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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XUMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 001Iero 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl paboueit MporpaMMbl BOCITUTaAHUS
U C Yy4YETOM KOHUEMIMM MPENnojaBaHusi Y4yeOHOTro mpeaMmeTa «XUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1o XuMuM Na€T MNPECTaBICHUE O LEJNIX, OOIIeH CTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Y4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IpeaycCMaTpuBaeT paclpeiesieHue €ro Mo KilaccaM U CTPYKTYPUPOBAHHE IIO
pazieniaM M TeMaM MPOrpaMMbl MO XHMHUH, OMNPEIENSCT KOJIUYECTBEHHBIE U
Ka4E€CTBEHHbIEC XapaKTepUCTUKU COZIepKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HW3YYEHHS] XHUMHUU C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOr0o Mpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTU TMpeaMera st
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a Takxke TpeOOBaHMI K
pesynbTaTam 00y4eHHUs XUMUU Ha YPOBHE I1€JIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHOM JI€ATEbHOCTH OOYYarolerocss Mo OCBOEHUIO
y4eOHOTO CO/IepKaHMUS.

3HaHWEe XWMHH CIIYKUT OCHOBOM Juisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
pOoJib UTPAtOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPIUM U 00 HSBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET  pealM3alid  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopmMupoBaHUsI KyJIbTYPbI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ| B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4eOHOW JIESITENIbHOCTH,
DKCIIEPUMEHTATLHBIX M HCCICIOBATEIbCKAX YMEHUM, HEOOXOIUMBIX KakK B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJTOCTHOTO B3IJIsiIa HA €JUMHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHBIM 3HaHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKU XUMUH Ha ONpeAeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPraHUYECKON XUMHH.

CrpykTypa coaepkKaHus MpOrpaMMbl IO XMMHUU CPOPMUpPOBaAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaepkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
IOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUI O XUMHUYECKON
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl IO NPHUHIMILY
MOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnogmyeckoro 3akona /. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— YY€HHUA O CTPOEHUHU aTOMa U XUMUYECKOH CBA3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

Teopernyeckne 3HAHMS PpPacCMAaTPUBAIOTCS HA OCHOBE JMIIMPHYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSS (DYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUs U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUH  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNS] O XUMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO]Ibl, IEHHOCTHOTO OTHOILIEHUS K HAYyYHOMY 3HAHUIO U METOAaM
NO3HaHUA B Hayke. M3yueHue XUMUU MPOUCXOAMT C MPUBJICUEHUEM 3HAHUU U3
paHee M3YyYEeHHBIX Y4EOHBIX mpeameToB: «Oxpyxkatomuid mup», «buonorus. 57
KJIACCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEeIIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUITUX (PaKTOB, MOHITHI, 3aKOHOB ¥ TEOPETUUECKUX MMOJIOKEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOTO0 XapaKTepa, s3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU M3yYCHHUH BEIIECTB M XMMHYCCKUX PEaKIIHii, B
GbopMHPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMECHUN U UX IPUMEHEHUHU B YIECOHO-
MO3HABATEJIbHOM U y4eOHO-UCCIIEN0BATEIbCKON JIEATEIbHOCTH, OCBOCHUH MPABHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HaYEHHE MPUOOPENH TaKHUE LU, KaK:

— (GOpMHUpOBaHHE WHTEIUICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATUIO PELICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha CHCTEeMaTH4ecKoe MpUOOIeHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHOM IO3HABATEIbHOM JEATEIbHOCTH, HAy4YHbIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune yclioBuil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY>KaIoIlIeT0 MHpa, WCIOJB3ysl 3HAHUS U OIBIT, MOJYYCHHBIE MPH H3yUYECHUHU
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYA0BON
JeSITeIIbHOCTH;

— ¢opMmupoBaHHe y OOydYalOMIMXCAd TYMAHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM MJi BBIPAOOTKH IKOJIOTHYECKHU
1EJeCO00pa3HOro TMOBEAECHUSI B OBITY M TPYAOBOM JESITEIIBHOCTH B IEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOo(uis U HampaBIEHHOCTH NajbHEHIIEro
oOyueHus.

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



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HAYK.
Tema u BemectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsAiTHEe 0 MeToax MO3HaHHWS B XUMHH. UMCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOoCTaBa BemlecTB. OTHOcHUTENNbHAsE aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUIL] BemiecTBa. Pacué€rel mo ¢dopmynam
XUMHUUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIECTB. XUMHUYecKkue ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH IMOCYJIOH, MpaBuiIamMu paboThl B JJaOopaTopuu M
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 0O0pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMs BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoXeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pazioKeHHE TUAPOKCHIA
meau (II) npu HarpeBanuu, B3auMoIeicTBHE *kene3a ¢ pactBopoM cosd meau (1),
U3Y4YEHUE CIOCOOOB PA3JENICHHs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BHITIAPUBAHUE, AUCTHLISAIUA, XpoMaTorpadusi, MPOBEACHNE OUYNCTKH MTOBAPEHHOMN
CONM, HaONIOJCHWE W  ONMUCaHWE  Pe3yJIbTaTOB  MPOBENCHHUS  OIIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXpaHEHUsI MAacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxHeliue npeacTraBuTe M HCOPraHUYECKHUX BELIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — a3neMeHT u mpocroe
BenlecTBo. HaxoxxneHwe kuciaopojga B mIpupoje, (u3nueckue M XUMHYECKHe
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl
NOJIyYeHHUs] KuUciopoda B JabopaTOpuud W IPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOoAU(UKALNS KHCIOPO/a.



TennoBoit 3¢p(HeKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpPaBHEHHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3IyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BelecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nUecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnors
Y COJIH.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10JIs1 BElIeCTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuUpo/i€ U B KU3HU 4YelioBeKa. KpyroBopoT BoAbI B MPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranumdeckux coenuHenuit. Oxcuasl. Knaccuduxarus
OKCHUJIOB:  cosieoOpa3yroiiue  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lonmyueHnune okcuaos.

OcHoBanus. Kiaccupukauuss ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHud. HoMeHknaTypa ocHoBaHuil. PU3MUECKHE U XHUMHUYECKHE CBOWMCTBA
ocHoBaHuU. [losyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckue U XUMHUYECKHUE CBOMCTBA COJICH.
[Tomyuyenue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YyYCHHE CBOWCTB KHUCJIOPOJa, HAOJIIOJCHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (rmoxkapa), 03HakoMJIEHUE ¢ 00pa3liaMu OKCU0B U OITUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pAClO3HABaHHE M U3YYEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3aumoierictsue Bogopoaa ¢ okcuaoM meau (II) (BozmoxxkHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHUE 00PA3I[OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPENECIEHHOW MACCOBOM IOJEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Il0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOEHNE N3MEHECHMUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, U3yUEHNE B3aUMOACHCTBUA



okcunia meau (II) ¢ pacTtBOpoM cepHOM KUCIOTHI, KUCIOT C METajulaMu, peaKkui
HEUTpaNIN3alMy, TOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljIa IPYTUM U3 PACTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 110 TEME
«BaxHeine KJIacchl HEOPraHMYECKUX COETUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKH KIACCU(PUKAIMU XUMHUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEIOYHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckunii 3axoH. Ilepuoandeckast cuCTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuoanas u qiauHHonepuoaHas popmel [lepuoanueckoii
cucreMbl xumuueckux 3neMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyIimbl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIbI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYeK aToMOB TepBbIX 20 XHMMHYECKHUX  DJIEMEHTOB
[Iepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoii cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUA paJuyca aTOMOB XHMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB MO IPYyIIIaM U MEPUOIaM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajieHTHast (TMOJIIpHAsT UM HEMOJISIPHAsl)) CBS3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporecchl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3yyeHue oOpas3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXNpeaIMETHBIX CBA3€H MPHU HM3YYEHHM XHMUM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmume ecTeCTBEHHO-HAYYHBIC TIOHSTHUS: HAy4YHBIN (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kilaccu(duKamus, TMePUOIUIHOCTh, HAOIOIEHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/IEITb, SIBJICHHE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3MUECKHE BEIUYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

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

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUU C TMOJIOXKEHUEM »dJeMeHTOB B Ilepuomuueckoil cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTATIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMUECKONW PEHIETKHU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (TI0 YUCTy
M COCTAaBy YYacTBYIOIIMX B PEAKIMUM BEIIECTB, MO TEIIOBOMY 3(dekTy, Mo
W3MEHEHUIO CTENEHEW OKUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaau3aropa). DK30- U IHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKUE
ypaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonste 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [loHsAsTHE 0 XUMHUYECKOM paBHOBecUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKLUM,  JJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIILHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUil ¢  HCIOJIb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonpl, aHMOHBI. MeXaHH3M AMCCOLMALIMM BEUIECTB C PA3NMYHBIMU BHJIAMU
XUMUYECKOH cBsi3U. CTeneHp Auccounanui. CHUIIbHBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMM U COJIEW B CBETE MPEICTABICHUNA 00 3IEKTPOIUTUUECKOMN TUCCOUALUY.
KauecTBeHHbIE peakiuu Ha HOHBI. [IoHsATHE O THIpONIM3E CcoMNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaoB (rpadura M anamasa), CIOKHBIX BEIECTB
(XJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSL  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEILECTB, ITPOIECCa JUCCOLMALIMHN KUCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO MAaTEpPUAJIOB), IIPOBEACHHME OIIBITOB, WJLIIOCTPUPYIOMIMX
NPU3HAKK TNPOTEKAHHMs peakuid HOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BO[IbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIM (FOpEeHUe, pPEeaKuu pas3lIoKeHUs,
COCMHEHMSI), paclO3HABAaHME HEOPraHMYECKHX  BELIECTB C  IOMOIIbIO
KAauECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEHUSA

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUECKue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOJICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, Hienodamu). Xsoposoaopod. ConsHas KUCIOTa,
XMMHUYECKUE CBOMCTBA, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTAHU3M YeJIOBEKa. BaykHel e XI0puasl U UX HAXOXKICHHUE B
IPUPOJE.

Oo6mast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoicTBa cepbl. CepoBOAOPO, CTpoeHHE, (PU3HUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCcKue U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneuuduueckue). XUMHUUECKUE PEeakluu, JIeKallue B OCHOBE
MPOMBIIIVIEHHOTO CHOcOo0a MOMy4YeHUsi CepHOM KucaoThl. [Ipumenenue cepHoit
kucaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue cepbpl M €€ COCNUMHEHUW B TIPUPOJIC. XUMHYECKOE 3arpsi3HEHUE
OKpPYXAIOIEH Cpelbl COECOUHEHUSMH cepbl (KHUCIOTHBIE AOXKIW, 3arpsA3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAICHHUS.



OOmas xapaktepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
duznyeckue U XxuMudyeckue cBoicTea. KpyroBopor a3ora B mpupojae. AMMUak, ero
bu3nYecKue 1 XUMUYECKHUEe CBOMCTBA, MOJMydyeHue U npuMenenue. Cou aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOoJydYeHHe, (QU3MYECKHUE U XHUMHYCCKUE
cBOMcTBa (0OIME Kak TMPENCTaBUTENSl Kiacca KHUCIOT U crneruduyueckue).
Hcnonb3oBaHruEe HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATLHBIX YI0OpEHUH.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IM, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPOMHBIC
Moaudukauuu docdopa, puznueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKHUE CBOWUCTBA, MOJyUYCHUE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATBHBIX yI00PEHHUI.

Oo6mast xapaktepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUH,
pacnpocTpaHeHUe B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHSL.
Kpyrosopotr yriepona B mnpupone. Oxcunbl yriepoaa, ux (u3Myeckue u
XUMUYECKUE CBOMCTBA, JEWCTBME HA JKHUBBbIE OPraHU3Mbl, TOJYyYCHUE U
npUMEHEHUe. DKOJIOTMYeCKrue MpoOsieMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dext. YronbHas
KHCIIOTa U €€ CONM, UX (PU3NYEeCKHe M XMMHUYECKHE CBOMCTBA, MOJYyYEHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEJUITMHE, TPOMBIIIJICHHOCTH M CETbCKOM XO035HCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPraHUYECKUX BEIECTBAX KaK O COSAUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA Ta3, HePTh),
MPOAYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KMpax, OeNkax, yrieBojax — U ux
poJiMi B JKM3HM YeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCTMHEHUH.

KpemHwmii, ero ¢usnyeckue W XHMHUYCCKHE CBOWMCTBA, IIOJNyYCHHE W
npumeHnenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHe
kpemuus (IV) u kpemuueBoit kucinore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
MIPOMBIIIUICHHOCTH. BakHEHIMEe CTpOUTENbHBIE MaTepHalibl: KEpPaMHKa, CTEKJIO,
IeMEeHT, OeToH, xene300eToH. I[lpobiembl 06€30macHOTO  MCIOJIb30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa3I0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBE/ICHHE KAYECTBECHHBIX PEAKIIUH Ha XJIOPUJI-UOHBI U HAOIOJACHHUE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwIue (PU3NYECKHe W XWMHYECKHE CBOMCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAHUE BHUAEOMATEPHUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IiaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3amMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 0OYTIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCIJIOTBI, U3YYEHUE XUMUUECKIX CBOMCTB Pa30aBIECHHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
MpPOTEKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U uUxX
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUIAEOMATEpPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX ya0oOpeHui, MolydeHue, coorpanue, pacro3HaBaHUE U U3YUYEHUE
CBOMCTB aMMHaka, MPOBEACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-uoH W U3yyEHUE TIPU3HAKOB UX MPOTEKAHUSA, B3aUMOJCHCTBHUE
KOHIIEHTPUPOBAHHOW a30THOW KHUCJIOTHI C MeEIbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, (yiepeHa, O3HAKOMIICHHE C MPOIECCOM aJICOPOIIMU pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIy4EHHUE,
coOupaHue, paclioO3HaBaHUE M M3YUYEHUE CBOMCTB YIJIEKHCIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeline HeMeTaibl U HX
COECTUHEHUSD).

MeTaJibl U1 MX COeIMHEHUS

OO01masi XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONy4YeHUs MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpPOH3a)
U UX IPUMEHEHHE B OBITY U TIPOMBIIIICHHOCTH.

[[{enounple MeTambl: nonokeHne B [leproanyeckoil cUCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B MHPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl u
TUAPOKCUIBI HaTpusit W Kanus. [IpuMeHeHHue MIeNIOYHBIX METalIOB M HX
COEJIMHEHUM.

[Ilenoyno3emenpHblE META/UIBl MAarHUd W KaJbLUWW: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3yiemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHre B pupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U



KaJiblusl. BaxkHeiiine coefuHeHNs Kanblus (OKCU, TUIPOKCU/I, coiin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AsroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAecHWe B mpupoae. dDuszmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOMCTBA OKCHAA U THAPOKCUIA
ATIOMUHHS.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HaxXOoxAeHuWe B mnpupoae. Dduznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcubl, TuApoKcu bl U comu xxenesa (1) u sxenesa
(III), ux coctaB, CBOMCTBA U MOJTyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMHU, H3y4YECHHE PE3YJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJL30BaHUE BHJICOMATEPUAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIUi HAa OHBI: MarHus, KaJIbIIUs, aTIOMUHMS, ITMHKA, skere3a (II)
u xenesa (II), menu (II), HaGmromeHUE M omMHMCaHUE IPOIECCOB OKpAaIMBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlus U Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieI0BaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCHA LIMHKA, PELICHUE 3KCIIEPUMEHTAIbHBIX 33/a4 10 Teme «BaxHeuime
METAJUJIbl U KX COCIUHEHHUS.

XuMHS M OKPYKAKOLIAS cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW »XKU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarouleh cpenbl (MpeaesibHas I0mycTHMas
KOHLeHTpanus BeuiecTs, aanee — [1JIK). Poias xumMun B pemieHnn 3KoJI0rH4ecKux
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemmnuwie céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MpPU M3YYEHHM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmume ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITBI.

®duszrka: MaTepus, aToM, MJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI,
PaINOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIIPOBOJHUKH, — JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, r'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIINYECKAas]
peméTKa, CruiaBbl, (PU3MUYECKUE BEJIMYMHBI, €IUHUIBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yA0OPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHLHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, TOJIE3HbIE
HCKOIIaeMbIe, TOTJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTHUTAIOTCS B X0J¢ OOYyYCHHS XHMHUU B CIAMHCTBE YUYCOHOUW M
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COI[MOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU IMOBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMN 00YUYaIOIIUXCS.

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

1) maTprMoTH4YeCKOro BOCIMTAHUA:

[IEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NOHWMAaHUWS 3HAYEHUS XUMHYECKOWM HAyKH B KHU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxJaaHCKOr0 BOCIIUTAHUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHONIIECHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4EeOHOMCCIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUJIAX ACSITEILHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BBITIOJIHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIIEPUMEHTOB,
CO37[aHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO ¥ B3aMMOIIOMOIIIH
B MPOIIECCE ITOM yueOHOM AesTENHbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBE/ICHUE
M MOCTYNKH CBOMX TOBApUIIEH C MO3UIMHM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM OCTYNKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH W COCTABJISIOLIME
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIyYEHHE HOBBIX 3HAHHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0aeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YHUTATENIbCKOW KYJBTYpPhI, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKHUMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO U TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHHOCTH M YPOBHSI OOyuYeHUsS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HaHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KH3HU, OCO3HAHWE MOCIHEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs, HAPKOTUKOB, KypEHHs ),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHud ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuii U Tpyda pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3yibTaTam TPYI0BOM IEATEIbHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUsT NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOpP
VHIUBUYyJIbHOM TPAEKTOPUU MPOAOCHKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHEHON Mpo(eCcCUOHATBHON IE€ATEIbHOCTU U Pa3BUTHSI HEOOXOJUMBIX YMEHHH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATILHOM CpEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK HCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMWS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOr0 M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYECKOMY M TICUXMYECKOMY 370POBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUHU, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, IS OBBIIICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJIbLHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3yJbTaTOB BBIIEISAIOT 3HAYMMBIC IS
(bopMUpPOBaHKS MUPOBO33pEHUS O0IICHAYYHbIE TOHATHS (3aKOH, TEOpHUs, TPUHLIHII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbie
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX HpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHHE MHPA, U YHUBEpPCaJIbHbIC YUeOHBIC NCUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPhIE 0OECIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSIMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMpPATh OCHOBAHUS U
KpUTEpUH JJISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
YCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3YUYCHWS,
CTPOUTH JIOTUUECKUE PACCYXIeHUS (MHIYKTHBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHH),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIPOIECCEe TNO3HAHUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJUYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIEMEHTa), XUMHYecKas ¢Gopmylia W YpaBHCHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCaX U SIBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUSL:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI ISl (POPMUPOBAHUS TUIIOTE3HI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbBIX CYKJICHUH;

MPUOOpPETEHUE OIbITa 110 TUTAHUPOBAHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HalJIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIICTIOBAHUS, COCTABIATh OTUET
0 MPOJIeTTaHHOM padoTe.

Pa6ora c undopmanueii:

YyMEHHE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH UHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUs, CHPABOYHbBIC
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4HbIE METOJbl M 3alpOChl MPU NOHUCKE U OTOOpE
uHGOPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 337a4 ONpeneIEHHOrO THIIA, MPUOOPETEHHE OIbITa B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPO aKTUBHOTO HUCIIOJIb30BaHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANbHYIO (hOpMY MpeAcTaBlIeHUsI HHPOPMAIUH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4yeOHOH U
UCCJIEI0OBATENBCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHHUKATHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS:

YMEHMsI 3a/1aBaTh BOMPOCHI (B XOJ€ AUasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (OPMyIMpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MTPEJIOKEHHON 3a1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JIEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTALUIO
PE3yNbTAaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOTO OMNbITa,
1a00paTopHOI pabOTHI IO HUCCIIEIOBAHUIO CBOMCTB BEMIECTB, yU4E€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxaeHus, oOMEH MHEHHMSIMH, «MO3TOBBIE IITYpMbD», KOOPAUHALINSA
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PeryasiTuBHbIe yHUBeEpCaJbHbIEe YUeOHbIE 1eliCTBUS:

YMEHUE CaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3PPeKTUBHBIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEJIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIIHSIX,
OLICHUBATh COOTBETCTBHUE IMOJYYEHHOIO PE3yJbTaTa 3asBJICHHOM LW, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pE3yJbTAaTOB IO OCBOCHHUIO 0053aTEIbHOrO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, crnenupuiecKkue I TpeAMETHOW obmactn  «XuMHS», BUIBI
JEATCIBHOCTH 1O  TOJYYEHHI0O HOBOIO 3HAHUS, €ro  HWHTEpIpETallH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOydenus B 8 kjiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKUX MOHSTUN: aTOM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasi peakuus, KiacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINH, TEIUIOBOM 3P (HEKT peakinm,
SAJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KaTHWOH, AaHWUOH, pacTBOp, MaccoBas JOJs BeIlEeCTBa
(mporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHATUH U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY I COCTaBJieHUs (popmyi
BEIIECCTB M YPAaBHEHUN XUMUYECKUX PEAKIINM;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHEHHSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT WX mojioxkeHus B Ilepuomnueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyr0 ¢opmy Ilepuomnyeckoit
CUCTEMbl XHMMUYECKHUX JJIEMEHTOB: pa3judaTh IMIOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maibsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepmomuueckass cucTeMa XHUMHYECKHX diemeHTtoB J[. .
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011Iee YHUCII0 SJIEKTPOHOB U
pacnpezielieHUue UX MO0 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIYy M COCTaBy YYacTBYIOUIMX B pEaKIUH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHI;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOro »3JIeMEHTa MO (opmysie COeqUHEHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEeaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTCILHOMN EATeTLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE MPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJbI
MO3HaHUs — HaAOMIOJeHNE, M3MEpPEeHHe, MOICIMPOBAHUE, SKCIICPHUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH NMPABUJIAM MOJIb30BAHUS XUMHUECKOU MOCYAO0N U JIA00PaTOPHBIM
o0OpyZIOBaHMEM, a TaKXe NpaBWiaM OOpalleHus C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Boopoa M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCcoBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOJIUTH
XUMHUYECKHE DKCIEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoHiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHUIA:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJICEHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKasl CBS3b, TEIUIOBOU AP DeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBIICHHE, aJUIOTPOIIUS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaH, MOHHAs,
MeTaJlTn4yecKas ), KpucTaindeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEAKINH, MPEACIbHO JIOMYyCTUMAas KOHIICHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH THU MTOHSITHUSA MPU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJII COCTaBJICHUS (GopMyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIU;

OMPENIEIATh BaJIGHTHOCTD U CTENIEHb OKUCIECHUSI XMMUYECKHUX 2JIEMEHTOB B
COCMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJICHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps] MOHA MO XUMHUYECKOU (dopmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpsiBath cMbica [lepuonmueckoro 3akona J[. M. MennpeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyto (popmy Ilepuoamdeckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
paziuuath TMOHATHUS «rjaBHas mnoiarpynmna (A-rpynmna)» U «mnodouyHast
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMU
XapaKkTepUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanpa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH O0IME 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COEIUHEHUH B Mpejenax MajblX MNEPUOJIOB U
INIABHBIX MOJTPYI C YYETOM CTPOCHUS X aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HECOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3G (}EKTy, MO M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHYECKUX DJIEMECHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OOMME W CrenuPUIecKne XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
puMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0OYEN U COJIEW, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIMHA HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIICCTBAMU PA3JTMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MacCCOBYIO JIOJII0O XHMHYECKOIo J3JieMeHTa 1o ¢dopMmyJie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEeaKIuy;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYECKOM TIOCYI0H 1 Tab0paTOPHBIM
obopynoBaHMEM, a TakK)e TMpaBwia oOpalleHus C BeEIIeCTBAMHU B
COOTBETCTBHM C HHCTPYKIMSIMH TIO BBIIOJHEHHUIO J1AOOPaTOPHBIX
XUMHUYECKUX OIMBITOB IO TIOJIYICHHUIO B COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa U yTJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKITUH, TOATBEPIKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUJI-, OPOMHA-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEPAIIMH MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMATH3aIINIO, BBISIBIICHHE TPUYNHHO-
CJICJICTBEHHBIX CBSI3€H — JJI M3Y4YEHUs] CBOMCTB BEIIECTB M XUMHYECCKUX
peakinii, E€CTCCTBEHHO-HAYYHBIC METOJABI IO3HAHWS — HaOII0ICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUJIACC
KoanuyecTBO 4YacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HU(POBDbIE)
KonTposabHubie IpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThbI
Paznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumus — BakHas 00J1acTh

11 €CTEeCTBO3HAHUS U 5 ) bubnuorexa [IOK

' MPAaKTUYECKOU NEeATEIbHOCTH https://m.edsoo.ru/7f41837¢

yeJoBeKa

12 BemecTBa 1 XuMudeckue 15 | bu6nmorexa LIOK

' peakunu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pa3nen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopon. Ilonstue 6 | bubmuoreka [IOK

’ 00 okcumax https://m.edsoo.ru/7f41837¢c
5 Bogopon. Ilonsitue o 2 | 0 bubmmnoreka HOK

' KHCIIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 0 | bubmuoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACChI 1 | 1 bubnuoreka [{OK

' HEOPraHUYECKUX COECIMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pazpnen 3. Ilepnoanueckuii 3axkoH u Ilepuoguyeckasi cucrema xumniyeckux 3j1eMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeAKIIHU




3.1

3.2

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
XHMHUYECKUX djieMeHToB /1. U.
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
OKucnuTenbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

Hroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢c




9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HanmeHnoBaHue pa3/ie/ioB U TeM undposbie
Ne i/ P Konrpoabnsie IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pasnea 1. BemecTBo M XuMH4yecKkmne peakuun
11 [ToBTOpEHME 1 yIITyOJICHHE 3HAHUT 5 | 0 bubnmnoreka HOK
' OCHOBHBIX pa3/IesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. g | | bubnnoreka [JOK
' XHUMHUUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTaibl M X coeIMHEHUS
)1 OO11ast XapaKTepUCTHKA XUMHUECKUX 4 | bubmuoreka [OK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 1 brbmmorexa [TOK
' py - eP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mras XxapakTepruCcTUKa XUMHYECKUX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 bbmmorexa [TOK
' Py ' ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
24 sneMeHToB [VA-rpynmsl. Yriaepoa u 8 1 0 bubmmorexa [TOK
' . py ' post https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTaJlJIbI M MX COeAUHEHUS

3.1 OO01e CBOMCTBA METAJLIOB 4 buGnuorexa [IOK
https://m.edsoo.ru/7f41a636
3.2 Baxuelinime MeTaibl 1 UX COSTUHEHUS 16 Bubmaorexa ITOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3jnen 4. Xumus u okpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU YEJIOBEKA 3 bubnuorexa [IOK
' B p https://m.edsoo.ru/7t41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 buGnuorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HMara nugposeie
Tema ypoka KonTpoabusbie IIpakTnueckue
n/n Bcero H3Y4YeHH S o0pa3oBaTtejibHbIE
padoThI padoThbI
pecypcsl
| [Ipeamer xumun. Ponb xumuu B | bubnunorexa LIOK
JKW3HU 4ejioBeKka. Tesa u BelecTBa 02.09.2025  https://m.edsoo.ru/ff0d210c
’ IlonsaTue o MeTo1aX MO3HAHUS B | bubnuoreka [{OK
XAMHUHU 04.09.2025 | https://m.edsoo.ru/ff0d227e
[TpakTuueckas padorta Ne 1
3 «IIpaBuna paboThl B 1abopaTopuu 1 | 1 bubnnorexa [JOK
npUEMBI OOPALIIEHUS C 09.09.2025 | https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYI0BAaHUEM
Yucreie BelecTBa U CMECH. bu6mmoteka IIOK
4 . 1
CniocoOsI pa3aenenus cMmeceit 11.09.2025  https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmorera [OK
. 16.09.2025 | https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bu6nunorexa LIOK
6 A 1
TOMBL I MOTICIYITHL 18.09.2025  https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AJIEMEHThI. 3HAKU | bu6mmoteka IIOK
(CHMBOJIBI) XUMHUYECKHX JICMEHTOB 23.09.2025  https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U COXKHBIE BENIECTBA 1 bubmorexa [IOK
P 25.09.2025  https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa HOK
P Y 30.09.2025 | https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa
BeIeCTB. XUMUYECKasi hopMyIia.

bu6nmmoreka [IOK

10
BaneHTHOCTE aTOMOB XUMHYECKHUX 02.10.2025 = https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
OTHOCHUTENbHAA aTOMHAs Macca.
11 OTHOCHUTENbHAS MOJEKYIIpHAs bubnmorexa LHOK
yip 07.10.2025  https:/m.edsoo.ru/ff0d323c
macca
2 MaccoBast 1011 XUMHAYECKOTO bubnunorexa LIOK
3JIEMEHTAa B COCIMHECHUU 09.10.2025  https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemiectra. MoJib. bubmuoreka [{OK
MougnsipHas macca 14.10.2025  https://m.edsoo.ru/ff0d5230
14 DdusznyecKrue U XUMUYECKUE SIBICHUS. bubmuoreka [IOK
XuMu4ecKas peakuus 16.10.2025 @ https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yCIOBHsI IPOTEKAHUS bubnunoreka LIOK
XUMHYECKUX PeaKIui 21.10.2025  https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MacChl BEIIECTB. bubnnorexa [JOK
XHWMHUYECKUE YPABHEHUS 23.10.2025  https://m.edsoo.ru/ff0d3b88
Brrunciienus KoandecTBa, MacChl
17 BEIIECTBA 10 YPAaBHEHUIM bubnuorexa [IOK
Hl P . 06.11.2025 @ https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKITHA
Knaccudukanmsa XuMHYECKAX
18 eaK Hlif (co;l WHEHUS, PA3JI0KEHUS brbmmorexa [TOK
peardt A P ’ 11.11.2025  hitps://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIknoneauct. O0obIeHne U bubmorexa HOK
H AT Hf 13.11.2025  https://m.edsoo.ru/ff0d40c4
cUCTEMATH3aLUs 3HAHUH
20 KonTponbhas padota Nel o teme bubmuoteka [IOK
«BemiecTBa 1 XUMHUYECKHE PEAKIIHI 18.11.2025  https://m.edsoo.ru/ff0d4290




Bo3nyx — cMech razon. CoctaB

21 Bo3ayxa. Kucimopog — ajemeHT u bubmorexa HOK
Ayxa. pol 20.11.2025  https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
duznyecknue 1 XUMHYECKUE
CBOMCTBA KHCJIOpO/ia (peaKkIuu bubnmnoreka HOK
22
okucieHus, ropeaue). [loustue 06 25.11.2025 = https://m.edsoo.ru/ff0d4614
OKCcHAaX
CrocoObI MoTyYeHus KUCJIOPO/ia B
23 71a00PATOPUH M IPOMBIIIJICHHOCTH bubmorexa HOK
pATOp P ' 27.11.2025  https://m.edsoo.ru/ff0d497a
[IpumeHneHue KucIopoia
TernoBoit 3¢ ekt XuMUIecKo
24 peaKIuu, MOHSITHE O bubnunoreka LIOK
TEPMOXUMUYECKOM YPaBHEHUH, IK30- 02.12.2025 | https://m.edsoo.ru/ff0d4790
1 DHAOTEPMUYECKHUX PEAKIIHIX
TomnuBo (HedTh, yroab U METaH).
25 3ar $I3H€}EI/I€(1];O3 yxa CITOCOOBI lro bubmorexa HOK
p AYxd, 04.12.2025  https://m.edsoo.ru/ff0d4c4a
MpEeI0TBpAIEHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonyuenne u cobnpanme bubmorexa HOK
Y P . 09.12.2025 | https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3YUCHHUE €TO CBOMCTBY
7 Bogpopox — sneMeHT u mpocTtoe bubmmorexa LIOK
BelecTBo. Haxoxnenue B npupoae 11.12.2025  https://m.edsoo.ru/ff0d4dd0
®dusnyeckue 1 XUMHYECKUE
28 cBoiicTBa Bojiopoja. [[puMenenne bubmorexa HOK
sopoaa. 1P 16.12.2025  https:/m.edsoo.ru/ff0d4dd0
BOJZIOpOJA
29 [ToHsITHE O KMUCIOTAX M COJSX bubmorexa HOK
18.12.2025 = https://m.edsoo.ru/ff0d50d2




Crnioco0sI MoTy4YeHust BOAOPO/Ia B

bu6nmmoreka [IOK

30
nabopaTopuu 23.12.2025 | https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padota Ne 4 o Teme

31 «ITomy4enne u coOupanue Bo1opoa bubmmorexa [IOK

Y . P HAOPOE, 25.12.2025  https://m.edsoo.ru/ff0d4f42
W3Y4YEHHUE €r0 CBOHCTBY»

1 MonsipHblii 00bEM Ta30B. 3aKOH Bu6muoteka [JOK
ABoraapo 30.12.2025  https://m.edsoo.ru/ff0d542¢
Brrunciienus o0béMa, KOJIHYECTBa

33 BEII[ECTBA ra3a Mo €ro M3BECTHOM bubmorexa HOK

. N Y 13.01.2026 | https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BEMY
Beruncnenus 00bEMOB ra3oB 1o

34 ABHEHHUIO PEaKIIMU Ha OCHOBE bubmorexa HOK
P peailt ° 15.01.2026  https:/m.edsoo.ru/ff0d5708
3aKOHA O0OBEMHBIX OTHOIIICHUN Ta30B

35 DOHU3NYECKUE U XUMUYECCKHIE bubnunoreka LIOK
CBOMCTBA BOJEI 20.01.2026  https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsarue 00 bubnuoreka [{OK
WHJUKATOpax 22.01.2026  https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopHUTenb.

37 HacplleHHbIe 1 HEHACHIIICHHBIE bubnuoreka [{OK
pactBopbl. MaccoBas 10J1s1 BEIIECTBA 27.01.2026  https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTuyeckas padora Ne 5 o Teme

18 «IIpurorosienne pacTBOpoOB ¢ bubmuoteka [IOK
onpeaenEeHHON MacCOBOM J10JIeH 29.01.2026 @ https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEMIECTBA»

39 KonTtponbHas padora Ne2 o reme bu6muoreka [JOK
«Kucnopon. Bonopoa. Bona» 03.02.2026 = https://m.edsoo.ru/ff0d6342




OKcupl: COCTaB, KiIaccuUKaIus,

bu6nmmoreka [IOK

40
HOMEHKJIaTypa 05.02.2026 = https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHYECKHE CBOMCTBA
bubnunorexa LIOK
41 KHCIIOTHBIX, OCHOBHBIX U
10.02.2026 = https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUIOB
4 OcHoBaHusI: cOCTaB, Kiaccuduxams, bubnunorexa LIOK
HOMEHKJIaTypa 12.02.2026  https://m.edsoo.ru/ff0d67ca
43 [TonyueHne u XMMUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHHI1 17.02.2026  https://m.edsoo.ru/ff0d67ca
m Kucnotsl: cocraB, kitaccudukanms, bubnunoreka LIOK
HOMEHKJIaTypa 19.02.2026 | https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHnue u XxuMHuyeckue CBOWCTBa Bbu6motreka [JOK
KHUCJIOT 24.02.2026 @ https://m.edsoo.ru/ff0dfee2
Coiu (cpeaHue): HOMEHKIIATYpa,
46 cnocoélf HI;JI tl)eHI/Iﬂ XHMHHZEKHG bubmmorexa [OK
. Y ’ 26.02.2026 @ https://m.edsoo.ru/00ad9474
CBOIiCTBa
[Tpaktuyeckas padora Ne 6. Pemenue
47 SKCHEPUMEHTAIBHBIX 33/]1a4 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJ1acChl HEOPTaHUYECKUX 03.03.2026 = https://m.edsoo.ru/00ad9b7c
COETUHEHUIN)
I'eneTnueckas CBsA3b MEXK
48 KJaccaMHu HEO FaHI/I‘leCKI/IHXy bubmmorera [OK
N P 05.03.2026  https://m.edsoo.ru/00ad9a50
COCIMHCHUI
49 O06o0menne 1 cucTeMaTru3aIus bubnuotexa [JOK
3HAHUI 10.03.2026  https://m.edsoo.ru/00ad9cb2
KonTponbnas padota Ne3 o teme
50 "OCHOBHEBIE KJ1aCChI HEOPTaHUYECKHUX bubmmorexa [IOK
p 12.03.2026  https://m.edsoo.ru/00ad9ela

coenquHeHni"




[IepBble NOMBITKU KJIACCH(PUKAUU

51 XUMHUYECKUX 3JIeMEHTOB. [ToHsITHE O bubmorexa HOK
17.03.2026  https://m.edsoo.ru/00ad9ffa
PYIIAaxX CXOJHBIX 3JIEMEHTOB
[lepuoauueckuii 3aKOH U
50 Ilepuoanueckas cucrema bubnmnoreka HOK
XUMHYEeCKHUX deMeHToB /. U. 19.03.2026 = https://m.edsoo.ru/00ada52c
Menpeneena
53 [lepuonpl, rpynimbl, MOATPYIIIbI bubmmorexa [IOK
24.03.2026 | https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX bubanoreka [JOK
anep. N3oTonsl 26.03.2026  https://m.edsoo.ru/00ada342
CtpoeHue JIEKTPOHHBIX 000JI09eK
55 aToMoB 3JieMeHTOB [lepuoanueckoii bubmmorexa [IOK
07.04.2026 = https://m.edsoo.ru/00ada6be
cucremsl [. 1. Menaeneesa
XapakTeprucTUKa XUMHYECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKEHUIO B bubnuoreka [{OK
[lepuonnueckoii cucreme /1. Y. 09.04.2026 = https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenneneeB — y4€HbIN, I1€1aror u 14.04.2026 | https://m.edsoo.ru/00ada96e
rpakIaHUH
Peseprubiil ypok. O60011eHNE U
58 CI/ICTI;)MaTI/IBE}l’IEI/IH 3HaHI/II;IH / bubmmorexa OK
. 16.04.2026  https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
59 KonTponbnas padota Ne4 o teme bubmuorexa [IOK
«Ctpoenue aroma. XUMHUYECKas 21.04.2026  https://m.edsoo.ru/00adb486




cBs3b» / Beepoccwniickas
npoBepouHas pabora

60 DIIEKTPOOTPULIATEITBHOCTh aTOMOB | bubmmoreka [JOK
XUMHUYECKUX DJIEMEHTOB 23.04.2026 | https://m.edsoo.ru/00adaab8
bubnmoreka [IOK
ol VoHHast XHMIECKas CBs3D ! 28.04.2026 | https://m.edsoo.ru/00adac34
KoBanenTHas nosisipHasi XuMu4deckas bubnmnoreka HOK
62 1
CBSI3b 30.04.2026  https://m.edsoo.ru/00adaab8
63 KoBanienTHas HenonsipHas | bubmmoreka [JOK
XUMUYECKAS CBA3b 05.05.2026  https://m.edsoo.ru/00adaab8
bubnuoreka [{OK
64 Crenexs okucieHus ! 07.05.2026  https://m.edsoo.ru/00adae28
OKHCIIHTEIIbHO-BOCCTAaHOBUTEIHHBIC bubnuoreka [IOK
65 1
peakuu 12.05.2026  https://m.edsoo.ru/00adb076
66 OKUCIUTENU U BOCCTAHOBUTEIIU 1 bubmmorexa [IOK
14.05.2026  https://m.edsoo.ru/00adb076
PeseprubIil ypok. O6001IeHNE U
67 CHCTEeMaTU3als 3HAHUH 110 TEME | bubmuorexa [IOK
«Ctpoenne atomMa. XuMHUUIECKast 19.05.2026 = https://m.edsoo.ru/00ad9cb2
CBSI3b»
68 PesepsHblit ypok. O6o0ieHue u | bubmuoteka [IOK
CUCTEMaTH3alMs 3HAHUH 21.05.2026  https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Mara nudposeie
Tema ypoka Kontposbubie IIpakTHueckue
n/n Bcero H3Y4YeHH S o0pa3oBaTtejibHbIE
padoThI padoThbI
pecypchl

Ilepronnueckuit 3aK0H.

| Ilepuoauueckast cucrema | Bu6muoteka [JOK
XAMUYECKUX di1eMeHToB /1. U. 04.09.2025  https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOWCTB XMMHUYECKUX IJIEMEHTOB 1 bubmorexa HOK

R 06.09.2025 | https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHWYECKUX BELIECTB 11.09.2025  https://m.edsoo.ru/00adb7e2

4 Bunapl xumMuueckoil CBA3U U THUIIBI 1 bubmmoreka IIOK
KPUCTAJUIMYECKUX PELIETOK 13.09.2025  https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
«IToBTOpEHUE U yrirydneHue

5 . 1 1
3HAHWH OCHOBHBIX Pa3zeiioB Kypca 18.09.2025
8 Kimacca»
Knaccudukanms xumuaecknx

6 €aKIIMH 10 Pa3IuIHBIM 1 bubmorexa HOK
peardl P 20.09.2025 | https://m.edsoo.ru/00adbecb0
MpU3HAKAM
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakuu. [ToHsITHE O TOMOTE€HHBIX 1 bubmorexa HOK
peAtiT. 25.09.2025  https://m.edsoo.ru/00adbe9a

U I'CTCPOTCHHBIX PCAKIIUAX




IloHsTHE O XUMHUYECKOM
PaBHOBCCHUU. d')aKTopr, BIIHUAOIINC

bu6nmoreka [IOK

3 o
Ha CKOPOCTH XHMHHCCKOU peaKiiit 27.09.2025  https://m.edsoo.ru/00adc28c
U TIOJIOKEHUE XUMUUECKOTO
paBHOBECHs
9 OKHCIUTETBHO- bubmuorexa [IOK
BOCCTaHOBUTEJIBHBIE PEAKLIMHU 02.10.2025  https://m.edsoo.ru/00adcade
Teopust FIEKTPOTUTUYECKOIN
10 nccorranuu. CHIbHBIE U cl1a0ble buGnuorexa [IOK
8 HHat. 04.10.2025 | https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HMonnrle ypaBHEHUS peakIun buGnuorexa LIOK
yp peakl 09.10.2025  https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
2 OCHOBaHHI B CBETE MPEICTABICHUM bubanoreka [JOK
00 JIEKTPOIUTUICCKON 11.10.2025  https://m.edsoo.ru/00add5d8
IIUCCOLIMAIINT
XHUMHUYeCKHe CBOMCTBA cojell B
13 CBETE IPEACTABIECHU 00 bubnuorexa [IOK
bet . 16.10.2025 | hittps://m.edsoo.ru/00add8b2
AIEKTPOJUTUYECKON JUCCOIHAITTT
14 IlonsTue o rmapoanse cojei bubnmorexa OK
AP 18.10.2025  https://m.cdsoo.ru/00add9d4
KonTponbnas padora Ne2 o teme
s «INEKTPOIUTUYECKAS bubmuorexa [IOK
nucconuanusg. XuMu4ecKue 23.10.2025 @ https://m.edsoo.ru/00addecO
peaKiuu B pacTBOPAX»
O06o001eHre U CHCTEMAaTH3aIIH bubmuoreka [IOK
16 .
3HAHUH 06.11.2025  https://m.edsoo.ru/00addd 12




[TpakTrueckas padora Ne 1.

17 «Perrenue pKCrepuMEHTAIILHBIX bubnmorexa LHOK
P 08.11.2025 @ https://m.edsoo.ru/00addbfa
3a1a9»
OO6m1ast xapakTepucTHUKa
. bubnmorexa [IOK
18 rajgoreHoB. XMUMHYECKHE CBOMCTBA
13.11.2025  https://m.edsoo.ru/00addfe2
Ha IIpuUMepe xXjopa
Xnoposogopoa. CoJissHas KHCIIOTa,
19 XI/IME‘ICCKI/IS CBOMCTBA, ITOJIyUECHHE bubmorexa LOK
’ Y ’ 15.11.2025  https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTuueckas pabora Ne 2 o teme
20 «Ilonydenue conAHON KUCIOTEI buGnuorexa [IOK
Y . . ’ 20.11.2025 | https://m.edsoo.ru/00ade348
M3yuyeHue e€ CBONCTB»
Brruucnenust no ypaBHeHUSIM
21 XUMHYECKHUX PEaKIIUH, €CIIN OJUH bubnnorexa [IOK
peaiiu, a 22.11.2025 | https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30bITKE
” OO1as xapakTeprCcTHUKa SJIEMEHTOB bubnnorexa [JOK
VIA-rpynnel 27.11.2025  https://m.edsoo.ru/00ade64a
AnnoTtponHbsle MOIU(pUKALIUN
23 cepel. HaxoxieHue cepsl U €€ bubnuoreka [IOK
COEIMHEHUH B IIPUPOJE. 29.11.2025 | https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKUCTBA CEPBI
CepoBogiopoa, CTpOCHHE,
24 @Hgnqecmlzei XI/III:\)/II/I‘-IGCKI/IG brbmmorexa [TOK
o 04.12.2025  https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunasl cepel. CepHas KHCIOTA,
25 q)nsntl:ecm/lre) " xmfnqecxne bubmmorexa LIOK
06.12.2025  https://m.edsoo.ru/00adea28

CBOMCTBA, IPUMEHEHNE




XuMmudeckue pe€aKkuuuy, JCxKalue B
OCHOBC IIPOMBIIIJICHHOT'O criocoba
MOJIyUCHUA cepH0171 KHUCJIIOTBI.

bubnmoreka [IOK

26
XHUMHYECKOE 3arps3HEHNE 11.12.2025  https://m.edsoo.ru/00adec8a
OKpYKarolleu cpeibl
COCIMHECHHSIMU CEPBI

7 Beruucnenue MaccoBoit 0y bubnuorexa [JOK
BBIXOJA IPOJYKTa PEaKLIMU 13.12.2025 @ https://m.edsoo.ru/00adec8a
OO6m1as XxapakTeprucTHKa 3JIEMEHTOB
VA-rpynmnsl. A30T,

28 aCIIPOCTPAHEHUE B IPUPOIE Bubmiorexa OK
Pactipoctp PHpOAE, 18.12.2025 | hittps://m.edsoo.ru/00adeeab
(bu3HUecCKre U XUMUYICCKUE
CBOICTBa
AMMHaK, ero pU3ndYecKue u

29 XUMHUYECKHUE CBOMCTBA, ITOJIYUEHHE Bubmiorexa OK

> Oy 20.12.2025  hitps://m.cdsoo.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padora Ne 3 o Teme
30 «Ilonyuyenne amMmmuaka, H3yueHUE bubnmorexa OK
y . » 13Y 25.12.2025  https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3oTHas KucioTa, e€ Gu3ndecKkue bubnuoreka [IOK
U XUMHYECKHE CBOUCTBA 27.12.2025  https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHWUS B KQU€CTBE MHUHEPAIIbHBIX

32 00peHnii. XUMHUYECKOE bubnuorexa [IOK
YRODPEHHH. 5 15.01.2026  hitps:/m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIEH CpeIbl
COEIMHEHUAMH a30Ta

13 ®docdop. Oxcun dhocdopa (V) u bubnmnorexa [JOK
dbochopnas kucnorta, pusznyeckue 17.01.2026 = https://m.edsoo.ru/00adf68a




Y XUMHUYECKUE CBOMCTBA,
MOJTyYeHHE

Hcnons3oBanue pocdaros B
Ka4yeCcTBE MUHEPATbHBIX

bubnunorexa LIOK

34
yaoOpeHuid. 3arpsi3HeHNEe 22.01.2026  https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hochaTaMu
VYraepon, pacipocTpaHEeHUE B
35 npu z e gmnlzlecsl)/le u bubmmorexa [IOK
PHPOAC, . 24.01.2026  https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOMCTBA
Oxcunel yraepojaa, ux pusndeckue
U XUMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKUE IPOOTIEMBI buGnuorexa [IOK
P ’ 29.01.2026 @ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepoa
(Iv)
37 VYrobHas KUCI0Ta U €€ COIn buGnuorexa LIOK
31.01.2026 = https://m.edsoo.ru/00ac006¢c
[TpakTruyeckas pabora Ne 4 o Teme
18 "[losydyeHne yriekucioro rasa. bubmuoteka [IOK
KauectBennas peaxius Ha 05.02.2026 = https://m.edsoo.ru/00ae027¢
KkapOoHaT-uoH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpraHMYeCcKUX BeIIeCTBaX KakK O bubnuorexa [IOK
p H 07.02.2026 @ https://m.edsoo.ru/00ac054¢
COCITMHEHUSX yTIIepoaa
40 KpeMuunii u ero coe quHeHN bubmmorexa TOK
P a 12.02.2026 | https://m.edsoo.ru/00ae080a
41 [IpakTuueckas padora Ne 5. bubmuorexa [IOK
Pemenue skcnepuMeHTaIbHBIX 14.02.2026 = https://m.edsoo.ru/00ae0bf2




3a7ad4 1o teMe «Baxkuelimue
HEMETAJLIBI U UX COEAUHEHU)

KontponbHas padota Ne3 no teme

42 «Baxxneinme HeMeTaIbl U UX bubmorexa LIOK
19.02.2026 = https://m.edsoo.ru/00ae0e18
COEIMHEHUS
OOm1ast xapaKTepUCTHKA
XHUMHYECKHUX 3JIIEMEHTOB —

43 MeTaJu10B. MeTtajuinueckas CBs3b U bubnuorexa [IOK
METaJIMYeCcKass KpUCTaIIINIECKas 21.02.2026  https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKre CBOMCTBA
METAJIJI0B
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 ONEeKTPOXUMHYCSCKHH PsI bubmorexa HOK

P N b 26.02.2026 | https://m.edsoo.ru/00ael 156
HaIpsDKEHUHA METaJlIOB
OO6m1re criocoObI MOTyYSHHS
MmetauioB. CriaBel. Beraucnenus
45 110 YPaBHEHUSIM XUMHYIECKUX bubmotexa HOK
P . 28.02.2026 | https://m.edsoo.ru/00ael 156
peakiuii, ecii OIMH U3 PeareHTOB
COJIEPKUT MPUMECH
46 IlousiTHE O KOPPO3HU METAIIOB bubnmorexa OK
pp 05.03.2026 | https://m.edsoo.ru/00ae1278
bubnunorexa LIOK

47 €JI0YHBIE METAJIIbI
= 07.03.2026 | https://m.edsoo.ru/00ae14b2

43 Okcubl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJTus 12.03.2026 = https://m.edsoo.ru/00ae14b2

49 [IlemouHO3eMeTbHBIC METAILIBI — bubmuoreka [IOK
KaIbIIUM U Maraui 14.03.2026 = https://m.edsoo.ru/00ae15e8




bu6nmmoreka [IOK

30 BaXHEHUIHE COCAMACHAA KATL LI 19.03.2026  https://m.edsoo.ru/00ae15e8
51 JKécTkocTh BOBI U CIOCOOEI €€ bubnunorexa LIOK
YCTpaHEHUSA 21.03.2026 = https://m.edsoo.ru/00ae1886
[IpakTuyeckas pabora Ne 6 o Teme
52 "KEcTKOCTL BOIBI M METOJEI €6 buGnnorexa [IOK
" 26.03.2026 = https://m.edsoo.ru/00aelae8
yCTpaHeHUs
53 O06001IeHNEe U CUCTEMATU3AIIHS
3HAHUI 09.04.2026
. bubnuorexa [JOK
> AdroMHHHI 11.04.2026 @ https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U Bbu6motreka [JOK
TUIPOKCHUIA 16.04.2026 | https://m.edsoo.ru/00ae1c64
bubmuoreka [IOK
3 Keseso 18.04.2026  https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, THAPOKCUIBI U COJH bubmuoreka [IOK
xene3a (II) u sxenesa (11I) 23.04.2026  https://m.edsoo.ru/00ae35e6
53 O06o001meHre U CHCTEMaTH3aIIHs
3HAHUI 25.04.2026
ITpakTuyeckas padora Ne 7.
59 Pemenue skcriepuMeHTaIbHBIX bubmuoteka [IOK
3aj1a4 1o reme «Baknelimme 30.04.2026 | https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHEHUS
Brrurcnenus no ypaBHEHUSIM
60 XUMHYECKHUX PEaKIHH, ECIIU OIUH bubmuoreka [IOK
W3 pEeareHTOB JIaH B H30BITKE WIIH 02.05.2026  https://m.edsoo.ru/00ae1750

COACPIKUT IMPHUMECH. Brerancnenns




61

MacCCOBOM JIOJIHM BBIX0JIa TIPOJIyKTa
peakiuu

O0001IeHrEe U cUCTEMaTU3aLUs

3HaHUI 07.05.2026
KonrtponsHas padora Ne4 o reme
62 «BaxHenmme MeTaJliIbl U UX 1 14.05.2026
COCITUHEHUS
63 BemecTBa u maTepuaisl B | bubnmnoreka HOK
MOBCETHEBHOM KU3HH YEIOBEKA 16.05.2026  https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNE 1 bubmmoreka [JOK
OKpY’Karolllen cpebl 21.05.2026  https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHuu 1 Bbu6motreka [JOK
9KOJIOTUYECKUX TTPOOIeM 23.05.2026 = https://m.edsoo.ru/00ae4270
66 PesepBHrliit ypok. O6o01ienue u 1 bubnnorexa [JOK
CHCTEMAaTHU3alUs 3HAHUI 23.05.2026 | https://m.edsoo.ru/00ae0dOa
67 PezepBHbIil ypok. O606111eHHe u | bu6mmoteka [IOK
cucTeMaTHu3alus 3HaHuH 23.05.2026  https://m.edsoo.ru/00adb33c
68 PesepBubIil ypok. O6001eHIE 1 | bubmuorexa [IOK
cucTeMaTu3alus 3HaHui 23.05.2026  https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

8 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTaTa

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSA OCHOBHOI
06p330BaTeHBHOﬁ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa30BaHHﬂ

1

1.1

ITo Teme: ((HCPBOHa‘laJ'IBHLIC XUMHNYCCKHEC ITIOHATHA»

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHI: aToM,
MOJICKYJIa, XUMHUYECKHH 3JEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OJHOPOAHAs U HEOIHOPOJHAsA), BAJICHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJICKYJIIpHas Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl JOJiI XMMHYECKOTO
JJIECMEHTa B COCIIMHEHUH, MOJISIPHBIN 00BhEM, XUMHUYECKasT PEaKIus,
KnaccupuKalusg — peakluid: peaklud COCAMHEHHUSA, PEaKluu
pa3NoKEHUs, PEAKIMHM 3aMEIICHHs, pEakIuu OOMEHa, 9K30- H
SHAOTEPMHUUYECKUE PEAKIMH, TETUIOBOM 3((eKT peakiuu, pacTBop,

MaccoBas JIOJIsI BEMIeCTBa (MPOIEHTHAs KOHIICHTPAIIUSI) B PaCTBOPE

1.2

1.3

HUIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XMMHWYCCKHUX MIOHATHH H
MNPUMCHATH 5TU TOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHHﬁ

HCIIOJIb30BATh XUMUYCCKYIO CUMBOJIMKY IJISS COCTABJICHUS (I)OpMy'J'I

BEILIECTB U YPABHEHUN XUMUYECKUX PEAKLINN

1.4

PaCKpbIBATG CMBICII 3aKOHOB  COXpPAaHCHHUA MacCChl BCUICCTB,
NMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJSAPHOI'O YYCHUS, 3aKOHa

ABorazpo

1.5

OIpCACIIATL  BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHBIX

COETUHEHUIX

1.6

1.7

KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIUH (10 YUCIy M COCTaBy
YUYaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TEIJI0BOMY 3(PPeKTy)
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO Macchbl

BEILECTB




1.8

1.9

1.10

2.1

BBIYHCIISTH MAaCCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTa 1Mo (popmylie

COCIMHEHUS,

BBIUUCIISATH MACCOBYIO JIOJTIO BEUIECTBA B PACTBOPE

MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/IbI IIO3HAHHS — HAOII0JICHNE,
W3MEpEHUe, MOJCTUPOBAaHUE, OKCICPUMEHT (pealdbHBId U
MBICJICHHBIN )

[To Teme: «BakHelme npecTaBUTETN HEOPIraHUIECKUX BEIIECTBY

pacCKpbeIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX MTOHSATHH: OKCH I,

KHCJ10Ta, OCHOBAaHUC, COJIb

2.2

OIIpCACIIATE IMPHUHAAJICI)KHOCTh BCHICCTB K OHpe,Z[eJIéHHOMy KJIaccy

coeanHeHui 1o Gpopmynam

2.3

KJIACCU(PUIIMPOBATh HEOPTAaHMYECKUE BEIIECTBA

24

2.5

2.6

XapakTepu30BaTh (OMHMCHIBATh) OOLIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPXKIasl OMHCAHUE NTPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOLIMX  XUMHYECKHX
peakuuii

IIPOrHO3UPOBaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOT'O0 COCTaBa, BO3MOYKHOCTU IPOTEKAHHSI XMUMHUYECKUX

npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

ClieIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIol U
abopaTOpHBIM O00OpPYJOBAaHUEM, a TAaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIHSIMH IO BBITIOJTHEHHIO
na60paT0pme XUMHUYCCKUX OIBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOA), TPUTOTOBICHUIO
pacTBOpOB € OMNPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUUYECKUE HKCIIEPHUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB IMIENOYEH U KHCIOT C MOMOIIBIO

WHMKATOPOB (JaKMyc, (heHosnTanent, METUIOPaHK U IpyTHUE)

2.7

MIPOBOJIUTH PACUYETHI IT0 YPABHEHUIO XMMUYECKON peaKkIuu

[Io teme: «llepmognueckuit 3akoH u Ilepumonmueckass cucrema
xumuyeckux sneMeHToB J[. M. MengeneeBa. CtpoeHue aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

PaACKpPBIBATE CMBICII OCHOBHBIX XUMHUYCCKHUX TOHSTHH: AApO atoMa,

BHCKTPOHHLIﬁ clion aToMa, aTOMHas 0p6I/ITaJ'IL, paauyc aroma,




XUMHYCCKaA CBA3b, MOJIApHAss W HCHOJIpHAsA KOBAJICHTHASA CBA3b,
OJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHOH, AaHHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XUMHUYCCKUEC 3JICMCHTBI
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OIMCHIBATh U XapaKTepH30BaTh TabamuHyo Gopmy Ilepuoanueckoii
CHCTEMbl XMMUYECKHMX 3JIEMEHTOB: pa3iuyaTh IOHITHUSA «IJIaBHas
noarpynmna (Arpynma)» u «mnobouynas mnoarpynmna (brpymma)y,

«MaJiple» U «OOJIbIINE)» 11(510)5(018331

packpsiBaTh cMbica I[lepumoamdeckoro 3akona JI.M. Menpneneena:
JEMOHCTPUPOBATh MMOHUMAHUE TEPUOJUYECKOM  3aBUCUMOCTH
CBOMCTB XMMHUYECKHMX DOJEMEHTOB OT HX IIOJIO)KEHUS B

[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCHTH  0003HAU€HHs, KOTOphIE HMEIOTCS B  Tabnwmie
«lleppoguyeckas  cucrema  XUMUYeCKHX  anemeHToB .M.
MeHieneeBay ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHsI aTOMOB
XMMHUYECKHX DJEMEHTOB (COCTaB M 3apsj sjapa, o0llee 4YHCIo

QJICKTPOHOB U PpaCHpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOHM)

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

COCAUHECHUAX

3.7

OTpEeAENATh BUJl XMMHUYECKON CBS3M (KOBAJIEHTHAas M HOHHAs) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBo 1 XUMUYECKasi PEAKIUD)

1.1

PaCKpBIBATE CMBICJI OCHOBHBIX XHWUMHYECKUX TIOHSTHM: pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJIHUTBI, SJICKTPOJIHUTHYICCKAA AUCCOLHALINA,
p€aKkuu MOHHOT'O O6MeHa, KaTaJm3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMLIC n HCO6paTI/IMBIe pCaKkiuu,
OKHCIIUTCIBHOBOCCTAHOBHUTCIIbHBIC pc€aKkuuu, OKHCIIUTCIIb,
BOCCTAHOBUTCIIb, OKHUCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIIN,

aM(OTEepHOCTh, XWMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAas,




1.2

MeTaJIJII/I‘-IeCKaH), KpucCTallIn4cCKasd peméTKa, CIIIaBbI, CKOPOCTb
XHUMHYSCKOHN p€aknuun

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHUYCCKHX MMOHATUH H

MNPHUMCHATH OTU MOHATUA IIPU OITMCAHHUU BCHICCTB U UX HpeBpameHHﬁ

1.3

COCTABJISITh YPaBHEHUS AJICKTPOJIUTUUYECKON JTUCCOIMALUN KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAIIEHHBIE YpaBHEHUS peakiuil

HUOHHOTO OOMEHA

1.4

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITHUTEITFHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MIOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCca 3TUX peakuuit
MIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peakiiuu

[To temam: «Hemeramnsl U uxX coeauHEHUs» U «MeTamipl U UX
COETUHEHUS

XapakTepu3oBaTh  (OmMHMCHIBaTh) o0OmMe U cnenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TIOTBEPKIAT

OIMMCAHUC TIIPUMCPAMH MOJICKYJIIPHBIX W HOHHBIX ypaBHCHI/Iﬁ

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.2

2.3
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COCTAaBJIATH YPABHCHU A peaKuHﬁ, MOATBCPKAAOIUX CYIIECCTBOBAHNC

TeHETHYECKOM CBS3U MECKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

MIPOTHO3UPOBATH CBOMCTBA BCICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMUUCCKHUX npeBpameHI/Iﬁ B pa3JIMYHbIX

YCIIOBHSIX

ClieIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIoi U
nabopaTOpHBIM O00OPYJOBAaHUEM, a TAKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHSIMH IO BBITIOJTHEHHIO
na60paT0prlx XUMHUYCCKUX OIBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO

ra3006paSHLIX BCIICCTB (aMMI/IaKa H YTJICKUCIIOTO ra3a)

2.5

OpOBOAWUTE pPE€aKOWH, IMOATBCPKIAAIONINEC Ka4eCTBEHHBI COCTaB
pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XIJIOpPHU-,
Opomun, womua, kapOoHat, Qocdar, cummkar, cynbdar,
THUAPOKCUIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYE€HHBIX METaJUIOB,

MIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB

ITo Teme: «XuMHs 1 OKpy>Karolasi cpena»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMH4Yeckux moHatuil: [IJIK

BCIICCTBA; KOPPO3HA MECTAJIJIOB




3.2

MPUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIBHOU AEATEIBHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMAaTHU3aIHIO,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUIsI H3Y4YCHHS
CBOMCTB BEIECTB U XUMHUYECKHUX PEAKIIUN; €CTeCTBEHHOHAYYHBIC
METOJIbI TO3HAHUS — HAOIIOACHHWE, M3MEPEHHE, MOJCIUPOBAHHE,

AKCTIICPUMEHT (PEaIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS

[IepBoHavanbHbIe XUMUYECKHE TOHATHUS

[Tpenmer xumuu. Poip XxuMuu B )KM3HU 4eJOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemrecTtBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE

BCIIICCTB

ITonsTHE O METOAAX MTO3HAHUS B XUMHHU. UHCTBIE BEILIECTBA U CMECH. CriocoObl

pas3neneHus cmecen

1.3

1.4

ATOMBI U MOJICKYJIBI. Xumuueckue 3aeMeHThl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe X CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’ICKynﬂpHOG YUCeHUC

XuMuueckas Q)opMyna. BaneHTHOCTE aTOMOB XHUMUUYECKUX JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTraBa BCIICCTB. OtHocurenbHas aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJISIpHAad Macca. MaccoBasgs J0JIsi XHMHYECKOTO

9JICMCHTa B COCJMHCHHUH

1.5

1.6

KonnuectBo BemectBa. Monb. MossipHast macca. B3anMoCBs3b KOJIMYECTBA,
Macchl M YHMCIIAa CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacuérbl mo ¢opmynam

XUMHYECKHX COCIMHEHUM

Pu3nyecKkue U XMMUYECKHE sABJICHUSA. XMMHUUYECKas PEAKUA U €€ IPU3HAKU.
3aKOH  COXpaHEHHMs  MacCchl  BEIIeCTB.  XMMHMYECKHE  ypaBHEHUS.
Knaccugpukanuss  XUMHYeCKMX  peakiuil  (CoelMHEHMs, pa3JIoXkKeHus,

3aMelleHus, ooMeHa)

1.7

XWMHUYECKUN OKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
mpaBUJIaMy pabOTHI B T1ab0paTopuu U MpruéMaMu 00palieHus ¢ 1ab0paTOpHBIM
obopyoBaHWEeM, HM3y4YeHHE W OINucaHue (U3NMYECKUX CBONCTB 00pa3IioB
HEOPraHMYECKUX BEIIeCTB, HaOmogeHue (Qu3uuecknx (TUIaBIeHUE BOCKA,
TasiHHE JIbJ1a, PACTUPAHKE caxapa B CTYIKe, KHTIEHWE W KOHJICHCAIIUsI BOJIBI) U
XUMUYECKHX (TOpeHHe CBEYM, MPOKAIMBAHME MEIHOM MPOBOJIOKH,
B3aUMOJICCTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOIEHWE W OIHUCAHUE
MPU3HAKOB TMPOTEKAHMS XUMHUYECKUX peakIuil (paslokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJOPHIOM Oapus, pa3joKEeHHE

ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMOCICTBUE Kele3a C paCTBOPOM




conu Meau(1l), uzyuenune cnoco6oB pa3eneHus cMecel (C TOMOIIbI0 MATHHTA,
¢GwIbTpOBaHKE, BHIMIAPUBAHKE, AUCTUILIAIMS, XpoMarorpadus), IpoBeIcHIE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPe3yJIbTaTOB
MPOBE/ICHUS OIBITA, HJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MaCChl, CO3/IaHUE

MoieJield MOJIEKYJT (I1apOCTEP >KHEBBIX)

Baxueiime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razos. CocraB Bo3nyxa. Kucinopon — anemeHT U mpocroe
BemlecTBo. Haxoxxnenue kucinopoaa B mpupoae, Gpusnueckue U XMMUUYECKHUE
cBoiicTBa (peakiuu ropenus). Oxcunsl. [Ipumenenne kucnopoaa. CrnocoOsl
HOJY4YeHUs KUCIOpoAa B jabopaTopuu U NpoMblluieHHOCcTH. Kpyrosopor

Kucnopoza B npupoze. O30H — aoTponHas MoaAupUKaLus KUCI0poaa

2.2

TermnoBoii 3¢p(eKkT XUMUYECKOW peaknuu, TePMOXHMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJOTEPMUYECKHE peakuuu. TOIIMBO: yroib U MeTaH. 3arps3HEHHE

BO3/yXa, YCWICHHE TAPHUKOBOTO 3 (eKTa, pa3pylieHne 030HOBOTO CIIOS

2.3
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2.5

Bonopon — anemenT u npoctoe BemiecTBo. HaxoxaeHue Boopoaa B MpUpo/Ie,
busnyeckue M XUMHUYECKHUE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI IOy4EHHUSI.

Kucnotsl u conmu
MossipHblil 00bEM ra30B. Pacy€Thl Mo XMMHUUECKUM ypaBHEHUSIM

®usnyeckue cBoiicTBa BoAbl. Boma kak pacrBoputens. PacTBopsl.
Hacpliiennple 1 HEHACBIIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BEHIECTB B BOJIE.
MaccoBass fons BeliecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBL.
OcHoBanus. Posib pacTBOpOB B MPHUPOJIE U B KU3HU uernoBeka. Kpyrosopot
BOAbl B TMpUPOJE. 3arpsi3HEHHE MpUPOAHBIX BOJA. OXpaHa M OYHUCTKA

IIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudpukanus Heoprannueckux coenunennit. Oxcunpl. Kimaccudukanms
OKCHJIOB: colieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIe) U
HecoseoOpasyromue. Homenknarypa okcunoB. @u3nyeckue U XMMHUYECKHE

CBOMCTBa OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

OcnoBanus. Kiaccudukanus oOcCHOBaHM: IMIENOYM U HEPACTBOPHUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKUE M XUMUYECKHE CBOMCTBA
ocHoBaHui. [loryyenne ocHOBaHUM

Kucnoter. Knaccupukauus kucnor. Homenknarypa kuciaor. Ousnueckue u

XUMHUYECKHE cBoiicTBa KucaoT. Psan aktuBHocTth MetaiuioB H.H. bekxerosa.

[Tomyuyenue kucnot




2.9

2.10

2.11

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

[Tonydenue coineit
['eHeTnyeckas cBSI3b MEXAY KJacCaMHU HEOPTraHMUYECKUX COCIUHEHHM

XVMMUYECKUN JKCIIEPUMEHT: KAYECTBEHHOE OIPENEICHUE COIEP/KaHUs
KHCIIOpOJia B BO3JyXe€, MOJIy4eHUE, cOOMpaHUe, paclio3HaBaHWE U U3YyUEHUE
CBOWCTB KHUCIIOPOJ1a, HAOJIIOJCHUE B3aUMO/ICHCTBHS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMSI U IIPEKPAILEHUs TOPEHus (I10’Kapa), 03HAKOMJIEHUE C
o0pa3llaMu OKCUIOB M ONKUCAaHME HUX CBOWCTB, IOJYy4YeHHE, COOUpaHUE,
pacrno3HaBaHWE M M3Y4YEHHE CBOWCTB BOJIOpOAa (TOpeHue), B3aUMOACHCTBHE
BOZIOpOZa  C OKCHJIOM meaun(1l) (BO3MOXKHO UCIIOJIb30BaHUE
BUIEOMATEPHAJIOB), HAOIIOJCHNE 00pa3llOB BEUIECTB KOJIMYECTBOM | MOIIb,
UCCIICIOBAaHUE OCOOEHHOCTEH  pacTBOPEHHMs  BEIIECTB C  PA3JIMYHOM
pacTBOPUMOCTBIO, TPUTOTOBIICHUE PACTBOPOB C ONPEAECIEHHOM MACCOBOM
JI0JIEl PacTBOPEHHOIO BEILECTBA, B3aUMOJCHCTBUE BOABI C METaUIaMU
(HaTpueM U KajblieM) (BO3MOXKHO HCIOJIB30BAHUE BHJICOMATEPHAIIOB),
OIPECIICHUE PACTBOPOB KUCJIOT M IIENOYEH C IIOMOIUBIO HMHIMKATOPOB,
UCCIIEIOBaHHE O00pa3OB HEOPTaHWYECKHX BEIIECTB pPA3JIMYHBIX KIIACCOB,
HaOJroleHue W3MEHEHUsT OKPACKM MHIMKAaTOpOB B pacTBOpax KHUCIOT H
nienouel, uzyuenue B3aumozeiicteus okcuna meau(Il) ¢ pacrsopom cepHoit
KHCIIOTBI, KHCIOT € METaUIaMM, DPEAKLUUN HEWTpaln3alMH, IOJyYEeHUE
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO MeTajula JApYyTUM U3
pacTBOpa COJIH, PEHICHUE SKCIIEPUMEHTAIBHBIX 3a7ad 1o Teme «BaxHeimune

KJIaCCbl HCOPTaHNUYCCKUX COGHHHCHHﬁ))

3.1

[Tepnoanueckuit 3akoH u [lepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBpie MOMBITKM KIACCH(PUKAIUU XUMHUYECKUX dJIeMEHTOB. lloHsTne o
TPYIIax CXOAHBIX JIEMEHTOB (IIEJIIOYHBIC M IIETOYHO3EMENIbHBIC METAJLIHI,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyroT amM(pOTepHBIC

OKCHUABI U THAPOKCHUIBI

3.2

Ilepnonnueckuit 3akoH. Ilepmonnueckas cUCTEMa XUMHUYECKHX AJIEMEHTOB
JA.N. MenneneeBa. KopoTkonepuoanas © JUIMHHONEPUOAHAS  (OPMBI
ITepuoanueckoit cucrtembl xuMuueckux odiemMeHtoB J[.M. Menneneesa.
[leproael u rpynnsl. PU3NYECKUI CMBICT MOPSAIKOBOIO HOMEpPA, HOMEPOB

IIEpHO/1a Y TPYIIIBI JIEMEHTA
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3.5

Crpoenue aromoB. CoctaB aToMHBIX siaep. M3oTonsl. Dnexrponsl. CTpoeHune
JIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepuonnueckoii cucremsl .M. Menaeneea. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTa 10 ero nojoxkeHuto B [lepuoauueckoil cucteme .M. Menaeneena

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPYIINaM U IEPUOIAM.
3nauenue [lepuoanyeckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTUs Hayku W npaktuku. .M. MennaeneeB — y4yéHblid U
rpak iaHuH

Xumudeckass CBs3b. KoBajeHTHass (MOJspHAs MW HEMOJSApHas) CBA3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYSCKHUX 3IeMEHTOB. IoHHAs CBSI3h

3.6

3.7

Crenenb okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pCaKkunu. HpOHGCCI)I

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4eHHE OOpa3lOB BELIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE TMIPOKCHJA LIMHKA C PacTBOpaMHM KHUCIOT U
LIEJI0YEH, IIPOBEIECHUE OIBITOB, MWILIIOCTPUPYIOLIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_[I/Iﬁ (ropeHHe, pE€aKIuu pa31oKCHUA, COCI[I/IHGHI/IH)

9 KJIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemectBo n xumundeckas peakuus. [lopropenue

1.1

[Iepnoanueckuit 3akoH. Ilepuonnueckas cucTeMa XUMHUYECKHX DSJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHUYECKHX DJIEMEHTOB IEPBBIX TPEX IEPUOJNOB, KNS, KaldbLUsl U HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIeMEHTOB B [lepuoanueckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHJBI XMMHUYECKOW CBA3U. THIIBI KpHUCTANIMYECKUX
pEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALIMNYECKON
pemETK M BHJA XUMHYECKOH cBs3u. Kiaccudukanus m HOMEHKIaTypa
HEOpPraHMYECKUX BeUIecTB (MEXIyHapoJHas U TpUBHUaJbHas). XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAILIUXCSA K PA3IMYHBIM KJacCaM HEOPraHUYECKUX

COG}IHHGHHfl, FCHECTUYCCKAA CBA3b HCOPraHMYCCKHUX BCIICCTB




1.3

Knaccudukanus XuMUYeCKUX peakiuii Mo pa3IUdHbIM MpU3HaKaM (10 YHUCITY
U COCTaBy yUYacCTBYIOIIMX B pEaklMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, mo
U3MEHEHHIO CTETICHEH OKHCICHHS XUMHUYECKUX AJIEMEHTOB, IO OOPAaTHMOCTH,
0 YYaCTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEaKIuH,

TEPMOXMMHUYECKHE YpaBHEHUS. [[OHATHE O CKOPOCTU XMMHUUYECKON PEAKIIUU

1.4

1.5

[Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonstue o
TOMOTEHHBIX M TETepOreHHBIX peakiusx. IloHsATHE O XHMMHYECKOM
paBHOBecHH. DakTOpHl, BIMAIONIME HA CKOPOCTb XUMHUYECKOW PEaKIHU U

IMOJIOKCHHNE XUMHUYCCKOI'0 paBHOBECHUS

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE  PEAKLMH,  JJEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. (CocTaBieHUE ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH € MCIOJb30BaHUEM METOJIa

AJIEKTPOHHOTO OajlaHca

1.6

Teopus ANEKTPONUTUYECKON AUCCOIMALMU. DIIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtuonsl, aHnonbsl. MexaHu3m AMCCOIMALIUM BEIIECTB C PA3JIMYHBIMU BUJIAMHU
XuMu4eckou cBsizu. Crernenb aucconnanuu. CUIbHBIE U CI1a0bIe JIEKTPOJIUTHI.
Peakiiun monHoro oomMeHa. Y cloBUs MPOTEKaHUS peaKIuii HOHHOTO OOMEHa,
MOJIHBIE M COKpaIIEHHBIE MOHHBIC ypaBHEHUs peakiuid. CBOWCTBa KHUCIOT,
OCHOBaHMW U CONe B CBeTe IMPEACTaBICHUH 00 AIIEKTPOIUTHIECCKON

nuccounanuu. KauecTBeHHbIe peakiiuy Ha HOHBL. [oHsATHE O rHIpoNHU3e coneit

1.7

XUMHUUECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTAUTMYECKHX
peETOK HEOPraHWYECKUX BEIIECTB — METANIOB M HeMeTaylsioB (rpadura u
ajyiMaza), CIO0XKHBIX BEIIECTB (XJIOpHUIa HATPHs); UCCIEIOBAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peakluu OT BO3JEHCTBUS pa3IUYHbIX (AKTOPOB;
UCCIIEIOBAaHUE  BJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILIECTB, Ipoliecca
JMCCOLMANY  KUCIIOT, INeNoYel ¥ comell (BO3MOXKHO HCIOJIb30BaHUE
BUEOMATEPHUAJIOB); TPOBEJACHUE ONBITOB, HUIIOCTPUPYIOMNX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro oOMeHa (00pa3zoBaHHe OcajKa, BbIIEJICHHE rasa,
o0pa3oBaHue BOJbI); ONBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakluil (TOpeHHe, peakuu pa3ioKeHUsl, COeTUHEHN);
pacrio3HaBaHWE HEOPraHMYECKHX BEIIECTB C IOMOLIbI0 KaueCTBEHHBIX

peaKHI/II\/’I Ha MOHBI; pCHICHUC OKCIICPUMEHTAJIBHBIX 3a1a4

Hewmeramnsr 1 ux COCIMHECHUA

2.1

O6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,

XAapaKTCPHBIC CTCICHHU OKHCJIICHUA. CTpOCHI/IC n (I)I/I3I/I‘ICCKI/IG CBOMCTBa




MPOCTHIX BEIIECTB — TaJIOT€HOB. XUMHUYECKHE CBOMCTBA Ha MpUMEpE XJopa
(B3auMoJIeliCTBHE C MeTa/lllaMi, HEMETaJUIaMH, LIeJI04aMH). XJIOPOBOJOPO/I.
ConsiHasg  KHMCJIOTa, XUMHUYECKHE CBOMCTBA, TMOJy4YE€HHE, IPUMEHEHUE.
JelictBue xJiopa W XJOPOBOJOPOJA HAa OPraHu3M 4YejoBeka. Baxkueilmue

XJIOpUAbI U UX HAXO0XICHUC B IPUPOALC

2.2

2.3

2.4

2.5

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEPHbIC cTeNeHH OKUCIeHUs. CTpoeHHe 1 PU3NIECKUE CBOWCTBA
IOPOCTBIX BEIIECTB — KHCIOpPOJa W CEpbl. AJUIOTPOIHBIE MOAM(HUKALNIN
KHCJIOpo/ia M cepbl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPO/, CTPOCHHUE,
q)HSI/IqGCKI/Ie A XUMHYECKHE CBOMCTBA. OKCI/IIII)I CCPbl KaK MPEACTAaBUTCIN
KHUCTIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3NYECKUE U XUMUYECKUE CBOMCTBA
(o0mue Kak mpeacTaBUTENs Kilacca KUCIOT U crenuduueckue). XuMUYECKHUe
pEaKIMH, JekKallue B OCHOBE IMPOMBIIIICHHOTO CIIOCO0a MOJIyYeHUsI CEPHOU
KHCJIOTHI. HpI/IMCHeHI/IC. Conu CCpHOﬁ KHCJIOTBI, KQ4YCCTBCHHAA pPCaKLusd Ha
cyibdar-uoH. HaxoxmeHue cepol U e€ COSTUHCHUN B IPpUPOe. XUMUYECKOE
3arps3HEHNE OKPYIKAIOIIEH Cpeibl COSNMHEHHUSIMUA CePhbl (KUCIOTHBIE JTOKIH,

3arpsA3HEHUC BO3AyXa U BO)IOéMOB), CII0COOBI €T0 NpcaoTBpalliCHUA

OOmast xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIeHUs. A30T, pPAacIpoCTpaHEHHE B
npupoze, pusnueckue 1 XuMuieckue cBoiictsa. KpyroBopot azora B mpupoe.
AMMI/IaK, €ro (1)I/ISI/ILI€CKI/IC U XHUMHYCCKUEC CBOﬁCTBa, MMOJIYUYCHHUEC H
npuMeHeHne. CoiaM aMMOHUS, WX (U3MYECKHMe U XUMHUYECKHE CBOICTBa,
npuMmeHeHnre. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THas KUCIIOTa, €€
HoJy4yeHue, pu3nyeckue 1 XMMUYeCKre CBOMCTBA (00IMe KaK MpeACcTaBUTENs]
KJacca KHUCIOT M crnenuduueckue). Mcnonb3oBaHMe HUTPATOB U COJIEH
aMMOHHS B KaueCTBE MHUHEpAIbHBIX yJI0OpeHUil. XUMHUECKOe 3arps3HeHue
OKpYXaroIie cpe/ibl COeNMHEHUSIMU a30Ta (KUCIOTHBIE JI0K/U, 3arpsi3HEHNE

BO3]1yXa, MOYBBI U BOJIOEMOB)

®docop, amnorponusie Moauduxaimu pocdopa, Gusnueckue U XUMHIECKHE
cBoiictBa. Oxcun ¢ochopa(V) u dochopHas KuCIOTa, (PUIMUECKUE U
XUMUYECKHE CBOMCTBA, moiydeHue. McmonszoBanue (ocharoB B KauecTBe
MHUHEpaJIbHBIX YI00peHHi

OO6mas xapaktepucTuka 31eMeHTOB IVA-rpynnbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTENEHH OKHUCIEHHs. YTJIEpOJ, aJIOTPOIHBIE

MOJIU(UKAIMH, PACIPOCTPAaHEHHWE B NpUpoAe, (U3NYECKHEe U XUMHYECKUE




2.6

cBoiictBa. Ancop6musi. Kpyrosopor yriepona B mpupoae. OKcusl yrieposa,
ux (pusmyeckne U XMMUYECKHE CBOMCTBA, NEHCTBUE HA KUBbIE OPIaHU3MBI,
MOJTy4eHUE W IPUMEHEHHE. DKOJIOTHYECKUE MPOOIEMBI, CBSI3aHHBIC C OKCHUIOM
yraepoaa(IV); rumore3a riio6anbHOr0 MOTEIUICHUS KIMMAaTa; MapHUKOBBIN
addekr. YrompHas KuCIOoTa W €€ conu, uX (PU3MYEeCKHe W XUMHUYECKUE
CBOIICTBa, MoydyeHue u npuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-
noHbI. Vcronp30Banre KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTH U

CEILCKOM XO03STCTBE

[TepBoHavanbHble TOHATHUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJI, TJIMLEpPUH, YKCyCHas
kucnora). Mx cocrtaB u xumuueckoe crpoeHue. Ilonstue o Ouonorumuecku
BOKHBIX BEIECTBAX: XUpaX, OenKax, YyIJIeBoJax — W HMX POJIU B >KU3HU
yenoBeka. MarTepuaabHOE €IWHCTBO OpPraHMYECKUX W HEOPraHUYeCKHX

COEIMHEHUN

2.7

Kpemuwmii, ero Qusuueckue W XUMHUYECKHE CBOMCTBA, WOJIY4YCHHE U
npumMeHenue. CoenuHeHus KpeMHus B npupoze. OOmue npeacraBieHust oo
okcuze kpeMHusA(1V) n kpemuueBoit kucinore. CUIMKaThl, UX UCIOJI30BAHUE
B ObITYy, MEIUIMHE, I[POMBIIUIEHHOCTH. BakHelue cTpouTeabHble
MaTepuaybl: KEpaMmMHKa, CTEKJIO, IIEMEHT, OeTOoH, xene300eToH. [Ipobiembl
0€30I1aCHOTO HCIIOJIb30BaHMs CTPOMTEIBHBIX MaTepHalioB B IMOBCEJHEBHOM

KHU3HU

2.8

XVUMUYECKUHN 3KCIEPUMEHT: U3yUeHHE 00pa3lioB HEOPraHMYECKUX BEIIECTB,
CBOICTB COJITHOM KHMCIIOTBI; IPOBEIEHNE KAUECTBEHHBIX pEaKLUi Ha XJIOpHUJ-
MOHbl M HAONIOZEHHE NPU3HAKOB HMX IPOTEKAHHUS; OMBITHI, OTpa)karollue
¢du3nyeckre 1 XMMHUYECKHE CBOMCTBA raJIOT€HOB U UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE ¢ 0oOpa3liaMH XJIOPUI0B
(raoreHuI0B); O3HAKOMJICHHE C O00pa3laMu cepbl U €€ COeTUHEHUSIMH
(BO3MOKHO HCHOJIb30BAHME BHJIEOMATEpUAIOB); HAOIIOJECHUE Tpoliecca
oOyrauBaHus caxapa MoJl AeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOMN KHUCIIOTHI;
U3yueHHe XUMUYECKHX CBOMCTB pa30aBIEHHON CEPHOM KUCIOTHI, TPOBEICHUE
KayeCTBEHHONW peakuuu Ha cyiab(ar-uoH U HaOIIoJeHHe Npu3Haka eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ PU3MUECKUMH CBOMCTBaMHU a30Ta, pocdopa u ux
coeIMHEHUN (BO3MOXHO MCMOJIb30BaHUE BHJIEOMATEPHANIOB), 0Opa3liaMu
a30THBIX U (ocOpPHBIX yA0OpEHHMIA; OTydeHne, COOMpaHue, paclo3HaBaHue
U U3y4YEHHE CBOMCTB aMMHaKa; MPOBEJACHUE KaueCTBEHHBIX PEaKIUil Ha MOH

aMmMOoHUS W ¢ochaT-MOH W U3yYCHHE TMPHU3HAKOB MX MPOTEKAHUA,




B3aMMOJIEICTBYE KOHLIEHTPUPOBAHHOM a30THOM KMCIIOTHI C MEABIO (BO3ZMOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHAIIOB); M3YyYEHHME MOJENEeH KpUCTAUIMYECKUX
pemérok ainmasza, rpadura, GyIepeHa; O3HAKOMJIEHHE C IIPOLECCOM
ajicopOLMK pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM
IIPOTUBOra3a; MOoJIy4yeHHe, cOOMpaHHue, PaclO3HABaHUE M U3yUCHUE CBOWCTB
YIJIEKUCIOro Ta3a; MNpOBeJeHHE KadeCTBEHHBIX peakuui Ha KapOoHaT- U
CUJIMKAT-HOHBl M M3Yy4YCHHUE IPU3HAKOB MX IIPOTEKaHUSA; O3HAKOMIICHUE C
IPOAYKIMEH CHIMKATHOW IMPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAJIBHBIX

3aJ1a4 110 TeMe «Ba)kHene HeMeTaUIbl U UX COEAUHEHUS))

Mertamiasl 1 ux COCAMHCHUA

3.1

OO0mias XxapakTepUCTUKA XUMUYECKUX AJIEMEHTOB — METAJIOB Ha OCHOBAaHUU
ux monoxeHus B Ilepuoamueckoit cucreme xummuueckux snemeHntoB J[.U.
Menpeneesa u crpoeHus aToMoB. CTpoeHue MeTauioB. Merauinyeckas CBs3b
U MeTaUIM4ecKas KpucTajuindeckas pemiérka. DNeKTPOXUMHUYECKUN Pl

HaIpSKEHUN METaJIOB

3.2

33

du3nyuecKkre U XMMUIECKHEe CBOHCTBA MeTa/UTOB. O0IIKe CIIoCOOBI MOTyYeHUS
MmeTasuioB. [ToHsATHE O KOPPO3UH METAIIOB, OCHOBHBIE CIIOCOOBI 3aALUTHI UX OT
koppo3uu. CruiaBbl (CTaib, YyryH, JIOPAJIOMUHUN, OpOH3a) U UX IPUMEHEHNE

B 6LITy 1 NPOMBIIIINIICHHOCTH

[Ilenounsle MeTaybl: nosiokeHue B [leproguueckoil cucteMe XUMHYECKHX
anemeHToB JI.M1. MeHnzeneeBa; cTpoeHUE UX aTOMOB; HaX0XIEHUE B IIPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanust). OKcusl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMe IEIOYHBIX METaIOB U UX

COeTMHEHNN

34

[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJIbIIMA: TIOJIOKEHHE B
Ilepuoguueckoit cucremMe xumuueckux dnemeHToB .M. Menneneesa;
CTPOEHUE WX aTOMOB; HaXOXKJICHUE B Mpupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHus W Kalbllus. BaxkHeiume coeauHeHUs! Kaiblus (OKCHI,

TUAPOKCHI, cONH ). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUS

3.5

3.6

Amomunuii: onoxenne B lleproanyeckoil cUCTeMe XUMUYECKUX AJIEMEHTOB
J.W. Menneneesa; CTpO€HUE aTOMA; HAXOXKIEHUE B mpuponae. Pusznyeckue u
XUMHYECKHE CBOWCTBA aIIOMHHHA. AMQOTEpHbIE CBOWCTBA OKCHAA W

THUAPOKCU A AJIFOMHUHHAA

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

MeHneneeBa; CTpOCHHE aToMa; HaxXOoXJIeHHWe B mpupone. dusudeckwe u




3.7

4.1

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

xkene3a(Ill), mx cocras, CBOMCTBA U MOTyYEHUE

XUMHUUYECKUH HIKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3LiaMi METAJJIOB U CILJIABOB,
uX (PU3NYECKHMMHU CBOWCTBAMH; M3YUYCHHE PE3YJIbTATOB KOPPO3HH METAJUIOB
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocoOeHHocTeH
B3aUMOJICCTBUSL OKCHJA KalblUs U HATpusi C BOAOW (BO3MOXHO
UCIOJIb30BAaHUE BHUJCOMATEPHAIOB); MCCIEI0OBAaHUE CBOMCTB KECTKOM BOIBI;
mpolecca TOpPEHMsI JKelle3a B KHUCIopoJAe (BO3MOXKHO —HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB); PU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKLUN Ha HOHbI
(MarHus, Kanplus, amoMuHus, nuHka, skenesa(ll) m sxenesa(Ill), menu(Il);
HaOJII0IeHNE U ONKMCaHKe MPOLIECCOB OKPAIIMBAHUS INIAMEHU HOHAMH HaTpus,
Kamuss W KanblMs  (BO3MOXKHO — HCIOJb30BaHUE  BHUIEOMATEpPUANIOB);
uccienoBaHie aM(pOTEpHBIX CBOMCTB T'MIPOKCHA ATIOMMHHUSA U THAPOKCHUIA
LIMHKA; pelIeHNE SKCIIEPUMEHTAIIBbHBIX 33]a4 110 TeMe «BakHelme MeTauisl

Hn UX COCAUHCHUA»

XuMus u OKpYyzKaromas cpecaa

HoBrie MaTCpHrajibl 1 TCXHOJIOTHH. BemectBa u MaTcpuaJibl B MMOBCETHEBHOM
JKH3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIOIB30BaHNE BEIIESCTB U

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

OTpPaBJIEHUSX

4.2

OCHOBBI  JKOJIOIMYECKOH  IPaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpyxatomient cpeasl [TIK. Ponb xumun B perieHH# 5K0JI0rMYECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKH YIJIEBOJOPOJOB (yroyib, HPUPOAHBIN ra3, He(Th),

MPOJIYKTHI UX MEepepabOTKH, UX POJIb B OBITY U IPOMBIIIIEHHOCTH

4.3

XUMHYECKUH SKCTIEPUMEHT: N3y4eHHEe 00pa3lioB MaTepHaioB (CTEKJIO, CIIJIaBbl

MCTAJIJIOB, TOJIMMCEPHBIC MaTepI/IaJIBI)




IPOBEPSIEMBIE HA OI'D ITO XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NpoBepPsIeMOro
TpedOBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

1.1

0 TIO3HABAEMOCTH SIBIICHUH MPUPOJBI, MOHMMaHUE OOBEKTUBHOMN
3HAYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JIaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJbTYphl M IMPaKTUYECKOU
JeSATEIbHOCTH 4YEJIOBEKa B YCIOBHMSX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHEC MECTAa XUMHHU CPEAN APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOAAX IMO3HAHHA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYICCKUX MCETOAAX MCCICAOBAHUS BCIICCTB W HU3YUYCHHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHUC HCIOJB30BATH MOACIU  IJIA

00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

o cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMU TEXHOJOTUSIMU, OCHOBAHHBIMHU Ha JIOCTHXKEHUSIX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCS paccMaTpUBaTh
XUMHIO Kak cdepy cBoell Oynymedt mpodeccrnoHanbHOM
NESATSIIbHOCTH W CHeNIaTh OCO3HAHHBIA BBIOOP XHMHH Kak
npoUIbHOTO TMpeAMeTa MpH Tepexoie Ha YPOBEHb CPEIHEro

ob1ero oopa3oBaHus

2.1

Bianenne cucreMod XMMHYECKHX 3HAHMM M YMEHHE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

Ba)KHEMIIINE XWMUYECKHE IOHATHA: XHMUYECKHH DJJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJIHOPO/IHAs. CMECh, OTHOCUTENbHBIE aTOMHAasi M MOJIEKYJISIpHAs
MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSPHAs Macca, MOJIIPHBINA
00BEM, OKCH, KUCJIOTAa, OCHOBAaHUE, CONb (CPeHHsisl), XMMHUYECKas
peaKIus, peakiuu COCIUHEHUS, PEaKIUU PA3JIOKCHHS, PEAKIUU
3aMeIIeHus, peakui OOMeHa, TeroBol d(h(EeKT peakiuu, IK30- U
SHIOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBasl JOJSI XUMHYECKOTO

9JICMCHTAa B  COCIUHCHUH, MaACCOBasA [HOJd MW  NPOUCHTHAA
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KOHIIEHTpPALUs BELIECTBA B PACTBOPE, SIPO aTOMA, MJIEKTPOHHBIN €101
aToma, aToMHas OpOuTab, PagUyC aTOMa, BAJEHTHOCTb, CTENEHb
OKUCJICHHsI, XUMUYECKas CBS3b, IEKTPOOTPULATEIILHOCTD, IOJISPHAs
Y HEIOJIIPHAs KOBAJICHTHAs CBsI3b, MOHHAS CBS3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS pPELIETKA (ATOMHAs!, HOHHAsI, METAJJINYECKas,
MOJIEKYJIIpHAsi), NOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOIIUT,
ANIEKTPOJMTUYECKAsT JAUCCOLMALMS, PpEeaKIMd HMOHHOTrO0 OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMUYECKOE pAaBHOBECUE, OOpaTUMble M HEOOpaTHMbIE peaKLuy,
CKOPOCTb XUMHUYECKOW peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAIOINE 3aKOHbl XUMHMM: 3aKOH COXPaHEHHMS Macchl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOrazpo

TCOPUU XUMHU: ATOMHO-MOJICKYJIAPpHAA TCOpU-, TCOPUA

BHGKTpOHHTH‘IGCKOﬁ JUucconmuanun

Brnanenune ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOYAIOILICH

3.1

YMEHHE TMpPaBUIBHO MCHOJb30BaTh M3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCIIE MHUHEpalbHble YJOOpEHMs, MEeTaJlIbl U
CIUIaBbl, MPOAYKTHI MEpepadOTKH MPUPOTHBIX  HCTOYHHKOB
YTIIEBOJOPOAOB (YTJIsi, MPUPOIHOTO Ta3a, HedTH) B OBITY, CETHCKOM
XO0351MCTBE, HAa TNPOU3BOJCTBE M TOHUMAHUE 3HAUYECHHUS IKUPOB,
OenKkoB, yIJIEBOJOB  JJIsi  OpraHM3Ma  4YelloBeKa; yYMEHHeE
MIPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMUYECKHUX IPOLECCOB Ha

OpraHM3M 4YeJIOBEeKa M OKPY’KAIOLIYIO PUPOIHYIO CpeLy

32
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YMEHUEC UHTCTPUPOBATE XUMHUYCCKHUEC 3HAHUA CO 3HAHUAMH APYTUX

y4eOHBIX IPEAMETOB

HaJIM4YHEC OIIbITa pa6OTBI C pa3JINYHbBIMU UCTOYHUKAMU I/IH(bopMaLII/II/I
10 XuMHnu (Haquas[ U HAY4YHO-INIOIMYyJiApHas JIUTEpaTrypa, CJIOBapH,
CIIpaBOYHHKH, I/IHTCpHeT—pecprBI)

YMCHUC 00BEKTHBHO OLICHNBATDH I/IH(I)OpMaI_[I/IIO O BCIICCTBAX, HMX
NpEeBpalICHUAX W  [MPAKTHYECCKOM  IMMPUMCHCHHHM W  YMCHHUC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6H0—H03HaBaTCJIBHBIX 3aga4




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

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMYJ'I HCOPraHNM4€CKHX BCIICCTB,

4 YPaBHECHUN XHUMHYECKMX pPEakLHUi; OCHOBAMU XHMHUYECKOU
HomeHkaTypbl (IUPAC u TpuBHanbHOI)
YMeHune o0bACHATH CBSA3b MOJIOKEHUs 1eMeHTa B [lepuonnueckoit
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTHUKAaMH CTPOEHHUS aTOMOB
5 XUMHUUYECKHX DJIEMEHTOB (COCTaB M 3aps] sjpa, OOIee YHuCio
AJIEKTPOHOB), PACIpEAEICHUEM DIIEKTPOHOB [0 SHEPreTHYECKUM
YPOBHSIM aTOMOB NEPBBIX TPEX MEPUOOB, KAJTUS U KAJIbLIUS
[IpencraBinenne O  MEPUOAMYECKONW  3aBHUCHMOCTH  CBOWMCTB
XUMHUUYECKHX 3JIEMEHTOB (paJinyc aToma, JIeKTPOOTPULATEIbHOCTD),
6 MPOCTBIX M CIOXKHBIX BEHIECTB OT TMOJOXKEHUS DIEMEHTOB B
Ilepuoguueckoit cucreme (B MaiblX [EpUOJAX M IJIABHBIX
MOJArPYNIax) v 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMmenue knaccuuuupoBarh:
7.1 XUMUYECKHUE PJIEMEHTHI
7.2 HEOpraHUYECKUE BElIeCTBa
7.3 XUMHYECKHE PeaKIuu
8 YMeHue ornpenensTh:
g1 BaJICHTHOCTh M CTETCHb OKHCIICHUS] XUMUYECKHUX IJIEMEHTOB, 3apsi
' HMOHA
g2 BHUJI XUMHUYECKOM CBA3M M THUI KPUCTAJUNIMUECKOW CTPYKTYphl B
. COCTMHEHUSX
8.3 XapakTep Cpebl B BOJHBIX paCTBOpaXxX BEIIECTB (KHUCIOT, OCHOBAHUH)
8.4 OKMCIIUTENDb U BOCCTAaHOBUTEID
9 YMeHue xapakTepu3oBarh (pU3nUecKre U XHMUUECKHUE CBOMCTBA:
IPOCTBIX BEWIECTB (KHCIOPOJ, O30H, BOAOPOA, rpaduT, anmas,
9.1 KpeMHH, a30T, ¢ocdop, cepa, XJIOp, HATPUN, KaIHA, MarHHMH,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CJIOKHBIX BELIECTB, B TOM YHUCJIE€ UX BOJHBIX pacTBOpPOB (Boja,
92 aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJA, OKCHABI M T'HAPOKCHJIbI

metaimoB [-IIA rpynm, amromunus, meau (1I), nunka, xxenesa (I u

IT), oxcuast yraepona (I u IV), kpemuus (IV), azota u pocopa (111




u V), cepoel (IV u VI), cepnucras, cepHas, a3oTucTas, a30THasd,
dbocdopHas, yrojbHasi, KpeMHHEBasI KHCJIOTA U UX COJIH )

IIPOrHO3UPOBATE H  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

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

- 3aBUCUMOCTH OT HMX CBOHCTB, BO3MOXKHOCTh IPOTECKAHUS
XUMHUYECKUX MPEBPAILICHUM B Pa3JIMUHBIX YCIOBUIX
10 YMeHHe COCTaBIIATh MOJIEKYJISIPHbIC U HOHHBIC YPaBHEHUSI pEeaKIui,
B TOM YHCJIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOWCTBA HW3YYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYEeCKUX BEIIECTB
10.4 MOJATBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHue BBIYUCIATh (IPOBOIUTE PACUYETHI):
11 OTHOCHUTEIIbHYIO MOJEKYJISPHYI0 U MOJSIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTa B COSMHEHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YPaBHEHUSIM XUMHUUYECKHX PEAKUUd W HAXOJUTh KOJIMYECTBO
' BEIIECTBA, 00BbEM U MACCy PEareHTOB WU MPOYKTOB PEAKIIUU
12 Branenue (3HaHMe OCHOB):
OCHOBHBIMH  METOJJaMHd  HAay4YHOro TMoO3HaHus (HaOIIO/ICHHE,
121 U3MepeHHe, SKCIIEPUMEHT, MOJICIIUPOBAHKE) TIPU U3YUCHUH BEIIECTB
' U XUMUYECKHX SIBJICHHH; yMeHue copMynIupoBaTh mpodiiemMy u
MPEAJIOKUTH YyTH €€ PeIIeHUS
122 Oe3omacHOi pabOThl ¢ XMMHYECKUMHU BEIIECTBAMHU, XUMHUYECKOU
' MOCYJI0H M JIa0OPaTOPHBIM 000PYTOBaHHEM
MpaBUiaMu 0e30ImacHoro oOpareHus c BCIICCTBaMH,
WCIIOJIB3YEMBIMH B TTOBCETHEBHOW YKU3HU, TIPABWIIAMH TTOBEJICHUS B
123 HeNsiX cOepekeHHs 30POBbSI U OKPYIKAIOUIEH MPUPOTHON CPEIIbI;

MOHMMaHHe BpeJa (OMacHOCTH) BO3ACUCTBUS Ha )KUBBIE OPraHU3MBbI
ONpEAEIEHHBIX BEIIECTB, croco0oB YMEHBIIEHUS 51

MNpeaoTBpaAICHUA UX BPCIHOTO BOS)ICI\/'ICTBI/ISI




13

13.1

13.2

13.3

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIMHNX XUMHUYCCKUX SKCIICPUMCHTOB:

M3y4eHHEe U  onucaHue  (U3MUYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHUECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHUA XUMHUECKUX peaklui
U3y4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

MOJly4eHHUE KHUCIOpOJa M H3YYEHHE €ro CBOICTB; MOJIy4YeHHE
BOJIOPOJia U U3YUYEHUE €r0 CBOMCTB; MOJIy4EHHUE YIJIEKUCIIOTO ra3a u
M3Y4YCHHE €ro CBOWCTB; IOJyYe€HHE aMMHaKa W H3y4YeHUE €ro

CBOWCTB

13.4

13.5

IIPUTOTOBJIEHUE DPACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed
pPacTBOPEHHOIO BEILECTBA

IPUMEHEHUE  HMHAMKATOpoB  (JlakMyca,  METWIOpaHxxa |
denondranenna) s onpeeNeHusl XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U LIeJIoYei

13.6

HCCIICIOBAaHNEC U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aPIMO,Z[eI>'ICTBPI${ KHCJIOT C ME€TalllaMU,
OKCHJaMH METaJlJIOB, PaCTBOPUMBIMHA )51 HEPACTBOPHUMBIMU
OCHOBAaHUAMHU, COJEIMH, IIOJYUYCHHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUME OJHOro McCETajlyia JApyruM M3 pacTBopa COJIH;
HUCCICIOBAHUC aM(l)OTCpHBIX CBOICTB THAPOKCUIAOB aJITFOMUHUA U

IUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHNYCCKUX COCHHHGHHﬁ)); ((QHGKTPOJII/ITI/I‘ICCKQJI
JUCCOLINAITHS) «Baxmneimue HeMeTaIbl U HX COCANHCHUA,

«Baxneiinne MeTalIbl M UX COSAUHECHUS

XAMHYECKHE  OKCIEPUMEHTHI,  HWUIIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIIUU Ha
MPUCYTCTBYIOIINE B BOJHBIX PAacTBOpPaX HOHBI: XJIOPUI-, OPOMHUI-,
wonua-, cymnbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUS, MaTHUS, KaJIbIUs, aTIOMUHUS,

xenesa (2+) u xenes3a (3+), menu (2+), nuHKA

14

YmMmeHnue:




NpPEICTaBIATh PE3yJbTaThl HKCHEpUMEHTa B (opMe BBIBOJOB,

14.1 JI0KA3aTeNbCTB, IPaQUKOB U TaOMUI[ U BBISBIATH IMIHPUUYECKUE
3aKOHOMEPHOCTH
YCTaHABIMBATh  CBSA3M  MEXJIy  peaJbHO  HaOII0AaeMbIMU
14.2 XUMHUYECKHUMH SBJICHUSIMH M TPOLIECCAMU, TPOUCXOAAIIUMU B

MaKpo- 1 MUKPOMHpPE, 0OBACHATh MPUYUHBI MHOT000pa3us BEIIECTB




INHEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Koxa

1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

Yucrtsie BemecTBa U cMecu. CriocoObl pa3zienieHus: cMeceit

1.2

1.3

ATOoMBI U MOJICKYIJIBI. Xumudeckue diaeMEHTBHL. CHMBOJIBI XUMHYECKHX
DJICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

Xumudaeckas (bopMyna. BanenTHOCTE aTOMOB XHMHYECKHX JJICMEHTOB.

CreneHp OKUCIECHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTenbHas aToMHas Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAdg Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTA

B COCAUMHCHUU

1.5

1.6

KonuuectBo BemectBa. Monb. MonsipHas macca. MomsipHbiii 00bEM Ta3o0B.
B3aumocBsI3b KOMYECTBa, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
Ou3nyeckue U XMMHUECKHUE SBJICHHs. XUMHUECKas peakuus U e€ MpU3HaKU.

3aKoH COXpaHCHHA MaCChbl BCIICCTB. XUMHYECKHE YpPaBHCHUA

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonﬂqecxaﬂ CHUCTEMA XHUMHUYCCKHUX J3JICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[lepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XUMHUYECKHX DJIEMEHTOB
H.M. Menneneesa. Ilepuoasl u rpymnmbl. OU3HUECKUI CMBICI MOPSIAKOBOIO

HOMEpa, HOMEPOB MepHUOa U IPYIIIbI JIEMEHTA

2.2

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

[Iepnonnueckoit cucrems! J1.11. MeHnneneena

2.3

3aKOHOMepHOCTI/I B U3MCHEHHUM CBOMCTB XMMHUUECCKHX DJIEMCHTOB MEPBBIX TpéX
NnepruoaoB, Kajius, KaJlbIUA (pa;u/lyca ATOMOB, JJICKTPOOTPUHIATCIBHOCTH,
MECTANIMYCCKUX W HEMECTAIIIMYCCKHUX CBOI>'ICTB) n Hux COG}II/IHGHI/Iﬁ B
COOTBCTCTBHHM C IIOJIOXKCHHEM OJICMCHTOB B HepI/IOI[I/I‘{CCKOﬁ CHUCTEME U

CTPOCHUEM HUX aTOMOB

3.1

Crpoenue BeniecTBa
Xumuueckasi cBsi3b. KoBajeHTHas (MOJsipHAss W HETMOJISpHAsi) CBS3b.
DNeKTPOOTPUIIATEILHOCTh ~ XUMHYECKUX  dJeMeHTOB. VIOHHas  CBS3b.

Meranmnnueckas CBSI3b




3.2

Tunel KpUCTAINIMYECKUX PEETOK (aTOMHAasl, HOHHAasA, MeETaInyecKas),
3aBUCUMOCTbH CBOMCTB BEIIECTBA OT THUIIA KPUCTAIMYECKOW PEIIETKU U BUAA

XUMHUYECKOH CBI3U

4.1

4.2

Baxwuelime npencraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. MeTamisl 1 ux COCAMHCHU

Knaccudukanuss m HOMEHKJIATypa HEOPraHWYEeCKUX COCTUHEHUH: OKCHJIOB
(coneobpasyromue: OCHOBHBIE, KHCIIOTHBIE, amQoTepHBIC) u
HecoJieoOpa3yronye; OCHOBaHWH (IIENOYM M HEepacTBOPHMBIE OCHOBAaHMA);
KHACJIOT (KUCIOPOACOJEepKAUe U OECKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CPEIHUX U KUCIIBIX)

dusnyeckue M XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-HCMCTAJJIOB:

BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

duznyeckre M XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCETAJJIOB: JIMTHUA,
HaTpusA, KaJIid, Maravisd U KaJbOus, aJIJIOMUHHKA, KEJIC3a. 3JICKTpOXHMI/III€CKI/Iﬁ

paa HaHpH)KeHI/Iﬁ MCTaJ1JIOB

dusnyecknue U XUMHYECKHE CBOMCTBA BOJOPOOHBIX COGI[I/IHCHI/Iﬁ HEMCTAJIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, AaMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBA OKCHJIOB HemeTaioB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [Tonyuenue

OKCHUJO0B HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MetauioB IA-IIIA rpynn, muuka, menu(Il) u

xenesa(ll, III). [Tonyyenrne okCUIOB METAIIOB

XUMHUECKUE CBOWCTBA OCHOBAHUHN M aM(OTEPHBIX THIPOKCUIOB (Ha MpUMepe
THIPOKCUIOB alllOMMHHUSA, JKeje3a, ULuHKa). [lodmydyeHne oOcCHOBaHUU H
aM(OTEpHBIX THAPOKCHUIOB

OOmre XMMHUYeCKHe CBOWCTBA KUCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOAOPOAHOIM,
CEpHHUCTOM, CepHOM, a30THOH, (hochopHOl, KpeMHHEBOM, yroabHOU. Ocobbie
XUMHUYECKHE CBOMCTBA KOHIICHTPHUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonydenune kucior

OOue xuMu4Yeckre cBoiicTBa cpetHux coneil. [lomyuenue comneit
[Tonyuyenue, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJA, aMMHaKa,

YTJIIEKHUCIIOTro ra3a B 1abopaTopuu

4.11

[Tonyyenne ammuaka, CEpHOM M a30THOM KHUCIIOT B MpOMBbIIIeHHOCTH. O0miue

CITIOCOOBI MOJIy4YCHHUA MCTAJIJIOB




4.12

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

XUMHYECKUE PEAKIUU

5.1

Knaccuukanus XuMHUECKUX peakiuii Mo pa3InyHbIM IPU3HAKAM: 110 YUCITY U
COCTaBy YyUYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mno

M3MEHEHHIO CTEIICHESH OKHCICHUS XUMHUYECKHUX 3JIEMEHTOB

5.2

5.3

54

5.5

TermnoBoit APPeKT XUMHUYECKOH peakiuH, TEPMOXUMHUYECKHE YpaBHEHHUS.
OK30- U DJHIOTEPMUYECKHUE peakunu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTENTBHOBOCCTAHOBUTEIIBHBIE peakuuu. OKUCINTENN U BOCCTAHOBUTEIIN.
IIpoueccel  OKHMCIEHMSI W BOCCTAHOBJIEHMs.  ODJIEKTPOHHBIA  OasiaHC
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHON PEAKIINH

Teopust anekTponuTudeckoi quccounanuu. KaTtnonsl, aHHOHbBI. DJIEKTPOIUTHI
Y HEe3JEeKTPOoJUThl. CUIIbHBIE U ClIa0ble 31eKTPOIUThl. CTeneHb TUCCoalun

Peakuuu noHHOTO obMeHa. YcioBus IMIPOTCKAHHA peaKI_II/Iﬁ HOHHOI'O 06M6Ha,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPAaBHEHHUS PEaKIIMM

XHMHMS M OKpYyXKarolas cpeaa

6.1

BemectBa m Marepuansl B IIOBCEHEBHOM JKHM3HM 4YeloBeKa. besomacHoe
UCIOJIb30BAHUE BEUIECTB M XMMUYECKHUX peakUuid B jgabopaTopuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJIICHHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl (KUCIOTHBIE —JO0XKIH,
3arpsi3HEHUE TOYBBI, BO3JlyXa M BOJOEMOB), CIIOCOOBI €ro MperoTBpaIleHus
[IpenensHas nomyctumasi koHueHTpauus Bemects (IIJIK). Ponas xumuu B
pelIEHUH HKOJIOTHYECKUX MpobieM. YcuieHue NapHUKOBOro 3ddekra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, pocdopa, yriaepona, KpeMHHUS U UX COSIUHEHUN B
ObITY, MEIMIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3siicTBe. [IpuMeHeHue
METAJUIOB M CIUIABOB (CTallb, YYTYH, TIOPAJIOMHHMNA, OpoH3a) B OBITY H
MIPOMBIIIJIEHHOCTH UX coeuHeHuil. [loHsTHe 0 KOpPO3UH METAIIOB, OCHOBHbBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

[TpupoaHble HMCTOYHMKM YTJIEBOJOPONOB (Yrojb, HNPUPOAHBIN Ta3, He(Th),

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

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHS 00 OpPraHM4YCCKHUX BEIICCTBAaX KaK O COCAMHCHHAX
yriaepoaa (MeTaH, 9TaH, OTUJICH, alICTUJICH, 3TAHOJI, INIULCPHUH, YKCYCHAas KI/ICHOTa).
IloHsaTHe 0 OMOJOTHYECKH BaKHBIX BCHICCTBAX: XUpax, 6em<ax, YTIIE€BOAAX — U UX

POJIA B ) KU3HU YCIIOBCKA




Pacuyérer:

7.1 o GpopmMynaM XUMHUYIECKUX COCTMHEHUHT
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHHSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» XuMmust: 8- kiacc: 0a30Bbli YPOBEHb: YUCOHUK; 5-€ U3JaHuE,
nepepadborannoe ["'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

» Xumus: 9-i kinacc: 6a30BbIl YPOBEHB: YUCOHUK; S-€ U3aHNUE,
nepepadotanHoe ["abpuensu O.C., Octpoymon U.I'., Cnaakos C.A.
AxunonepHoe o6mectBo «M3narensctBo «IIpocsenienue
[lepnognueckas cucreMa XuMHIECKUX nemMeHToB /.M. Menneneesa
Tabnuia pacTBOPUMOCTH

Psn1 akTHBHOCTH METAJLIIOB

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

- Xumusl. 8 ki1.: KoHTpoJibHBIE U TPOBEpOUHbIe paboThl K yueOHuky O. C.
lNabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YuiakoBa
u ap. - M.: Ipoda, 2007,

-Xumus. 9 xi.: KontposbHbie 1 ipoBepodHbie padoThl K yueouuky O. C.
INabpuensna «Xumus. 9» / O. C. T'abpuensn, [1. H. bepeskun, A. A. Ymakosa
u ap. - M.: [Ipoda, 2010;

-I'abpuensn O. C., Bockoboitnukosa H. I1., Amykosa A. B. Hactonbhas
KHUTA yuuTens. Xumus. 8 ki1.: Metoaudeckoe nocobue. - M.: [lpoda, 2011;

-I"'abpuensu O. C., OctpoymoB U. I'. HactonbHas KHUTA yUUTEIIS.



-Xumus. 9 ki.: Meroauueckoe nocodue. - M.: JIpoda, 2007; I'abpuensu O. C.,
-SlmrykoBa A. B. Pabouas terpans. 8 ki. K yue6nuky O. C. ['abpuensna
«Xumus. 8.» - M.: llpoda, 2008;

- T'abpuensn O. C., SmykoBa A. B. Pabouas terpaas. 9 k1. K yue6nuky O. C.
["abpuensna «Xumus. 9». — M.: [Ipoda, 2008;

-I'abpuensn O. C., Smykosa A. B. Terpaab 17151 1a00paTOpHBIX OMBITOB U
npaktudeckux padot. 8 k. K yueOnuky O. C. ['abpuensna «Xumus. 8 kiaccey.
M.: dpoda, 2008;

- T'abpuensn O. C.. SmykoBa A. B. Tetpanp 11st 1a00paTOpHBIX OIMBITOB U
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