yroJib ¥ METaH). bubmmoteka
97 3arpsi3HeHue HOK
BO3J1yXa, CIIOCOOBI https://m.edsoo.ru
ero [ff0d4cda
MpeIOTBPALCHUS
[TpakTnueckas
padora Ne 3 bubnuorexa
«Tonyuenue u
28  coOupaHue LOK
https://m.edsoo.ru
feropoa, [ff0d4ae2
U3y4eHHE ero
CBOWCTB»
KonTponsHas
29  paora 3a epBoe
MIOJTyTOJIHe
Bomopon — bubnunoreka
AJIEMEHT U TIPOCTOE HOK
30
BEILIECTBO. https://m.edsoo.ru
Haxoxnenue B [ff0d4dd0



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

PUPOIC

dusnueckue u

XHMHYECKHE bubnrotexa
31  cmoiicTBa Bogopoja. LOK
Mpuserierue https://m.edsoo.ru
/ff0d4dd0
BOJIOpOA
bubnmoreka
Ilonsatue o kucaoTax HOK
32
U COJISIX https://m.edsoo.ru
[ff0d50d2
CnocoObl
MOJTyYeHUS bubnuoreka
33 BOJIOpOJIa B HOK
nabopaTopuu https://m.edsoo.ru
JlabopaTopHbIii /ff0d4dd0
oneIT 13
[IpakTuyeckas
pabora Ne 4 bubnmnoreka
«[lonyuyenue u HOK
34
coOupaHue https://m.edsoo.ru
BOZIOPOJIa, U3YUCHHE [ff0d4f42
€ro CBOMCTBY
Mosnsipablii 00bEM bubmmorexa
35  rasos. 3akoH LIOK
Asorazpo https://m.edsoo.ru
/ff0d542¢
Brruncienus
00BEMa, KOJINIECTBA
BEIIleCTBA rasa 1o bubmmotexa
36 | ero m3BeCTHOMY LHOK
KomecTRYy https://m.edsoo.ru
/ff0d55a0
BEILIECTBA WIIN
00BEMY
Brruncnenus
00BEMOB Ta30B 1O bubnmmoreka
37 YPaBHEHUIO PEAKIINH HOK
Ha OCHOBE 3aKOHA https://m.edsoo.ru
00BEMHBIX /ff0d5708
OTHOIIIEHUH Ta30B
dusnyeckue " bubmmoreka
38  xmmuueckue HOK

CBOMCTBA BOJBI

https://m.edso0.ru
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d55a0
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

[ff0d587a

CocTaB OCHOBaHHUH.

bubnuoreka
ITousitue 06
39 KaTopa LIOK
WHIAKATOPax
ﬂjﬁo afo HBI https://m.edsoo.ru
g P [ff0d59e2
onbIT 15. —==
Bona xak
PacTBOPUTEIIb.
Hacruimennsie u
HEHACBIIICHHBIC bubmuoreka
40 acTBO IIL,II MaccoBas LOK
pons{ B: .eCTBaB https://m.edsoo.ru
. N [ff0d5b40
pacTtBope /
JlabopaTopHBbIii
oneIT 16
[IpakTnueckas
pabora Ne 5
«[IpuroroBiieHne BubmoTeKa
a1 PacTBOPOB C TIOK
OmpeIeIEHHOM https://m.edsoo0.ru
MAaCcCOBOM JOJIEH [§f0d5eba
PacTBOPEHHOTO
BEILIECTBAY
Bbubnuoreka
Oxcunsr: COCTaB,
42  knaccuburanus HOK
OMEHKJIa ua, https://m.edsoo.ru
HOMEHKJIAT
P [ff0d664e
[Tonyuyenue u
XUMHAYECKUE
conomie BuGmotexa
, HOK
43  OCHOBHBIX U
aM(OTepHBIX https://m.edsoo.ru
’ [ff0d664e
OKCHJIOB —_——
JlaboparopHsblie
onbIThl 17,18
bubnunoreka
OcHoBaHUs: COCTaB,
44 xnaccuukanys HOK
o https://m.edsoo.ru
HOMEHKJIaTypa

[ff0d67ca



https://m.edsoo.ru/ff0d59e2
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ITonyuyenue u

ccKite Bubianoreka
XUMHUYECKH
o . 1HOK
45 | cBOMCTBa OCHOBAHUM
JlaGopaTopHeIe https://m.edsoo.ru
TOPHBI
[ff0d67ca
onbIThI 19,20,21 -
KwucnoTsl: cocTas,
Bubnuoreka
KJIacCU(UKALIUS,
46 | HOMeHKJIaTypa HOK
TaGona zp . https://m.edsoo.ru
patopHbH /ffOdfee2
onbIT 14
I1
Oﬂyqufe: Bubnuoreka
XUMHUUYECKH
" 1HOK
47 | cBOWCTBA KUCIIOT
JlaGopaTopHbIe https://m.edsoo.ru
TOPHBI
[ff0dfee2
OnbITHI 22,23 -
Comm (cpenuue):
HOMCHKJIATYpa,
CIOCOOBI Bubinnoreka
4g | MOTydeHH, HOK
XAMUYECKHE https://m.edsoo.ru
CBOIICTBA /00ad9474
JlabopaTopHble
onbIThI 24,25,26
[IpakTuyeckas
pabora No 6.
Pemienue Bubanoreka
JKCIIEPUMEHTAIIBHBIX HOK
49
3aga4 = 1O TeEMeE https://m.edsoo0.ru
«OCHOBHBIE KJIACCHI /00ad9b7c
HEOPTaHHYECKUX
COCTMHCHUM
T'enetnyeckast CBS3b
MEXTY KJIacCaMu Bubnuoreka
HEOPraHUYECKUX HOK
50 .
COEIUHEHUI https://m.edso0.ru
JlaGopaTopHBbIid /00ad9a50
onbIT 27
buo
O06001IeHNe 1 HP(I)IJ;HOTeKa
51
:;I:;;I;flamgaum https://m.edsoo0.ru
/00ad9cb2
52  KoutponsHas bubnuoreka
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https://m.edsoo.ru/00ad9cb2

pabota "OcHOBHBIC HOK
KJIACCHI https://m.edsoo.ru
HEOPraHUYeCKUX /00ad9ela
coenuHeHun"
IIepBble ONBITKH
KJIacCU(UKAIIUN
XUMHUYECKUX Bubnuoreka
53 ajieMeHTOB. IloHsTHE HOK
O TPYIIax CXOAHBIX https://m.edsoo.ru
3JIEMEHTOB /00ad9ffa
JlabopaTopHbIi
onbIT 28
[Tepuoanueckuit
SAKOM H Bubianoreka
ITepuonuueckas
54  cucrema HOK
HMIHECKIX https://m.edsoo.ru
/00ada52c¢
anemenToB Jl. U. -
Menneneena
Bubinnoreka
55 [Iepuonapl, rpynisl, HOK
HOJITPYIIITBI https://m.edsoo.ru
/00ada52c¢
Bubinnoreka
CtpoeHue aTOMOB.
1HOK
56  CocraB aTOMHBIX
N https://m.edsoo.ru
Aep- /00ada342
Crpoenue
o
1HOK
57 | nmemeHTOB
Tenromeckod https://m.edsoo.ru
UOINYECKOM
PHOZ /00adabbc
cuctemsl J1. W.
Menneneena
XapakTepucTuka
XUMHUYECKOTO
TeMEHTA 110 610 Bubianoreka
MEHTA 10 €T
" LIOK
58 | mooXkeHuro B
enomeckoii https://m.edsoo.ru
proa /00ada824
cucteme /1. W.
Menpeneena
59 | 3HayeHue Bubnuoreka
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Ilepuognueckoro HOK
3aKOHa IS Pa3BUTHS https://m.edsoo.ru
HAYKU U TIPaKTHKH. /00ada96e
. . MenneneeB —
Y4EHBIN, IeJaror U
rpaKJIaHUH
O06o0meHue u
cHUCTeMaTH3aIus
60  3HaHWii /
Bcepoccuiickas
npoBepoyHas pabora
KoHntposbHas
f[;i(;feixi/fziﬁ; bubnuoreka
61 wToromoit LOK
arrecTay / https://m.edsoo.ru
. /00adaab8
Bceepoccutiickas
MpoBepoyHas pabora
DIEeKTPOOTPHUIIATETh bubnunoreka
62 HOCTbh aTOMOB HOK
XUMHYECKHX https://m.edso0.ru
3JICMCHTOB /00adac34
HMoHHas XuMHu4Ieckas
CBSI3b, bubnuoreka
63 MeTaJlIndecKast HOK
CBSI3b https://m.edsoo.ru
JlaGopaTopHbIii /00adaab8
onewIT 29
KoBaneHTHas bubnuoreka
64 nonspHas LOK
XMMHYECKas CBA3b https://m.eds00.ru
/00adaab9
KoBanenTHas bubmmorexa
65 HemodspHas LOK
XMMHYECKas CBA3b https://m.eds00.ru
/00adaab9
bubmmoreka
HOK
66 CrencHb OKHCIICHUS https:/m.edsoo.ru
/00adae28
67 OxuciuTenpHo- bubnuoreka
BOCCTaHOBHUTEIIBHEIC HOK
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https://m.edsoo.ru

peakuuu
/00adb076
bubnuoreka
OKuCIUTEIH U 1HOK
68 1
BOCCTaHOBUTEIU https://m.edsoo.ru
/00adb076
OBIIEE KOJIMYECTBO
YACOBIIO 68

I[TPOT'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

9 KJIACC

N KoauuecTBO YacoB 1 DJIeKTPOHHBIE
0 aTa
Tema ypoka Koutpoanr  Ilpakru uudposbie
n/n Bceero H3yYeHUs
HbIE YyecKHe o0pa3oBaTe/ibH
padoTbI padoTbI ble pecypchbl
[Tepuoanueckuit
3aKOH.
[Iepnonnueckas
cucTeMa
Bbubnuoreka
XUMHYECKHUX
1 sanemenTos Jl. U. 1 LOK
https://m.edsoo.ru/
Menneneena, 00adb59e
XapaKTEePUCTHKA
3JIEMEHTOB
(MeTasios,
HEMETAJIOB)
3aKOHOMEPHOCTH B
W3MEHEHUU Bubmnoreka
5 CBOICTB 1 1HOK
XUMHUYECKHX https://m.edsoo.ru/
AJIEMEHTOB MEPBBIX 00adb6b6
TPEX NEPUOAOB
Kinaccudukanms u
HOMEHKJIaTypa bubnuoreka
3 HEOpraHu4eCKUX 1 HOK
BEMIECTB, JOJI https://m.edsoo.ru/
BBIXOJa MPOJIyKTa 00adb7e2
peaKIuu.
bubmnmnoreka
Bxognas
4 | KOHTpOJbHas 1 1 HOK
AGora https://m.edsoo.ru/
p 00adbac6
Knaccudukanus
XUMHYECKHAX
N bubmnoreka
peakuuii no
5 Pa3IUYHBIM 1 HOK
https://m.edsoo.ru/
MpU3HAKaM 00adbch0
JladbopaTopHbIe
onnIThl 1,2,3,4,5
TTonsatue o Bbubnnoreka
6 CKOPOCTH 1 HOK
XUMHYECKOH https://m.edsoo.ru/
peakuuu. [Tonsitue 00adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
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O 'OMOI'CHHBIX U

TeTEPOreHHBIX
peaKImsIX
ITonsarue o
XUMHUYECKOM
PaBHOBECHH.
®DakTopbl,
BJIUSIOLIME HA
CKOpOCTb bubnmoreka
7 XUMHYECKON HOK
peaKuuu u https://m.edsoo.ru/
MOJIOKEHUE 00adc28c
XHUMHUYECKOT'O
paBHOBeECHS
JlabopaTopHbIe
ONBITHI
6,7,8,9,10,11,12
Bubnuoreka
OKHUCIIUTENBLHO-
8 HOK
BOCCTAaHOBUTEIILHEI
https://m.edsoo.ru/
© peaxiu 0Oadcade
bubnunoreka LIOK
9 | VYpok-ymnpaxHeHue https://m.edso0.ru/00
adcd68
Bubianoreka
Nounurie OK
10  ypaBHeHHS 1
N https://m.edsoo.ru/
peakdl 00add448
XUMHUYECKHE
CBOMCTBA KUCIOT U
OCHOBAHUH B CBETE
MpeicTaBIeHU 00
Bubianoreka
AIEKTPOIUTUUECKO
11 1HOK
W IUCCOIMAIINNA
https://m.edsoo.ru/
JlabopaTopHbie 00add5ds
OIBLITHI
15,16,17,18,19,2
0,21,22,23,24,25
,26,27,28
XUMHUYECKHE bubnnoreka
12 CBOMCTBA COJIEH B HOK
CBeTe https://m.edsoo.ru/
00add8b2

MIpe/ICTaBICHHUH 00



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

AIEKTPOJIUTUYECKO
¥ Iycconuanuu

JladbopaTopHbIe
onbIThI 29,30,31

Pemenue 3amay u

13 .
YIOPaKHEHHU N
14 Pemrenue 3agau u
YIPaXHEHU N
Bbubnuoreka
15 ITonsitue o HOK
TUAPOJIU3E COJIEH https://m.edsoo.ru/
00add9d4
OGoGmene i Bbubnuoreka
16 | cucremaruzauus HOK
. https://m.edsoo.ru/
SHaHH 00addd12
KonTposbHas
17  pabora 3a epBbIit
TpUMECTP
[IpaxTueckas
bubnuoreka
pabora Ne 1. LIOK
18 | «Pemenue
teHn https://m.edsoo.ru/
AKCIICPUMEHTAJIbH 00addbfa
BIX 3a1a4»
O6mmas
XapaKTEePUCTHKA bubnuoreka
19 rajJorcHoOB. 1HOK
XUMHUYECKUE https://m.edsoo.ru/
CBOMCTBa Ha 00addfe2
puMepe XJopa
XJI0pOBOAOPOA.
ConsHast KUCI0TAa,
XHUMHUYECKHE bubmnoreka
20 CBONCTBA, HOK
[IOJIy4YEHHUE, https://m.edsoo.ru/
MIPUMEHEHNE 00adel04
JlaGopaTopHbIi
oneIT 32
IIpaxTrueckas Eubs
pabota Ne 2 HP(I)IJ;HOTeKa
21 I1
« onyqveHHe https://m.edsoo.ru/
COJISTHOM KHUCJIOTBHI, 00ade348

HU3y4CHUE e€
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https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
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https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

CBOWCTB»

Brruncnenus mo

YpaBHEHUSAM bubnmnoreka

29 XUMHUYECKUX 1 HOK
peakuuii, eciu https://m.edsoo.ru/
OJINH U3 PEarcHTOB 00ade488
JIaH B U30BITKE
O6mas bubnuoreka
XapaKTEePUCTUKA HOK

23 1
aneMeHToB VIA- https://m.edsoo.ru/
IPYIIIEI 00ade64a
AJITOTPOIIHBIE
MoaupHUKaAIIN
cepsl. Haxoxnenue bubnuoreka

o4 | CCPELH ee 1 IHOK
COEJIMHEHUH B https://m.edsoo.ru/
MIPUPO/IE. 00ade64a
XHUMHUYECKHE
CBOMCTBA CEphI
CepoBopopo,
cTpocHIe, bubnuoreka

25 | (Jusnueckue u 1 HOK
B https://m.edsoo.ru/

. 00ade802

CBOMCTBA
KoHntponbHas

26  pabora 3a mepBoe
MOJIYyroJue
Oxcubl cepsl.
CepHas KHUCIIOTa,
¢buznueckue u bubnuotexa

97 XAMUYECKHUE 1 HOK
CBOICTBA, https://m.edsoo.ru/
MIPUMEHEHHE 00adea28
JlabopaTopHbIii
onbIT 34
XHUMHUYECKHE
peaxiuu, Jiexariue
B OCHOBE bubmmoreka

og  MPOMBILICHHOTO 1 HOK
criocoba https://m.edsoo.ru/
MOJYYECHUS] CEPHOM 00adec8a

KHUCIIOTHI.
XHUMHUYECKOE
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3arpsi3HCHUE

OKpYy>Karoleu
Cpelsl
COETMHEHUSIMU
cephl
Pemenue 3anau Ha
HOJTIO BHIXOA Bubnuoreka
29  mpoaykrau 1 HOK
H3GBITOK HEIOCTAT https://m.edsoo.ru/
’ 0Oadec8a
OK
Oo6mas
XapaKTepUCTHKA
anemeHToB VA-
FpymhL. Asor, bubmmoteka
30 | pacmpocTpaHeHUE B 1 HOK
npupose https://m.edsoo.ru/
’ 00adeeab
¢busnveckue u
XUMHUYECKUE
CBOICTBA
AMMUak, ero
¢busnveckue u
XHMHYECKHE bubnuoreka
31 CBOMCTBA, 1 HOK
MOJyYCHUE U https://m.edsoo.ru/
IPUMEHEHHE 00adf004
JlabopaTopHbIii
onbIT 36
[IpakTueckas
pabora Ne 3 o bubnuoteka
39 teme «llomyyenune 1 HOK
aMMHMaKa, https://m.edsoo.ru/
U3Y4EHHE ETO 00adf180
CBOWCTB»
A3oTHAs KHCIIOTA,
e€ gusnyeckue u bubnuorexa
33 XAUMUYECKUE 1 HOK
CBOICTBA https://m.edsoo.ru/
JlaGopaTopHbIii 00adf306
onbIT 37
Hcnonb3oBanue bubnuoteka
g4  HUTPATOB M coJien 1 IHOK
aMMOHHUS B https://m.edsoo.ru/

Ka4d€CTBC

00adf518
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MHUHEPaTbHBIX
ya0OpeHU.
XUMHUYECKOe
3arpsi3HEHUE
OKpYy>Karoleu
Cpelibl
COCIMHCHUSIMU
a3zoTa

dochop. Okcnn

docdopa (V) u
dbochopHas
KHCIIOTA, Bbubnuoreka

35 busnueckue u HOK
XUMHUYECKUE https://m.edsoo.ru/
CBOICTBA, 00adf68a
MOJIy4YeHUe
JlabopaTopHbIi
onbIT 38
Hcnons3oBanue
dbocdaros B
KauyecTBe bubnuorexa

36 MHHEPATbHBIX LIOK
yI10OpeHuit. https://m.edsoo.ru/
3arpsi3HeHue 00adfc20
MIPUPOTHOM Cpebl
dbocharamu
Yraepon,
pacmnpocTpaHeHHE B bubnmmoreka

37 pupoie, HOK
¢buznueckue u https://m.edsoo.ru/
XHUMHUYECKHE 00adfd9c
CBOMCTBa
Oxcunsl yriepona,
ux Qusnyeckue u
XUMHUYCCKHE
— bubnuoreka

38 | Dkonoruyeckue HOK
Hpo6eME! https://m.edsoo.ru/

’ 00adfebe

CBSI3aHHBIC C
OKCHUJIOM YTJIepo/ia
(V)

39 VYronbHas KUCiIoTa bubmmoreka

" e€ conu

HOK



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

JlabopaTopHbIii https://m.edsoo.ru/
onbIT 39 00ae006¢
[IpakTnueckas
pabora Ne 4
" bubmnoreka
ITonyuenue
HOK
40  yriexkucnoro rasa.
KauecTnemmas https://m.edsoo.ru/
00ae027e
peakuus Ha
KapOoHaT-MOH"
[TepBonauasibHBIE
IIOHATHS 00 bubnuoreka
a1 OpraHnYECKUX 1HOK
BEIIECTBaX KakK O https://m.edsoo.ru/
COCIMHCHUIX 00ae054e
yriaepoja
Kpemuuii u ero bubnmnoreka
42 COCTMHCHUS 1HOK
JlaGopaTopHbIii https://m.edsoo.ru/
onbIT 40 00ae080a
[IpakTnueckas
pabora Ne 5.
Pemenne Bubmnoreka
43 SKCIIEPUMEHTAJILH 1HOK
BIX 3a/a4 I10 TEME https://m.edsoo.ru/
«Baxnenmue 00ae0bf2
HEMETAJIJIBI U UX
COCTMHEHUS
KoHnTponbHas
bubmnoreka
pabota OK
44 | «Baxueimmue 1
https://m.edsoo.ru/
HEMETAJIJIBI U UX 00260618
COCTMHEHUS
OOmas
XapaKTEePUCTHKA
XHUMHYECKHX
9JIEMEHTOB —
Bbubnnoreka
METAJIJIOB. OK
45 | Merammdeckas 1
CBA3E I https://m.edsoo.ru/
00ael103e
MeTaJuTHdecKas
KpUCTaJUTMYECKas
peleTKa.

duznueckue



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

CBOWCTBA METAJIOB

XuMHYecKHue
CBOMCTBa
METaJLIOB.
DIEKTPOXUMHYECK bubnnorexa
46  wmii psin 1 LHOK
HANPSKCHUH https://m.edsoo.ru/
00ae1156
METaJJIOB
JlaGopaTopHbIi
onbIT 41
OO6mue crmocoObl
MOJTyYCHUS
MeTajoB. CIlIaBhbl.
Bbluncienus mo bubnuorexa
47  ypaBHEHHAM 1 LIOK
XAMIYECKHIX https://m.edsoo.ru/
> 00ael1156
peakui, ecim
OJIMH M3 PEarcHTOB
COJICP)KUT TIPUMECH
[TousiTue o bubnunoreka
48  koppo3uu 1 HOK
METAILJIOB https://m.edsoo.ru/
002e1278
bubnuoreka
49 [lemounbie L ITOK
MeTaJLIbL https://m.edsoo.ru/
00ael14b2
Oxcunasl 1 bubnnoreka
50 | rHapOKCHIIBI 1 HOK
HATPUS U KaJus https://m.edsoo.ru/
00ael14b2
Illenouyno3eMenbH
bI€ METAJIIBI — bubnmnorexa
51  KaJbIHi ¥ MATHUI 1 LIOK
JIaGopaTopublii https://m.edsoo.ru/
ONnbIT 42 00ael5e8
Baxueiimme bubnuoreka
52 | coenuHeHUA 1 HOK
KaJIbIUS https://m.edsoo.ru/
00ael5e8
O6o06menue
53  cucremaruzamus 1

3HAHUH



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

Pemenue 3amay u

54 g
YIOPOKHCHHUH
. Bubnuoreka
JKécTkoCTh BOIBI U OK
55 | crtocoOsl eé 1
https://m.edsoo.ru/
YCTpaHCHHS 00261886
[IpakTuueckas
Bbubianoreka
pabota Ne 6
56  "XKécrkocTh BOIEI HOK
L MeTo . https://m.edsoo.ru/
TTBI e(?' 00aelae8
yCTpaHEHUS
KonTponbnas
pabota B pamkax
57 | utorosoi
IIPOMEKYTOYHON
arTecTaluu
Bubianoreka
58 | AmroMuHM HOK
https://m.edsoo.ru/
00aelcb4
AmdorepHbie Bubianoreka
. LHOK
59 | cBolicTBa okcuga u
https://m.edsoo.ru/
PAApOKCHa 00aelc64
Keneso BI/IO6}JEI/IOTeKa
60 JlaGopaTopHbIii 1
44 https://m.edsoo.ru/
OIILIT 00ae1d86
Oxcuppl,
TUAPOKCUIBI U Bubnuoreka
g1 | Com xKeresa (I u LHOK
xenesa (1) https://m.edsoo.ru/
JlaGopaTopHbIii 00ae35e6
onbIT 43
IIpaxTrueckas
pabota Ne 7.
Pemienue bubnnoreka
gp | PKCTEPHMEHTAIEH HOK
BIX 3a7a4 I10 TEME https://m.edsoo.ru/
«Baxuelmnue 00ae3de8
METAJUTBI U UX
COEIUHEHNSD)
63 | Beruuciaenus mno bubnnoreka



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

YPaBHEHUSIM HOK
XUMHYECKUX https://m.edsoo.ru/
peaxiuii, eciiu 00ae1750
OJIMH U3 PEareHTOB
JIaH B N30BITKE WITH
COJICPKUT
MIPUMECH.
Brruncienus
MacCOBOM J0JIU
BBIXO0/1a TTPOJIYKTA
peakmuu
O06o0meHue u
64  cucremaTuzaius 1
3HAHUH
Bemecrsa u Bubnunoreka
65 MaTepHabl B 1 LIOK
IMOBCEIHEBHOM https://m.edsoo.ru/
JKM3HH YCI0BEKa 00ae3f50
XUMHYECKOE Bbubnnoreka
66 3arpsA3HEHUE 1 LIOK
OKpY’KaroIeu https://m.edsoo.ru/
cpenbl 00ae4270
Ponp xumnu B bubnuoreka
67 perecHun 1 LIOK
JKOJIOTHYECKUX https://m.edsoo.ru/
npobiem 00ae4270
OGo6menHe 1 bubnuoreka
68 | cucremarn3amus 1 HOK
S https://m.edsoo.ru/
00ae0d0a
OBIIEE
KOJIMYECTBO 68
YACOB IIO

I[TPOTPAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a

IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJBHON TPOI'PAMMBI

8 KUIACC

Kon
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJ'IbHOI7[ nporpaMmmsbl OCHOBHOI'O oﬁmero 06pa303afmﬂ

1

11

ITo Teme: «HepBOHa‘-IaJIBHBIe XUMHNYCCKHUEC ITIOHATHUA»

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHSTHUH: aToM,
MOJICKYJIa, XUMHYECKUI 3JEMEHT, IPOCTOE BEUICCTBO, CIOXKHOE
BEIIECTBO, CMeCh (OIHOpPOJHAsE W HEOJHOPOJHAsA), BaJCHTHOCTH,
OTHOCHUTEJIbHAS aTOMHAsi W MOJICKYJISIDHAas Macca, KOJMYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJS XHMHUYECKOTO
DJIEMEHTA B COCJMHCHUHU, MOJSPHBIA O0BEM, XMMHUYECKAs pPeaKius,
KIaCCU(UKALMA  PEAKIHMA:  PEaKIUu  COCAMHCHUS,  PCaKINH
pa3JIOKEHUs, PEAaKIMW 3aMCEUICHHS, peakuu oOMeHa, 23K30- U
SHJIOTECPMHUUYECKUE PEAKIHH, TEIUIOBOW 3(PQPEKT peakiuu, pacTBop,

MacCCoBasd A0Jd BCIICCTBA (HpOHCHTHaﬂ KOHI_[eHTpaI_II/IH) B paCTBOpPEC

1.2

1.3

WJUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHYECKMX IIOHATHH U
IIPUMEHSATH 3TU NOHATHUS IIPU ONMCAHUU BEIIECTB U UX MIPEBPAICHUI
MCIOJIb30BaTh XUMHYECKYI0 CHMBOJIHMKY JJII COCTaBi€HUSI (HOpMYI

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKL{I/Iﬁ

14

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'0 Y4YC€HHA, 3aKOHa

ABoraapo

1.5

OMpECaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 61/1Hapme

COCOAUMHCHUAX

1.6

1.7

KJaccu(UIUpoOBaTh XHUMHUYECKHE peakuud (M0 YUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIUH BEILIECTB, 10 TEMIOBOMY 3PQEKTY)
BBIUHCISATh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAacchl

BCIICCTB

1.8

1.9
1.10

BBIUUCJIATHE MACCOBYHO JOJIO XHUMHWYCCKOIO 3JJICMCHTA II0 (I)opMlee

COEIMHEHMN,
BBIYUCIIATh MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE

MNPUMCHATH CCTCCTBCHHOHAYYHBIC MCTOABI IMO3HAHUA — Ha6J'IIO)IeHI/Ie,



2.1

U3MEpeHue,  MOJEIMPOBAHUE,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )
ITo Teme: «BaxxHelne npeACTaBUTENIM HEOPTAHUUECKUX BEILIECTBY»

PaCKpbeiBaTb CMBICJI OCHOBHBIX XHMHUUYCCKHUX TOHSTHH: OKCH I,

KHcCJj0Ta, OCHOBaHHUEC, COJIb

2.2

2.3

2.4

OIIPEJICTIATh MPUHAUICKHOCTh BEUIECTB K ONPEACIEHHOMY KIIaccy
COeMHEHUH 1o Gopmynam

KJIacCH(pUIUPOBATH HEOPraHUYECKUE BELIECTBA

XapaKkTepu3oBaTh (ONKCHIBAThH) OOIMME XUMHUYECKHE CBOWCTBA
BEIIECTB PA3IMYHBIX KIJIACCOB, MOJATBEP)KAAs ONUCAHHE IpPUMEpaMHU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBa BCNICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXXHOCTH IIPOTCKAHUA XHUMHYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

cleoBaTh MpaBWJIaM TIOJB30BAaHUS XUMHUYECKOW TIOCYlIOH W
1a00paTOpPHBIM 00OPYIOBAaHHEM, a TaK)Ke TMpaBWIaM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU 110 BBIIIOJIHEHUIO
Ha60paTOpHLIX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U C06I/IpaHI/IIO
ra3o00pa3HbIX BElIECTB (BOJOPOAA U KHCIOPOJAa), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATh U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PAacTBOPOB IIEJOYel M KUCIOT C TOMOIIBIO

UH/IUKAaTOpOB (JIakKMycC, (eHOIPTATICHH, METUIOPAHXK U APYTHE)

2.7

MMpOBOANUTD paC‘léTH 10 YPaBHCHHUIO XUMHYECKOMN peaKknuuu

3.1

3.2
3.3

ITo Teme: «llepmommueckuin 3akoH u Ilepumommueckas cucrema
xumuueckux snemeHtoB JI. M. MenneneeBa. CTpoeHue aTtoMoB.
Xumudeckasi cB3b. OKHCIUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKIIUI
pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IOHSTHUH: SApO aToMma,
DIIEKTPOHHBIA CJOW aToma, aTOMHAas OpOWTamb, paguyc aroma,
XAMHUYECKasl CBS3b, MOJSpPHAs W HEMNOJISIpHAsh KOBAJEHTHAs CBS3b,
ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBSA3b, HOH, KaTHOH, aHHOH,
CTeNeHb OKUCIECHUS

KJ'IaCCI/I(l)I/IIII/IpOBaTB XUMHNYECKHUEC DJICMECHTHI

OTNHUCHIBATh W XapaKkTepu3oBaTh TaOnmmunyo (Gopmy Ilepuomnueckoit




CHCTEMbl XMMHYECKMX 3JEMEHTOB: pPa3NuaTh IOHATHS «TJIaBHAS
noarpynna (Arpynma)» u «mobGouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

3.5

3.6

packpsiBaTh cMbica Ilepumoandeckoro 3akona J[[.M. Menneneena:
JIEMOHCTPHUPOBATh TOHUMAaHUE MEPUOINUECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX 3JEMEHTOB OT HX mnojnoxeHus B Ilepuoanueckoit

CHUCTEMC

COOTHOCHUTH  O0O3HAuUeHHUs, KOTOpblE HMMEIOTCS B  TabimIe
«ITepuognyeckas CHCTEeMa XHUMHYSCKHX 9JIEMEHTOB J..
MenpeneeBa» € YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX JJEMEHTOB (COCTaB W 3apsia  sApa, O0OImee YHCio

AJIEKTPOHOB U PACIIPEAETICHUE UX M0 AIEKTPOHHBIM CIIOSIM)

OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI)IX

COCIUHCHHUAX

3.7

Kon
NMPOBEPAEMOro
pe3yJbTara

ONpeNeNsATh BUJl XUMHYECKOM CBsi3W (KOBaJIGHTHAas W HWOHHAs) B

HCOPraHUYCCKUX COCANHCHHAX

9 KJIACC

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOIM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBo U XUMHUYECKas peakuusa»

11

pacKpbIBaTh CMBICJI OCHOBHBIX XHUMHUYECKMX IIOHATUH: pacTBop,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJUTHYECKAs AUCCOLMALIMS,
peaknMu MOHHOrOo OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumMble " HeoOpaTuMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCJIUTETD,
BOCCTAHOBUTEINIb, OKHCIEHHE M BOCCTAaHOBIIEHHE, aJUIOTPOIUS,
aMpOTepHOCTh,  XMMHUYECKas  CBsA3b  (KOB&IEGHTHas, WOHHaf,
MeTaJlJIM4ecKasi), KpUCTaJUIMuecKas peméTka, CIUIaBbl, CKOPOCTh

XUMHUYECKOH pCaknuun

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MOHATHHA U

MMPUMCHATDH OTU IMOHATHS ITPU OITMCAHUN BCHICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPAaBHCHUA BHCKTpOHHTquCKOﬁ Jucconnuanumn KHCIIOT,

HIeJI0Ye W COJIEM, IOJIHBIE M COKpAIEHHBIE YPaBHEHUs pPEaKIHi




HOHHOTr0 oOMeHa

14

1.5

pacCKpeIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

HIOCPEACTBOM COCTaBJIEHUS JIEKTPOHHOrO OajaHca ITUX peaKLuil
IIPOBOJIUTH PACYETHI 110 YPAaBHEHHUIO XUMUYECKOU peaKkiuu

Ilo temam: «Hemerasuibl U HUX coequHEHUS» U «MeTaibl U HUX

COCOAUHECHUA»

2.1

2.2

2.3

2.4

2.5

XapaKTepU30BaTh (OMUCHIBATh) OOIIHE U CIICIHU(PUICCKUE XUMUUECKIE
CBOMCTBA TPOCTBIX M CJIOKHBIX BEIIECTB, MOJTBEPKIAs OMUCAHUE
NpUMEPaMU MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHHI COOTBETCTBYIOIIUX

XUMHYECKUX PEAKIINI

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

IMPOrHO3UpPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH IIPOTCKAHHUA XHUMHYCCKHUX npeBpameHI/Iﬁ B Pa3jIMYHBIX

YCIIOBHSIX

CIENOBaTh MpaBWJaM MOJb30BAHUS XUMHUYECKOM TOCYyAOH H
1ab0paTOpHBIM O0OpYIOBAaHUEM, a TAKXKe IMpaBUIaM OOpalIeHHs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUMSAMHU IO BBIIOJIHEHUIO
71a00PaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHUIO

ra3o00pa3HbIX BEILECTB (aMMMAaKa U YTIEKHCIIOro ra3a)

HpOBOI[I/ITI) pCaKHI/II/I, HO]ITBCp)KI[aIOHII/Ie Ka‘-ICCTBeHHI)II\/JI COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOPHI-,
Opomun, wuomupa, kapOonar, Qocdar, cunmkar, cynbdar,
THJIPOKCUINOHBI, KaTHOHBl aMMOHUS, WOHBI HM3YyYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMHUS 1 OKpY’KaroIas cpeiar

3.1

3.2

pPacCKpbiBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MIOHSATHUH: HI[K

BCIICCTBA, KOPPO3Ud METAJIIIOB

MPUMEHATh OCHOBHBIE OTIEPAIIMH MBICITUTEIIBHON JIESITEIIBHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMaTH3alNIo,
BBISIBIICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3eM — IS HU3y4eHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKUUN; €CTECTBEHHOHAayYHbIE
METO/Abl TIO3HAHWUA — HAOJIOJeHWe, HW3MEpEHHe, MOJICITUPOBAHHE,

HKCIIEPUMEHT (peabHbI U MBICICHHBIN)



HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
8 KUIACC

Kox

11

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS
HepBOHa‘-IaJIBHBIG XUMHWYCCKHUEC TTOHATUA
[Ipenver xumuu. Ponb XUMUM B JKU3HHM uYelOBeKa. XUMHS B CHUCTEME HaYK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperarHoe COCTOSTHUE

BC€IICCTB

1.2

1.3

[TonsiTre 0 MeToAax mo3HaHusi B XuMuu. Yuctelie BemectBa U cmecu. CrocoObl
paszeieHus cMecen
ATOMBI WH MOJICKYIJIBI. Xumuueckue d3yeMeHThbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTHe H CJIOXXHBIC BEIICCTBA. ATOMHO'MOJ’ICK}’J’IHPHOG Y4CHHUC

1.4

1.5

1.6

XuMuueckas (I)OpMy.]'Ia. BanieHTHOCTE aTOMOB XMMHYECKHX 3JICMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCHICCTB. OTtHOCHUTEILHAS aTOMHas mMmacca.
OTHOCHUTENLHAS MOJICKYJISIpHAA Macca. MaccoBas J0J1s1 XUMHAYECKOT0 3JIEMEHTA

B COCIMHCHUUA

KomnuectBo BemectBa. Moisib. MossipHas macca. B3anmocCBsA3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacu€rel mo ¢dopmynam

XUMUYECKHX COCAVUHEHUN
dusnueckue U XUMUYECKUE SBJICHUSA. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XUMHUUecKHe ypaBHeHUs. Kinaccudukanus

XUMHUYCCKUX peaKLII/Iﬁ (COCI[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCILICHN A, O6M€Ha)

1.7

XUMHUUECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHYECKOH TOCYI0H, C MpaBUIIaMU
pabotrel B Jjaboparopuu W TpuéMamMu  OOpalleHUs C JIabOpaTOPHBIM
0o0OpyJOBaHUEM, HU3yYE€HHE W OINHUCaHHe (U3MUYECKUX CBOMCTB 00pa3loB
HEOpPraHMYECKUX BEIIEeCTB, HaONoeHue ¢Gu3nyeckux (MIaBJIeHHE BOCKa,
TasiHUE JIbJIa, paCTUPAHHUE caxapa B CTYIKE, KHUIIEHHE U KOHACHCAIUs BOJbI) U
XUMHYECKHX  (TOpEeHWe CBEYM, NPOKAIWBAHWE METHOW  IPOBOJIOKH,
B3aUMOJICIICTBUE MeJa C KHUCIOTOW) SBIECHUHM, HAOMIOJEHHWE M ONHCAaHuE
NPU3HAKOB MPOTEKAHHWS XHWMHUYECKHMX peakuuid (pa3joxeHHe caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTBI C XJOpUIOM Oapusi, pa3jioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE Kelle3a ¢ PacCTBOPOM
comu menu(ll), n3ydenue cnocoOoB pasneneHusi cMecelt (C MOMOIIBIO MarHUTA,
bunpTpOBaHUE, BBITAPUBAHME, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYHUCTKH [TOBAapEHHOM COJIM, HAOJIIO/ICHHE U OMTUCAHUE PE3yJIbTATOB MPOBEACHUS

OIIbITa, WIUIIOCTPUPYIOIICTO 3aKOH COXpPaHCHHA MACCbl, CO3JaHUC Moneneﬁ




MOJIEKYJI (IITIapOCTEP>KHEBBIX )

Baxneimme MMpEACTAaBUTCIIUM HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BemecTBo. HaxokaeHune Kuciaopoja B mpupoje, (U3NYecKne M XUMHYECKUE
cBorictBa (peakumu ropenus). Oxcunbl. I[lpumenenue kucinopoga. CrocoOb
MOJYYEeHUsI KHUCIOpoJa B JIaOOpaTOpUM W MPOMBIIUICHHOCTH. Kpyrosopor

Kucaoposa B mpupojie. O30H — aIoTporHas MoaupuKalus KUCIopoia

2.2

TemnoBoit 3P hekT XUMUIECKON peakuu, TEPMOXUMHUUYECKHE YPaBHEHHUS, K30~
Y SHJIOTEPMUUYECKHE peakuu. TOIMINBO: Yroiib U METaH. 3arpsi3HeHHUE BO3AyXa,

yCUJIEHUE MapHUKOBOTO 3(peKTa, pa3pylieHne 030HOBOTO CIIOS

2.3

2.4

2.5

Bonopon — aneMeHT U mpocToe BemiecTBo. HaxoxkiaeHue Boaoposia B MPUPOJIE,
¢usnyeckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOObI TOTYYCHUS.

Kucmaote! u comu
MoutsipHbIii 006EM Ta30B. PacuéThl M0 XMMHYECKUM ypaBHEHUSM

®dusnyeckue CcBoWcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacplienHble 1 HEHACBILIEHHBIE PacTBOPbI. PacTBOpUMOCTh BEUIECTB B BOJIE.
MaccoBasg nons Bemecrsa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B Npupoze M B KHM3HU uyenoBeka. Kpyrosopor
BOABl B Ipupoje. 3arps3HEHHE NpUpPOAHBIX BoA. OXpaHa M OYMCTKA

MMPUPOAHBIX BO

2.6

2.7

2.8

Knaccudukanus Heoprannyeckux coenuHeHuil. Oxcunbl. Knaccudukanus
OKCHJIOB: cojeoOpasyomue (OCHOBHbBIE, KHCIOTHbIE, amMQoTepHble) U
HeconeoOpasyronie. HoMmenknarypa oxcujaoB. Pusnyeckue M XUMHYECKUE

CBoOMCcTBa OKCHAOB. [loiryueHne okcuaoB

OcHoBanus. Knaccudukanuss ocHoBaHMM: WIENOYM U HEPaCTBOPUMbIE
ocHoBaHusA. HomeHknatypa ocHoBaHui. du3nyeckue U XUMUYECKUE CBOMCTBA

ocHoBaHul. [Torydenne ocHoBaHMMI
Kucnotel. Knaccudukamus kucnor. Homenknarypa kucnor. dusnueckue u
XUMHYECKHE CBOMCTBA KHCIOT. Psam aktuBHOcTH MeTaimnoB H.H. bekertosa.

HOJIy‘ICHI/IC KHUCIIOT

2.9

2.10
211

Comu. Homenknarypa conei. ®@uznueckue M XMMHUYECKHUE CBOMICTBa COJEH.

[Tomy4yenue conen
I'emeTnyeckas CBA3b MCKIY KilacCaMU HEOPTaHNYCCKUX COG}II/IHGHI/Iﬁ

XWMHUYECKUH  OJKCIEPUMEHT: KAa4eCTBEHHOE  ONPENIEICHUE  COJAEpKaHUs




KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cCOOMpaHUE, paclio3HaBaHUE U H3Yy4YEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS M IPEKpallleHus] ropeHus (moxapa), 03HaKOMJIEHHUE ¢
o0pa3llaMu OKCHJOB W OIMCaHME WX CBOWCTB, TNOIy4eHHe, coOupaHue,
pacrio3HaBaHME M M3Y4YE€HHE CBOMCTB BOAOpOAa (rOpeHHe), B3auMOeWcTBUE
Bozoposa ¢ okcugom Menu(ll) (BO3MOXKHO HUCTIOIB30BAHKE BHIEOMATEPHATIOB),
HaOrofieHne 0o0pa3lioB  BEIECTB KOJMYECTBOM 1 MOJb, HCCIIENOBAHUE
OCOOEHHOCTENl pacTBOPEHHs BELIECTB C PA3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIAECIEHHONM MacCOBOM JOJE€H PacTBOPEHHOIO
BELIECTBA, B3aMMOJEWCTBUE BOJbl C MeETANIaMU (HATPUEM M KaJbLUEM)
(BO3MOKHO MCIIOJIb30BaHME BHJEOMATEpUANIOB), OINPEAEICHUE pPACTBOPOB
KUCJIOT W IIEJOYEeH C IOMOIIBI0 HMHJIMKATOPOB, HCCIEIOBaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOACHUE W3MEHEHUS
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, Hu3ydyeHue
B3auMmojieiicteua okcuga menu(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKLUH HEUTpaIU3allii, II0JTy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJHOIO MeTaula JpYyrMM M3 pacTBopa COJIM, pEIICHHE
AKCIIEPUMEHTAIbHBIX 3a/ad Mo TeMe «BakHellne Kiacchl HEOPraHMYECKHX

COEIMHEHUI»

[Tepuoaunueckuii 3akoH u [lepuoanueckas cucTeMa XUMHUYECKHX AJIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMOB. XUMUYeCKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

3.1

3.2

[lepBble TOMBITKKA KIACCH(PUKAIMU XHUMUYECKUX dJeMeHTOB. [lonsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IEJTOYHbIE U IIETOYHO3EMENIbHBIE METAJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amdoTepHbie

OKCHUABI U THAPOKCHUABI

Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKHUX di1eMeHToB J1.1.
Menneneesa. Kopotkonepuoanas 51 JUTMHHOTIEPUOIHAS (bopMbI
Ilepuoauueckot cucrembl xuMuueckux oanemeHtoB [[.M. Menneneesa.
Ilepponpl u rpynmsl. PU3NYECKUI CMBICT MOPSAIKOBOIO HOMEpa, HOMEpPOB

nepruoaa v rpymuiibl 3JICMCHTA

3.3

Crpoenue atomoB. CoctaB atroMHbIX siep. M3oromnsl. DnekTponbl. CTpoeHue
JJICKTPOHHBIX O0OJIOYEK aTOMOB TEpBBIX 20 XHWMHUYECKHX JJIEMEHTOB
Ilepuonnueckon cucremsl [I.M. MenaeneeBa. XapakTepuCTUKa XUMHAYECKOTO

3JIEMEHTA MO ero nojoxeHuto B [lepuoanueckoit cucrteme [[.1. Menneneena




3.4

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKMX M HEMETaUIMYEeCKMX CBOMCTB IO TpyINaM M TEPHOJaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronuueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHA HayKu W npakTuku. .M. MenneneeB — y4€HbIA U

I'pa)KaaHUH

3.5

3.6

Xumuyeckasi cBa3b. KoBaneHTHas (moJjisipHass M HEMOJSPHAs) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

Creneub okucicHus. OKHCIUTECIBHOBOCCTAHOBUTEIBHBIC pCakuru. Hpoueccm

OKHCJICHMS B BOCCTaHOBNICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

XUMUYeCKUM OKCIICPUMCHT. H3Y4YCHUC o6pa3u0B BCIICCTB MCTAJIJIOB U
HEMCTAJIJIOB, B3aUMOICHCTBIE THAPOKCHAA LUHKAa C pacTBOpaMH KHCJIOT U
menoqeﬁ, MMPOBEACHUEC OIBbITOB, WIJIFOCTPUPYIOHIUX MPUMEPBI OKUCIIUTCIIBHO-

BOCCTAHOBUTENIbHBIX pEaKluil (frOpeHue, peakiuu pas3ioKeH!sl, COeITUHEHUS)

Kox

9 KVIACC

IIpoBepsiemMblii 3JIeMEeHT COIePKAHUS

BeniecTBo 1 xuMuueckas peaKnus. HOBTOpeHI/Ie

11

1.2

HepI/IOI[I/I‘lCCKI/Iﬁ 3aKOH. Hepnozmqecxaﬂ CUCTEMAa XUMHNYCCKHUX JJICMCHTOB I[I/I
Menaeneena. CTpOCHI/IC aTOMOB. 3aKOHOMepHOCTI/I B HM3MEHCHHMHU CBONICTB
XUMHYCCKUX DBJICMCHTOB IICPBBIX TpéX nepruoaoB, Kajlauda, KaJIbOUA W HX
COCIMHEHHH B COOTBETCTBHM C MOJOKEHHEM DJJIEMEHTOB B HepI/IO,Z[H‘leCKOﬁ

CUCTCMC U CTPOCHUCM UX AaTOMOB

CrpoeHue BellecTBa: BHJbl XUMHUYECKOH CBS3U. THUMBI KpHUCTaNIMYECKUX
pPELETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUIMYECKOU PEIIETKU
U BUJa XuMudeckoi cBsizu. Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYEeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMUMUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PA3IMYHBIM  KJaccaM HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAasA CBA3b HCOPTAaHNYCCKUX BCILICCTB

13

Knaccuukanus XMMUYECKUX PEeaklMid M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBY YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo
M3MEHEHMIO CTeNeHeH OKHMCICHHS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTHUMOCTH,
[0 y4acTHUIO KaTaiu3aTopa). OK30- U DHIOTEPMUYECKHE PpeaKluH,

TCPMOXUMHNYCCKUC YPABHCHHUA. IIonsarue o CKOpOCTHU XUMHYSCKOMN pCaKknuun

1.4

[Tousitue 00 06paTI/IMBIX u HCO6paTI/IMLIX XUMHUYCCKUX PCAKIUAX. Ilonstue o

TOMOT'CHHBIX M I'€TCPOrCHHBLIX PECAKIUAX. ITorsATHE O XMMHUYECKOM PaBHOBCCHUU.




1.5

@DakTophl, BIUAIOIIME HAa CKOPOCTh XUMHUYECKOW peaklUd M TOJO0KEHHE

XUMHYCCKOTI'O paBHOBCCUA

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocraBiieHHEe  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMHA C MCIIOJIb30BAaHUEM METOJa

OJICKTPOHHOI'O OajnaHca

1.6

Teopus 3JIEKTPOIUTHUECKON JUCCOLMAIMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Kartunonsl, annonsl. MexaHusm AUCCOLMAIIMU BELIECTB C PA3JIMYHBIMU BUJIAMU
xumuueckoi cps3u. Crenensb gucconuanui. CUibHbIE U cIa0ble SIEKTPOJIUTHI.
Peakuum noHHOrO OOMEHA. YCIIOBUS MPOTEKAHHS pPEaKIUid MOHHOTO OOMeEHa,
MOJIHBIE U COKpalI€HHbIE WOHHBIE YpaBHEHMs peakuui. CBoWCTBa KHCIOT,
OCHOBAaHMH H COJCH B CBET€ TNPEIACTABICHUA OO0 3JICKTPOITHTUICCKON

AucCconnuanuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonstue o TuapoJIn3eC coyen

1.7

XUMUYECKUI JKCIIEPUMEHT: O3HAKOMJICHHE C MOJEIISIMH KPUCTALUTHUECKHX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
anmMasa), CIIOKHBIX BELIECTB (XJIOpWAa HATpHs); MCCIIETOBAHUE 3aBUCHMOCTH
CKOPOCTH XWUMHUYECKOW pEaKIHH OT BO3IACUCTBUS PA3IMUHBIX (PAKTOPOB;
UCCIIEJOBaHHE  DIEKTPOIIPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  Ipoliecca
IUCCOIMALUN  KHCJIOT, INeNoYel M comell  (BO3MOXHO HCIOJIb30BaHUE
BU/ICOMATEPHAIOB); MPOBEJCHUE OIBITOB, WUIIOCTPUPYIOUIUX TPH3HAKU
MIPOTEKAaHUs peaKlMi HOHHOTO oOMeHa (00pa3oBaHUE OCa/iKa, BbIIEICHHUE Ira3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HUIIOCTPUPYIOLUINX HPUMEPbI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peaKlIUi (TOpeHHE, PEaKIMH Pa3IOKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPraHUYECKHUX BEIIECTB C MOMOIIBIO KaUECTBEHHBIX PEaKIIUH

Ha MOHBI; pCHICHUC OKCIICPUMCEHTAJIbHBIX 3a1a4

HemeTannsl 1 UX cOeIUHEHUS

2.1

OO6mass xapaktepuctuka raioreHoB. (OCOOEHHOCTH CTPOEHHUST aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u pu3nyecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMWYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3auMozielicTBE € MeTaljlaMH, HEMeTajUlaMH, IIejlouaMu). XJIOPOBOAOPO/I.
ConsiHast KMCIIOTa, XUMUYECKHUE CBOMCTBA, MOJIy4eHHUE, MpuMeHeHue. [elictBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M 4YeJoBeKa. BakHeimme XIopuabl U UX

Hax0’JIEHUE B MIPUPOJIE

2.2

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOEHHUS

aTOMOB, XapaKTepHble cTeneHn okucieHus. CTpoeHue u ¢puznyecKkue cBOWCTBa




2.3

2.4

MPOCTBIX BEHIECTB — KHUCJIOpPOAa M CEphbl. AJUIOTPONHBIE MOAU(PHUKAIIUN
KHUCJIOpOAa U cepbl. XMMHUYECKHe CBoicTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
¢dbusznuecknue U XUMUYeckue cBoicTBa. OKCHIBI Cepbl KaK MpeICTaBUTENIH
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (pU3UYECKHEe U XMMHYECKHUE CBOMCTBA
(oOmue Kak mpecTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHUIECKUE
peakiyu, JeKalre B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydyeHHsI CepHOU
kucnotel. [lpumenenue. Conu cepHOW KHCIIOTHI, KayeCTBEHHasl peaklus Ha
cynbdar-uoH. HaxoxneHue cepel U €€ COCNMHEHUN B MPUPOJE. XUMUYECKOE
3arpsi3HEHUE OKPYXKAloIIeH Cpellbl COCTUHEHUSMU cepbl (KUCIOTHBIC JTOX[IH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 NMPeA0TBpaILEHUs

OOmast xapaktepuctuka s5eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIICHUS. A30T, paclpoCTpaHEeHHE B IIPUPOJIE,
¢usnveckre U XUMUIeCKre cBoiicTBa. KpyroBopor a3ora B mpupojae. AMMHaK,
ero ¢u3nMveckue W XMMUYECKHE CBOMCTBa, ModydyeHue U npumeHenue. Conu
aMMOHUNA, ux CI)I/IBI/I‘ICCKI/IG u XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHHUC.
KayecTBeHHast peakuusi Ha MOHbI aMMOHMsI. A30THasl KUCJIOTa, €€ MOJyUYeHHUE,
¢usnveckne W XMMHYECKHE CBOWcTBa (00IIME Kak MpeICTaBUTENs Kiacca
KUCIOT U crneuuduyeckue). Mcnoab3oBaHue HUTPATOB M COJICH aMMOHMS B
KauecTBE MMHEPAIbHBIX yI0OpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKPYXKaroLlei
Cpezbl COEJMHEHUSMH a30Ta (KMCIOTHBIE TOKAM, 3arpsi3HEHUE BO3/yXa, MOYBbI

1 BOJJOEMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUeckre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, QUMUECKUE U
XUMHUYECKHUE CBOWMCTBa, moiiyueHue. lcmonb3oBanue QocdaroB B kauecTBe

MUHEpAJIbHBIX YA00peHHit

2.5

Obmas xapaktepuctuka 3yeMeHToB |VA-rpynmbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTENEHU OKUCIEHUs. YTJIepoJ, aIOTPOIHbIE
Moau(UKaAIMKY, paclpoCcTpaHEHHE B MpUpoJe, (U3HUECKHEe M XUMHYECKHE
cBoiicTBa. Azncopbuus. Kpyrosopot yriaepona B npupozge. Okcuasl yriepoaa,
X (QU3MYecKue M XUMHYECKHE CBOMCTBA, JIEHCTBUE Ha JKHUBBIE OPraHU3MBI,
MOJTy4eHHEe M NMPUMEHEHHe. DKOJIOrHYecKre MpooaeMbl, CBA3aHHbBIE ¢ OKCHUIOM
yriaepona(lV); rumoresa rno0anbHOTO TOTEIUICHHS KIWMATa;, TapHUKOBBIMA
spdexT. YrompHas KucClIoTa M €€ cold, MX (QHU3NUYECKUEe MU XHMUYECKHE
CBOICTBa, MojyyeHHe W npuMeHeHue. KauecTBeHHast peakiusi Ha KapOoHaT-
noHbl. Vcnonp3oBaHue kKapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3AHCTBE




2.6

2.7

[TepBoHavaibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHSIX
yraepojaa (MeTaH, 3TaH, 3TWUJIEH, AalEeTUJIeH, 3TaHOoJ, [JIHMIEPUH, YKCyCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHsTHe O OHMOIOTHYECKU
BOKHBIX BEILECTBAX: XKHUpax, O€NIKax, YIrJIeBoJax — M HUX POJH B KU3ZHU
yejoBeka. MarepuanbHOE€ €QUHCTBO OPraHUYECKMX W HEOPraHUYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnyeckme ¢ XUMHUYECKHE CBOWMCTBA, NOJIYYCHHE U
npumenenue. CoenuHeHus: KpemMHus B npupoze. OOmue mpenctaBieHus 00
okcuae kpemuusi(1V) u kpemuueBoii kuciore. CHIMKATHI, UX UCIOJIb30BAHUE B
ObITY, MEIUIIMHE, POMBIIUIEHHOCTU. BakHele ctpouTeabHble MaTepHAaIb:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiempl Oe30macHOTO

HCITIOJIb30BAHHA CTPOUTCIIbHBIX MATCPHUAJIOB B HOBCGﬂHCBHOﬁ JKHU3HHU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydyeHue oOpa3loB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4E€CTBEHHBIX PEAKIHMA HA XJIOPUA-
MOHbI M HaOJIIOJCHHE MPU3HAKOB HUX IPOTEKAHMs; OIBITHL, OTpaKaroIIMe
¢u3nvecKre 1 XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUH (BO3MOXKHO
HCIOJIb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3laMu XJIOPUIOB
(rajoreHuIOB); O3HAKOMIICHHME C oOOpasmaMu cepbl U e COCAMHCHHUSIMH
(BO3BMOXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE Mpolecca
oOyrIIMBaHUs caxapa MOoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEPHON KHCIIOTHI;
U3yuyeHHe XMMUYECKUX CBOMCTB pa30aBIEHHOW CEpHOM KHCIOTHI, MPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyib(ar-uoH | HaONIoJeHHE NpHU3HaKa eé
MIPOTEKaHMs; O3HAKOMIIEHHE ¢ (PU3NUYECKUMHU CBOMCTBaMU a30Ta, hocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEPHANIOB), O0pa3lamu
a30THBIX U (ochOpHBIX yIOOpEeHUH; MOoTydYeHue, coOMpaHue, paclo3HaBaHUE U
M3y4EHUE CBOMCTB AMMMAKa; MPOBEJICHHE KadeCTBEHHBIX pEaklIMii Ha HOH
aMMOHMS U (Qocdar-uoH U U3yYEHHE TPU3HAKOB UX MPOTEKAHU,
B3alMO/JICIICTBIE KOHIIEHTPUPOBAHHOM a30THON KUCJIOTHI C MEIbIO (BO3MOKHO
UCMOJIb30BaHUE BHUIEOMATEPUANIOB); M3Y4YEHHE MOJeNel KpUCTATUIMYECKHX
peméTok anmasza, rpadura, (QyulepeHa; O3HAKOMJIEHHE C IPOLECCOM
azicopOLIMK PaCTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM
MPOTUBOTra3a; MOJIyueHUue, coOMpaHHe, paclo3HaBaHHE U H3y4YEHHE CBOMCTB
YIJIEKUCIOTO Ta3a; IPOBEACHHWE KAaueCTBEHHBIX pEaKUMi Ha KapOoHaT- u
CWIMKAT-UOHbl W H3yYEHHE IPU3HAKOB HX TMPOTEKAHMS; O3HAKOMIIEHHE C
MIPOAYKLIIMEW CUIMKATHOM IPOMBILIJIEHHOCTH; PEIICHUE JKCIIEPUMEHTAIbHBIX

3a7a4 o TeMe «BaxkHele HeMeTalIbl U UX COSTUHECHU»




Merannel 1 uX COCOAUMHECHUA

3.1

OOw1ast XapakTepuCTUKAa XMMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAaHUM UX
nonoxeHuss B Ilepuonuueckod cucreMe XUMHYECKHUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. Metamnueckas CBs3b U
METJIMYECKasl ~ KpUCTaNIMYecKass pelmeTKa. JIEKTPOXUMUYECKUN  psf

HaHp}I}KeHI/Iﬁ MCTAJJIOB

3.2

3.3

3.4

duznyeckue U XUMUYECKUE CBOICTBa MeTauioB. O0Imue croco0bl MONTy4eHUS
MeTtayioB. [ToHSITHE 0 KOPPO3UU METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppos3uu. CraBsl (CTallb, 4YyT'yH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBILIICHHOCTH

[[lenounsle MeTayuibl: nosnoxeHue B llepumonuyeckoil cucTeMe XHMHUYECKUX
aemenToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCUJIbl U
TMJIPOKCUABl HAaTpus U Kaius. [IpuMeHeHHe MIeTOYHBbIX METaIOB U X

COE€IUHEHUN

[lenouHo3eMenbHbIE  METAIBl  MarHuii M KajJblMH: MOJOXEHHe B
[Iepnonnueckoi cucreme XUMU4eCKuX 3i1eMeHToB [[. 1. MenneneeBa; ctpoeHue
X aTOMOB; HaxoxJeHue B mnpupojae. dPuszndyeckue M XUMHUYECKHE CBOWMCTBA
MarHus W Kauplusl. Baxuedmme coeauHeHus: Kanblus (OKCHA, TUIPOKCHI,

comu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS

3.5

3.6

AmomMuHuil: nonoxkenue B Ileproanueckoil cucTeMe XUMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa; CTpOCHHE aroMa; HaxoxaeHue B npupoae. dusmveckue u
XMMUYECKHE CBOMCTBA alOMUHHMSI. AM(OTEpHbIE CBOICTBA OKCH/IA U THIPOKCHIA

AJITFOMUHUA

Keneszo: nonoxkenne B [lepuonnueckoi cucreme Xumudeckux 3neMenTon J[. 1.
MeHieneeBa; CTpOEHHE aTOMa; HaxoxkJeHue B npupoge. Pusnyeckue u
XUMHUYECKHE CBOMCTBa »kene3a. Okcuipl, ruapoxkcuabl u conu sxenesa(ll) u

xene3a(lll), ux cocras, cBoICTBa U OTyUYeHUE

3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMi METAJUIOB U CILJIaBOB,
ux (u3nueckuMH CBOMCTBAMHU; U3YyYEHHE PEe3yJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), ocoOeHHoCTeH
B3aMMOJICHCTBUSL  OKCHJA Kalblus W HATpus C BOAOM  (BO3MOXKHO
UCIOJIb30BAHUE BHUJEOMATEPHAJIOB); MCCIIEOBAHUE CBOMCTB JKECTKOW BOJBI;
mpolecca TOpEHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJIb30BaHHE

BI/IIleOMaTCpI/IaJIOB); IMPU3HAKOB MPOTCKAHHUA KAaUCCTBCHHBIX peaKuHﬁ Ha HMOHBI



4.1

(Maraus, Kanbhus, amomunus, nubka, skenesa(ll) u xemesa(lll), memu(ll);
HaOIII0/IEHNE U OMKCAaHWE MPOIECCOB OKPAIIMBAHKS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblug ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJECOMAaTEPHUAJIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJIPOKCHIA ATIOMHHHS M THUIPOKCHIA
LIMHKA; PEIICHNE IKCIIEPUMEHTAIbHBIX 33/a4 M0 TeMe «BaxHennue MeTauibl 1
UX COCJIMHEHUS

XuMHSA ¥ OKpYXKarolas cpeaa

HoBble maTepuansl u TexHonoruu. BemecrBa u mMarepuanbl B MTOBCEIHEBHOU
KU3HM 4YesloBeKa. XUMUsS U 30pOBbe. be3onacHoe ncrnonb30BaHUE BEUIECTB U
XUMHYECKUX peakiuii B ObITy. IlepBas momois NMpu XUMHYECKHUX OXKOTax M

OTpaBJICHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTMYECKON  IpaMOTHOCTH.  XHMHMYECKOE  3arps3HEHue
okpyxatomen cpeast [1JIK. Pons xumun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yyroiib, MPUPOIHBIA Ta3, HedTh),
MPOYKTHI UX MEPEPaObOTKH, UX POJIb B OBITY U TIPOMBIIUICHHOCTH

XUMUYECKUI SKCIEPUMEHT: U3yueHue o0pas3I[0B MAaTEpPHAIIOB (CTEKIIO, CIIJIaBbI

METAJIJIOB, MTOJINMEPHBIE MaTEpUaIIbl)




IPOBEPSIEMBIE HA OI'D ITIO XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Koxa

NpoBepsieMoro

TpeOOBaHMS

IIpoBepsiemble TpeOOBaAHUA K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0CBOEHHUSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl
OCHOBHOI0 0011ero oopa3oBanusi Ha ocHoBe ®I'OC

1

11

1.2

IIpencrasnenue:

0 TIO3HABAEMOCTH SBICHHWHA NPUPOJAbI, NOHUMAaHHWE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOHW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOWIEH KyIbTypbl M IPAKTHYECKON
JeSTEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

O HAY4YHbIX MCTOJAaX IMO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYUCCKHUX MCTOHAAX HCCICAOBAHUA BCIICCTB U U3YUCHUA
XUMHUYCCKUX peaxunﬁ; YMCHHC HCIIOJBb30BAaTh MOACIHN JJIA

00BACHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

2.1

o cepax mpodeccHoHaTbHOI AEATEILHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMHUYECKOH HayKH, YTO IIO3BOJHUT OOYYArOIIMMCS paccMaTpHBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOIO NpenMeTa

P TIEPEX0/i€ Ha YPOBEHB CPETHET0 O0IIero o0pa3oBaHUs

Bnanenne cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUEC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II>'I, KOTOpas BKIIIOYACT:

BaXHEHIINE XHUMWUYECKHUE TIOHATHSA: XUMHYECCKUH 3JICMCHT, aToOM,
MOJIEKYJIa, BEHIECTBO, NIPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOJTHOPOJHAs CMECh, OTHOCHUTENbHBIE aTOMHasi M MOJIEKYJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, COJIb (CpeAHss), XHMHUYEcKas
peaKkuMs, peakUuH COEOUHEHHUS, PEAKIMHU Pa3JIOKEHMs, pEeaKuu
3aMellIeHus, peakuy oOMeHa, TeruioBoW 3¢ (eKT peakuuu, dK30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MAaccoBas IO XMMHUYECKOIO
AIIEMEHTa B COEIMHEHUH, MacCOBast JIOJISl U MPOLEHTHAsE KOHUIEHTpaIUs
BEIIIECTBA B PaCTBOPE, PO aTOMA, JIEKTPOHHBIHN CIIOH aTOMa, aTOMHast

opOuTanb, paguyc aToMa, BAJICHTHOCTb, CTEIEHb OKHCIICHHSI,




2.2

2.3

XUMHUECKasl CBSI3b, AJIEKTPOOTPULIATEIHLHOCTD, MOJISIPHAsL U HETIOJIIpHAs
KOBaJICHTHAas  CBS3b, MOHHAs  CBA3b, METAUIMYECKas  CBs3b,
KpUCTa/LIM4ecKass pemérka (aToMHasi, HOHHAs, MeTaJuIn4yecKasi,
MOJIEKYJISIpHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPeaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENPHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTQHOBUTENIb, OKHCJIEHHE U  BOCCTAHOBJIEHHE, AJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMbIe peakKluy,
CKOpPOCTb XHMMHYECKOW peakumu, Karanuzatop, I[IJK, xoppo3us

METAJUIOB, CILIABbI
OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHH: 3aKOH COXPAaHEHMSI MacChl,
nepuoanueckuii 3akoH JI.MI. MeHnaeneeBa, 3akOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOraapo

Teopuu XAMUH: aTOMHO-MOJIEKYJIIpHAas TEOpHsL, TEOpUs

BHGKTPOHHTHHGCKOﬁ Jucconranmnmn

Bnagenue ocHoBamMu XUMHYCSCKOHN I'paMOTHOCTH, BKJIIOUAIOIIECH

3.1

YMEHHE MTPaBUIBHO UCTIOIh30BaTh H3yUEHHBIC BEIICCTBA U MaTCPUAITBI
(B TOM 4YHCIE MHHEPAJbHBIC YAOOPCHHS, METAUIbI U CIUIABBI,
MPOJYKTHl TIepepaboTKH MPHUPOJHBIX HCTOYHHUKOB YTIICBOJIOPOJIOB
(yrnsi, mpupoAHoro rasza, HeTu) B OBITY, CEBCKOM XO3SHCTBE, Ha
MIPOM3BOJICTBE W IOHUMAHHWE 3HAUCHUS >KHPOB, OCIIKOB, YIJIICBOJIOB
JUTSL OpraHr3Ma YeloBeKa; yMeHHE MPOTrHO3UPOBATh BIHMSHIE BEIIECTB

H XUMHUYCCKUX IMPOLCCCOB HA OPraHMW3M YCJIOBEKA M OKPYKAIOIIYIO

MIPUPOJIHYIO CpEy

3.2

3.3

3.4

YMCHHUEC HHTCIPUPOBATH XUMHYCCKUC 3HAHHA CO 3HAHUAMHU APYTrUx

y4eOHBIX IPEIMETOB

HaJIMuue OmbITa pabOThl C Pa3IMYHBIMU MCTOYHUKAMM HH(OpMaLUU
N0 XUMHMM (Hay4yHas M Hay4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUE 00BEKTHBHO OLICHUBATh I/IH(l)OpMaI_II/IIO O BfIICCTBaAX, HX
MMPEBPALICHUAX u MNPaKTUYICCKOM MMPUMCHCHUU n YMCHHC

HCIIOJb30BaTh €€ IJId pCIICHUA y‘—Ie6HO-H03HaBaTeJ'II)HBIX 3aaa4
BHa}IeHI/Ie OCHOBAaMH TOHSITHHHOTO arrmapara M CHMBOJIMYCECKOTO

A3bIKa XUMHH JJIs1 COCTAaBJICHUS (1)0pMy'J'I HCOPTaHNYCCKUX BCIICCTB,

YpaBHEHUW  XUMHYECKHX  PEAKIMd; OCHOBAMHM  XHUMHUYECKOM




HomeHknatypsl (IUPAC u TpuBHanbHOIN)

VYMmenne OOBICHATH CBS3b MOJIOKEHHUS DJIEMEHTA B HCpHOI{H‘ICCKOfI

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaTOMOB

5 XHMHUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHCIIo
AJIGKTPOHOB), PACHpPEIEIICHUEM JJIEKTPOHOB TI0 JHEPreTHYECKUM
YPOBHSIM aTOMOB II€PBBIX TPEX NMEPHOIOB, KATHSI U KaJIbIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHYECKUX DJIEMEHTOB (paJlyC aToma, 3JICKTPOOTPUIATEIILHOCTD),
6 MPOCTBHIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuoguueckoit cucremMe (B MaJbIX NEPUOAAX U TJIABHBIX
MOATPYIIAX ) ¥ JIEKTPOHHOTO CTPOSHHUS aTOMa
7 YMmenue kinaccuuuupoBarh:
7.1 XUMHYECKHE YJICMECHTBI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaKIINI
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh W CTEINCHb OKUCJICHHS XUMHUYCCKUX JJIEMEHTOB, 3apsil
' HOHA
8.2 BUJ XUMHYECKONH CBA3M U THUN KPUCTAIUIMUECKOH CTPYKTYphl B
' COCIUHEHMSIX
8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeHIecTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEH
9 YMeHne xapakTepru3oBath (U3MUECKUe U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,
9.1 KpeMHHM, a3oT, Qocdop, cepa, XJIOp, HATPUN, Kaaul, MAarHUH,
KaJIbIIMH, aJTFOMHHHH, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIAPOKCHIBI
9.9 metaisioB |-lIA rpynm, amromunus, menu (I), nunka, xeneza (Il u
' I11), oxcuasl yraepoaa (I u 1V), kpemuus (1V), azota u gocdopa (111
u V), cepet (IV u VI), ceprucras, cepHas, azoTucras, a3zoTHasd,
dbocdopHas, yroipHas, KpeMHHEBAsI KHCJIOTA U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOICTBa  BEIIECTB B

3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHEC BCIICCTB B




3aBHCHUMOCTH OT HX CBOﬁCTB, BO3MOXXHOCTDH ITPOTECKAHUA XUMHUYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIC YPAaBHEHUs pEaKLUi, B

10 _
TOM YHUCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITHit
10.3 WUTIOCTPUPYIOIIMX ~XMMHUYECKUE CBOMCTBA M3Y4YEHHBIX KJIACCOB
' (rpymm) HEOpraHU4EeCKUX BELIECTB
10.4 MOJTBEPXKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMHU
11 YMeHre BBIYUCIATH (IIPOBOJUTH PACUYETHI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCCOBYIO JIOJF0 XMMHYECKOTO JIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 [0 YpaBHEHUSIM XHMHUYECKUX pPEaKIUil M HaXOAUTh KOJIUYECTBO
' BEIeCTBa, 00BEM M MacCy pEareHTOB WIH ITPOTYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  To3HaHUA  (HaOIIOlIEeHUE,
191 U3MEepEeHHe, SKCIIEPUMEHT, MOICTTUPOBAHNE) TPU U3YUYEHUU BEIIECTB U
' XUMHUYECKHX SIBJICHUW; yMeHUe Cc(hOpMyIHpoBaTh MpodieMy U
MPEIJIOKUTH MMYTH €€ pelieHus
122 Oe3omacHOil pabOThl ¢ XMMHUYECKMMHU BEIIECTBAMH, XUMHYECKOU
' MOCY/I0# ¥ J1a0OpaTOPHBIM 00OPYIOBAHHEM
npaBUjIaMu 0€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEMbIMU
B MOBCEHEBHOMW JKU3HH, MPaBUIaMH MTOBEICHUS B LENSIX cOepeKeHus
123 3JI0pOBbSl U OKPYXKAIOWIEW MNPUPOAHON Cpelbl; MOHUMAaHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHSI HAa >KMBBIE OPTaHU3MBI OMPEACNEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEAOTBPAIICHUS HX BPEIHOTO
BO3JECHCTBUSA
13 Hanuuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBIICHUS
CIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
W3YyYEHUE U OMHCaHKe (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE
13.1 ¢  (usuueckuMM M XUMHYECKUMHU  SIBJICHHSIMH;  OIIBITHI,

HIUTIOCTPUPYIOIIUC TPHU3HAKU MTPOTCKAHHUA XUMHUYCCKUX peaKHI/Iﬁ



13.2

u3ydeHHe croco0OB pa3feieHHs CMecel

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYy4YCHHUC
BOOOpPOJa U M3YUCHHUC €TO CBOfICTB; IMOJIYUYCHHUC YIJICKHUCJIIOIO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U U3YUCHUEC €TI0 CBOICTB

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONPENEIEHHONM MaccoBOM  nonei

pPacTBOPEHHOTIO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHIJIOPAHkKa u
denondranenna) A ONpeAeNeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

WCCJICIOBAHUE W ONMCAHME CBOWCTB HEOPraHMYECKUX  BEILECTB
pa3IMYHbIX KJIACCOB; U3YUEHHE B3aUMOJCHCTBUSA KUCIOT C METauIaMH,
OKCHJAaMH  METaJUIOB,  PACTBOPUMBIMH M HEPaCTBOPUMBIMH
OCHOBaHMSIMH, COJISIMM; TIOJIyYE€HHE HEpPAacCTBOPUMBIX OCHOBAHUI;
BBITECHEHME OJHOIO METajula JpPyrMM W3  pacTBOpa  COJM;
UCClIeIoBaHNEe aM(OTEPHBIX CBOWCTB THUAPOKCUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II71>>; <<3JICKTpOJII/ITI/I‘-ICCKaH
JUCCOL A MA», «BakHelmme HeMeTalulbl MU HUX COCIUHCHUA»,

«BaxHeHIe MeTaIbl U UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peaklMi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMH Ha
MPUCYTCTBYIONINE B BOJHBIX PAcTBOpax HOHBI XJIOPHA-, OpOMUJI-,
uomua-, cyinedar-, Qocdar-, kapOoHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YmMmenue:

141

NPpEACTaBIATL PE3YJIbTAThl SKCIICPUMCHTA B (bOpMC BBIBOJIOB,
J0Ka3aTcJIbCTB, Fpa(bI/IKOB u Ta6J'II/IH U BBIABJIIATH OMIIMPUYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTAaHABJIMBATL CBA3U MCXKAY pPCaJIbHO Ha6J'IIO,ZIaeMI)IMI/I XUMHUYCCKUMH
SABJICHUAMMU U IPOLCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

OO0BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




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

Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 [lepBoHavYaIbHBIE XUMUYECKUE MTOHATHUS
11 Uucreie BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei
12 ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3IeMEHThl. CHMBOJIBI XUMUUYECKUX 3JIEMEHTOB.
' [IpocTble U ClIOXkKHBIE BEIIECTBA.
13 Xumuyeckas popmysna. BajgeHTHOCT, aTOMOB XHMMHUYeCKUX 3jieMeHTOB. CTereHb
' OKHCJIEHHUS
3aKkOH TOCTOSIHCTBa cocTaBa BewlecTB. OTHocuTeNnbHas aToMHas Macca.
14 OtHocuTenbHas MOJEKyJsipHas macca. MaccoBas J0Jisi XMMHUYECKOTO 3JIEMEHTa B
COEIMHEHUU
L5 KomuuectBo BemectBa. Moabs. MonsipHas macca. Momnsipablii 00b€M  Ta30B.
' B3auMocBA3b KOIMYECTBA, MACCHI M YHCIIa CTPYKTYPHBIX €IMHHULL BEILIECTBA
16 du3nyecKkue 1 XMMHUYECKHE SIBJICHMS. XUMHUYECKas peaklus U €€ MpU3HaKU. 3aKOH
' COXpaHEHHUs MAacChl BEMIECTB. XMMUUYECKUE YPAaBHEHUS
[lepnonnueckuii 3akoH u [lepuoanueckas cucrema xuMuueckux snemeHtos [I.M.
2
MenneneeBa. CTpoeHHE aTOMOB
[Iepnognueckuii 3akoH. Ilepmoandeckas cucreMa XUMHUYECKHX 3ieMeHTOB JI.H.
2.1 MenneneeBa. Ilepuoasl u rpymnmnel. OuU3HUEecKHil CMBICT HOPSAIKOBOTO HOMEpa,
HOMEPOB MEepHO/ia U TPYIIIHI JIEMEHTA
Crpoenue aromoB. CocraB aroMHbIX snep. M3oromsl. OnekTpoHbl. CTpoeHue
2.2 JJIEKTPOHHBIX ~ 000JI0YeK aTOMOB  MepBbIX 20 XUMHMYECKHX  DJIEMEHTOB
ITepuonnueckont cucremsl JI.1. Menaeneena
3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB XMMMUECKHX 3JIEMEHTOB INEPBBIX TPEX
23 NEepuoJIOB, Kanus, KajblMs (paaMyca aroMOB, 3JIEKTPOOTPHUIATENBHOCTH,
' METAIIMYECKUX U HEMETANINYECKUX CBOWCTB) U UX COEIMHEHUIN B COOTBETCTBUH C
II0JIO’KEHUEM DJIEMEHTOB B [lepnonyeckoil CUCTEME U CTPOEHUEM MX aTOMOB
3 CtpoeHue BemecTBa
Xumuyeckass  cBi3b. KoBasieHTHass  (MOJsipHAas W HEMOJIApHasl)  CBS3b.
3.1 DNEeKTPOOTPULIATEIBHOCTD XUMHUYECKHUX AJIEMEHTOB. Honnas CBSI3b.

Meramnnueckas CBI3b

3.2 Tunel  KpuUCTANIMYECKUMX  pem€éToK  (aTOMHas, HWOHHAas, MeTaJuInyecKas),




3aBUCHUMOCTHh CBOMCTB BEIIeCTBAa OT THIIA KpHCT&J’IJ’IH‘ICCKOﬁ peH_IéTKI/I n BHJa

XAMHUYECKON CBA3U

Baxueline mnpeacTaBUTENM HEOPraHMYECKUX BellecTB. Hemeraimbel u uX

) coeMHEeHUsl. MeTaJulbl U UX COCAUHECHHUS
Knaccudpukauus u HOMEHKJIATypa HEOPraHMYEeCKHMX COEAMHEHUN: OKCHJOB
(comeobOpa3syronie: OCHOBHBIC, KUCIOTHBIC, aM(POTEpPHBIE) U HEecoJeo0pa3yroIue;
4.1 OCHOBaHUI (ménoun u HEpPacTBOPUMBIC OCHOBaHU); KHCIJIOT
(kucnmopoacoaepKae U OeCKUCIOPOIHBIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIC);
coJiel (CPeTHUX U KHUCIIBIX )
42 ®uznyeckue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIECTB-HEMETAIJIOB: BOJOPOJA,
' XJIOpa, KUCIOpO/ia, Cephl, a30Ta, pocdopa, yriepona, KpeMHHUS
Ou3nYecKue 1 XUMUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-METAIIJIOB: JIUTHUS, HATPUS,
4.3 Kajqus, Marivs W KaJblus, aJIOMUHUS, XKeje3a. OJNEKTPOXMUMHUYECKUN psf
HANPSDKEHUN METalIOB
4 Ou3nyecKkue U XUMHYECKHE CBOMCTBA BOJOPOJHBIX COCIWHEHUI HEMETaJlIOB:
' XJIOPOBOAOPOJa, CEPOBOAOPOIA, AMMHUAKA
dusnyeckne ¥ XUMHYECKHE CBOMCTBAa OKcuIOB HemetamioB: cepel (IV, VI),
4.5 asora(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuusa(1V). Ionydenue
OKCHJIOB HEMETAJIJIOB
46 Xumnueckue cBoiictBa okcuaoB: MeTtawioB |A-IIIA rpymn, mmuka, memu(ll) u
. xenesa(ll, 111). TToay4enne OKCHUI0B METAILIOB
XUMHYECKUE CBOMCTBA OCHOBAaHUM W amM(pOTEPHBIX THAPOKCHIOB (Ha MpUMEpe
4.7 THAPOKCUIOB ATIOMUHMUS, XKenes3a, uHKa). [lomyuenue ocHoBaHMil 1 aM(OTEpHBIX
TUIPOKCHIOB
OO0mue XUMHUYECKHE CBOMCTBa KHUCJIOT: XJIOPOBOJOPOJHOM, CEpPOBOJAOPOIHOM,
48 CEpHHUCTOM, CepHOM, a30THOH, QochopHOl, KpeMHHEBOW, yrombHOH. OcoObie
' XUMUYECKHE CBOMCTBA KOHIICHTPUPOBAaHHOM CEpHOM M  a30THOW  KHUCIOT.
[Tosryuenue xkucnor
4.9 OO6mue xuMHYECKHe CBOMCTBa cpenHux coieil. [lonydenue comneit
410 [Tonyuenue, coOupaHue, pacro3HaBaHUE BOJOPOJA, KHUCIOPOJAA, aMMMaKa,
' YIJIEKUCIIOTo Ta3a B 1JabopaTopuu
411 [ToryueHne ammmaka, CEpHOM M a30THOM KHCIOT B TNpOMbIIUIeHHOCTH. O0Imue

CITIOCOOBI TMOJIYYCHUA MCTAJIJIOB




4.12

I'ereTmueckas CBA3b MEXKIY KilaCCaMH HCOPraHUYCCKUX CO@I[I/IHGHI/II\/'I

XUMHUYECKUE PEaKIun

5.1

Knaccudukamuss XuMUYeCKUX peaknuid MO Pa3lMYHBIM NpPU3HAKaM: [0 YUCIY U
COCTaBy YYacCTBYIOIIMX B pEaKLUWH BEIIECTB, IO TemIoBoMy 3ddekry, 1o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

TennoBoit 3¢ppext xumMuyeckor peaklnu, TePMOXMMUYECKUE YpaBHEHHs. DK30- U

OHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/I‘l€CKI/IC YpaBHCHHA

5.3

OKUCIUTEIBHOBOCCTAHOBUTEbHBIE peakUuu. OKUCINUTENM U BOCCTAaHOBHUTEINHM.
[Iponeccer OKHUCIICHUS U BOCCTaHOBJICHUSI. ONEeKTPOHHBIN Oananc

OKHCJIUTEIFHOBOCCTAHOBUTEIILHOM pC€aKiuu

5.4

5.5

Teopust 3MEKTPOJUTUYECKON AMccourannu. KaTuoHbI, aHUOHBI. DJIEKTPOJIMTHI U
HEAIEKTPONUThL. CHIIbHBIC U clTa0ble 2JIEKTPOIUTHL. CTEIeHb AUCCOIUAIIH
Peaknuu moHHOTO OOMEHA. YCJIOBHS TMPOTEKAHWS PEAKIM HOHHOTO OOMeEHa,

IIOJIHBIC U COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus u OKpYyKaromasa cpeaa

6.1

6.2

6.3

6.4

BemectBa um Marepuansl B IIOBCEJIHEBHOM JKM3HM 4YelloBeka. besomacHoe
UCIIOJIb30BAaHUE BELIECTB M XMMHMUYECKUX peakiuil B saboparopuu u ObITy. IlepBas

nmomMoupb MMpru XMMHYCCKUX 0KOrax MU OTPaBJIICHUAX

XHUMHYECKOE 3arpsi3HEHUE OKpYXKaroUlel cpebl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE
HOYBBI, BO3JyXa M BOJOEMOB), cnocoObl ero mnpenoTBpamieHus IlpenenbHas
nomyctumasi koHueHtpauus BemiectB (ITJAK). Ponp xumuum B pemieHuun
9KOJIOTHYECKUX TpolieM. YcuieHue NapHUKOBOro »sddekra, paspylieHue

O30HOBOT'O CJIOA

[Ipumenenue cepsl, a30Ta, pocdopa, yriepoia, KpeMHHS U UX COSTUHEHUN B OBITY,
MEAMIIMHE, ITPOMBIIIJIEHHOCTH M CEIbCKOM X034icTBe. IIprMeHeHne meTanoB u
CIUIaBOB (CTalb, YyTyH, AIOPATIOMUHUMN, OpOH3a) B OBITY M IMPOMBIIIIEHHOCTH UX
coeauHeHuil. [ToHsTHE O KOPPO3UM METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
KOppO3Uu

[IpupoaHble HCTOUHUKU YIIIEBOAOPOJAOB (yrojib, NPUPOAHBIA Tra3, HEPTH),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIUIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHSATHA OO0 OPraHWYECKWX BEHIECTBAX KAaK O COCTMHEHHSIX
yriepoaa (MeTaH, 3TaH, TWJIEH, alleTWJIeH, 3TaHOJI, TJIMLEPUH, YKCYCHas KHUCIIOTa).
[ToHsATHE O OMONIOTMYECKH BaXKHBIX BEIIECTBAX: KHMpax, OelKaX, YriIeBoJax — M UX

POJIA B ) KU3HU YCTIOBEKA




Pacuérrr:

7.1 o ¢popMyiaM XUMHYECKUX COSTUHEHUHN
1.2 Macchl (MacCOBOM) JJOJIM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHCHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,

AxrmmmonepHoe o6mectBo «M3aatenbetBo «IIpocsemenney,2022

» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

AxrmmmonepHoe o0mectBo «M3aatenbetBo «lIpocBemenney,2022
METOJIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA

e VYpoku xumuu B 8 kiacce: metoanueckoe nocodue, O.C. I'abpuensn, U.T.
Octpoymos, C. A. CnankoB, .B. AkcenoBa - MockBa, [Ipocsemenue, 2022r.

e VYpoku xumuu B 9 kiacce: meroguueckoe nocodue, O.C. I'abpuensu, 1.
Octpoymos, C. A. CnankoB, .B. AkcenoBa - MockBa, [Ipocsemenue, 2022r.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH

HUHTEPHET
Http://gotourl.ru/4598 -Caiit xumuueckoro ¢akynprera MI'Y
Http://gotourl.ru/4596- TonynspHEIi TOPTAT O XUMUU
Http://gotourl.ru/4597- Caiit , mocBsIIIEHHBIH HAHOHAYKE

Http://gotourl.ru/4594 -Caiit xxypHaina "XuMust 1 )KU3Hb'".



