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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHUM Ha YPOBHE OCHOBHOI'O 0O0IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepaabHON paboueii MporpaMMbl BOCIIUTAHUS
U C y4eTOM KOHICHIMHM TMpernojaBaHusl ydyeOHOro mpeamera «XuUMUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNIbHOE peAMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh U3YUYEHHUS] XUMHH C YUYE€TOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHON
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHUs, a TakKe TpeOOBaHMM K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIILHOW JCATECIBHOCTH OOYYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyy4aroiierocsi, ero MpeACTaBICHUM O MaTEepPUATBLHOM EIUHCTBE MHUpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BHTHS YEIOBEUSCTBA — CBHIPhEBOHM, IHEPIETUUYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOpPMUpOBAHUE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJlbIBa€T OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K PUPOJIE, K YETOBEKY, BHOCUT CBOI BKJIaJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CrpykTypa coaepKaHus MpPOrpaMMbl MO XUMHH C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
IOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl 0 MPUHIIHILY
MOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETHUECKUX IMPECTaBICHUI
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnognyeckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

Teopernyeckne 3HAHUS PpPacCMATPUBAIOTCS HA OCHOBE JMIMPHYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJHSSI (PYHKIIMU OOBSICHEHUS U POTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJYyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIICHMS K HAYYHOMY 3HAHUIO U METOJaM
NMO3HaHUA B Hayke. M3yueHune XUMUU MPOUCXOAMUT C MPUBJICUEHUEM 3HAHUN U3
paHee M3yYEeHHBIX Y4eOHBIX npeameToB: «Okpyxatomuii mupy», «buomorus. 5—7
KJIacCh» U «DPu3uka. 7 Kiacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEeATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BaOKHEUIUX (PAKTOB, MOHITHIA, 3aKOHOB M TEOPETUIECKUX MOJOKEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIIECTB M XMMHYCCKUX PEaKIHii, B
GbopMHpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMECHHUN U X IPUMEHEHUH B y4€OHO-
MO3HABATEJIbHON U yueOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipy M3yyeHMU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (GOpMHpOBaHHE HWHTEIUIEKTyaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATUIO PELICHUH,
CIIOCOOHOM a/lanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha CHCTeMaTH4ecKoe MpUOOIIeHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHON IO3HABATEIbHOM [€ATE€IbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAIbHOE 3HAUYCHHUE MJIs
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY>KaloIIeT0 MHpa, WCIOJB3Yysl 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3YYCHUH
XUMUH, TPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NeSITeJIbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JEATEIBHOCTH B IEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOoGuis U HAMpaBICHHOCTH NajlbHEHIIEro
oOyueHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
obmiero oOpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHus CMeCei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOcHUTeNbHAsE aToMHasi Macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKUE SBJICHUS. XUMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, MpaBuiaMu paboThl B J1aOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUINIEHWE U KOHJEHCALMUsI BOABI) U XUMHYECKHX (TOPEHHE CBEUHU, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMoieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
COJIM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEICHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUs MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT W mpocroe
BenlecTBo. HaxoxxaeHuwe kuciaopojga B OpuUpojie, (PU3MUECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Okcunpl. [lpumenenue xkucnopona. CrocoOsl
NOJIy4eHHUs] KuciopoAa B JabopaTOpuud W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPO/a.



TennoBoit 3¢G(deKT XUMHUECKON peaklud, TEPMOXUMUYECKUE YpaBHEHHS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxknenue Boaopoaa B IpUpoze,
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA, TPUMEHEHUE, CTOCOOBI ToTyueHust. Kuciaorsl
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 107151 BelIeCTBa B pacTBOpE. XMMHUUYECKUE CBOKCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbl B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3ytonue  (OCHOBHBIC, KHUCJIOTHbIE, aM(OTepHBIE) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusd. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XUMUYECKHE CBOICTBa
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckue U XUMHYECKUE CBOMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJYyUYEHHUE,
coOupaHue, pacro3HaBaHWE W M3Yy4YEHHE CBOMCTB KHUCIOpOJa, HaOI0IeHe
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
MpeKpalleHus ropenus (rmoxkapa), 03HaKOMJICHHE C 00pa31laMK OKCUJIOB M OTICAHWE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M W3y4YEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcusoM meau (1) (BozmoxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOIO BENIECTBA, B3aUMOJCHCTBHE BOJBl C METaNIaMU (HATPUEM H
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOEHUE N3MECHEHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0OYEH, U3yUEHUE B3aUMOICH CTBUA



okcuna meau (1) ¢ pactBopoM cepHOW KUCIOTHI, KUCIOT C METalaMu, peaKkiui
HEUTpaNIU3alMy, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 I10 TEME
«BaxHeiine KIacchl HEOPraHMYECKUX COEAUHEHUID.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHbBIC PEaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE U IIEJIOYHO3EMENbHbIE METaJLIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneena. KopoTkonepuoanas u jiuHHonepuoanas popmsl [lepuognyeckoi
cucreMbl xumuueckux anemMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImbl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEeK aToMOB TepBbIX 20 XUMHUYECKHUX  3JIEMEHTOB
[Iepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTHUKA XUMHUYECKOTO
AJIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHU paJuyca aTOMOB XHWMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO IPYyNIIaM U MEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass CBsa3b. KoBajieHTHass (TMOJIIpHAsT UM HEMOJISIPHAs) CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 311EMEHTOB. IOHHAs CBA3b.

Crenenp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TUIPOKCHAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYel, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BAaHME KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TIOHSTHUS: HAy4YHBIN (DaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kilaccu(dukaius, TMepUoIUIHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOe€ COCTOSIHME BEIEeCTBa, Ta3, (PU3MYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

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

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUU C TMOJIO)KEHUEM »JJeMEHTOB B llepumoanueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukaiyss 1 HOMEHKJIaTypa HEOPraHUUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
M COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TemioBomy HddekTy, mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
ypaBHEHHUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [loHssTHE 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi ¢  HCIOJIb30BaHMEM  MeETOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonel, aHMOHBI. MeXaHW3M AMCCOLMALMMA BEIIECTB C Pa3IMYHBIMU BHJAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

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

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura M anmaza), CIOXKHBIX BELIECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIOJIb30BaHUE BUAECO MAaTEpUajIOB), IMPOBEACHHE OIBITOB, HIUIIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEHUEe, pPEeaKIUu pa3lIoKEeHUS,
COCUHEHMsI), paclO3HABAaHME HEOPraHMYECKUX  BEIIECTB C  MOMOUIBIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl 1 MX coeiMHEHUSA

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, uHiesnodamu). Xsopoonopod. ConsHas KUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJOPO/Ia HA OPTAHU3M 4YeJIOBEKa. BaxkHel e X10puabl U UX HAXOXKICHHUE B
IPUPOJE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYEeCKUe CcBOMCTBa cepbl. CepoBOAOPO, CTpoeHHUE, (PU3UUYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOJy4YeHUsi CepHOM KuciaoThl. [IpumeHeHue cepHoi
kuciaoTbl. CoNMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TPUPOJIE. XUMHYECKOE 3arpsi3HEHUE
OKpPYXaloIlel Cpelbl COECOUHEHUSMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue u XxuMudeckue cBoicTea. Kpyroopot a3ora B mpupoje. AMMuUax, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoidyuyeHHe, (GU3NYECKUEe U XUMUYECKUE
CBOiicTBa (00OmMe Kak TMPEACTaBUTENS Kilacca KHUCIOT H  CHEIU(PUUYECKHE).
Hcnonb3oBaHnEe HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATILHBIX YI00pEHUH.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauun gocdopa, puznueckre U xumudeckue cpoiicrBa. Oxeun gocdopa
(V) u dochopnas xuciora, pusmueckue M XHUMHUYECKHE CBOWCTBA, TMOJTYYCHHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHU OKUCIECHUS. Y TJIepO/, AJTIOTPOIHbIE MO (DHUKALIUH,
pacnpocTpaHeHue B IpUPOAE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKUBBIC OpPraHuW3Mbl, [OJy4YEHUE U
IpUMEHEHHE. DKOJIOTHYeCKue NpoOiieMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COolM, UX (PU3NYEeCKHUe U XMMHUYECKHE CBOMCTBA, MOJYyYEHHUE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, HNPHUPOAHBIA ra3, He(dTb),
MPOIYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiMi B JKM3HM 4eJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTUHEHUN.

Kpemuwuii, ero ¢Qusmueckre u XUMHYECKHE CBOWCTBA, TMOJy4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBIIIUICHHOCTU. BaxkHele cTpouTeNbHbIE MaTepualibl: KepamHuKa, CTEKJIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
NIPOBEJICHIE KaueCTBEHHBIX PEaKIMid Ha XJIOPUI-UOHBI U HAOIIOJCHHUE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COEQUHEHUSMU (BO3MOKHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-HOH U HAOIIOJCHUE MIPU3HAKA €€
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHul, nojsydyeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHakKa, MPOBEIACHUE KAYECTBEHHBIX pEaKIMii Ha HOH aMMOHHUS U
dbochar-uoH W U3yyEHHUE TIPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBHUE
KOHIIEHTPUPOBAHHOW Aa30THOW KHUCJIOTHI C MeEIbi0 (BO3MOMKHO HCIIOIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, (QyiepeHa, O3HAKOMJICHHE C MPOLIECCOM aJCOPOIMU PacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM TNPOTHUBOrasza, IOJIy4eHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelieHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeliine HeMeTalibl U HX
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux nosiokeHuss B llepuommueckor cucreme xumuuyeckux snemeHtoB [, .
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONTydeHUs: MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U TIPOMBIILICHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
sanemeHToB . 1. MenneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJICHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3semeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHusi U



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AsroMuHUNA: TTosioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckon cucteme XUMHYECKUX JIEMEHTOB /.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXAeHuWe B mnpupoae. Ddusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, THAPOKCHIBI U comu xkene3a (11) u sxenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ oO0pa3llaMud METAJJIOB U CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBAMHU, H3y4YECHHE PE3YJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB >KECTKOM BOJIBI, ITpOLECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIU, AIFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M ommMcaHue IMPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAMU HaTpusl, KaIus U Kaiblusid (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a7a4 Mo Teme «BaxHelue
METAJUJIbl K KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa M marepuanbl B INOBCEAHEBHOW U3HM YeloBeKa. beszomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolieh cpenbl (MpeaesibHas I0mycTHMas
KOHLeHTpanus BeulecTs, nanee — [1JIK). Ponb xuMun B pemieHnn 3K0J0ruyecKux
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU M3YYEHUM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHWE KaK OOIMX ECTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KJIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOACHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKyIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAas
pemeéTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanue, Oumocdepa, FKOCUCTEMA, MHUHEPAIbHBIE
yA00peHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, OJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4EeOHOUCCIE0BATEIbCKOM, TBOPUYECKOM U IPYTUX BUJIAX AEATEILHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAEATEILHOCTH MPU BBIIOIHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHUH YUYE€OHBIX MMPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO ¥ B3aMMOIIOMOIIIH
B MPOIECCE ATOM yueOHOM AesTENHHOCTUA, TOTOBHOCTH OIIEHUBATh CBOE MOBE/ICHUE
M MOCTYNKH CBOMX TOBApUIIEH C MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM OCTYNKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIOLIME
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIyYEHHE HOBBIX 3HAHHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYNHBIMU TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSI OOy4YeHUs B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HETIPUATHE BPEAHBIX MPUBBIYCK (YIOTPEOICHHUS AIKOT0JIs, HAPKOTUKOB, KypEHUSI),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
YBa)XEHUE K TPYAY U pe3yibTaTaMm TPYI0BOH IEATEIbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEHON npo(eCCUOHATIBHON IEATEIbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOr0 M
Oe3omacHoro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, MOJIy4aeMble MPU WU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B IO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
(bopMUpOBaHKS MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHUs, MIPUHIIHII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYroe.), KOTOpble
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAy4YHOW KapTHUHE MHUPA, U YHUBEpCaJbHbIC yYUeOHbIE NeHCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TpOIECCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPABUIILHOCTH BBICKA3bIBAEMbBIX CYKJICHUH;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OIbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJIEPkKAHUS, CIPABOYHbBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 337a4 OMpeneIEHHOro THIIAa, MPUOOPETEHHUE OIbITa B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANbHYIO (hOpMY MpeAcTaBlIeHUsI HHPOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIMIEH NPUPOIHON
CpEBbL.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MTPEJIOKEHHON 3a1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIBHOCTH B YCTHBIX M TMHCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMHU, «MO3TOBBIE LITYPMbD», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIHSIX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pE3yJbTAaTOB [0 OCBOCHHUIO 005S3aTeIbHOrO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0O HOBOTO 3HAaHWS, €ro HHTEpIpETalny,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICJ OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JI€MEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINH, TEIII0BOU 3(EKT peakiiunm,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENEeNsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COCIMHEHMSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepuomnueckas cucTteMa XuMHUYeckmx diemeHToB J[. H.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



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

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOro 3JIeMEHTa MO (opMyjie COECIUHEHMUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — ISl M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYYHbIE METO/IbI
MO3HaHUs — HAOMIOJeHNE, M3MEpPEeHHe, MOJICIHUPOBAHUE, SKCIICPHUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPABUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0N U JIA00PaTOPHBIM
o0opyJOoBaHMEM, a TaKXe ImpaBuiIaM oOOpalleHus C BeEIIeCTBaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Boopoia M KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATh U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoHIiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIOITNXCSI YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIUsi, XUMUYIECKasi CBSI3b, TETIOBOU A (dEeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIINU,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JIOMYyCTUMAas KOHIIEHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJI1 COCTaBJICHUS (GoOpMyII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIU;

ONPENIENATh BAJIGHTHOCTD U CTEIIEHb OKUCIECHUSI XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (opMylie, XapakTep Cpelibl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoguyeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
pa3ivyuarh TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTEPUCTHKAMU CTPOEHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMME W CHEHHUPUISCKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0OYEN U COJIEW, MOJIHBIE U COKPAIEHHBIE YPABHECHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa 1o ¢GopMmyJsie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBMM C HHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKHX OIBITOB T10 TIOJYYCHHUIO U COOMPaHHUIO Ta3000pa3HBIX BEIICCTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

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

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMH MBICIIUTEIILHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CJICJICTBEHHBIX CBSI3€H — JJII M3YUYEHUS] CBOMCTB BEIIECTB M XUMHYECCKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dekTpoHHbIE (LM (POBbHIE)
KoHnTpoJabHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHasi 0071aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BeitecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
' peakuuu https://m.edso00.ru/7f41837¢c
Wroro mo pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
21 Bosnyx. Kucnopon. [lonsatne 6 bubmmnoreka HOK
' 00 okcHmax https://m.edso00.ru/7f41837c
Bognopon. ITonstue o bubmuoteka [IOK
2.2 8 1
KHMCJIOTaX U COJSAX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK
' OCHOBaHHSX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COETMHEHUI https://m.edso00.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1emeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XHMHYECKUX dj1eMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHne aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKLINH
bubnunoreka LIOK
Hroro no pasaeny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paznein 1. BeniecTBO 1 XUMHUYeCKHE PeaKIUU
11 [loBTOpEeHue u yriy0OneHue 3HaHUM 5 1 Bbu6moteka [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [JOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ’ post https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro mo pazneny 25



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

Pa3zgen 3. MeTaajabl M HX COeTMHEHUA

bub6nmoreka [IOK
A I 4
3 Obmue cBolcTsa MeTaNIOR https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 QKHEHUIINEe METAIIBL U UX COEAUHEHNS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BerecTsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi o0Opa3oBaTesibHbIE
padoThI padoThI
pecypchl

1 IIpeamer xumun. Ponb xumun B 1 bu6nunorexa LIOK
JKU3HM 4esioBeKa. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

5 [lonsTre o MeToax MO3HAHUS B 1 bubnunoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia

3 paboThI B 1a00paTOpUU U TIPUEMBI 1 bubmmoreka [JOK
oOparieHust ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000py0BaHHEM)

4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas paGora Ne 2

5 «Pazgenenue cmecelt (Ha mpumepe 1 bubmmorexa [IOK

a . bHuMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU OBapEHHOM COJIN)»
bubnmnoreka LIOK
6 A 1
TOMBE 1 MOTICIYIIH https://m.edsoo.ru/ff0d2a6c

7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmorekxa [IOK
(CUMBOJIBI) XUMUYECKUX PJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie u c10KHBIE BElECTBA 1 bubmorexa [TOK

P B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunoreka LIOK
10 X .B
uMmecKas opmya. Banentocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHAYECKOrO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMUUYECKUE SIBIICHUS. bubnuoreka [{OK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpOTEKaHUS bubnnorexa [JOK
XUMHUYECKUX peaKiui https://m.edsoo.ru/ff0d3al16
16 3aK0oH COXpaHEHHUs MaCcChl BEIIECTB. bubmuoreka [IOK
XHWMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koaudecTBa, MacChl
17 BEILIECTBA [0 YPAaBHEHUSIM bubmorexa HOK
= M . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUN
Knaccudukanus XumMuaeckux
18 €aKIHii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peard A P ’ https://m.edsoo.ru/ff0d3f34
3aMeINIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IeHne u Bubnmorexa [IOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alus 3HAaHUU
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BemiecTBa 1 XuMHU4eCKHe peakuumn»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kucimopom — aimeMeHT u bubmorexa HOK
Ayxa. POA https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKknue U XUMHUUECKHUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
p P ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOslI MoTy4eHus KUCI0po/ia B
23 71a00paTOPHUH U IIPOMBIIIIECHHOCTH bubmotexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIESCKOM
24 peaKkuu, MOHSITHE O bubnnoreka [JOK
TEPMOXHUMHYECKOM YPAaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroiab U METaH).
25 3ar ;13He1§1/1e¢1;03 yxa CITOCOOBI lro bubmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenne u coOupanue bubmorexa [OK
y p . https://m.edsoo.ru/ff0d4ae2
KHCIIOpPO/1a, U3yUYeHHUE er0 CBONCTBY
97 Bonopon — anemeHT u nipocroe bubmuoreka [IOK
BelecTBO. HaxoxxaeHnue B nmpupojie https://m.edsoo.ru/ff0d4dd0
08 dOu3nuecKkue U XUMUYCCKHE CBOMCTBA bu6nunorexa LIOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnmorexa LIOK
29 I1
OTPITHE O RHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTy4eHust BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITonyuenne u cobnpanue Bogopoia bubmorexa HOK
y N p AOPOAa, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE e€ro CBOKWCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus 06béMa, KoaudecTra
33 BEIIIECTBA rasa 10 €ro U3BECTHOM bubmorexa [JOK
» N Y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEILECTBA WIIU 00BEMY
Brrunciienus 00EMOB ra30B 110
34 ABHCHUIO PEaKIIMU HAa OCHOBE bubmorexa HOK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstue 06 bubmuoreka [{OK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTeb.
37 HaceliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
ITpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHrE pacTBOPOB C bu6muoreka [JOK
ONpeAcIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBAY
39 KonrtponbHas padora Ne2 o reme bu6muoreka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCUpUKAIs, bubnunorexa LIOK

HOMEHKJIaTypa

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

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEepHBIX OKCHUJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnmnoreka HOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kimaccudukarms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyuenue n XMMHU4ECKHE CBOMCTBA bubnuoreka [IOK
45
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 CHOCO((SBI;) I'IIE)J'I q)eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC bubmorexa HOK
. y ’ https://m.eds00.ru/00ad9474
CBOMCTBa
IIpakTryeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 337a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnveckas CBSI3b MEKIY
48 KJIaCCaMH HEOPTaHUYECKUX brbmmorexa [TOK
. p https://m.edso0.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KonrtponbHast padora Ne3 o reme
| bubnmnoreka LIOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX

coenuHeHun"

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

51 XUMHYECKHX 3J1eMeHTOB. [loHsATHE O bubmorexa HOK
) https://m.edso00.ru/00ad9ffa
TPYIIIax CXOAHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 Ileproauueckast cucrema Bbu6mumotexa [JOK
XUMHYECKUX 3eMeHTOB [I. U. https://m.edsoo.ru/00ada52c
Meunneneena
53 [Tepuoapl, TpymIIbl, MOATPYIIIILI bubmorexa HOK
P > TPYTIHEL TOATPY https://m.edso0.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 00010UeK
. bubmuoreka [{OK
55 aToMoB 3J5ieMeHTOB [leproauyeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Menaeneena
XapakTeprucTuKa XHMHUECKOTO
56 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bubmuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenaeneeB — y4€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxJIaHuH
PesepBurblii ypok. O0001I€HIE 1
58 CI/ICTEMaTI/ISZ.]pI/ISI 3HAHUH / bubmorexa [IOK
. . https://m.edso0.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
Kontponbnas padota Ne4 o teme
59 «CTtpoenne atoMa. XuUMHUUIECKast bubnuotexa [JOK

cBs3b» / Beepoccwuiickas
npoBepouHas paboTa

https://m.edsoo.ru/00adb486
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DNEeKTPOOTPULIATEILHOCTh ATOMOB bubmmoreka [JOK
60 1
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
61 Honast ximireckas cosisb 1 https://m.edsoo.ru/00adac34
62 KoBanenTHas nonsipHasi XuMH4eCKas 1 bubnmnoreka HOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentHas nenomnsipHas 1 bubnnoreka [JOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
bubmuoreka [{OK
o4 (CTeneH OkuCIeHiLA 1 https://m.edsoo.ru/00adae28
65 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubmmorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubnunoreka LIOK
66 OKucnauTeny U BOCCTAaHOBUTEIIH 1 https://m.edsoo.ru/00adb076
PesepubIiil ypok. O60011eHIE 1
67 CUCTEMaTU3alsA 3HAHUH 110 TEME 1 bubmmnoreka HOK
«Ctpoenue aroma. XuMudeckas https://m.edsoo.ru/00ad9ch2
CBA3b»
PesepBHblil ypok. O60011eHue u bubmmnoreka HOK
68 . 1
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
[lepuoanueckuii 3aKoH.

1 Ilepuonuueckas cucrema 1 bubnnorexa [JOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMUYECKHX AJIIEMEHTOB 1 bubmmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOAOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubmuoreka [IOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

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

5 «IToBTOpEHUE U yriIyONneHue 1 1
3HaHUI OCHOBHBIX Pa3/elioB Kypca
8 Kimacca»

5 Knaccugukanus XuMmuaeckux 1 bu6muoreka [JOK
peaKLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHEIX U 1 bubmmorexa TTOK
P ’ https://m.edso0.ru/00adbe9a
TeTEPOreHHBIX PEAKLIUSIX

3 IlonsAaTHe 0 XUMHUYECKOM 1 bu6nunorexa LIOK

paBHOBecHH. PaKTOPHI, BIUSIOLINE

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

paBHOBECHs
9 OKucCIUTEeNbHO- bubmuorexa [IOK
BOCCTaHOBUTEJIbHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKOIN
10 rnccornanuu. CHIbHBIE U cl1a0ble Bubmaorexa ITOK
o HHALIH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMoHHbIe YpaBHEHUS peaKil Bubmiorexa OK
yp peakit https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUI bubnnorexa [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
UCCOLIHAIINHT
XHUMHU4YeCKHUe CBOMCTBA cojell B
13 CBETE IIPEICTABIECHUN 00 bubnmorexa HOK
ped o https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOLIUAIIUU
14 ITonsaTue o THApOIN3E CONEH bubnmorexa HOK
b https://m.edsoo.ru/00add9d4
15 O06o011eHne U cucTeMaTU3aIus bu6moteka [JOK
3HaHUHU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perrenue skcriepuMeHTaIbHBIX bubmorexa LIOK
p https://m.edsoo.ru/00addbfa
3aga9dy
KonTponbnas padota Ne2 o teme
17 «INEKTPOIUTHYECKAS bubmmnoreka [JOK

nucconuanusg. XuMu4ecKue
pEaKIUK B paCTBOpax»

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

18 XuMHYeCKHe CBOMCTBA Ha IPUMEPE bubmorexa [IOK
pUMEp https://m.edsoo.ru/00addfe2
xJjiopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XHMquCKHS CBOMCTBA, ITOJIyUYEHUE bubmorexa LIOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTuueckas padora Ne 2 o Teme
20 «ITonyyenue CoJITHON KHUCIIOTHI bubmorexa LIOK
JHCHIE €07 ’ https://m.edsoo.ru/00ade348
M3Y4YCHHE € CBOMCTBY»
Boruncnenus no ypaBHeHUsIM
21 XUMHUYECKUX PEaKIUI, €CIIU OJIUH Bubmiorexa OK
p ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE

99 OO01as xapakTeprCcTHUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUNA CEPHI.

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

24 q)nrs)nqecmlje u xnzmqecxne bubmmorexa LIOK

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

MOJIyYEHUSI CEPHOU KUCIIOTBI.
XUMHUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a
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OKpYKarolleu cpeibl
COCTUHEHUSIMH CEPBI

Briuucienne MaccoBoOi 101U

bub6nmoreka [IOK

27
BBIXOJA MPOJYKTa PEaKLIMU https://m.edsoo.ru/00adec8a
OO6m1ast xapaKTepruCTHKA JIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIPOCTPAaHEHUE B IPUPOLE Bubmaorexa ITOK
pactipoctp PHpOAE, https://m.edsoo.ru/00adeeab
(du3HUYeCcCKre U XUMUYICCKUE
CBOICTBa
AMMHaK, ero GU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, II0JIYUYEHUE Bubmiorexa OK

’ y https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «ITonyuenne aMmmuaka, U3ydeHue bubmorexa HIOK
y . - 13y https://m.edsoo.ru/00adf180
€ro CBOIMCTBY»

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

32 00peHnii. XUMHUYECKOE bubnmorexa [IOK
yAoobp ’ . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COEIMHEHUAMM a30Ta
dochop. Oxcng pochopa (V) u

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

p . https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJTyICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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yaoOpeHuit. 3arpsi3HeHHe
MPUPOJIHOM cpenbl hochaTaMu

Yraepon, pacripocTpaHEHHE B

35 npupoje, Gu3nIecKue u bubamorexa LIOK
pHpOAE, . https://m.edsoo.ru/00adfd9c
XAMHAYECKHE CBOICTBA
Oxcupl yriaepoaa, ux Gu3nveckue
U XUMHUUYECKUE CBOMCTBA.
36 DKOJIOTHYECKUE IPOOIEMBI bubmorexa [JOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYroapHas KUCIIOTa U €€ COJIH bubmorexa HOK
https://m.edso00.ru/00ae006c
[IpakTuueckas pabora Ne 4 o Teme
38 "[Tonyuenue yriekuciioro rasa. bu6nunorexa LIOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpPraHNYEeCKHUX BEIIECTBAX KaK O bubmorexa [JOK
P m https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoaa
40 Kpemuunii u ero coequHeHust bubmorexa [JOK
P https://m.edsoo0.ru/00ae080a
ITpakTuyeckas pabora Ne 5.
41 Pemenue skcriepuMEHTAIBHBIX bubmuoreka [IOK
3a7a4 o TeMe «Baxkaelmue https://m.edsoo.ru/00ae0bf2
HEMETAJLIBI U UX COCIUHEHUS
KonTponbHas pabota Ne3 mo Teme
. bubmuoreka [{OK
42 «Baxuenime HeEMeTaUIBI U UX

COCONHCHUA»

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

bubnunorexa LIOK

43
MEeTaJUINYeCcKas KpucTaaaindeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckKue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAILJIIOB.
44 DIEKTPOXUMUYECKUH DS, buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPABHEHUAM XUMUYECKUAX buGnuorexa [IOK
yp . https://m.edsoo.ru/00ae1156
peaKkIuii, €Cliv OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 IToHsATHE O KOPPO3UHU METAIIIIOB bubnmorexa HOK
pP https://m.edsoo.ru/00ae1278
bubmmoteka IIOK
47 €JIOYHBIE METAJIbI
= https://m.edsoo.ru/00ael14b2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubmuoreka [IOK
Kanus https://m.edsoo.ru/00ael14b2
49 [le1ouHO3EMENBHBIE METAILIIBI — bubnuotexa [JOK
KanbIIUM 1 Maraui https://m.edsoo.ru/00ael15e8
50 Baxkueiime coeUHEHNUS KaJIbIAA Bubmorexa OK
a H https://m.edsoo.ru/00ael15e8
51 O0001IeHrEe 1 CUCTEMAaTU3aIIHS
3HaHUHU
59 JKEcTkocTh BOABI M cIOCOOBI €€ bu6nunorexa LIOK

yCTpaHEHUS

https://m.edsoo.ru/00ae1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[IpakTuyeckas pabora Ne 6 o Teme

53 "YKEcTKOoCTh BOJIBI M METOMEI €6 buGnuorexa [IOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHUS
. bubnuorexa [{OK
>4 Amomuiuit https://m.edsoo.ru/00aelc64
55 AMpoTepHBIE CBOIICTBA OKCHJIA U Bbu6muotexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 eeso bubnuoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Okcubl, THIPOKCUIBI U COJTH bubnnoreka [JOK
xenesa (1) u sxemnesa (111) https://m.eds00.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUS
3HAHUI
[IpakTnueckas padora Ne 7.
59 Pelenne skciepuMeEHTAIBHBIX bubmmnoreka HOK
3a7a4 1o Teme «BakHelmue https://m.edsoo.ru/00ae3de8
METAJJIbI U UX COCAMHEHUSI»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIIUH, €CIIH OJUH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COZEPKUT IpUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOM J0JIM BBIXOJa IPOYKTa
peakiuu
61 O06o001meHre U CHCTEMAaTH3aIIH
3HaHUI
Kontponbnas padota Ne4 o teme
62 «Bakueime MeTaIbl U UX

COCAUHCHUA»
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63 BemectBa u marepuassi B 1 bubmmoreka [JOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE 1 bubnmnoreka HOK
OKpYKaroIleH cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHeIil ypok. O600ICHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0dOa
67 PesepBHeIil ypok. O600ICHHE 1 1 bubnnorexa [JOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00adb33c
68 PesepBHrlit ypok. O6o0mienue u 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
OBULIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBepPsIeMOro
pe3yJjbTarTa

1

11

1.2

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

Ilo Teme: ((HCpBOHa‘{aJ'IBHBIC XHUMHUYCCKUC ITOHATHS)

pPacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TIOHATHH: aToM,
MOJIEKYJIa, XUMHUYECKHI JJIEMEHT, IMPOCTOE BEIIECTBO, CII0KHOE
BELIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJSIpHasT Macca, KOJUYECTBO
BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasl JI0Ji1 XMMHYECKOTO
JJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM, XUMHUYECKas peaKius,
KIacCUPUKALMS ~ peaklMil: peakiuu  COCAMHEHUs, PeaKIuu
pa3noXKeHUs, peaKkIuu 3aMelIeHHs, peakluu OOMEHa, HK30- H
SHJOTEPMUUYECKHE PEAKINH, TeTUIOBON 3((EKT peakiuu, pacTBOp,

MacCCoOBas J0JIA BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/ISI) B pacTBOpPC

HWIUTIOCTPUPOBATE B3aAUMOCBSA3b OCHOBHBIX XHUMHUYCCKHX MOHATUH U

MPUMCHATH OTHU MOHATHUA IIPU OITMUCAHHUU BCUICCTB U UX HpCBpaHIGHI/Iﬁ

1.3

14

1.5

1.6

HCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUISl COCTaBJIEHUS (POpMyI
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHsS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHa
ABoraapo

OTpEAENATh BaJCHTHOCTh AaTOMOB DJJEMEHTOB B OWHapHBIX

COCOINMHCHUAX

KJ'IaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKHUEC pPCaAKIUU (HO quci1y U COCTaBy

Y4aCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3P (HEKTY)

1.7

1.8

BBIUUCIIAT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYK) MAacChl

BCIICCTB

BBIUUCIIATE MACCOBYIO JOJHO XHUMHWYCCKOI'O JJICMCHTA I10 (I)OpMyJ'IC

COCIMHCHUS,




1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCIICCTBA B PACTBOPC

1.10

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METO/IbI TO3HAHUS — HAOIIOACHHE,
W3MEpeHUe, MOJEIUPOBAaHUE, OKCIEPUMEHT  (peajbHbId U

MBICJICHHBIN )

ITo Teme: «Baxunenmme npeacTaBUTENIM HEOPTaHUYECKUX BEILIECTBY

2.1

2.2

PACKpPBIBATL CMBIC]I OCHOBHBIX XHUMHWYCCKUX TTOHSATHH: OKCH A,
KHCJ10Ta, OCHOBAHHUC, COJIb

OIIPECACIATh IMPUHAAJICKHOCTE BCIICCTB K OHpeI[eJ'IéHHOMy KJIacCy

coeanHeHui o Gpopmynam

2.3

2.4

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4CCKUC BCUICCTBA

XapakTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOHCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPIKIasi OMUCAHUE TIPUMEPAMHU
MOJICKYJISIPHBIX ~ YPaBHEHHMH  COOTBETCTBYIOLIMX  XUMHYECKHX

peakuuii

2.5

IIPOTHO3UPOBATH CBOMCTBaA B€OICCTB B 3aBHCHUMOCTH OT HX
Ka4YC€CTBCHHOI'O COCTaBa, BO3MOKXKHOCTH IIPOTCKAHHA XHUMHUYCCKUX

HpeBpaHICHI/H\/JI B pa3JIMYHBIX YCIIOBUAX

2.6

CIEAOBaTh IMpaBWUJIaM IMOJb30BAHUS XHUMHUYECKOM TOCYIOW U
nabopaTopHBIM 00OPYIOBaHHEM, a TaKXKe MpaBUJIaM OOpaIlEeHUS C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHMSIMHU IO BBITTOJHEHUIO
abOPaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh M MPOBOJIUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 Pacro3HABAaHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIBIO

WHIMKATOPOB (JaKMyc, (heHospTanert, METUIOPaHK U IpyTHUE)

2.7

3.1

IIpOBOAUTDH paCQéTBI 10 YPaBHCHUTIO XUMHUYECKOH pcaknuun

I[To Teme: «llepuomnueckuii 3akoH u llepmoamnueckas cucrema
xumuueckux 3nemeHtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.
Xumuueckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN»
pAacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATUW: SIPO aToOMa,
ANIEKTPOHHBIA CJIOM aToMa, aToMHas opOuTanb, paauyc aroma,

XUMHYCCKaAd CBA3b, IMOJIApHAss W HCHIOJIpHAsA KOBAJICHTHAsA CBA3b,




3.2

3.3

3JEKTPOOTPULIATEIbHOCTh, HMOHHAs CBSI3b, MOH, KAaTHOH, AHUOH,
CTETEeHb OKUCIICHHUS

KJIacCU(UIIUPOBATH XUMUYECKUE IIIEMEHTHI

OIMCHIBATh U XapakTepu3oBaTh Tabanunyio Gopmy [lepuoanueckoit
CUCTEMbl XMMHYECKUX JJIEMEHTOB: pPa3jIMYaTh MOHSITHUS «TJaBHAs

noarpynna (Arpymma)» u «mnobounas mnoxarpymma (brpymma)y,

«MaJIple» U «OOJIBIINEY NepruoabI

3.4

3.5

packpsiBaTh cMbica [lepuoanueckoro 3axkona .M. Menneneesa:
JEMOHCTPUPOBATh IMOHHUMAaHHE MEPUOAUYECKON  3aBUCHUMOCTH
CBOICTB XUMHUYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU A B

[Tepuoanueckoii cucteme

COOTHOCUTb  0003HAu€HUs, KOTOpble HMEITCI B  Talnuie
«lleppoguyeckas  cucrema  XUMUYeCKHX  anemeHToB .M.
MenzeneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsj sjapa, o0Ilee 4YHCIo

AJIEKTPOHOB U paclpeAeseHUe UX MO0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KVIACC

ONnpeaAc/iATb  CTCIICHbL  OKHCJICHHUA  JJICMCHTOB B 6I/IHapHI>IX
COCANHCHUAX

OIPCACIIATE BUJ XUMHYECKOH CBS3HU (KOBaJ'IeHTHaSI u I/IOHHa}I) B

HCOPraHNYCCKUX COCAUHCHUAX

Kon
IpoBePsAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOI
06p33OBaTeJ'IbH0ﬁ nporpaMmmbl OCHOBHOI'O 001ero Oﬁpa3OBaHI/Iﬂ

IIo Teme: «BeliecTBo 1 XUMHUYECKast peaKkuus»

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUH: pacTBOP,
ANEKTPOJIUTHI, HEINEKTPOJIUTHI, SIEKTPOIUTUYECKAs TUCCOLMALNSA,
peakiu HOHHOTO OOMEeHa, KaTajau3aTop, XMMHUYEeCKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIbHBIE peaxuuuy, OKHCJIUTENb,
BOCCTAHOBUTENIb, OKHMCIEHHE U BOCCTAHOBIIEHHE, aJJIOTPOIUS,

aM(I)OTepHOCTL, XHUMHUYCCKaAa CBA3b (KOBaJ'IeHTHaSI, MOHHas,




1.2

MeTaJIJII/I‘-IeCKaH), KpucCTalliIn4ycCKad peméTKa, CIIJIaBbI, CKOPOCTb
XHUMHYCCKOHN p€aknuun

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYCCKHX MMOHATUH H

MNPUMCHATH OTU MOHATUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHHﬁ

13

COCTaBJISITh YPaBHEHHUS AJIEKTPOJUTUUYECKON NUCCOIMALUUA KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAlIEHHbIE YpaBHEHUS peakiuil

HMOHHOTO OOMEHa

14

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MIOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCa 3TUX peakUuit
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUYECKOM peakiiuu

[To temam: «Hemeramnsl U uX coenuHeHUs» U «MeTamipl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHMCHIBaTh) 0OmMEe W crenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TIOITBEPKIAT

OIMMCAHUC TIPpUMCPAMH MOJICKYJSIDHBIX W HOHHBIX ypaBHeHI/Iﬁ

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.2

2.3

2.4

COCTaBJIATH YPABHCHU A peaKuHﬁ, MOATBCPKAAOIUX CYHICCTBOBAHNC

TeHETHYECKOM CBA3HU MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

MPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMUUCCKHUX npeBpam;eHI/Iﬁ B pa3JIMYHbIX

YCIIOBHSIX

ClIeIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIoil U
abopaTOpHBIM O00OpPYJOBAaHUEM, a TaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHSIMH TIO BBITIOJTHEHHIO
na6opaT0prlx XUMHUYCCKUX ONBITOB MO IMOJYYCHHUIO U CO6I/IpaHI/IIO

ra3006paSHLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

OpOBOAWTE pPE€aKOWH, IMMOATBCPKAAIOMINEC Ka4EeCTBEHHLIA COCTaB
pPa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XIOPHUA-,
Opomun, womua, kapOoHat, Qocdar, cummkar, cynbdar,
THUAPOKCUIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,

MIPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB

ITo Teme: «XuMHus 1 OKpy>Karolas cpeia»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMH4Yeckux moHatuil: [TIJIK

BCIIICCTBA; KOPPO3HA MCTAJIJIOB




3.2

MPUMEHATh OCHOBHBIE ONEPAIlMU MBICIUTEIBHOU JEATEIBHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHUCTEeMAaTH3aIHIo,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUISI H3Yy4YCHHS
CBOMCTB BEIECTB U XUMHUYECKHUX PEAKIUN; €CTeCTBEHHOHAYYHBIC
METOJIbl TIO3HAHUS — HAONIOACHHE, W3MEPEHUEe, MOCIUPOBAHHE,

AKCTIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHATHS

[Ipenmer xumuu. Poiab XxumMuu B )KM3HU 4eJlOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSIHHE

BCIIICCTB

ITonsTHE O METOAAX MTO3HAHUS B XUMHHU. UNCTHIE BEIIECTBA U CMECH. Crioco05b1

paszaeneHus cMecen

1.3

14

ATOMBI U MOJICKYIJIBI. Xumuueckue djaeMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IGKYJ'IH}T)HO@ YUCHUC

XuMuueckas Q)opMyna. BaneHTHOCTE aTOMOB XUMHUUYECKUX JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTraBa BCIICCTB. OtHocHUTEILHAS aTOMHasa macca.
OTHOCHUTENLHASA MOJICKYJISIpHAd Macca. MaccoBass g0l XHUMHUYECKOTO

9JICMCHTa B COCJMHCHHUHN

1.5

1.6

KonnuectBo BemectBa. Monb. MossipHast macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl U YHMCIa CTPYKTYPHBIX €AMHHUII BeulecTBa. Pacdé€rbl mo ¢opmynam

XUMHUYECKHUX COCIUHECHUM

dusnyeckrue U XMMUUYECKHE SBICHUS. XUMHUUYECKash PEaKMs U €€ MPU3HAKHU.
3aKOH  COXpaHEHHS  MacChl  BEUIECTB.  XUMHYECKHE  YPaBHEHMS.
Knaccugpukanuss  XUMHYeCKMX  peakiuil  (COeIMHEeHMs,  pa3jioXkKeHus,

3aMelIeHus, 0OMeHa)

1.7

XUMHYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYIOH, C
mpaBUJIaMy pabOTHI B Tab0OpaTopuu U MpruéMaMu o0palieHus ¢ 1a00paTopHBIM
o0opyoBaHHEM, HM3Y4YCHHE W OMHCaHWe (U3UIECKUX CBOWCTB 0Opa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmiojeHue (u3uuecknx (TUTaBIEHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KHTIEHWE W KOHJICHCAIIHsI BOJIBI) U
XUMHYECKUX (TOpeHHE CBEeYd, TMPOKAIMBAHME MEIHOM MPOBOJIOKH,
B3aUMOJICKCTBHE MeJa C KHUCIOTOW) SIBJICHHWI, HAOMIOJCHWE W OIHMCAHHE
MPU3HAKOB TMPOTEKAHMS XUMHUYECKUX peakIuil (pas3lokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJOpPHIOM Oapus, pa3jioKeHHE

ruapokcuaa meau(ll) mpu HarpeBanuu, B3aNMOJICICTBHE JKele3a ¢ pacCTBOPOM




conu Meau(ll), usyuenmne cnoco6oB pazaenenus cMecei (C TOMOIbI0 MAarHHUTA,
¢bwIbTpOBaHKE, BHITAPHUBAHKE, JUCTUILIAIMS, XpoMarorpadus), MpoBeIcHIE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCaHHE pPe3yJIbTaTOB
MPOBEJICHUS OIBITA, HJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUST MAacChl, CO3/IaHUEC

MOJIeJI€N MOJIEKYJI (ILIapOCTEPIKHEBBIX)

Baxwnerime npeicTaBuTenM HEOPraHMYECKUX BELIECTB

2.1

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucinopog — aieMeHT U mpocToe
BenlecTBo. Haxoxkaenue kucinoponaa B npupoje, Guandeckue U XuMHUYECKUe
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucmopoaa. CrocoOb!
MOJly4eHHUsl KHUCIopoaa B Jabopatopuu U MpoMbIIIeHHOCTH. Kpyrosopor

Kucnopoza B npupoze. O30H — aorponHas MoaAupUKaLUs KUCI0poaa

2.2

TermnoBoii 3(p(deKkT XUMUYECKON peaknuu, TePMOXHMHUYECKHE YPaBHEHUS,
9K30- M PHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U MeTaH. 3arps3HEHHE

BO3JlyXa, YCUJICHHE TTAPHUKOBOTO 3 PeKTa, pa3pylICHUE 030HOBOTO CII0S

2.3

2.4

2.5

Bonopon — anemenT u npoctoe BemiecTBo. HaxoxaeHue Boopoaa B NpUpo/Ie,
¢usnyeckne M XMUMHUYECKHUE CBOWMCTBA, IMPUMEHEHHE, CIIOCOOBI IOIy4EHUSI.

Kucnorsl u conu
Monsipablit 00BEM ra3oB. PacuéTel Mo XUMHUYECKUM YpPaBHEHHUSIM

dusnyeckue CcBoWcTBa BOAbBL. Boma kak pactBoputens. PacTBOphI.
HacellenHble 1 HEHACBIIIEHHBIE PACTBOPBI. PaCTBOPHUMOCTD BEHIECTB B BOJIE.
MaccoBass o BellecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBL.
OcHoBanus. Posb pacTBOpoB B Mpupojie U B KU3HU uenoBeka. Kpyrosopot
BOABl B MpUPOJE. 3arpsi3HEHHE MpUPOAHbIX BOJA. OXpaHa M OYHUCTKA

IIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanust neoprannueckux coenunenuit. Oxcunbl. Knaccudukanus
OKCHJIOB: colieoOpa3yromue (OCHOBHBbIC, KHUCIOTHBIE, aM(OTepHbIE) U
HecosieoOpasyromue. Homenknarypa okcunoB. @u3nyeckue U XMUMHUYECKHE

CBOIMCTBA OKCHJIOB. HOJ'IyLIeHI/IC OKCHUJ0B

OcHoBanus. Kiaccudukanus OCHOBaHMM: IIENOYM U HEPACTBOPHUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKUE M XUMUYECKHE CBOMCTBA
ocHoBaHui. [loryyenue ocHOBaHUM

Kucnotsl. Knaccudpukanusa kucnor. Homenkiarypa kucinor. ®usznueckue u

XUMHYECKHE cBoMcTBa KHUCHOT. Pan aktuBHOocTH MetayuioB H.H. Bekerosa.

[Tomyuyenue kucnot




2.9

2.10

2.11

Comu. Homenknarypa coneil. @u3nyeckue U XMMHUYECKHE CBOMCTBA COJIEH.

[Tony4denue coneit
['eneTnyeckas CBSI3b MEXAY KJaCCaMHU HEOPTraHMYECKHUX COCIUHEHHIM

XUMUYECKUN OKCIIEPUMEHT: KAueCTBEHHOE OIpe/eJieHHe COJepKaHus
KHCJIOpO/ia B BO3AyXe, MOJMy4YeHHe, COOMpaHue, pacrio3HaBaHUE U M3yYeHHE
CBOICTB KUCJIOpOAA, HA0II0IEHNE B3aUMOCHCTBHSI BEIIECTB C KUCIOPOIOM U
YCIJIOBUSI BOSHUKHOBEHMS U IIPEKPAILEHUsI TOPEHUs (I10’Kapa), 03HAKOMJIEHUE C
oOpa3lilaMu OKCHJIOB M OIHMCAHME HUX CBOMCTB, IOJy4YeHHE, COOUpaHHE,
pacrno3HaBaHHE M M3Y4YEHHE CBOWCTB BOJOpOJA (FOpEHUE), B3aUMOJEHCTBHE
BOJIOpOAA C OKCHUIIOM meau(ll) (BO3MOXHO HUCIIOJb30BAHUE
BUICOMATEPHAJIOB), HAOIIOJCHNE 00pa3llOB BEUIECTB KOJIMYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3IU4YHON
PacTBOPUMOCTBIO, MPUTOTOBIEHHUE PACTBOPOB C ONPEACIEHHON MacCOBOU
JoJiell pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJbl C METAJUIAMH
(HaTpueM W KajblMeM) (BO3MOXKHO MCIOJIB30BAHUE BHICOMATEPHAIIOB),
ompezieNieHue PacTBOPOB KHUCIOT M IIENOYe C TOMOIIbI0 HHIMKATOPOB,
UCCIIeIOBaHNE 00pa3OB HEOPTaHWYECKHX BEIIECTB pA3UYHBIX KJIACCOB,
HAOO/ICHUE W3MEHEHUs OKpPacKU HHIWKATOPOB B pacTBOpax KHUCIOT U
nienouel, u3yuenue B3aumozeiicteus okcuna meau(ll) ¢ pacrsopom cepHoit
KHUCIIOTBI, KHCJIOT C METaJllaMH, peaklUWil HeUTpaau3alu, MOJy4YeHHue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO MeTajjla JpYyruM H3
pacTBOpa COJIM, PEHICHUE SKCIEPUMEHTANBHBIX 33]1a4 1Mo TeMe «BaxHeimme

KJIaCCbl HCOPTraHNYCCKUX COGHHHCHHﬁ))

3.1

Ilepnonnueckuit 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

[lepBple MOMBITKH KiIacCHU(PHUKAIMM XHUMHYECKUX dJIeMEHTOB. lloHsTue o
TPYIIaxX CXOAHBIX JIEMEHTOB (IIEIOYHBIC M IIETOYHO3EMEIbHBIC METAJLIHI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyroT am(pOTepHBIC

OKCHU bl U THAPOKCHUABI

3.2

Ilepnonnueckuit 3akoH. Ilepmonnueckas cucTeMa XUMHUYECKHUX JIJIEMEHTOB
JA.UN. MenneneeBa. KopoTkonepuoanas © JUIMHHONEPHUOAHAs (OPMBI
[Tepuoanueckoit cucrembl xuMuueckux odieMeHtoB J[.M. Menneneesa.
Ilepuoasl u rpynmnbl. PU3NYECKUI CMBICT MOPSIKOBOTO HOMEpPA, HOMEPOB

IIEPUO/Ia U TPYIIIBI JIEMEHTA




3.3

3.4

3.5

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0Y4EK aTOMOB MepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB
ITepnonnueckoi cucremsl .M. MenneneeBa. XapakTepucTUKa XUMHYECKOIO

3JIEMEHTa Mo ero nosoxkenuto B [lepuoanyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHHUs paJguyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPYINaM U MEPUOIAM.
3nauenue [lepuoandeckoro 3akoHa u llepuoanyeckoil CUCTEMbl XUMHYECKHUX
AJIEMEHTOB ISl Pa3BUTUs HaykHu W npaktuku. [[.M. MennaeneeB — y4y€HbI U

rpaxxiaHuH

Xumuyeckasi cBs3b. KoBasneHTHas (MOJisipHAss M HEMOJSIPHAs) CBS3b.

3JICKTpOOTpI/IIIaTeJIBHOCTI) XHMHYSCKHX 3JIeMEHTOB. FIoHHAs CBSI3b

3.6

3.7

Crenenb okuciacHu. OKHCINTEIFHOBOCCTAHOBUTEIILHEIC pCaKkuru. Hpoueccm

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUYECKUH HKCHEPUMEHT: H3ydeHHe OOpa3loB BEIIECTB METAUIOB U
HEMETAJJIOB, B3aUMOJECHCTBUE THIPOKCHJA LIMHKA C PACTBOPAMM KHUCJIOT U
LIEJI0YEH, IIPOBEIECHUE OIBITOB, MWILIIOCTPUPYIOLIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_lI/Iﬁ (ropeHHe, pC€aKluu pa3IOKCHUA, COGI[I/IHGHI/ISI)

9 KJIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemecTBo 1 xumnueckas peakuus. [loBropenue

11

Ilepnonnueckuii 3akoH. llepuoguyeckas cucremMa XUMHUYECKHUX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHYECKHX DJIEMEHTOB IEPBBIX TPEX IEPUONOB, KaIMs, KadblUsid M HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIeMEHTOB B [lepuoanueckoit

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BHJbl XMMHUYECKOW CBSA3M. THIBI KPUCTAITIMYECKHX
pemETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMYECKOU
pemIETK M BHJA XHMMHYecKoi cBs3u. Kiaccudukanus u HOMEHKIaTypa
HEOpPraHMYECKUX BeUIecTB (MEXIyHapoJHas U TpUBHaJbHas). XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIaccaM HEOPIaHMYECKUX

COC}II/IHGHI/Iﬁ, FCHECTUYCCKAA CBA3b HCOPraHMYCCKUX BCIICCTB




1.3

Knaccudukanus XuMUYeCKIX peaklui 1Mo pa3InyHbIM MpU3HAKaM (TI0 YUCITY
U COCTaBy yUYacCTBYIOIIMX B peaklM{ BEIIECTB, MO TEIIOBOMY 3(deKTy, 1o
M3MEHEHHUIO CTENEHENW OKHMCIEHUS XUMUYECKUX 3JIEMEHTOB, 10 OOPaTUMOCTH,
0 Y4YaCTHIO KaTajmu3aTopa). OK30- M DHIOTEPMUYECKHE pPEaKIuH,

TEpMOXHMHUYECKUE YpaBHEHUA. IIOHATHE O CKOPOCTH XMMHUUYECKON PEaKLIK

14

1.5

[TonsTe 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonstue o
TOMOTE€HHBIX UM TETEpPOreHHbIX peakuusax. lloHAaTne o0 XUMHYECKOM
paBHOBecHH. DaKTOpbI, BIUAIOIIME HA CKOPOCTb XUMUYECKOM peakuuu M

IMOJIOKCHNE XUMHUYCCKOI'0O paBHOBECHU

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMHU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE ypaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJIb30BaHUEM METOJIa

AJIEKTPOHHOTO OaslaHca

1.6

Teopus 3MEKTPONUTUYECKON AUCCOLMAMU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtuonsl, annonbsl. MexaHu3m AMCCOIMALIMM BEUIECTB C PA3JIMYHBIMU BUJIAMHU
XuMu4eckou cBsizu. Crernenb auccounanuu. CUabHbIC U C1a0ble JIEKTPOJIUTHI.
Peakiiun monHoro oomMeHa. Y CIoBUsI IPOTEKaHUS pEeaKIMi HOHHOTO OOMEHa,
MOJIHBIE M COKpAalIEHHBIE MOHHBIC ypaBHEHUs peakiuil. CBOWCTBa KHUCIOT,
OCHOBaHMH U CoONIe B CBeTe IMPEACTaBICHUN 00 AIEKTPOIUTHIECKON

aucconmanuu. KauecTBeHHbIE peakiinu Ha HOHBL. [IoHATHE O rMApOIM3Ee conen

1.7

XUMHUUECKUH SKCHEPUMEHT: O3HAKOMIJIEHHE C MOJEISMHM KPHCTAIIIMYECKUX
PEIIETOK HEOPraHWYECKUX BELIECTB — METAIJIOB U HeMeTaylsioB (rpadura u
ajyMasa), CJIOXKHBIX BEUIECTB (XJOpHJa HATPHs); UCCIIETOBAaHHE 3aBUCHUMOCTH
CKOPOCTH XHMHYECKON peakUuu OT BO3JAEHCTBUS pa3IUYHbIX (HAKTOPOB;
UCCIIEIOBAaHUE  BJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILECTB, Ipoliecca
JUCCOLMANY  KUCJIOT, IIenodeil M comell (BO3SMOXKHO HCIOJIBb30BaHHE
BUJICOMATEPHAJIOB); TPOBEJICHUE OMNBITOB, HWUIIOCTPUPYIOMUX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3zoBaHUeE OcajKa, BbIIEJICHHE rasa,
o0pa3oBaHUe BOJbI); ONBITOB, WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHLHO-
BOCCTAHOBUTENBHBIX peaklUi (TOpeHHEe, peakuu pa3ioKeHHs], COEAUHEHNUS);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C IIOMOIIBI0 KadyeCTBEHHBIX

peaKHI/Iﬁ Ha MOHBI; pCHICHUC OKCIICPUMECHTAJIBHBIX 3a1a4

Hewmeramns! 1 ux COCIMHECHUA

2.1

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,

XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC n (I)I/IBI/I‘-ICCKI/IG CBOMCTBa




MPOCTHIX BEIIECTB — TaJIOT€HOB. XMUMHUYECKHME CBOMCTBAa Ha IMPHUMEpPE XJopa
(B3auMojielicTBUE C MeTa/lllaMi, HEMETaJUIaMH, 1IeI04aMH). XJIOPOBOJOPO/I.
ConsiHasg KHUCJIOTa, XUMHUYECKHE CBOMCTBA, TMOJy4YEeHHE, MPUMEHEHUE.
JelictBue XxJiopa W XJOPOBOJOPOJA HAa OPraHU3M 4YejoBeka. Bakueilmue

XJIOpUAbI U UX HAXOXKIACHUC B IIPHUPOAC

2.2

2.3

2.4

2.5

OO6mas xapakrepuctuka 31eMeHToB VIA-rpynmnbsl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHH okucaeHus. CTpoeHue 1 pu3nvecKre CBoicTBa
IPOCTBIX BEIIECTB — KHCIOPOJa W CEpbl. AJUIOTPOIHBIE MOIM(PHUKALNN
KHCJIOpo/a U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpPOJI, CTPOCHHE,
¢u3nveckue M XUMHUUYECKHE CBOMCTBA. OKCHABI Cephl KaK IPEACTABUTEIH
KHUCJIOTHBIX OKCHIOB. CepHasi KUCI0Ta, (U3NUECKHUE U XUMHUECKUE CBOMCTBA
(oOmue Kak IpeacTaBUTENs Kilacca KUCIOT U celuduueckue). XUMUYECKUe
peakuuy, Jexalue B OCHOBE MPOMBIIIIEHHOTO CIIOC00a MOJyuyeHHs] CEpHOM
kucinoTel. [Ipumenenue. Comu CepHOM KHUCIOTHI, KAUeCTBEHHAs PEaKIus Ha
cyabdar-uoH. Haxoxenue cepsl 1 €€ coeqUHEHUN B npupoje. XUMUYECKOe
3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl COSAMHEHUSIMUA CEePhl (KUCIOTHBIE JOXKIH,

3arpsA3HEHUC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €T0 MpeaAOTBpallCHHA

OO6mas xapakTepuctuka 3ieMeHToB VA-rpynmnbl. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapakKTEpHbIE CTENEHU OKUCICHUA. A30T, PpACIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMuieckue cBoiictsa. Kpyrosopot azora B mpupoe.
AMMuak, ero ¢u3MuecKue U XHUMUYECKHUE CBOWCTBA, MOJYy4YEHHE U
npuMeHeHne. Conau aMMOHUS, UX (PU3MYECKHMEe U XUMHUYECKHE CBOICTBa,
npuMeHeHne. KayecTBeHHas peakius Ha MOHBI aMMOHHMSL. A30THasl KACIIOTa, €€
HoJy4eHue, pu3nyeckue U XMMUYecKre CBOMCTBa (00IIMe KaK MpecTaBUTENs
Kjacca KHUCIOT M crnenuduueckue). Vcnonap3oBaHue HUTPATOB U coleid
aMMOHHS B KauecTBe MHUHEpPAIbHBIX yJ0OpeHu. XUMHUECKOe 3arps3HeHue
OKpYXaroIle cpesibl COeNMHEHUSIMU a30Ta (KUCIOTHBIE JI0K/U, 3arps3HEHNE

BO3]1yXa, MOYBBI U BOJIOEMOB)

docdop, amnorponHbie Moaudukanuu dpocdopa, puznuecKkre U XUMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHast KuciaoTa, (PUIMUECKUE U
XUMUYECKHE CBOMCTBA, mosydeHue. McmonszoBanue (ocharoB B KauecTBe
MHUHEpAJIbHBIX YI00peHUi

Obmas xapaktepuctuka 31eMeHTOB |VA-rpynnbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTENEHH OKHCICHHS. YTJEpOJ, aIOTPOIHBIE

MO,Z[I/I(I)I/IKaI_II/II/I, PacIpoCTpaHCHUE B IIPUPOIC, (I)I/IBI/I‘-IGCKI/IC N XHUMHUYCCKUC




2.6

cBoiictBa. Ancop6iusi. Kpyrosopot yriepona B mpupojae. OKkcusl yrieposa,
ux (pusmyeckre M XMMHUYECKHE CBOMCTBA, NEHCTBUE HA *KUBBIE OPraHU3MBI,
MOJTyYeHUE W IPUMEHEHHE. DKOJIIOTUYECKUE MPOOIIEMBI, CBSI3aHHBIC C OKCUIOM
yrinepona(lV); rumoresa rio0aabHOTO IMOTEIJICHUS KIMMaTa; MapHUKOBBIN
addekr. YrompHas KUCIOTa W €€ cond, uX (U3MYEeCKHe W XUMHUYECKUE
CBOIICTBa, Moy4yeHue u npuMeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-
noHbI. Vcronbp3oBanne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CELCKOM XO03STMCTBE

[lepBoHavanbHble TOHATHSI 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHMSIX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJI, TJIMIEPUH, YKCYCHas
kucnora). Mx cocraB u xumuueckoe crpoeHue. [lonstue o Ouonoruyecku
BOKHBIX BEIECTBAX: XKHUpaX, OelKax, YrjieBoJax — W HMX POJU B KHU3HHU
yenoBeka. MarepuaabHOE €IWHCTBO OpPraHMYECKUX W HEOPraHUYeCKHX

COEeIUHEHUI

2.7

Kpemuuii, ero ¢Qusnueckue ©u XUMHYECKHE CBOICTBA, WOJIY4YCHHE U
npumMeHeHue. CoeanHeHust KpeMHus B npupoze. OOmue npeactaBieHust 00
okcuze kpemMHus(1V) n kpemHueBoit kucnote. CHIMKAThl, UX HCIIONb30BaHHE
B ObITYy, MeIUIMHE, I[POMBIIUIEHHOCTH. BakHeimme crpouTenbHble
MaTepuaibl: KepamMHuKa, CTEKJIO, IIEMEHT, OeTOoH, *xene300eToH. [Ipobiembl
0€30IacHOTO MCIOJIBb30BaHUS CTPOMTEIbHBIX MaTepHajoB B IMOBCEIHEBHOMN

KU3HU

2.8

XVUMUYECKUH 3KCIEPUMEHT: U3yUeHHE 0Opa3lloB HEOPTaHWYECKUX BEILECTB,
CBOICTB COJITHOM KHMCIIOTBI; IPOBEIEHNE KaUECTBEHHBIX pEaKLUi Ha XJIOpU-
MOHBl M HAOJIOZEHHE MPHU3HAKOB HMX MPOTEKAHHUS; OMBITHI, OTpa)karollue
¢du3nyeckre 1 XMMHUYECKUE CBOMCTBA raJIOT€HOB U UX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ 00pas3laMu XJIOpPHUI0B
(raoreHuI0B); O3HAKOMJICHHE C O00pa3laMu cepbl U €€ COeIUHEHUSIMH
(BO3MOKHO HCHOJIB30BAHHE BHJIEOMATEpUAIOB); HAOIIOJEHHUE Tpoliecca
o0yrauBaHus caxapa MoJl AeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOMN KHUCIIOTHI;
U3y4eHHe XUMUUYECKUX CBOMCTB pa30aBIeHHON CEpHOI KUCIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuuu Ha cyiab(ar-uoH U HaOII0JeHHe Npu3HaKa eé
IPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMHU a30Ta, pocdopa 1 ux
coeIMHEHUN (BO3MOXHO MCMOJIb30BaHUE BHIEOMATEPHANIOB), 00Opa3zlaMu
a30THBIX U (ocOpPHBIX yA0OpEeHHIt; modyyeHue, coOupanue, pacrno3HaBaHue
U U3y4YEeHHE CBOMCTB aMMHaKa; MPOBEJACHUE KaueCTBEHHBIX PEaKIUil Ha MOH

aMmMOoHUS W ¢ocdar-MOH W U3yueHHE MPHU3HAKOB MX MPOTCKAHMUS,




B3alMO/IEICTBHE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEABIO (BO3ZMOXKHO
UCIOJIb30BaHUE BMJEOMATEPUANIOB); U3yu€HHE MoOJeNell KpUCTAJUIMYECKHX
pemérok anmasza, rpadura, ¢yIepeHa; O3HAKOMJIEHHE C IIPOLECCOM
a7icopOLMK paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM U yCTPOHCTBOM
IPOTUBOra3a; MOoJy4yeHHe, cOOMpaHHue, Paclo3HaBaHUE M U3yUCHHUE CBOWCTB
YIJIEKUCIOro Ta3a; NpPOBEIEHUE KayeCTBEHHBIX PEaKUMi Ha KapOoOHAT- U
CUJIMKAT-HOHBl U M3Yy4YCHHUE IPU3HAKOB MX IIPOTEKAHUSA; O3HAKOMIICHUE C
IPOAYKIMEH CUIMKATHOW ITPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BakHenie HeMeTauIbl 1 UX COEAUHEHUS))

MeTtannsl U uX COCANHCHUA

3.1

OO0mias XxapakTepUCTUKA XUMUYECKUX AJIIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux nojnoxeHus B Ilepuoamueckoit cucreme xummuueckux snemeHtoB J[.U.
MenneneeBa u crpoeHust atoMoB. CTpoeHHe MeTaioB. MeTtamnueckast CBsI3b
U MeTalUIMYecKas KpUcCTalinyeckas pemérka. ONeKTPOXUMHUYECKUN psil

HaIIpSKEHUN METaJlIOB

3.2

3.3

dusnueckue 1 XMMUYECKHE CBOMCTBA MeTayuIOB. O0IIKe CIIoCOOBI MOTyYeHUs
MeTasuioB. [ToHATHE O KOPPO3UH METAIIIOB, OCHOBHBIE CLIOCOOBI 3aIIUThI UX OT
koppo3uu. CruiaBsl (CTaib, YyryH, JIOPaJFOMUHUN, OpOH3a) U UX IPUMEHEHNE

B 6LITy " NPOMBIIINICHHOCTH

[llenounsle MeTaybl: nosoxkeHue B [lepuoguueckoil cucteMe XUMHUYECKHX
anemeHToB J[.M. MenzaeneeBa; CTpo€HUE UX aTOMOB; HAX0XKJIEHUE B IIPUPOJIE.
dusnyeckre 1 XMMHUUECKHUE CBOIMCTBaA (Ha mpuMepe HaTpus U Kanus). Okcuabl
U TUAPOKCUIBI HATpus U Kanus. [IpuMeHeHMe IETOYHBIX METaUIOB U HUX

COeTUHEHNN

3.4

[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJIbIIMK: TIOJIOKEHHE B
Ilepuognueckot cucreMe xumuueckux dnemeHToB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXO0XKJIECHUE B Mpupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHusi M KalbliMs. BakHEHIIHMEe COCIMHEHHS Kbl (OKCHII,

TUAPOKCHI, cOyH ). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomuHuii: monoxenne B lleproanyeckoil CUCTEMe XUMHUYECKUX DJIEMEHTOB
J.W. Menneneesa; CTpoeHUE aTOMA; HAXOXKJIEHUE B npuponae. Puznueckue u
XUMHUYECKHE CBOWCTBA aIIOMHHHS. AMQOTEpHBIE CBOWCTBA OKCHAA W

THAPOKCHU A AJIFOMHUHHAA

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

MenneneeBa; CTpoeHHE aToMma;, HaxoXaeHue B mpupoxae. Dusuueckue u




3.7

4.1

XUMUYECKHUE CBOMCTBA skene3a. OKcuabl, TUAPOKCcUbl U conu sxeneza(ll) u

xkenesa(lll), mx cocras, cBOWCTBA U MOTyUYEHUE

XHUMHYECKUH SKCIIEPUMEHT: 03HaKOMJICHHE C 00pa3iiaMu METaJIOB | CILJIaBOB,
X (U3NYECKUMH CBOWCTBAMU; M3YUYCHHE PE3YJIbTATOB KOPPO3UH METAIUIOB
(BO3MOXKHO HUCIIOIB30BaHUE BHJICOMATEPHAIIOB), ocoOeHHOCTEH
B3aUMOJICMCTBUSL OKCHJA KalblUs M HATpusi C BOAOW (BO3MOXHO
HCIIOJIb30BaHNUE BHJICOMATEPHAIIOB); MCCIICIOBAHUE CBOMCTB JKECTKOM BOJIBI;
mpoliecca TOpPEHHUs JKejle3a B KHUCIOPOoJe (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEaKIIM Ha HOHBI
(Maraus, Kambius, amomuHus, nubka, xenesa(ll) u xenesa(lll), mexu(ll);
HaOJIOJICHUE M ONMCAHUE MTPOIIECCOB OKPAITUBAHUS IJIAMEHU HOHAMHU HATpPHS,
Kausg ¥ Kanblusd (BO3MOXKHO  HCIIOJB30BaHME  BHUICOMATEPUATIOB);
ucciaeaoBaHre aM(pOTEepHBIX CBOMCTB TMAPOKCHAA ATFOMUHHS W THIPOKCHUIA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe « BakHeime MmeTamib
1 X COCAUHCHUS

XuUMHS ¥ OKpYyKarolas cpeia

HoBbie maTtepuansl U TeXHOJOTMHU. BellecTBa 1 Marepualibl B MOBCEIHEBHOM
JKU3HM YeslioBeKa. XUMUs U 3I0pOBbe. be3omacHoe Ucmnoap30BaHme BEIIECTB U

XUMHUYCCKUX peaKHI/Iﬁ B 6LITy. HepBaﬂ IoMOIIb MMPU XUMHUYCCKHUX OKOTaX U

OTpaBJIEHUSIX

4.2

OCHOBBI  JKOJOTMYECKOH  TI'PaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxatorien cpeasl [TK. Ponb xumun B peleHr# 5K0JIOrHYECKUX MPOOIIEM.
[TpupoaHble MCTOUYHUKH YIJIEBOJOPOJOB (yroyib, IPUPOAHBIN ra3, HeQTh),

MPOJIYKTHI UX MEepepabOTKH, UX POJIb B OBITY U IPOMBIIINIEHHOCTH

4.3

XUMHUYECKUH SKCTIEPUMEHT: U3y4YeHHE 00pa3lloB MaTepuaoB (CTEKIIO0, CIJIaBbI

MCTAJIJIOB, TOJIMMECPHBIC MaTepI/IaJ'IH)




IPOBEPSIEMBIE HA OI'D ITIO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

11

0 TIO3HABAEMOCTH SIBIICHUH MPUPOJBI, NMOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JIaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJbTYphl M IMPaKTUYECKOU
NEeSATEeIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHHU CPEAU APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MECTOAAX IMO3HAHHA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOAAX MCCICAOBAHUS BCIICCTB W HU3YUYCHHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHUC HUCIOJB30BATH MOACIMW  JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NEITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMU TE€XHOJOTHUSIMHU, OCHOBAHHBIMHU Ha JIOCTHIXKEHUSX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCS pacCMaTpUBaTh
XUMHIO Kak cdepy cBoeil Oynymedt mpodeccnoHanbHOM
NEATSIIBHOCTH W CHeJIaTh OCO3HAHHBIA BBIOOP XHMHH Kak
npoUIBLHOTO TMpeAMeTa MpH Tepexoie Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

2.1

Bianenne cucreMod XMMWYECKHX 3HAHMM M YMEHHME IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpAas BKIIFOYACT:

Ba)KHEHMIIINE XWMUYECKHE IOHATHA: XHMUYECKHH DJJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJIHOPO/IHAs. CMECh, OTHOCUTENIbHBIE aTOMHAasi M MOJIEKYJISIpHAS
MacChl, KOJMYECTBO BEIIECTBAa, MOJb, MOJSPHAs Macca, MOJIIPHBINA
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHUE, CONb (CPeHHsIsl), XUMHUYECKas
peaKIus, peakiud COCIUHEHUS, PEaKIUU PA3JIOKECHHS, PEAKIUU
3aMeIIeHus, peakud oOMeHa, TeToBOM 3((EKT peakiuu, IK30- U
SHIOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBasl JIOJISI XMMHYECKOTO

9JICMCHTAa B  COCAUHCHUH, MACCOBasA HOOJd MW NPOUCHTHAA




2.2

2.3

KOHIIEHTpPALUs BELIECTBA B PACTBOPE, SIPO aTOMA, AJIEKTPOHHBIN €101
aToMma, aToMHas OpOuTab, PagUyC aToOMa, BAJEHTHOCTb, CTENEHb
OKUCJICHHsI, XUMUYECKas CBS3b, JIEKTPOOTPULATENIBHOCTD, OJISPHAS
U HEIOJISIPHAs KOBAICHTHAS CBsI3b, MOHHAS CBSI3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PELIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJIIpHAsi), NOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOIIUT,
IIEKTPOJIUTUYECKAsT JAUCCOLMALUS, pEeaKlMU MOHHOIO OOMeEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMHUYECKOE pPAaBHOBECHE, OOpaTUMble M HEOOpaTHMbIE peaKLuy,
CKOPOCTb XUMHUYECKOW peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

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

TCOPUU XUMHU: ATOMHO-MOJICKYJIAPpHAA TCOpHU:, TCOPHUA

BHGKTpOHHTH‘IGCKOﬁ Jucconuanun

Brnanenune ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOILICH

3.1

YMEHUE TMpPaBUJIBHO MCHOJb30BaTh M3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCII€ MHUHEpaibHble YJOOpPEHMs, METaJlIbl U
CIUIaBbl, MPOAYKTHI MEpepadOTKH  MPUPOTHBIX  HCTOYHHKOB
YTIIEBOJOPOAOB (YTJIsi, MPUPOIHOTO raza, HeTH) B OBITY, CETHCKOM
XO0351MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAYECHHUS IKUPOB,
OenKkoB, yIJIEBOJOB  JJIsi  OpraHM3Ma  4YelloBeKa; yMEHHeE
MIPOTHO3UPOBATh BIIMSHUE BEIIECTB U XUMHUYECKHX MPOLIECCOB HA

OpraHM3M 4YeJIOBEeKa U OKPY’KAIOLIYI0 PUPOIHYIO CpeLy

3.2

3.3

3.4

YMEHUEC UHTCTPUPOBATE XUMHUYCCKHUEC 3HAHUA CO 3HAHUAMH APYTUX

y4eOHBIX IPEAMETOB

HaJIM4YHEC OIIbITa pa6OTBI C pa3JINYHbBIMU UCTOYHUKAMU PIH(bOpMaI_II/II/I
10 XuMHnu (Haquaﬂ U HAy4YHO-NIOIyJidpHas JIMUTEpaTrypa, CJIOBapH,
CIIpaBOYHHKH, I/IHTCpHeT-pecprBI)

YMCHUC 00BEKTHBHO OLCHHUBATH I/IH(I)OpMaI_[I/IIO O BCIICCTBAX, HX
NpEeBpalICHUAX W  [MPAKTHYECCKOM  IMPUMCHCHHHM W  YMCHHUC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6H0-1'[03HaBaTeJ'IBHBIX 3aga4




BH&I[GHI/Ie OCHOBaMHU ITOHSATHUMHOI'O arrmapara 1 CHUMBOJIMYCCKOIO

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMYJ'I HCOpPraHNM4eCKUX BEHICCTB,

4 YPaBHEHUN XHUMHYECKMX pPEaKLHUi; OCHOBAMU  XHMHUYECKOU
Homenkiatypsl (IUPAC u TpuBHanbHoOi)
YMmeHune o0bACHATH CBSA3b MOJIOKEHUs 1eMeHTa B [lepuonnueckoit
CUCTEME C YHUCJIIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB

5 XUMHUYECKHX DJIEMEHTOB (COCTaB M 3aps slpa, oOIlee YHCIOo
AJIGKTPOHOB), paCIpeACICHUEM DIIEKTPOHOB IO SHEPreTHYCCKHM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPHUOOB, KATUS U KAJIbLIHS
[IpencraBienne O  MEPUOAMYECKONW  3aBHUCHMOCTH  CBOWMCTB
XUMHUYECKHX JJIEMEHTOB (Palnyc aToma, IEKTPOOTPHUIATEILHOCTS),

6 MPOCTBIX M CIOXKHBIX BEIIECTB OT TMOJOXKEHHUS DSJIEMEHTOB B
Ilepuoanueckoit cucreme (B MaiblX [EpUOJAX M IJIABHBIX
MOJArPYIIax) v 3JEKTPOHHOTO CTPOCHHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XAMHUYECKHE IJIEMEHTHI

7.2 HEOpraHUYEeCKUE BElIeCTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeH#ue onpenensrs:

8.1 BaJICHTHOCTh M CTETICHb OKUCJICHHSI XUMHUYECKHUX JIEMEHTOB, 3apsiI

' MOHA

8.2 BUJ XMMUYECKOW CBSI3U M THUI KPUCTAIUIMUECKOH CTPYKTYpHI B

' COCTUHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX paCTBOpaX BEIIECTB (KHUCIOT, OCHOBAHUH)

8.4 OKUCIUTENh U BOCCTAHOBUTEIIb

9 YMeHue xapakTepu3oBarh (pU3NUecKre U XUMUYECKHUE CBOMCTBA:
MPOCTBIX BEMIECTB (KHUCIOPOA, O30H, BOJIOPOA, TpaduT, ammas,

9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUN, KaIH, MarHHMH,
KaJIbIIMH, aTIOMHHHH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHMCJIE€ HMX BOJHBIX PAacTBOPOB (BOa,

9.9 aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHJIBI H THIPOKCHJIBI

metaimoB |-l1A rpynmn, amromunus, menu (11), nunka, xenesa (11 u

I11), oxcuast yrnepona (I u 1V), kpemuus (1V), azota u pochopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a30TUCTas, a30THasd,
dbocdopHas, yrojibHasi, KpeMHHEBasK KHCJIOTA U UX COJIH )

IIPOrHO3UPOBATE M  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

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

93 3aBHCHMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTCKAHHS
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBHSIX
10 YMeHue COCTaBIsATh MOJICKYJIIPHBIC U MOHHBIC YPABHCHUS PEaKIIHIA,
B TOM YHCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
103 WUTIOCTPUPYIONINX XWMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
' (TpyIiT) HEOPraHMYECKUX BEIECTB
10.4 MOJTBEPKIAIOIIMX TEHETUYCCKYIO B3aUMOCBSI3b MEXTy HUMHU
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEJIBHYK0 MOJICKYJISIPHYFO W MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIFO XUMHYECKOTO DJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 ypaBHEHUSAM XHMHYECKUX PEAKIUH U HAXOAUTh KOJIUYECTBO
' BeIeCcTBa, 00BEM M MacCy peareHTOB WIIH MPOTyKTOB PEaKIInN
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaAOIIO/IEeHHE,
121 U3MepeHHe, YKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUCHUH BEIIECTB
' U XUMHYECKHUX SIBJICHUH; yMEHHE C(HOpMYIHpOBATH MPOOJIEMYy |
MPEJIOKUTH MMYTH €€ PEIICHUs
122 Oe3omacHOil pabOThl ¢ XMMHYECKMMHU BEIIECTBAMHU, XUMHYECKON
' MOCYJI0H ¥ JIa0OPAaTOPHBIM 000PYTOBAaHHEM
MpaBUJIaMU 0e30ImacHoro oOparteHus c BEIIIECTBAMH,
HCIIOJIb3YEMBIMH B ITOBCEAHCBHOW JKH3HU, IPABHIIAMU TTOBEACHHS B
123 HeNsiX cOepekeHHs 30POBbSI U OKPYIKAIOUIEH MPUPOIHON CPEIIbI;

MOHMMaHHE BpeJa (OMacHOCTH) BO3/AEUCTBUS Ha KUBbIE OpPTraHU3MBbI
ONPEAEIEHHBIX BEIIECTB, croco0oB YMEHBIIEHUS 51

MpeaoOTBPAICHHA UX BPpCIHOTO BOS)ICI\/'ICTBI/ISI




13

131

13.2

13.3

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB:

U3y4eHHEe U  onucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHUECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHUA XUMHUECKUX peaklui
U3Yy4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

MOJlyYeHUE KHUCIOpPOJa M HU3Y4YEHHE €ro CBOICTB; MOJIy4YeHHUE
BOJIOPOJIa M U3YUYEHUE €r0 CBOMCTB; MOJIyYEHHUE YIJIEKUCIIOTO raza u
M3Y4YCHHE €ro CBOWCTB; IOJyYe€HHE aMMHaKa W H3yYeHUE €ro

CBOWCTB

13.4

135

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIeH
pPacTBOPEHHOIO BEILECTBA

[IPUMEHEHUE WHAUKATOPOB (;makmyca, METHJIOpAHXa u
denondranenna) sl ONpeaeNeHUs XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U ILIeJIoYei

13.6

HCCIICIOBAHNEC U ONHCAaHHE CBOICTB HCOPraHM4YCCKHUX BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aPIMO,Z[eI>'ICTBPI${ KHCJIOT C ME€TalllaMU,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA n HEPACTBOPHUMBIMHU
OCHOBAaHUAMHU, COJEIMH, IIOJYUYCHHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro MCETajlyia JpyrumM M3 pacTBopa COJIH;
HUCCICIOBAaHUC aM(l)OTCpHBIX CBOICTB THAPOKCUIAOB aJTFOMUHUSA U

MUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHUYCCKUX COGHHHCHHP’I)); ((3J'IeKTpOHI/ITI/I‘-ICCKa$I
JUCCOLIMAITHS) , «Baxneimue HeMeTaIbl U HX COCAMHCHUA,

«Baxueiinine MeTalIbl M UX COSAUHECHUS

XUMHYECKHE  OKCIEPUMEHTBI,  HWUTIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIIUU Ha
MPHUCYTCTBYIOIINE B BOJHBIX PAcTBOpPAaX HMOHBI: XJIOPUA-, OpOMHI-,
wonua-, cynbdar-, d¢ocdar-, KapOOHAT-, CHIUKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUSI, MaTHUS, KaJIbIUs, ATIOMUHUS,

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

14

YMmeHnue:




NpPEICTaBIATh PE3yJIbTaThl ASKCIEpUMEHTa B (opMe BBIBOJOB,

14.1 JIOKa3aTeNIbCTB, TpaUKOB U TAOIUIl W BBISABIATH SMITMPUUYECKHE
3aKOHOMEPHOCTH
YCTaHABIIMBATh  CBSI3M  MEXIYy  pEaIbHO  HAOIIOAaeMBIMU
14.2 XUMHYECKHUMH SIBJICHUSIMH W TIPOLIECCAMHU, TPOUCXOASIIUMH B

MakKpo- ¥ MUKPOMHUPE, 0OBACHATh IPUUMHBI MHOTOOOpPa3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

HepBOHa‘laﬂbHHe XHUMHUYCCKUEC ITOHATHUA

Yucrteie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

1.2

1.3

ATOMBI U MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJIBI XMMHYECKHX

OJICMCHTOB. HpOCTBIC " CJIOKHBIC BEIICCTBA.

Xumuaeckas (bopMyna. BanenTHOCTF aTOMOB XHMHYECKHX DJJICMEHTOB.

CreneHp OKUCICHUS

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAas aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAsA Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTA

B COCAUMHCHUU

1.5

1.6

KonuuectBo BemectBa. Monb. MomsipHas Macca. MomsipHbiii 00bEM Ta30B.
B3aumocBsI3b KOMMYECTBa, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
Ou3nyeckue U XUMHUECKHUE SBJICHUS. XUMHUECKas peakluus U e€ MpU3HaKU.

3aKoH COXpaHCHHUA MACChI BCHICCTB. XUMHYECKUE YpPaBHCHU

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonﬂqecxaﬂ CHUCTEMAa XHMMHUYCCKHUX J3JICMCHTOB

J.1. MenneneeBa. CTpoeHue aToMOB

2.1

Ilepnonnueckuit 3akoH. Ilepumonnueckas cucreMa XHMHYECKHX DSJIEMEHTOB
JA.N. Menneneesa. Ilepuoasl u rpymnmbl. OU3HUECKUI CMBICI MOPSIAKOBOIO

HOMEpa, HOMEPOB NepHUOa U IPYIIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnektponsl. CTpoeHue
JIEKTPOHHBIX 000J0YeK aToMoB TMepBbIX 20 XHMHYECKHX DJIEMEHTOB

[Tepnonnueckoii cucrems! .M. Menneneesa

2.3

3aKOHOMepHOCTI/I B U3MCHEHHUH CBOMCTB XMMHUUECCKHUX DJIEMCHTOB MEPBBIX Tpex
NnepruoaoB, Kajius, KaJIbIUA (pa;u/lyca ATOMOB, JJICKTPOOTPUHIATCIBHOCTH,
MECTANIMYCCKUX U HEMECTAIIIMYCCKHUX CBOI>'ICTB) n Hux COG}II/IHGHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHEM OJICMCHTOB B HCpHO[[PI‘-ICCKOfI CHUCTEME H

CTPOCHUEM HUX aTOMOB

3.1

Crpoenue BeniecTBa

Xumnueckass cBsizb. KoBajieHTHast (TOJIApHAsE M HEMOJSIPHAsl) CBA3b.
DNeKTPOOTPUIIATETLHOCTh ~ XUMHYECKUX  dJeMeHTOB. VIOHHas  CBS3b.

Merannueckas CBSI3b




3.2

Tunel KpUCTANIMYECKUX PEETOK (aTOMHAasl, HOHHAasA, MeETaInyecKas),
3aBUCUMOCTbH CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEMIETKH U BHUAA

XUMHUYECKOH CBI3U

4.1

4.2

Baxwuelime npencraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. MeTamisl ¥ uXx COCAUMHCHUS

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTepHBIC) u
Hecosieo0pa3yomye, OCHOBaHHH (IMIENOYM W HEPacTBOPUMBIC OCHOBaHUS),
KHUCIOT (KUCIIOpOJCOAepkKame U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CPEIHUX U KUCITBIX)

dusnyeckue M XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-HCMCTAJJIOB:

BOJIOPO/IA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

4.4

duznyeckre M XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJIJIOB: JIMTHUA,
HaTpusA, KaJIid, Mardivisd U KaJbOWs, aJIIOMUHHKA, KEJIC3a. BHCKTPOXHMH‘ICCKHﬁ

paa HaHpH)KeHI/Iﬁ MCTaJ1JIOB

dusnyeckue U XUMUYECKHE CBOMCTBA BOIOPOJHBIX COC,Z[I/IHeHI/Iﬁ HEMCTAJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, AaMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBA OKcHI0B HemetaiwioB: cepsl (1V, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tony4enue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: metauioB |A-IIA rpynn, muuka, meau(ll) u

xene3a(ll, 111). TlonyueHne okcUIOB METAILIOB

XUMHUYECKUE CBOMCTBA OCHOBAHUHN U aM(OTEPHBIX THIPOKCUIOB (Ha MpUMeEpe
THIPOKCUIOB alllOMMHHUA, JKejle3a, ULuHKa). [lodydyeHne oOCHOBaHUU U
aM(OTEPHBIX TUAPOKCUIOB

OOmre XMMHUYEeCKHe CBOWCTBA KHCIIOT: XJIOPOBOJAOPOIHOM, CEPOBOAOPOAHOIM,
CEpHUCTOM, CepHOM, a30THOH, (hochopHO, KpeMHHEBOM, yroabHOU. Ocobbie
XUMHUYECKHE CBOMCTBAa KOHIICHTPHUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonydenune kucaor

OOme xuMHUYeckre cBoiicTBa cpeiHux coieil. [lomyuenue coneit
[Tonmyuyenue, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJAa, aMMHaKa,

YTJIIEKHUCIIOTro ra3a B 1abopaTopuu
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[Tonyyenne ammuaka, CEpHOM U a30THOM KHUCIIOT B MpOMBbIIUIeHHOCTH. O0miue

CITIOCOOBI MOJIy4YCHHU A MCTAJIJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HCOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMHYECKUE PEAKIIUU

5.1

Knaccuukanus XuMHUeCKUX peakiuii Mo pa3InyHbIM IPU3HAKAM: 110 YUCTY U
COCTaBy YyYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mno

W3MEHEHHIO CTEIICHEH OKMCICHUS XUMHUUYECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TernnoBoil APPeKT XUMHUYECKOH peakiuH, TEPMOXUMHUYECKHE YpaBHEHHUS.
OK30- U DJHIOTEPMUYECKHUE peakunuu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTENTBHOBOCCTAHOBUTEIbHBIE peakui. OKHCIUTENIN U BOCCTAHOBUTEIIH.
IIpoueccel  OKMCIEHMSI W BOCCTAHOBJIEHMs.  ODJIEKTPOHHBIA  OaslaHC
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHON PEAKIINH

Teopust anekrponuTudeckon quccounanuu. Katnonsl, aHHOHbBI. DJIEKTPOIUTHI
Y HEe3JEeKTPOoJUThl. CUIIbHBIE U ClIa0ble 31eKTPOIUTHI. CTeneHb TUCCOUalun

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

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPaBHEHHUS PEaKIIUU

XHMHMS M OKpYXKarolas cpena

6.1

BemectBa m Marepuansl B IIOBCEJHEBHOM JKHM3HM 4YeloBeKka. besomacHoe
UCIOJIb30BAHME BEUIECTB M XMMUYECKHUX peakuuid B jgabopaTopuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJIICHHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpy’Kalolled cpeabl (KUCIOTHBIE  JOXKAM,
3arpsi3HEHUE TOYBbI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpeloTBpaIleHUs
[IpenensHas nomyctumasi koHueHTpauus Bemects (IIJK). Ponrs xumuu B
pelIEHNH HKOJIOTHYECKUX MpobieM. YcuieHue NapHUKOBOro 3ddekra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

6.4

ITpumenenue cepsl, a3ota, hocdopa, yrieposaa, KpeMHHUsS U UX COCTMHEHUN B
OBITY, MEIHWIIMHE, TPOMBIIUIEHHOCTH M CEILCKOM XossiicTBe. [IpuMeHeHue
METAJUIOB M CIUIAaBOB (CTallb, YYTYH, TIOPAJIOMHHMN, OpoH3a) B OBITY H
MIPOMBIIITIEHHOCTH MX coequHeHni. [IoHATHE 0 KOPPO3UH METAJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HU

[TpupoaHble HMCTOYHMKM YTIJIEBOJOPONOB (Yrojb, HNPUPOAHBIN Tra3, He(Th),

MPOJYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHI 00 OPraHM4YCCKHUX BEIICCTBAX KaK O COCAWHCHHUAX
yriaepoaa (MeTaH, 9TaH, STUJICH, alICTUJICH, 3TAHOJI, INIMLICPHUH, YKCYCHAas KI/ICJ'IOTa).
IloHsaTHe 0 OMOJOrHYECKH BaKHBIX BCHICCTBAX: XUpax, 6em<ax, YTIIE€BOAAX — U UX

POJIA B JKU3HU YCIIOBCKA




Pacuyérer:

7.1 1o hopMysiaM XMMHYECKUX COSAMHEHUH
7.2 Macchl (MaccoBOi) 10JIU PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMUYECKUM ypaBHEHUSAM




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 8 kinacce/ ['abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIMOHEpPHOE 00IIECTBO
«M3narenscTBO «IIpocBeiienuey;
» Xumus, 9 kinacce/ I'abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIOHEpPHOE 00IIECTBO
«M3narenscTBO «lIpocBerienuey.

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. Xumus 8 xnacc / 'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIImoOHEpHOE 00IIECTBO
"UzparensctBo "lIpocBemenue".

2. Meroanueckoe nocobue. 8§ kmacc (aBropel O. C. I'abpuensu, U. I'. Octpoymon, U. B.
AKcEHOBA).

3. Pabouas tetpazap. 8 kinace (aBTopsl O. C. 'abpuensn, C. A. Cnaakos).

4. Terpanp 1uist 1a0OpaTOPHBIX OMNBITOB M IpakTHueckux padot. 8 kiacc (aBropsl O. C.
["a6puensu, 1. B. Akcénosa, U. I'. OctpoymoB).

5. XuMusi B TecTax, 3adadax u ynpaxHeHusx. 8§ kmacc (aBropsl O. C. I'aGpuensn, 1. B.
TpuryOuak).

6. Dnektponnas ¢popma yuedbnuka. Xumus 9 knacc / ['abpuensu O.C., Octpoymos U.T"., Crankos
C.A.. AxuuonepHoe obmectBo "U3narensctBo "[IpocBenienus"

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI 1 PECYPCbHI CETU UHTEPHET

O06pazoBarenbHbIN pecype DIEKTPOHHBIN ajipec pecypca
Enunas xomnexuus [JOP http://fcior.edu.ru/
[Tnatdopma Chepym https://sferum.ru
Poccwuiickasi 37eKTpOHHAs KOJIA https://resh.edu.ru/

S knace https://www.yaklass.ru/

LHOC Mos mikosia https://myschool.edu.ru/

OUIIN https://oge.fipi.ru/

I'moGaabd https://globallab.ru

DKoKIacc https://ecoclass.me

Cnam TMA-Pemy OI'D https://oge.sdamgia.ru/

Cnam 'MA: Peury BIIP https://bio5-vpr.sdamgia.ru/
https://chem8-vpr.sdamgia.ru/



http://fcior.edu.ru/
https://resh.edu.ru/
https://bio5-vpr.sdamgia.ru/
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