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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe deaepalbHON paboyeil IporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUH MPENOJaBaHusl y4eOHOTO npeaMeTa « XUuMUsH)
B 00pa3oBatenbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuM Naé€T MPECTABICHUE O IMENsAX, OOIel cTpaTeruu
OoOy4eHHMs, BOCIHMTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s3aTeNbHOE peIMETHOE coJiepKaHue,
IpeaycMaTpuBaeT paclpelesieHHe ero Mo KiaccaM M CTPYKTYpUPOBAHHUE I10
paznenaM W TeMaM IMPOTrpaMMbl IO XHUMHUH, OINpeaeseT KOJIUYECTBEHHBbIE U
KaueCTBEHHBIE XapaKTePUCTUKU coJiepKaHus, PEKOMEHyEMYIO
MOCJEA0OBATEIbHOCTh  U3YYEHUS XUMHUU C YUYE€TOM  MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBs3€H, JIOTUKM Yy4eOHOro Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolIuxcs, ONpeaAesisieT BO3MOXXHOCTH TMpeaMera  JJis
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUW 00pa3oBaTesIbHOM
IpOrpaMMBbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKkKe TPEOOBaHMM K
pe3yibTaTaM 00y4YeHUsI XUMUU Ha YPOBHE LieNiel U3yUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEIbHON JIEATETLHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIYXUT OCHOBOW [isi (OPMHPOBAHUS MHPOBO33PECHHS
oOy4aromerocsi, €ro MpeACTaBICHUI O MAaTepUaIbHOM €JIMHCTBE MUPA, BAXKHYIO
poiib UrpatoT (GopMuUpyeMble XUMHUEU MPECTaBICHUS O B3aUMOIPEBPAIICHUIX
PHEPTrUrd M 00 HBOJIIOIMHU BEHIECTB B MPUPOJE, O IMYTAX PEHICHUS TriI00aIbHBIX
npo0ieM YCTOMYMBOIO pPAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOI U 3KOJOTHYECKON O€301aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUS.

N3ydeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JJII  CaMOpas3BUTUS |
dbopMupOBaHUS KYJIbTYPbI JUYHOCTH, €€ 0011IeH U (PYyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMUpOBAHME MBIIUICHHS U TBOPUYECKUX CIHOCOOHOCTEM
oOy4arolmuxcs, HAaBBIKOB HMX CaMOCTOSITEIbHOW y4eOHOW JIeSITEIbHOCTH,
HKCIIEPUMEHTAJILHBIX W HCCIEIOBATEIbCKUX YMEHUU, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJI0CTHOTO B3IJIsA/1a HA €JUHCTBO PUPO/Ibl U YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM
3TanoM B (pOPMHUPOBAHUHU ECTECTBEHHO-HAYYHOI rPaMOTHOCTH 00YyYarOLUXCsl;



crocoOCTBYeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBlieHHs B OOYYEHMM XHMHHM OOECHEYMBAIOTCS CHEelU(pUKON
COIEepKaHUS  yuyeOHOro  MpeaMeTa, KOTOPBIA  SABISAETCS  MEAArOrHYecKu
aJIalTUPOBAHHBIM OTpa)KeHHeM 0a30BOM HAYKH XMMHH Ha OTMPeeIEHHOM dTare eé
pa3BUTHAL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I11Ier0 00pa30oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHSATUNH XUMHUHU, OCHOB
HEOPraHUYECKOM XHUMHU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUHU.

CrtpykTypa coaepKaHus MPOTpaMMbI MO XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOIr0 moaxoja kK €€ uzydeHuro. CoaepkaHue CKIAIbIBA€TCA U3 CUCTEMBI
MOHSATUM O XUMHUUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbI MOHSITUI O XUMUYECKON
peakiuu. OOe STH CHUCTEMbl CTPYKTYpPHO OpraHM30BAaHbl MO0 TMPUHIUILY
MOCJIEA0BATEIBHOTO PAa3BUTHS 3HAHUII HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOro YpOBHSL:

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

— Ilepuonnueckoro 3akona /1. . MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YUYEHHUSA O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TMpeACTaBIEeHUN 00 JIEKTPOJIUTUYECKON AMCCOLMAIMM BEIIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE JMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATENBHO OT OJTHOTO
YPOBHSI K JIPyroMy, BBITIONHSS (QYHKIIUA OOBSICHEHHS] W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEW MPAKTUYECKOrO0 MPUMEHEHUS U MOTy4YECHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl [0 XUMHUU  CHOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABISAIOIIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHUCTEeMHOW NpPHUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM MO3HaHWUs B Hayke. M3yueHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHMM W3 paHee H3YUYEHHBIX Y4eOHBIX mpeaMeToB: «OKpYKaIOMUA MUDPH,
«buomorus. 5—7 knacced» U «Pusnka. 7 Kiaccy.

[Ipy wu3yuyeHUM XUMHHM TPOUCXOAUT (POpPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HAYKH Kak 00JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTHYECKOU
JEATEIIbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHIL.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XUMHUYECKHX
3HAaHUN — BaXHEUIIUX (PAKTOB, MOHSATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUM,
JOCTYITHBIX O0OOIIEHHII MHPOBO33PEHUYECKOrO0 XapakTepa, s3blKa HAyKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM TIIO3HAHWS TIPpH HW3YYEHUW BEIIECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHUHU B Y4eOHO-IO3HABATEIBHOW U Yy4EOHO-UCCIEI0BATENbCKON
NeSATENbHOCTH, OCBOCHHMHM MpaBWi 0O€30MaCHOTO OOpallleHHs C BEIIECTBAMHU B
MTOBCEHEBHOM KU3HMU.

[Ipn u3yyeHUM XMMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs BaXKHOE
3HauYEHWE MPUOOPENH TaKHe MeJH, KaK:

— (dopmupoBaHHEe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY NPUHATHIO PELICHUH,
CIIOCOOHOM a1aTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUS] HA  CHUCTEMaTHYECKOE TMPUOOIICHUE
OoOy4Jarmuxcsd K CaMOCTOSTEIbHOM MO3HABATEIHHON IEATEIBHOCTH, HAYYHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBHM, CITOCOOCTBYIONUX MPUOOPETEHUIO 00YJIArOIITUMUCS
OTbITA PAa3HOOOPA3HON NEATETLHOCTH, TMO3HAHMS M CaMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IUYHBIX BUJIOB JEATEIbHOCTH,

— (opmupoBanue oOmeld (QyHKIIMOHATIBHOM U  €CTECTBEHHO-HAyYHOU
IPAMOTHOCTH, B TOM 4YHUCIE€ YMEHUU OOBICHATh U OLICHUBATh SBJICHUS
OKPY’KaIOLIEr0 MUpa, UCHOJIb3Yysl 3HAHUS M OMbIT, MOJIYyYECHHBIE MPHU H3YYECHUU
XUMUHU, TPUMEHITh HMX IMPU PEIIEHUH MpoOJeM B TOBCETHEBHON XU3HU U
TPYJIOBOM 1€ATENbHOCTH;

— ¢opmupoBaHHEe y OOy4YalOMMXCA TyMaHUCTHYECKUX OTHOILECHHH,
MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH DKOJIOTHYECKU
1EeJIeCO00pa3HOro TMOBENEHUsT B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXpaHEHUS CBOETO 3/I0POBbs U OKPY>KarOIel MPUPOTHON CPEIbl;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIMTAHUID Ha OCHOBE YCBOEHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MpOuUiIs M HAMPaBIEHHOCTH JAJbHEHIIIETO
OOy4YeHHSI.

OOmiee 4YKMCIO YacoB, OTBEACHHBIX JJIA HW3Y4YEHUS XHUMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaiseT 136 yacoB: B 8 kitacce — 68 yacoB (2
yaca B HeJIeq0), B 9 kimacce — 68 yacoB (2 yaca B HEJICITIO).



COAEPKXAHME OBYUYEHUSA

8 KJIACC

IlepBoHavajibHbIe XUMUYECKHE MOHATHS

[Ipenmer xumuun. Ponb XMMUM B KU3HU YeNOBEKa. XUMHS B CUCTEME HayK.
Tena wm BemecTBa. DuU3WUECKUE CBOWCTBA BEMIECTB. ATrPEraTHOE COCTOSIHUE
BemiecTB. [loHATHE O MeTOMax MO3HAaHWS B XMUMHUU. UHCThIE BEIIECTBA U CMECH.
CniocoOnI pazeneHust cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢Gopmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX DJIEMEHTOB.
3akOH TMIOCTOSIHCTBAa cocTaBa BewlecTB. (OTHOCHTENbHAs aTOMHAas —Macca.
OtHOcHUTENBbHAS MOJIEKYJIspHAs Macca. MaccoBas J0Ji1 XUMHUYECKOIO 3JIEMEHTa B
COEMHCHUM.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMoCBs3b KOJIMUECTBA,
Macchl M 4YHCJIa CTPYKTYPHBIX eAUHUI] BemectBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHECHUM.

OuU3NYECKNE U XUMUYECKUE SBJICHHS. XUMUUYECKasd PEAKIUSA U €€ MPU3HAKH.
3aK0H COXpaHEHHS MacChl BEIECTB. XMMHUUYECKHe ypaBHeHUs. Knaccuduxarus
XUMHUYECKUX PEaKIil (COeMHEHUS, PA3IOKEHUS, 3aMEILIEHUs, OOMEHA).

Xumuyeckuii IKCcnepumenm:

3HAKOMCTBO C XMMMUYECKOUN MOCY0M, mpaBuiiaMu padbOThl B J1a00OpaTopuu u
npuémMamMu 00paIeHus ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YUCHUE U OMUCAHUE
dbu3nYecKuX CBOWCTB O0O0pa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOJACHUE
busnueckux (MJIaBJICHUE BOCKA, TasHUE JIbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIICHHE W KOHACHCAIMS BOJbI) U XMMHYECKUX (TOPEHHUE CBEYHU, MPOKATHBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICHCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasinokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3ioKeHHWE THAPOKCHIA
menu (I1) mpu HarpeBanum, B3auMoJIeHCTBHUE kele3a ¢ pacTBopoM coiu meau (1),
M3YUYEHHUE CIOCOOOB pa3feICHUs] CMECEH: ¢ MOMOIIbI0 MarHurta, (puibTpOBaHUE,
BbITIApYBaHUE, JUCTUIUISAIMS, XpoMaTorpadus, mpoBeJcHUEe OYUCTKU MOBAPEHHON
COJIM, HAONIOJICHHWE W  ONHCAaHUE  pe3yJIbTaTOB  MPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJEJIE MOJIEKYII
(1IapocTepKHEBBIX ).

BaxHelline npeacTaBUTe I HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CoctraB Bo3ayxa. Kuciopoa — 3a€MEHT U MpocToe
BelecTBO. HaxoxaeHue kuciopona B mpupoje, (U3MYECKUE U XUMHUUYECKHUE
cBoiictBa (peakumuu TopeHus). Oxcumpl. [Ipumenenue xucimopoma. CrocoObl



MOJIYYeHHUST KUCTopoAa B J1abopaTopuud W TPOMBINUIEHHOCTH. KpyroBopor
KHciopoza B mpupoae. O30H — aIoTpornHas MOAU(PUKALIHS KUCIOPO/Ia.

TenmoBoit 3h(PeKkT XUMHUUECKON peakluh, TEPMOXUMUUYECKHUE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE pEeaKUuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, yCWJICHHE MAPHUKOBOTO 3(pdeKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — anemeHT mM mpocrtoe BemectBo. Haxoxxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObBI
noyuyeHust. Kucnotsl u comnm.

Momnsipabiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue CBOMCTBA BOAbL. Bojga kak pactBoputTenb. PacTBOpBI.
HacepilieHHbIE M HEHACBIMIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10751 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUSI.
Ponp pacTBOpOB B IpupoZie U B KU3HU 4deloBeKka. KpyroBopor Boabl B IpUpPO/IE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Kiaccudukanus Heopranumdeckux coemuHeHuil. Oxcuabl. Kiraccudukanuys
OKCUJOB:  cosieoOpa3yroniue  (OCHOBHBIC, KHCJIOTHbIE, aM(OTEpHBIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Duznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. HomeHknatypa ocHoBaHni. PU3MYECKHE M XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnotsl. Knaccuduxanus xkucnor. Homenknatypa kucinot. duszndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertannoB H. H. bekerosa.
ITony4yeHue KUcIor.

Conu. Homenkiatypa coseil. @u3nyecknue U XMMHUYECKUE CBOMCTBA COJIEH.
[TonmyuyeHue coiei.

['eHeTnyeckas CBI3b MEXKY KJIaCCaMU HEOPTAaHUYECKUX COEAUHEHUM.

Xumuyeckuui IKcnepumenm:

Ka4E€CTBEHHOE ONPEJEIICHUE COAECPKAHUs KUCIOPOAa B BO3AYyX€, MOJYUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOMCTB KHUCJIOPOJa, HAOIIOJCHUE
B3aHUMOJICMCTBUSL BEIIECTB C KHCIOPOAOM H YCIOBUS BO3HUKHOBCHUS U
MpeKpalieHus ropeHus (moxapa), O3HAKOMJIEHHE C oO0pa3liaMu OKCHUIIOB U
OMHMCAHHE WX CBOWMCTB, MOJy4YeHUE, COOUpaHHE, PACHO3HABAHME U HU3YyUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBre Bojoposa ¢ okcugom meau (1)
(BO3MOXHO HCIOJB30BAaHUE BHIEOMATEPUANIOB), HaOMIOJEHNE OOPA3IOB BELIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEHM pACTBOPEHHS BEIIECTB C
pa3IMYHONM PAcTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEILIECTBA, B3aMMOJICHCTBUE BOJABI C METAJIIaMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHUE BUJIEOMATEPHUAIIOB),



UCCJIeIOBaHUE O0pa3OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaAOJII0ICHNE U3MEHEHUS OKPACKH MHIAMKATOPOB B PACTBOPAX KUCIOT M IEIOYEH,
uzydyeHue B3aumojieiictBusa okcuga meau (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C METaJIaMH, pPEaKIUid HEeUTpalIu3aluu, IOJYYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METAaJUIa APYTMM K3 PAacTBOPa COJIA, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad 1o TeMe «BaxHenmne KiacCchl HEOPraHUYEeCKHUX
COCITMHEHUI.

Iepuonuueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemMeHnToB JI. U. MenaeneeBa. CtpoeHue aroMoB. XUMHYECKasi CBA3b.
OKuCIUTETBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBbie TOMBITKH KIACCU(DUKAIIUKA XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHbIE METaJUIbl,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yoT aM(pOTEPHBIE OKCHUIbI
Y TUJPOKCUBI.

[Tepronnueckuit 3akoH. [lepuoanueckas cucreMa XUMAYECKUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuonHas u  JJIUHHOMEpUoAHass  (HOpMBI
[Tepuognueckout cucrembl xumuueckux 3iaemeHToB [l. . Menneneea. [lepuobl
u rpynnsl. DOusnyeckuil CMBICI IOPALKOBOIO HOMEpA, HOMEpPOB IIepUoaa MU
TPYNIBI 2JIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX saep. M3otonsl. Onexktponsl. CtpoeHne
AJIEKTPOHHBIX ~ 000JI04eK aToMOB TepBhIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuognueckoir cucremnl . M. MeHnueneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 110 ero nosoxenuro B [lepuoanyeckoit cucreme /1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUs pajnyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB IO IPYNIIaM U EPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB I pa3BUTUA Haykh W npaktuku. [[. M. MenneneeB — y4yéHbIM U
rpakJaHUH.

Xumuyeckass cBsA3b. KoBasieHTHast (MOJIApHAsT YW HEMNOJIAPHAs)) CBS3b.
DIEeKTPOOTPUIATEILHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIUTEIbBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Tponiecchbl OKUCIEHUSI U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

M3yueHHE OO0pa3loB BEHIECTB METAUVIOB M HEMETAJJIOB, B3aUMOJCHCTBHE
TUAPOKCHAA LHWHKA C PacTBOpaMH KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX — IPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropenue, peakiiiy pa3ioKeHUs], COSTUHEHU).

Mesicnpeomemmuoie ceasu



Peanuzamnusa MeXNpeIMETHBIX CBS3€M MpU M3YUYCHUMHM XUMHHM B 8 Kjacce
OCYILIECTBIISIETCS Yepe3 HCIOJIb30BaHHE KaK OOIMMUX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBIISIONIUXCS CUCTEMHBIMH JUISI OT/ACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSATHS: HAyYHBIN (DakT, TUTIOTE3a, TEOPHS,
3aKOH, AaHaln3, CHHTe3, KiIacCupUKalus, NEePUOJAUIHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOAECINPOBAHHUE, U3MEPEHHUE, MO/JICITb, SIBJICHUE.

dusukKa: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAMOAKTUBHOCTh, MOJICKYJa, AJIEKTPUYECKUN 3apsjl, BEUIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, a3, (U3UYECKUE BEIMYMHBI, €IUHUIIbI
HM3MEpPEHUs1, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIE3HBIE UCKONIAEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAs] peaKUMsi

[Tepronnueckuii 3akoH. [lepuoanueckas cucteMa XMMHAYECKUX 3JIEMEHTOB /I,
N. MenneneeBa. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TPEX TMEPUOJOB, Kaius, KaJbIUI W HUX
COCOUHEHUN B COOTBETCTBMU C IIOJIOKECHUEM 3JIEMEHTOB B Ilepuoanueckoii
CHUCTEME U CTPOCHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BHJbl XMMHYECKOW CBSI3U. THUMBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALINYECKONW PEIIETKUA U
BHUJIa XUMHYECKOMU CBSI3U.

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUCCKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Pa3IMYHBIM KJIacCaM HEOPraHUYEeCKUX
COCMHEHUMN, TEHETUYECKAasl CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanuys XuMUYECKUX peakiuid Mo pa3IMuHbIM MpU3HaKaM (110 YUCTY
U COCTaBy YYAaCTBYIONIMX B PEAKIWHM BEIIECTB, MO TEIIOBOMY 3G (dEKTy, 1Mo
M3MEHCHMIO CTEIIEHEH OKHMCIICHUS XMUMHYECKHX DJIEMEHTOB, IO OOPAaTUMOCTH, IO
YYacTHIO KaTaau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKINU, TEPMOXUMHUUYECKUE
ypaBHEHHUS.

[lonarue o ckopocT XuMuUuyeckoil peakiuu. [loHsTue o0 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTePOTCHHBIX
peakuusx. [lonstue o karamuse. [lonsTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIUSIONIME HAa CKOPOCTh XUMHMUYECKOM pEaKIuh M TOJO0KEHHUE XHUMHUYECKOIO
paBHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTENIbHBIC ~ PEaKI[UU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEIILHO-BOCCTAHOBUTEIILHOM peaKuuu. CocraBiienne YpaBHEHUM



OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMid C  HKCIOJb30BAHUEM  METOjIa
AIIEKTPOHHOTO OajaHca.

Teopus 2JIEKTPOTUTUUECKON TUCCOLUAIUN. DIECKTPOJIUTHI U HEIJICKTPOIUTHI.
Katnonbl, annoHbl. MexaHu3M OUCCOLMALUM BEIIECTB C PAa3IMYHBIMU BUIAMHU
xuMuueckoil cBsa3u. Crenenp aqucconuan. CUIIbHbIE U CA0bIE SJIEKTPOJIUTHI.

Peakiiuu noHHOTO 0OMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHa,
MOJIHBIE M COKpallléHHbIE HMOHHBIE YypaBHEHUs peakiuil. CBoWCTBa KHCIOT,
OCHOBaHMM U coJeil B CBeTe MpEACTaBICHUN 00 3IEKTPOIUTUUYECKOMN
nucconmani. KauecTBeHHbIE peakiiui Ha MOHBL. [[oHSATHE O THAPOIN3E COJIeH.

Xumuueckuii IKcnepumenm:

O3HAKOMIJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJJIOB W HEMeTasioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakinu
OT BO3JEHUCTBUSl Pa3UYHBIX (PAKTOPOB, HCCIEIOBAHUE DJICKTPOIPOBOJIHOCTH
pacTBOPOB BEHIECTB, IMpOLECCAa JHCCOUMAIMU KHCIOT, MICJIOYEH U  COJIen
(BO3MOXXHO  HCMOJB30BAHME BHUJEO MAaTEPHAIIOB), IPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKU  TPOTEKAHHWs  peakuMid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropenue, peakiuu paslioKEHHUs, COCTUHEHHs), PACIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEAKIUMWd HAa HOHBI, PpEIICHUE
HKCHEPUMEHTAIBHBIX 3a]1a4.

HemeTaJibl U1 MX COeIMHEHUS

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIEe CTENeHU okucieHus. CTpoeHue U (PU3NUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUUYECKHE CBOWMCTBA Ha IIpUMEpPE  XJopa
(B3aUMOJEHCTBUE C MeETaJlaMd, HEMeTaUlaMH, IeJo4aMH). XJIOPOBOJIOPO/I.
ConsiHas KuCI0Ta, XMMUYECKHE CBOMCTBA, INOJYy4YEHHE, NPUMEHEHHe. [lelicTBue
XJOpa W XJOPOBOJOPOJA HA OpPraHM3M YeJOBEKa. BakHeWlne XJIOpuabl U UX
HaXO0XJCHHUE B IPUPOJIE.

Oo6mas xapakrtepuctuka 3meMeHToB VIA-rpynmber. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE cTereHu okucieHusi. CTpoeHue u (pumyeckue CBOMCTBA
MPOCTHIX BEUIECTB — KUCIOPO/A U cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XumMuyeckue cBoiicTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMHUYecKue cBoucTBa. OKCUABI CEpbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHast kuciora, (QHU3MYECKHEe W XHMHYECKHE CBOWcCTBa (00mHME Kak
MpEeACTaBUTENA Kjacca KHCIOT W chenuduyeckue). XHUMHUYECKHE pPEaKIuu,
JeXale B OCHOBE ITPOMBIIIJIEHHOTO CIOCO0a TMOMYYEHHS CEPHOM KHCIOTHI.
[Ipumenenue cepHoil KHUCIOThL. COJIM CEpHOM KHUCIIOThI, KAUECTBEHHAs! PEaKLMs Ha



cynb(dar-uon. Haxoxmenue cepbl U €€ COCNUHEHHWA B MpUpojae. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Ccpeabl COCNUHEHUSIMHU Ccepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHUS.

OOmas xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHH OKHUCIECHHS. A30T, paclpOCTpPaHEHHE B MPUPO/E,
bu3nueckue 1 XUMHIECKre cBoicTBa. KpyroBopot azora B npupoje. AMMHUaK, €ro
bu3nUecKre 1 XUMUYECKUE CBOMCTBA, MOJydeHne U puMeHeHue. Coam aMMOHUS,
ux GU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KuCJoTa, €€ ToyiydyeHue, (PU3nYecKue U XUMHUYECKHE
cBOoMcTBa (0OIME KaK TMPENCTaBUTENSl Kilacca KUCIOT U crnenuduyueckue).
Hcnonp30oBaHWEe HUTPATOB M COJEd aMMOHHMS B KAayeCTBE MHMHEPAIbHBIX
yao0peHuil. XuMru4yeckoe 3arps3HeHUe OKPYKAIOIIeH cpelibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Puznueckne U XUMUYECKHE CBOMCTBA.
Oxcug docdopa (V) u pochopHas KUCIoTa, PU3HMICSCKIC U XUMUICSCKHUE CBOMCTRA,
nosyyenue. Mcmnons3oBanue GocdaToB B Ka4eCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapakrepuctuka 3neMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUS.  YIIEepoA,  aUIOTPOITHBIE
Moau(pUKALIUKM, pacpOCTpaHEHUEe B TpuUpojse, (puznueckue u XUMHUYECKHE
cBoictBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIE OpPTaHU3MBI,
MOJIyYeHUE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumore3a rino0anbHOrO TNOTEIUICHUS KiIMMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa U €€ coyu, uX PU3nuecKkue U XUMHYECKUE CBOICTBA,
nojlyuyeHue W TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHBIEC MOHITUS 00 OPTAHUYECKUX BEIIECTBAX KAK O COSAUHEHUSIX
yriiepoza (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIIEBOJAOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
MPOIYKTHI WX mepepaboTku (O€H3WH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTue 0 GMOJIOTMYECKN BAKHBIX BEIECTBAX: KUpaX, OeNKax, yriieBojax — U ux
poiii B OKM3HM 4eloBeKa. MarepualibHOE €JAMHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢Qusmueckne u XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHenue. CoenuHeHHs KpeMmMHHUsT B mpupone. OOmme mnpeacTaBieHUs 00
okcuzae kpemuus (IV) u kpemHueBor kucnore. CUIMKATBl, UX UCIOJIb30BaHUE B
OBITY, B MPOMBIIIJICHHOCTU. BaxHellne CTpouTeNbHbIE MaTepHalibl: KEPaMHUKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiemMbl 6€30macHOr0 MCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuyeckuii IKCcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMil HA XJIOPUA-UOHBI U HAOIIOJCHUE TPU3HAKOB
X TPOTEKAHMsI, OMBITHI, OTpaKAIIHE (PU3NYECKHUE W XHMHUUYECKHE CBOMCTBA
raJIOTEHOB M WX COEJUHEHHM (BO3MOXKHO MCIOJIb30BAHHE BHJICOMATEPHUAIIOB),
O3HAKOMJICHHE C 00pa3lamMu XJOPUAOB (TajJOreHUJOB), O3HAKOMJIEHHE C
oOpasmamMu  ceppl u €€  coeAUHEHUSIMHU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOJIIOJEHUE Mpoliecca OOyIIIMBaHUS caxapa IoJ JeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, HW3Yy4YEHHE XUMHYECKUX CBOMCTB
paz0aBIEHHON CEPHOM KUCIOTHI, MPOBEICHNE KaUeCTBEHHOW peaKIuyu Ha cylbdart-
WOH U HAaOJI0JeHWEe NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa M HX COEAMHEHHH (BO3MOYKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOTyUYeHHE,
coOuMpaHue, pacro3HaBaHWE€ M M3YYCHHE CBOWCTB aMMHaKa, IMPOBEIACHHE
KAueCTBEHHBIX PEaKlMid Ha MOH aMMOHMS U (ocdar-uoH U u3ydyeHue Npu3HaAKOB
UX TIPOTEKAHHUsI, B3AMMOJIEMCTBAE KOHUEHTPUPOBAHHON a30THOU KUCIIOTBI C MENIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), U3y4YeHue Mozenen
KPUCTANIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOras3a, MojJydyeHue, coOupaHue, pacro3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKMCIIOTO ra3a, MpOBe/IEHNE KaYyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYCHHE TMPU3HAKOB WX MPOTEKAaHMs, O3HAKOMJICHUE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE HSKCIEPUMEHTATbHBIX
3a1a4 1o TeMe « BaxkHenmme HeMEeTaIUIbl U UX COCTUHEHUSD.

MeTaJibl 1 X COeIMHEHUS

OO6m1as XxapakTepUCTUKAa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepmommyeckor cucremMe XuMUYecKMX dieMmeHToB [[. U
MeHnneneeBa u ctpoeHus: aromMoB. CTpoeHHE MeTajuioB. MeTramindeckasi CBsi3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKass  pemi€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpspKeHUH MeTauioB. Ou3znueckue U XUMUYECKHE CBOMCTBA MeTaylioB. OO0mme
CrocoObl TONIydeHUs: MeTayioB. [loHATHE O KOpPPO3UU METAIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CriaBbl (CTallb, YYTyH, AIOPaTIOMUHUU,
OpoH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsle MeTael: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
sanemeHnToB /. . MenzaeneeBa, cTpO€HHE UX aTOMOB, HaXOXJECHHE B IPHUPO/IE.
dusnyeckue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUIbsl u



TUAPOKCHABI HATpusd MW Kanus. [IpuMeHeHne IIeNnoYHbIX METaVIOB MW UX
COCIMHEHU .

[IlenouyHo3eMenbHbIE METaUIbl MAarHUM W KaJblUM: TIOJOKEHUE B
ITepronnueckoil cucteMe xuMudeckux snemeHtoB [[. Y. MeHneneeBa, cTpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3ndecKkne 1 XMMAYECKUE CBOMCTBA MarHus
U Kanplud. Baxueimue coeauHEHHS Kaibliusg (OKCHJ, THUIPOKCHI, COJIH).
’KéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmroMUHHI: TIosIokeHKE B [lepuoandeckoi cucreMe XMMUYECKUX AJIEMEHTOB
. U. MenneneeBa, CTpoeHHME aToma, HaxOXJeHHEe B Ipupone. Pusnyeckue U
XUMUYECKHE CBOMCTBA aTOMHUHMS. AM(POTEPHBIE CBOICTBA OKCUAA U THAPOKCH]IA
AJIOMUHHS.

Kenezo: nonoxenue B [lepuoauueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHE aToMa, HaxOXKJIeHUE B mpupoac. Pusnyeckue U
XUMHUUYECKHE CBOMCTBA xkene3a. OKCUIbI, THIAPOKCU bl U conu xenesa (1) u xenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYECHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMM METAJIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3y4Y€HHE  PE3yJbTaTOB KOPPO3UHU  METAIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHUJEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KaJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIOJIL30BaHUE BHICOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCAa TOPEHUS XKeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAaHUE  BHUJICOMATEPUAIOB), MPU3HAKOB  IPOTEKAHUS
Ka4EeCTBEHHBIX PEaKIMi HAa WOHBI: MarHus, KajabLMs, AJIIOMUHUS, [IUHKA, JKeje3a
(I1) u xenesa (I11), meau (11), HaGmroAEHNE U OMKMCAHKE TIPOIIECCOB OKpAITUBAHUS
IJJaMEHH HWOHAaMU HATpusi, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOWCTB TUIPOKCHUAA AITFOMUHUS
Y TUJIPOKCHUJA IMHKA, PELICHHE DKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BakHeunmue
METaJUIbl U UX COCTUHECHUS.

XuMHus ¥ OKPYXKAKOIIAA cpea

BemecTtBa m Marepuasnibl B ITOBCEIHEBHOM KHU3HM YEJIOBEKAa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. [lepBas momoris mpu
XUMHYECKUX OKOrax U OTPABIICHUSIX.

XHUMHUECKOE 3arps3HEHHE OKpyKaloled cpenbl (mpeaenbHas AOMyCTUMAas
KOHIIeHTpalus BemlecTB, nainee — [1/1K). Pons xumuu B perieHnn 3K0JI0rM4ecKux
npobiiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIJIaBbl METAIOB, MOJMMEpPHbIE
MaTepHabl).

Mescnpeomemmnule céasu



Peanuzanmsi MeXIpeaMETHBIX CBSI3€M MPU H3yYeHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOJIIb30BAaHUE KaK OOIIHUX eCTeCTBEHHO-HAYYHBIX
TIOHATUH, TaK W TOHATHH, SBJISIOMIUXCS CUCTEMHBIMH JIUIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC MOHSATHS: HAy4YHBINH (PakT, TUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KIacCU(pUKALM, TEePUOAUIYHOCTh, HAOIIOICHHE,
HKCIIEPUMEHT, MOJCIIMPOBAHUE, W3MEPEHHE, MOJIeNb, SBICHUE, IMAPHUKOBBIN
s peKT, TeXHOIOTHS, MaTEPHAIIHI.

dusnka: MaTepus, aToM, DOJCKTPOH, IMPOTOH, HEUTPOH, WOH, HYKIH],
W30TOTBI, PAJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsii, MPOBOJTHHKH,
MOJIYIIPOBOJHUKH,  JTUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSTHUE BEIECTBA, I'a3, PaCTBOP, PaCTBOPUMOCTb, KPUCTAJUTHUCCKAs
peméTKa, CIUIaBbl, (PU3NYECKHE BEIWYUHBI, €AUHHUIIBI M3MEPECHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IUTAHETHI, 3BE3/1b1, COMHIIE.

buomorus: ¢dorocuHTe3, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yA0OpEeHHs, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaTbl, TOPHBICE IOPOJIHI,
TMIOJIC3HBIC UCKOITaeMbIe, TOTLTNBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE PE3yJNbTaThl OCBOCHUS MPOTPAaMMBbI OCHOBHOTO OOIIETO
o0pa30oBaHus JOCTUTAlOTCS B XOJie OOyYeHHs] XUMUU B €IMHCTBE Y4YEOHOW WU
BOCHUTATEJIBHOMN ACATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPUHSATBIMU B
oOIIleCTBE TMpaBUJIaMd W HOPMaMH TIOBEJIEHHUS ¥ CIOCOOCTBYIOT MpoIieccam
CaMOTIO3HaHUSs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYarOIINXCA.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPAXalrT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBaTbCA ~ CHCTEMON TO3UTHBHBIX LIEHHOCTHBIX OpPUEHTAllM WU
pacIIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) IaTpUOTHYECKOT0 BOCIIMTAHMS

LIEHHOCTHOI'0 OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIEIUI0, TIOHMMAaHUS 3HAYCHHUS XUMHYECKOM HAayKUu B JKHU3HU
COBPEMEHHOI'0 OOIIeCTBA, CIIOCOOHOCTU BIAJETh JOCTOBEpHOU HH(OpMalmeil o
MEPEIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHOW XWMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPaA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS:

MPEJCTABICHUS] O COLHMAIBHBIX HOPMaxX M MOpPaBWIAX MEKINYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATENbCKOM, TBOPYECKOM W APYrMX  BHAAX
JIeATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HON COBMECTHOM MAESATEILHOCTU MpHU
BBITIOJIHGHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBITIOJHEHUA XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCCe€ DITOM YUYEOHOW NESITEIHbHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TMIOBEJECHUE W TIOCTYIIKM CBOMX TOBApHUIIECH C NO3UIUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI TOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O NMO3HAHUA:

MHPOBO33PEHUYECKHE TPEJICTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABJISIONIUE
OCHOBY JIJII TIOHUMAHUS CYIIHOCTH HAYYHOW KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aHUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPEIOM, O POJIM XMMHUH B TTIO3HAHUY 3TUX 3aKOHOMEPHOCTEH;

MI03HABATEJIbHBIE MOTHUBBI, HAPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUW IO
XUMUU, HEOOXOJUMBIC NJii OOBSICHEHHUS HAOJI0JIaeMbIX IMPOIECCOB U SIBJICHUH,
MO3HABaTEIbHON, MH(OPMALIMOHHOW M YUTATEJIbCKON KYJIbTYpPbI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIbHOW pal0OThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPaTypOi, JOCTYIHBIMU TEXHUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHMIO W TO3HAHUIO, JH0003HATEIBHOCTb, T'OTOBHOCTH U
CIOCOOHOCTh K €aMOOOpAa3OBAHMIO, MPOEKTHOW M MCCIEI0BATEIbCKON
JeSITeIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH M YpOBHS OOydeHHUs B
JTaJIbHEHIIIEM;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHME IICHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOICHHS aIKOT 0, HAPKOTUKOB, KypEHUs),
HEOOXOMMMOCTH COOJNIONIEHNs TIPaBWJI OE€30MacHOCTH TMPU  OOpalleHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U peaibHOM JKU3HH;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3YyUYEHHIO MPOPECCUil U Tpyla pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYIJOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHs MPEJIMETHbIX 3HAHUM 10 XUMHUHU, OCO3HAHHBIN BBIOOD
VH/IMBUIYAJIbHON TPAeKTOPUU MPOJOJKEHUST 00pa30BaHuUs C yUETOM JIMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpodhecCUOHATBHON AeSTENbHOCTU U PAa3BUTHS HEOOXOAUMBIX YMEHHUM,
TOTOBHOCTH aIallTHPOBATHCA B MPOPECCUOHANBHOU CPEJIE;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA:

HKOJIOTUYECKHU 1I€JIeCO00pa3HOe OTHOIICHHWE K MpPHUpPOJE KaK MCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$u3nYeCKOMY M TICHXHYECKOMY 3J0POBBIO, OCO3HAHUE IEHHOCTU COOIIOICHUS
paBuJl 6€30MaCHOTO MOBEACHUS MPU padOTe ¢ BEIIECTBAMM, a TAKXKE B CUTYyalMsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOCH;

CIIOCOOHOCTH NMPUMEHATHh 3HAHUS, MOJy4YaeMble MPU U3YYEHUH XUMHUH, IS
pemeHns 3a1a4, CBA3aHHbBIX C OKPY’KAIOLEH IPUPOIHON CPENOM, I ITOBBIICHUS
YPOBHSL  3KOJIOTMYECKOW  KYyJbTYpbl, OCO3HAaHHSA TJ00AJIbHOIO  XapakTepa
HKOJIOTUYECKUX TPOOJIeM M MyTeH HMX peHIeHHs MOCPEACTBOM METOJO0B XHMUH,
HKOJIOTMYECKOT0 MBIIUIEHNS, YMEHUS PyKOBOACTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOW U COLMATIbHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeaMETHBIX pPE3yJNbTaTOB BBIIEISAIOT 3HAUMMbIEC IS
(GbopMUpOBaHHS MHPOBO33PEHUS OOILEHAYyYHblEe MOHATHS (3aKOH, Teopus,
IOPUHLMII, TUIIOTE3a, (PaKT, cucTeMa, Mpolecc, IKCIEPUMEHT U JAPYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpEIMETax M MO3BOJISIIOT Ha
OCHOBE 3HAHUI M3 3TUX MPEAMETOB (HOPMUPOBATH IMPEACTABICHHE O IEIOCTHOMN



HAyYHOW KapTHUHE MHpA, U YHUBEpCaJIbHbIC yUeOHbIE NeWCTBUS (ITO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, DPETYJISTHUBHBIE), KOTOpbhIE 00€CIeurnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
JEATEeIIbHOCTH.

Ilo3HaBaTe/bHBbIC YHUBEPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3zoBble 1ornyeckue AefcTBU:

YMEHHSI HCIMOJb30BaTh MNPHUEMBI JIOTMYECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XUMHUYECKHX TMOHATUNA (BBIICIATh UX XapaKTEpHbIE
MPU3HAKHU, yCTaHABIIMBATh B3aUMOCBSI3b C JPYTUMU TOHSATHUSIMH), UCIOJIb30BATh
MOHATHUS JJIs1 OOBSCHEHUS OTJIETbHBIX (PAKTOB U SIBIICHUM, BHIOMpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMM XUMUYECKUX BEIIECTB M XUMHUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIIEJACTBEHHBIE CBS3M MEXIAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE pacCykJAeHUs (MHAYKTUBHBIC, A€IyKTUBHbIC, 10 aHAJIOTUN),
JieJaTh BBIBOJIbI M 3aKJIFOUEHUS;

YMEHHE TMPUMEHSATH B TMPOIECCEe IMO3HAHUS MOHATUA (TpEeAMETHBIE U
METaNpeIMETHBIE ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENU, UCTIOJIb3YEMBIE B XUMUU,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUKM MOJIEJIbHBIEC MPEACTABICHUS —
XUMHUYECKUU 3HAK (CUMBOJ JJIEMEHTA), XUMHU4eckas GopMmyna M ypaBHEHHUE
XUMUYECKOW pEeaKIUu — MPU PelIeHUH YueOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISIBISATh M XapaKTepU30BaTh CYIICCTBEHHbBIC
MPU3HAKN W3Y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3YUAEMbBIX IIPOLIECCAX U SIBICHUSX.

Bba3oBble ucciaenoBare/ibCKue 1eiiCTBUA:

YMEHHE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUA, a TaKKe B KayeCTBE OCHOBBI I (POPMUPOBAHUS THUIOTE3BI 10
MPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKJICHUN;

MpUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEIACHUIO
YYEHUYECKUX HKCIEPUMEHTOB, YyMEHHUE HaOIoaaTh 3a XOJO0M Mpoliecca,
CaMOCTOATENFHO MPOTHO3UPOBATH €0 Pe3ysbTar, (OpMyIUpPOBaTH 0000IIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMBITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3TUYHBIX BUIOB U (OPM TPEICTABICHUS, TOIYIaeMYI0 U3 Pa3HBIX NCTOYHUKOB
(Hay4HO-TIONyJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUs, CIPaBOYHBIE
nocobusi, pecypcsl WNHTepHETa), KpPUTUYECKH OIEHUBATH MPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



yMEHUE TPUMEHSATh Pa3IuYHbIe METOABl M 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX M MO3HABATEJIBHBIX 33J1au OMPEICIEHHOT0 THUIa, IPUOOPETECHUE OIbITA B
o0JlacTU  MCMOJIb30BaHUS  MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHUH,
OBJIaJICHUE KYJbTYPOl aKTUBHOTO UCTIOJIb30BAHUS PA3TUUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATEIHLHO BHIOMPATh ONTUMANBHYIO (pOpMy MpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4d  HECIOXKHBIMUA CXEMaMH, JharpaMMaMu,
IpyruMu opMamMu rpaduKu ¥ ©X KOMOWHALIMSAMU;

YyMEHUE UCIOJIb30BaTh MW AaHAIM3UpoBaTh B Ipolecce Yy4eOHOM U
UCCJIEI0BATENbCKON JEATENBHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYX AOUIEH IMPUPOTHOU
CpelbI.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJbHbIE YYeOHbIe NeiCTBUSA:

YMEHHMs 3aJlaBaTh BOINPOCHI (B XOJe Juajiora W (WIM) JIUCKYCCHUHU) IO
CymecTBy  oOCyXkmaemMoil  TeMbl, (OPMYIHPOBATH CBOM  MPEIIOKCHUS
OTHOCHUTEJILHO BBIMOJHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI  TPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThbl  IO3HABATEIbHOU
JIEATeIbHOCTY B YCTHBIX M THCHMEHHBIX TEKCTax; JeiaTh MNPEe3eHTAIHI0
pE3yJbTATOB BBIMOJHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOpHOTO OMBITA,
1a00paTOpHOI pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO TPOEKTA);

yMEHUsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
MO3HABATENILHOM W MCCJIEIOBATEIbCKOM  JCSATENHHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX MpPOOJEeM Ha OCHOBE Yyuy€Ta OOIIMX HHTEPECOB M COTJIACOBaHUS
no3unuii (00CyXaeHus,, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIIUS
COBMECTHBIX JICHCTBUI, OIpEIeNICHHEe KPUTEPUEB IO OIEHKE KaudecTBa
BBHITIOJIHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Y4eOHbIe JeHCTBUS:

YMEHUE CaMOCTOSATENbHO ONPENENsITh UENH JAEATeNbHOCTH, IUIaHUPOBATh,
OCYIIECTBIISTh, KOHTPOJIHUPOBATh M TPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTEeNHHOCTD, BHIOUpaTh Hanbosee 3(pPeKTUBHBIC CIIOCOOBI pellieHns Y4eOHbIX U
MO3HABATEIbHBIX 33/la4, CaMOCTOATENIbHO COCTABJISATh WU KOPPEKTUPOBATH
MPEJIOKEHHBIM aJIrOPUTM JEWCTBUM NIPU BBINOJHEHUU 33JaHUM C Y4YETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAX U PEaKLMUSX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pPe3yJbTaTa 3asBIICHHOM LIENU, YMEHUE
MCIIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IPE/IJlaraeMbI€ B YCIOBUU 3a1aHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX pPeE3yNbTaTOB IO OCBOCHHUIO 00S3aTEIBHOTO
COJIep>KaHMsl, YCTAHOBJIEHHOrO JaHHOW (enepalibHOM paboyeil mporpaMMoHu,
BBIJICIITIOT: OCBOCHHBIC OOYYAIOIMMMHUCS HAy4YHBIC 3HAHUS, YMEHUS M CIIOCOOBI



JIercTBUH, crnenuduUecKue JId IPeAMETHOH o01acTh  «XHMHUS», BB
JEATENBHOCTH IO  MOJYYEHHWIO HOBOIO  3HAaHMS, €ro HWHTEPHpPETaLNH,
npeoOpa3zoBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHIy 00ydenus B 8 ky1acce npeMeTHbBIE Pe3ybTaThl Ha 0a30BOM YPOBHE

JIOJKHBI OTPaXkaTh C(OOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

e PpACKpBIBAaTh CMBICJ OCHOBHBIX XUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHYECKUN DIJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOT0 3JIEMEHTA B COEIUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ, KHMCJIOTA4, OCHOBAaHHE, COJb, IEKTPOOTPULATEIBHOCTb, CTEICHb
OKHUCJICHHS, XMUMHUYECKasi peakius, KiacCu(MUKaus peakluuid: peakiuu
COCMHEHNUs, PEaKUUU PAa3JIOKEHUs, pEaKUuyd 3aMElICHUs, peaKuuu
oOM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIMH, TEMI0BOU 3 (EKT peakiuu,
SAIpO aTOMa, JJEKTPOHHBIA CIIOW aToMa, aTOMHasi OpOuTalb, pPAANYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAs W HEMOJSpHAs KOBAJICHTHasl CBS3b,
MOHHAsl CBS3b, MOH, KaTHOH, aHUOH, PAacTBOpP, MACCOBas JIOJIsl BEIECTBA
(IpolieHTHAasi KOHIIEHTpAIUsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMMHUYECKUX TOHSTHH U
MIPUMEHSTH 3TU TMOHSATHUS MPU OMKMCAHUU BEILIECTB U UX MPEBPAIICHU;

e HCIOJBH30BaTh XHWMHUYECKYI) CHUMBOJHMKY JUIsl COCTaBJICHHS (HOPMYI
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKIINIA;

e ONpEAEeNsATh BaJCHTHOCTh aTOMOB RJIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTENEHb  OKUCIEHUS  3BJIEMEHTOB B  OWHApHBIX  COEAMHEHUSX,
IIPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COCAUHEHUU I10
dbopmynaMm, BHUJ XUMUYECKOH CBsI3M (KOBAJIGHTHAs W HMOHHAas) B
HEOPTraHUYECKUX COCTNHEHUSAX;

e packpeBaTh cmbicia Ilepuognueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE IEPUOANYECKOM 3aBHCUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX NoJiokeHus B Ileproauueckoil cucreme,
3aKOHOB COXPAaHEHMS MAacCChl BELIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHa ABOTaIpo;

e ONHUCBHIBATh W XapakTepuszoBaTh TaOIMuHyl0 QopMy Ilepuoanyeckoit
CUCTEMBl XMMMYECKHX OJJIEMEHTOB: pa3jauyaTb [OHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounasa noarpynna (b-rpymnma)», manbeie U
Oosbllie MEpPUOAbl, COOTHOCHUTH OO0O3HAYEHMs, KOTOpbIE HMEIOTCS B
tabmuue «llepuoanueckass cucrema XuMmuueckux osaemeHtoB . .
MeHnpneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sAapa, 001Iee Yuciio dJIEKTPOHOB
U pacrpeielieHHe X M0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEII[ECTB, TI0 TeTIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOINHME XUMHUYECKHE CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIasd OMUCAHUE TPUMEPAMH MOJEKYIISPHBIX
YPaBHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHWMHYECKUX [MPEBpAICHUI B
Pa3IUYHBIX YCIIOBHUSIX;

BBIYUCIISTh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYKO MaccChl
BELIECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOrOo »dJeMEeHTa 1o QopMylie
COEMHEHNS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

MIPUMEHSTh OCHOBHBIE OIEpPAlMM MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHUEe, 0000IlIeHHEe, CHCTeMATHU3aluio, KIACCU(PUKALHUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — NJi1 W3y4YEHUs CBOICTB
BEIIECTB U XUMHUYECKHX PEAKIHM, €eCTeCTBEHHO-HAy4YHbIC METObI
MO3HAaHUA — HAOJIOJICHUE, W3MEpPEHUE, MOJECIMPOBAHUE, SKCIEPUMEHT
(peasibHBI U MBICIICHHBIN );

cleioBaTh ~ IpaBWJaM  IOJb30BaHUWS  XMMHYECKOM  TOCYyIOW U
nabopaToOpHbIM 000pYyIOBaHMEM, a TakXKe TMpaBuiiaM OOpalleHHsl C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO BBITIOJIHEHUIO
7a00paTOPHBIX XUMUYECKHUX OIBITOB IO TOJYYCHHUIO W COOUPAHUIO
ra3oo0pa3HbIX BeENIECTB (BOAOpOJa M KHUCJIOPOJAA), MPHUTOTOBICHHUIO
PacTBOPOB C OINPEAECIEHHON MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHl MO
Pacno3HABaHHUIO PACTBOPOB IIEJIOYEH U KUCJIOT C MTOMOIIBK) MHIUKATOPOB
(;makmyc, perondranent, METHIOPAHXK U JAPYTHE).

K xoniy oOyuenus B 9 kiacce npeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y O0YUaIOLIUXCS YMEHUI:

PacKpbIBaThb CMBIC OCHOBHBIX XUMHUYECKUX NOHATHUWA: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHMOH, IPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BaJIGHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYECKas CBs3b, TEIIOBOU 3P heKT
peakiMu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JHUCCOLUMAIUS, PEAKIUH HOHHOIO
oOMeHa, KaTraiu3aTop, XHWMHUYECKOE paBHOBecHe, OOpaTUMbIE W



HEOOpaTUMbIE PEAKIMH, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKWCIIUTENb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTAaHOBJIEHUE,
alIoTponus, aM(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJIEHTHAas, MOHHAs,
MeTaJuIMyecKasi), KpHUCTAIUIMYECKas pemeTka, KOppo3Hs METaJIOoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluu, MpeaeabHO JOMyCTUMas
koHueHrpanus [1JIK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHN U
OPUMEHSTH 3TH NOHATHUS MPY ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISl COCTaBJICHHUS (OpMYyJ
BEIIECTB U YPABHECHUN XMUMUYECKUX PEAKIUN;

ONPENEIATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX FJIEMEHTOB B
COCMHEHUAX pA3IUYHOTO COCTaBa, MPUHAUIEKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJacCy CO€IMHEHU 1o (opmyiiaM, BUA XUMHUYECKOU
CBA3M (KOBAJECHTHAsl, HMOHHAsg, MeETaJUIMYecKasi) B HEOPraHUYECKUX
COEJIMHEHHUSX, 3apsi] MOHA M0 XMMUYECKOH (opMylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHMYECKUX COCIMHEHUM, THUIl KPUCTAJUITMYECKON
PEETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akonHa J[. WM. MennpeneeBa u
JEMOHCTPUPOBATh €ro IMOHUMAaHWE: ONUCHIBAaTh W XapaKTepU30BaTh
tabnuunyio (opmy Ileproanueckoil cUCTEMbl XMUMHUYECKHX 3JEMEHTOB:
paznuyaTh TOHSATHSA «TJaBHas mnoarpynma (A-rpynma)y U «mobodHas
noarpymnmna (b-rpymma)», manele u OOJbIINE MEPUOIBI, COOTHOCHUTH
0003HauYeHUsl, KOTOpble HMEIOTCA B TNEPUOJUYECKON Taldiuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij dAnapa, OOIlee YUCIO DJIJIEKTPOHOB U
pacrnpejieieHue MUX [0 3JEKTPOHHBIM CIOSIM), OOBSACHATH OOILIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIMHEHUHN B
npejenax MajiblX IEPUOIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PHUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIUX B pPEaKUUU
BEIIECTB, MO TEIUIOBOMY 3(PEKTy, MO0 M3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa NPOCTBIX W CIOXKHBIX BELIECTB, MOATBEP)KIAAs OIHCAHUE
pUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX
XUMHYECKUX PEAKLIN;

COCTaBJIAITh YPaBHEHUS AJIEKTPOJUTHUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOTHBIE U COKPAIIEHHBIE YPABHEHNS PEAKIIMM NOHHOTO



oOMeHa, YypaBHEHMsI peakuui, MOATBEPKAAIOIMIUX CYLUIECTBOBAHUE
TeHETUYECKOM CBSI3U MEX/y BEILIECTBAMU Pa3INYHbIX KJIaCCOB;
pacKphIiBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKIUi
MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca STUX PeaKini;
MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH NPOTEKAaHUS XUMHYECKHX IMPEBPALEHUII B pa3IUYHbIX
YCIIOBUSIX;

BBIUUCIISITH  OTHOCHUTEIIBHYIO MOJIEKYJISIPHYEO M MOJISIPHYIO  MAaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1o (opMyIie
COEIMHEHMsI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIIHH;

cOONIOMaTh  TMpaBWIa  IOJIB30BAHHMSI ~ XUMHUYECKOW  IMOCYIOM |
nabopaTopHbIM 000pyZOBaHHWEM, a Takke TMpaBuja oOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIMSIMH 10 BBIIIOJHEHHUIO
7a00paTOPHBIX XMMHYECKUX OINBITOB MO TOJYYEHUI0O U COOMpPaHHUIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIIOTOo rasa);

NPOBOJUTH  PEAKIMH, MOATBEPXKJAIONINE  KadeCTBEHHBIH  COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOPHI-, OpOMHUI-,
noaun-, kapbonart-, ¢docdar-, cunMkar-, cyiabdar-, THAPOKCUI-UOHBI,
KaTHOHBl AMMOHHUSI M MOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax HEOPraHUYECKUX BEIIECTB;

NPUMEHSATh OCHOBHBIE OIEPAIlM MBICIUTEIHLHON NEATEIHPHOCTH — aHAN3
M CHHTE3, CpaBHEHHE, OO0OO0OIIeHNe, CHCTEeMAaTHU3alui0, BBISBICHHE
MPUYUHHO-CJIEICTBEHHBIX CBS3€H — JJIsi U3YyYCHHUs CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIHi, €CTeCTBEHHO-HAyYHblE METOAbl IMO3HAHUS —
HaOJII0/IeHUe, U3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KoanuectBo yacos
Ne HaumenoBanue pa3ienoB u DJIeKTpOHHbIe (LM (ppOBbIE)
KonTpoabHbie IIpakTueckue
n/n TeM MPOrpaMMBblI Bcero o0pa3oBaTejibHbIE pecypchbl
padoThI padoThI
Pasnea 1. IleppoHavyanbHbIe XUMHUYECKHE MOHATHS
Xumusi — BaxkHas 00J1acTh
L1 €CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
' IIPAKTHYECKOM JEATEIbHOCTU https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BemecTBa 1 xuMuaeckue 15 1 bubmuorexa [JOK
' peakunu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20

Pasnea 2. BaxkHelimne npeacraBuTeIn

HEOPraHu4eCKMX BEIIEeCTB

1 Boznyx. Kucnopon. Ilonstue 6 bubnnorexa [IOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
)9 Bonopoa. Ilonsitue o kuciorax 2 1 bu6mmoreka [IOK

' U COAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [lonsitue 06 5 1 | bubmumoreka [IOK

’ OCHOBAHHUSAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIC KJTaCcCHI 1 | | bubmuoreka [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c

Wroro no pazneny 30

Pasnen 3. Ilepnoanueckuii 3axkoH u [lepuogudeckasi cucrema xumnueckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.



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

Xumuueckasi cBa3b. OKHCINTEIbLHO-BOCCTAHOBHUTE/IbHbIE PC€aKIuu

[lepuoanueckuii 3aKOH U
11 Ilepnonnueckas cucrema 7 bubnnorexa [IOK
' XUMUYECKHX djieMeHToB J[. 1. https://m.edsoo.ru/7f41837¢
MenpaeneeBa. CTpoeHue atoma
XuUMH4YeCKasd CBA3b. BuG OK
3.2 OKHCIINUTENBHO- 8 2 uosmorexa I
https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIC PEAKIIUU
Bbu6morexa [JOK
4! 15
TOro Mo pasiey https://m.edsoo.ru/7f41837¢c
Pe3epBHOE BpeMs 3 Bubmorexa TOK
p P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 5
[TPOTPAMME



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

9 KUIIACC

Kosaun4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (un¢possbie)
Ne i/ Kontpoabnbie | IlpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3jen 1. BemecTBo U XUuMHYecKHe peakIun
11 [ToBTOpEeHMe U yriyOieHrue 3HaHu’ 5 1 bubnmnorexa [JOK
' OCHOBHBIX pa3/IesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bu6muoreka [IOK
’ peakIiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPONIUTHYECKAS AUCCOLUALIMSL. 2 1 1 bu6mmoreka [IOK
' XUMHYECKUE PeaKIuu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazaeny 17
Pa3nes 2. HemeTasibl M X coeIMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHUECKUX 4 1 bu6mmoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorens https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa TIOK
' PYyHHbL. - https://m.edsoo.ru/741a636
COETMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemeHToB VA-Tpynmsl. A3ot, hochop u ux 7 1 bubmorexa HOK
' PYHHEL AS0T, P https://m_edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriuepon u 8 1 2 bubmmorexa TIOK
’ . by ' P https://m.edsoo.ru/7f41a636
KPEMHHUI U UX COEIMHEHHUS



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

Uroro no pazaeny 25
Pa3znea 3. Mera/ibl M UX COeIUHEHHS
. bubmuorexa [JOK
3.1 Obmpe CBOHCTBA METANIOR 4 hitps://m.edsoo.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxxneimue MeTaiIel ¥ X COSINHEHUS 16 hitps://m.cdsoo.ru/ 7412636
Uroro no pazaeny 20
Pasjnen 4. Xumus u oxkpy:xaionias cpeaa
4.1 B TEpUAIILI B )KU3HU YEJIOBEKA 3 bubmmorexa LIOK
' CHiecTBa i Matep https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
p 3 bubmoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HNOYPOYHOE INTAHUPOBAHHUE

8 KJIACC
Kosau4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka KonTpoasnsbie | IIpakTHyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoTsbI
pecypchl
| [Ipeamer xumun. Posb xumuu B | bubnuoreka [JOK
YKW3HU YyernoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
5 ITonsiTvie 0 METO/IaX MO3HAHUS B | bubmuorexa [JOK
XAMUU https://m.edsoo.ru/ff0d227e
ITpaktuueckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOpun U MPUEMBI 1 bubnmnorexa [JOK
oOparnieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yucrteie BemecTBa U cMecu. CriocoObl 1 bubnuoreka [JOK
paszeneHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2
5 «Paznenenue cmeceii (Ha mpuMepe 1 bubmorexa [OK
8 . PMEP https://m.edsoo.ru/ff0d28c8
OYHUCTKHU IIOBAPEHHOU COJIN)»
bubnmoreka [IOK
6 A 1
TOMBL I MOICIyIHE https://m.edsoo.ru/ff0d2a6¢
. XHUMUYECKHUE DIIEMEHTHI. 3HAKH | bubmuoreka [JOK
(CHMMBOJIBI) XMMHUYECKHUX JJIEMECHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u cl0KHBIE BENIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 momorexa T10

https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB.

bu6mmorexa [IOK

10 Xumunueckasa popmyna. BaneHTHOCTB
(bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
1 OTtHOCHUTENBHAS aTOMHAsI Macca. bubmmorexa [JOK
OtHocuTeNnbHasE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XHUMHAYECKOr0o Bbubnuoreka [JOK
3JIECMEHTA B COCAUHCHUN https://m.edsoo.ru/ff0d350c
13 Komnuuectro BemiecTBa. MoJib. bubmuoreka [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBIICHUS. bubmmoreka [JOK
XuMuueckas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycioBUs NPOTEKAHUS bubmunoreka IIOK
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnmnorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konmdecTBa, Macchl
17 BEIIIECTBA 10 YPaBHEHUSIM bubmorexa HOK
B M . https://m.edsoo0.ru/ff0d5708
XUMUYECKUX PEeAKIUN
Knaccudukanmst xumuaeckux
18 €aKIMi (COeAMHEHUS, PA3TOKEHUS bubmorexa HOK
peaxit A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 sHMKIoneaucT. O600meHne 1 bubmorexa HOK
A et IE[ https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alMs 3HaHUN
20 Kontponbnas padota Nel no teme bubnnorexa [JOK
«BelecTBa 1 XUMHYECKUE PEAKITAM) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Coctas bubnnorexa [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayxa. Kucinopoa — siemMeHT u
nmpoctoe BemecTBo. O30H

https://m.edsoo.ru/ff0d448¢

dusnueckre U XUMUYECKUE CBOUCTBA

22 KHUCJIOpO/ia (PEeaKIuu OKUCICHUS bubsmorexa HOK
posa (pearti : https://m.edsoo.ru/f0d4614
ropenue). [lonsTre 06 okcuaax
CriocoObI TOJTyYeHUsT KHCIIOPOia B
23 71a00paTOPUH U IPOMBIIIIICHHOCTH bubmorexa HOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciaopoa
TernoBoit 3¢ ekt XuMUIecKoi
24 peaKIyu, MOHATHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y DHIOTEPMUYECKUX PEAKIUIX
TonnuBo (He(Th, yrojb U METaH).
25 3arpsi3HeHue Bo3/ayXa, CocoObl €ro brbmmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPeIOTBPALICHUS
[IpakTnueckas pabora Ne 3 o teme
26 «Ilonyyenue u cobupanue KUCIOpoaa brnmorexa OK
y N p poaa, https://m.edsoo.ru/ff0d4ac2
U3YyYEHUE €r0 CBOMCTBY»
7 Bonopon — anemeHT u npocroe bubnmnorexa [JOK
BemecTBO. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
73 DOU3NYEeCKUE U XUMUUYECKUE CBOMCTBA bubmuorexka [JOK
Bojtopona. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [JOK
29 [ToHsiTHE O KHUCITOTAX U COJISIX
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TOJTy4eHUsT BOAOPOIa B bubnuorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
31 [IpakTuueckas padora Ne 4 o Teme bu6mmoreka [IOK

«ITonmydenne u cobupanue BoJI0poa,

https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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W3Y4YEHUE €r0 CBOMCTBY»

32

Mounsipabiii 00BEM ra3oB. 3aKOH

bub6nuoreka [JOK

ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncnenus o0b€Ma, KOTHMIeCTBa
33 BEIIIECTBA ra3a 10 €ro N3BECTHOM bubmorexa HOK
= . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WIH 00BEMY
Brruncnenus 006EMOB ra3oB 1o

34 ABHEHUIO PEAKLIMM HA OCHOBE bubmmorexa [TOK
P "p 1 . https://m.edsoo.ru/ff0d5708
3aKOHa OOBEMHBIX OTHOIIEHUH ra30B

35 DOU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubmmoreka [JOK
BO/IbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [TonsTHe 00 bubnuotexa [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bopa xak pactBopuTens.

37 HaceliieHHbIE M HEHACHIILICHHBIE bubnuotexa [JOK
pactBopbl. MaccoBas 10151 BELeCTBa B https://m.edsoo.ru/ff0d5b40
pactBope
[TpakTuyeckas pabora Ne 5 o Teme

n «ITpuroroBiieHHE paCTBOPOB C bubnmnorexa [JOK
ONPEACIIEHHON MAaCCOBOU JT0IEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEILIECTBA»

39 KonTponbnas pabota No2 mo teme bubnmnorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTaB, KiaccupuKaius, bubmuorexa [JOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d664e

A1 [TonyueHnue n XUMHYECKHE CBOMCTBA bubmuorexa [JOK

KHCJIOTHBIX, OCHOBHBIX M an)OTepHBIX

https://m.edsoo.ru/ff0d664¢e
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OKCHU 0B

4 OcHoBaHuUsA: cOCTaB, KiiaccupuKanms, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITosnydyeHne n XUMHUYECKUE CBOWCTBA bu6mmorexa [IOK
OCHOBAHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiraccudukanms, bubnmnorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonyuyeHue U XMUMUYECKUE CBOMCTBA bubanorexa [JOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenaue): HOMEHKIIaTypa,
(cp ) P bu6mmoreka [IOK
46 CHOCOOBI MOTYYEHUS, XUMUYECKHE
N https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTnueckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 MO TEME bubnmnorexa [JOK
«OCHOBHBIE KJIACChl HEOPIraHUUECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUID)
43 I'eneTnueckas cBsI3b MEXKy Kilaccamu bu6mmoteka [IOK
HEOPraHUYECKUX COECIUHEHNUN https://m.edsoo.ru/00ad9a50
49 O060011IeHNEe U CUCTEMATU3AIIHS bubnuorexa [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
KonTponbnas padora Ne3 no teme
50 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9¢la
COEIMHEHU
[TepBbie MOMBITKY KTacCUPUKAITIT
51 XUMHUYECKHUX A1eMEHTOB. [loHsTHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
IPyIIax CXOAHBIX JIEMEHTOB
52 [Iepnonnueckuii 3aK0H 1 bubnnorexa [JOK
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[Tepuonnueckas cucTeMa XUMHYECKUX
anemenToB JI. 1. Menneneera

https://m.edsoo.ru/00ada52¢c

53 [lepuoasl, rpynmsl, o TIITBI brbmmorexa [HOK
PHOJBL TPY » TIOATPY https://m.edsoo.ru/00adas2c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
sanep. M3otonsl https://m.edsoo.ru/00ada342
CrtpoeHnue 31eKTPOHHBIX 000JI04eK
. bubmuorexa [JOK
55 aTOMOB 3J1eMeHTOB llepuoanueckoi
https://m.edsoo.ru/00ada6bc
cucteMmsl [. 1. MenaeneeBa
XapakTepucTuKa XUMUIECKOTO
56 3JIEMEHTA 10 €r0 IOJIOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoguueckoro 3aKoHa
57 JUISl pa3BUTUA HAYKHU U MMPAKTUKH. []. bubnnorexa [JOK
N. MenaeneeB — y4€Hblid, I1e1aror 1 https://m.edsoo.ru/00ada96e
IpaKJIaHUH
PesepBHblii ypok. O60011eHue u
P oR . bu6mmorexa [IOK
58 CUCTEeMAaTH3alusl 3HAaHHH /
. https://m.edsoo.ru/00adb33c¢
Bcepoccuiickas mpoBepouHas pabota
KonrtponsHas padora Ne4 o reme
59 «CTtpoeHue aroma. XuMudeckas bu6mmoreka [IOK
cBs13b» / Beepoccwuiickas mpoBepouHast https://m.edsoo.ru/00adb486
pabota
60 DJIEKTPOOTPHULIATEILHOCTh AaTOMOB bubnmnorexa [JOK
XAMUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
61 WNonnas xumuyeckas CBs3b bubmmorexa [TOK

https://m.edsoo.ru/00adac34
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6 KoBasieHTHas nonsipHas XUMUYECKas | bubnmnorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanientnas nenomnsipHas ! bubmmoreka [JOK
XUMHUYECKAsI CBA3b https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
64 C 1
TETIEHb OKHCICHIA https://m.edsoo.ru/00adae28
65 OKHCITUTETbHO-BOCCTAHOBUTEIbHBIC | bubnuotexa [JOK
peaKkuuu https://m.edso00.ru/00adb076
66 OKucauTenu 1 BOCCTAHOBUTEIU 1 bubmorexa HOK
https://m.edso00.ru/00adb076
PeseprubIil ypok. O6001eHE 1
67 CHCTEMATHU3alWs 3HAHUM 10 TEME 1 bubmuoreka [JOK
«CTpoeHue aroma. XuMudeckas https://m.edsoo.ru/00ad9cb2
CBSI3b»
68 PesepBHrlit ypok. O60011eH1E 1 1 bubnmnorexa [JOK
cucTeMaTu3alus 3HaHuH! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoxa Kourpousbnsie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoTshI padoTsbI
pecypcsl
Ilepnonnueckuil 3aKOH.
| [lepuoauueckas cucrema | bubnmnorexa [JOK
XHMHYECKUX djieMeHToB /I, . https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU
. bubmuoreka [JOK
2 CBOMCTB XMMUYECKHUX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Krnaccudukanus 1 HOMEHKIATypa | bubnuorexa [JOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XuMuueCcKon CBA3U U THUIIBI | bubmuorexka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel no reme
5 «[loBTOpEHuEe U yriydaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/eJioB Kypca 8
KJIacca»
6 Krnaccudukanms XuMHIECKUX | bubnmnorexa [JOK
peaKuuii 10 pa3aIu4HbIM IIPU3HAKAM https://m.edsoo.ru/00adbecb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN
7 eaknuu. IloHsITHE 0 TOMOIeHHBIX U 1 bubnmorexa [IOK
P ) https://m.edsoo.ru/00adbe9a
TeTePOreHHBIX PEAKIUAX
2 [lonsATHE 0 XMMHYECKOM 1 bubmmorexa [JOK

paBHOBecuH. DAKTOPBI, BIUSIOLINE

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTH XHUMHYISCKOM pC€aKkuuu nu

MOJIOKCHUE XUMHNYCCKOT'O
PaBHOBCCHUA

OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC

bu6mmorexa [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3AEKTPOAUTUYECKON
10 Mcfo na I/H:p CwibHBIC U c1a0bIe bubmorexa HOK
A HHATHH. https://m.edsoo.ru/00adcd68
AJIEKTPOIUTHI
11 HNounble ypaBHEHUS peakuuid bubmorexa HOK
P peaxtl https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCTIOT U
12 OCHOBAHMH B CBETE MPEACTaBICHUI bu6mmoteka [IOK
00 AIEKTPOTUTHIECKON https://m.edsoo.ru/00add5d8
JIUCCOILNAITAN
XHUMUYECKUE CBOMCTBA COJICH B
13 CBeTe MpeACTaBICHU 00 bubmorexa HOK
pedt . https://m.edso0.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLIMAIIII
14 [TonsiTre o ruapoaU3€e CoJieit bubmmorexa TIOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3 AL bubmmorexa [JOK
3HaHUM https://m.edsoo.ru/00addd12
[TpakTuyeckas paGora Ne 1.
16 «Pelienre 3KcepuMeHTAIbHBIX bubmorexa HOK
P https://m.edsoo.ru/00addbfa
3a71a9»
Konrponsnas padora Ne2 o reme
17 «DNEKTPOTUTUYCCKAS TUCCOIHAITUS bubmorexa HOK
P A HHaft https://m.edsoo.ru/00addec0
XUMHUUECKUE PEAKLIUU B PACTBOPAX»
18 OO11as XxapaKTepUCTUKA TAJIOT€HOB. bubnmnorexa [JOK
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XHWMUYECKUE CBOMCTBA HA PUMEPE
XJiopa

https://m.edsoo.ru/00addfe2

Xnoposogopoa. ConsHas KMCIIOTa,

bu6mmoreka [{OK

19 XUMHYECKHE CBOMCTBA, MMOJIyUCHHUE,
? y https://m.edsoo.ru/00ade104
MIpUMEHEHNE
[TpakTuyeckas padora Ne 2 o Teme
. bubmuoreka [JOK
20 «ITomyueHnne COMAHON KUCTOTHI,
. . https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTB»
Brruucnenus no ypaBHeHUSIM
21 XUMHUYECKHUX PEAKIINU, €CIIN OJTUH U3 bubnnorexa [IOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
2 OO11ast XxapaKTepUCTHKA 3JIEMEHTOB bubnmnoreka [JOK
VIA-rpynmnbl https://m.edsoo.ru/00ade64a
AmnoTpornHbie MOIU(UKAIIMA CEPHI.
3 Haxosxnenue cepsl u €€ coeTMHEHUI bubnuoreka [JOK
B IIpUpoOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBOa0pOI, CTPOEHHE
24 Q)Hgnqecxge I/I’ XI/II;/H/I‘-IGCK,I/IG brbmmorexa [OK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepbl. CepHas KHCIIOTa,
25 ¢du3nvecKkre 1 XUMHYECKHUE brommorexa [OK
. https://m.edsoo.ru/00adea28
CBOICTBA, IPUMEHEHNE
XHUMHUYECKUE PEAKLINH, JIEKAINE B
OCHOBE TIPOMBIIIUICHHOTO CcIIoco0a
. bubmmoreka [JOK
26 MOJTyYEHUST CEPHOU KUCIIOTHI.

XUMUYecKoe 3arpsi3HeHUe
OKpPY’KaoIIeH cpeibl COeUHEHUSIMU

https://m.edsoo.ru/00adec8a
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cepel

Brruncinenue MmaccoBoU I0IU

bub6nuoreka [JOK

27
BBIX0/1a IPOAYKTA peaKUU https://m.edsoo.ru/00adec8a
OO1ast XxapaKTepUCTHUKA SIIEMEHTOB
VA-rpynnsl. A30T,

28 acIpocTpaHeHHe B IPUPOJIE bubmmorera [TOK
pactipoctp PHpOZE, https://m.edsoo.ru/00adeea6
(bu3HYeCcKue U XUMHIECKUE
CBOMCTBa
AMMHUaK, ero pu3nIecKue u

29 XUMHYECKHE CBOMCTBA, MOTYUCHHUE U bubmmorexa LIOK

> Oy https://m.eds00.ru/00adf004
MIpUMEHEHNE
[TpakTrueckas padota Ne 3 o Teme
30 «ITonyyenne aMmMuaka, U3ydeHue bubnmorera [TOK
e » 13Y https://m.eds00.ru/00adf180
€ro CBOMCTBY

31 A3o0THas kucnora, e€ Gpusndeckue u bubnuoreka [JOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHue HUTPATOB U COJIEN
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 noopennii. XuMudeckoe bubmorexa HOK
yAobP ’ . https://m.edsoo.ru/00adf518
3arpsi3HCHHUE OKPYKAIOIEH CPeIbl
COEIUMHEHUSIMH a30Ta
®dochop. Oxeng dochopa (V) u

33 (1)00((11))0 pHasI KI/ICJ'I((l))Ta q)(pprl)sn(qez:me u bubmorexa [IOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MTOTYyYCHUE
Hcnonb3oBanue pocdaTtos B
14 KaueCcTBE MUHEPAJIbHBIX YI00pEHUH. bubmuorexa [JOK

3arpsi3HeHUE PUPOTHOMN Cpeibl
dbocharamu

https://m.edsoo.ru/00adfc20
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VYraepon, pactipocTpaHEHHE B

35 npupojie, PU3NYECKue u bubnmorexa [TOK
PHpOJIE, _ https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcwunpl yriaepoja, ux Gusndeckue
1 XUMHYECKHE CBOMCTBA.
but6mmoreka [JOK
36 DKOJIOTHUECKHE TIPOOIIEMBI,
https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepoJia
(IV)
37 YroJibHas KUCIIOTa U €€ COJIu bubmmorexa ITOK
https://m.edsoo.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 o Teme
18 "[losry4yeHune yriekucioro rasa. bu6mmorexa [IOK
KauecTBenHnas peakius Ha https://m.edsoo.ru/00ae027e
KkapOoHaT-HoH"
[TepBoHayabHbBIE MOHATHS 00
39 OpPraHNYeCcKUX BEIIECTBAX KaK O bubnmorexa [IOK
p B https://m.edsoo.ru/00ac054¢e
COEIMHEHUSX YIiaepoaa
bubnuoreka [JOK
40 Kpemnuuii u ero coequHeHUS
p a https://m.edsoo.ru/00ae080a
[TpaxTrueckas padota Ne 5.
A1 Pemenne sxciepruMeHTATBHBIX bubnnorexa [JOK
3a7a4 mo reMe «BaxHeiimme https://m.edsoo.ru/00ac0bf2
HEMETAJIBI U UX COEIUHEHU)
Kontponbnas pabota Ne3 o teme
. bubmuorexa [JOK
42 «BaxkHelme HeMeTaIbl U UX
https://m.edsoo.ru/00ac0el§
COEIUHEHU S
43 OO6m1ast xapakTepucTUKa bubmuoreka [JOK

XHUMHWYECKUX JJIEMEHTOB —

https://m.edsoo.ru/00aec103e
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MeTaJIoB. MeTamnueckast CBsi3b U
MeTaJuIMuecKasi KpuCcTallinuecKast
pemérka. Pu3nveckre CBOMCTBa
METaJIOB

XUMHUYECKHUE CBOUCTBA METAJIJIOB.

44 DNEKTPOXUMHUYECKHM P, bubmorera [TOK
P . A https://m.edsoo.ru/00ac1156
HaIpsKEHUN METaNIOB
OO6mme crmocoOb! MOTyYeHUS
MeTaioB. CriiaBel. BerauciaeHus mo
45 aBHEHMSM XMMHUUYECKHX PEeaKIui bubmorexa [TOK
yp PEAKIH, https://m.edsoo.ru/00ael156
€CJIM OJIUH U3 PEareHTOB COACPIKUT
pUMecH
46 ITonsiTHE O KOPPO3UU METAIIOB bubmorexa HOK
pp https://m.eds00.ru/00ae1278
bu6nuoreka [JOK
47 eJo € MeTa
Ilenounre Merauis! https://m.edsoo.ru/00ac14b2
43 Oxcuabl ¥ TUIPOKCUBI HATPUS U bubmmoreka [JOK
Kaus https://m.edsoo.ru/00ac14b2
49 [IlenoyHO3eMeENbHBIE METAILIBI — bubmuorexa [JOK
KaJbLIMH 1 MarHuu https://m.edsoo.ru/00ae15e8
. bubmuoreka [JOK
50 Baxxneimme coenmHEHNS KaJbITHS
https://m.edsoo.ru/00ac15e8
51 O000111eHNE U CUCTEMAaTH3aLIUS
3HaHUHI
5 JKEcTKOCTh BOABI M CITOCOOKI €€ bubnuoreka [JOK
yCTpaHEHU https://m.edsoo.ru/00ac1886
53 [TpakTuyeckas padora Ne 6 o Teme bu6mmorexa [IOK

"YKEcTKOCTEL BOIBI 1 METOEI €€

https://m.edsoo.ru/00aelaed
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ycTpaHeHus"

. bubmmorexa [JOK
54 AmomMyuHuR 1
https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOWCTBA OKCUAA U bubmmoreka [JOK
TAIPOKCUIA https://m.edsoo.ru/00ac1c64
bubmuotexa [JOK
56 Kenezo 1
https://m.edso0.ru/00ae1d86
57 OKcupl, THIAPOKCHUIIBI U COTU bubnnorexa [JOK
xkenesa (I1) u xxenesa (I11) https://m.edsoo.ru/00ae35¢6
58 O0001IeHE U cUCTeMAaTH3alHs
3HaHUU
[TpakTrueckas padorta Ne 7.
59 Pemienne sxcniepuMeHTABHBIX bubmmoreka [JOK
3a7a4 o reMe «BaxkHeiimme https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COEIMHEHUS
Boruncnenus no ypaBHEHUsIM
XUMUYECKUX PEAKIUM, €CIIH OAUH U3
60 pEarcHTOB JIaH B U30BITKE WU bubanorexa [JOK
COIEPKUT IpUMeCH. Beruncnenus https://m.edsoo.ru/00ae1750
MAaCCOBOM J0JI BBIXOJA MIPOAYKTa
peakuuu
61 O06001IeHre U cucTeMaTu3alus
3HAHUM
Kontponbnas padota Ne4 o teme
62 «BaxuHeume MeTabl U UX
COCTMHECHUS
63 BeniectBa u maTepuansl B bu6mmorexa [IOK

MMOBCEIHEBHOM KU3HU YeJIOBEKA

https://m.edsoo.ru/00ae3£50
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64 XUMHYECKOE 3arpsi3HEHNE | bubmuorexa [JOK
OKPYXKaIOIIEH Cpebl https://m.edsoo.ru/00ae4270
65 Posb xumuu B perieHuu | bu6mmoreka [IOK
AKOJIOTHYECKUX TPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepubIil ypok. O60011eHNE U | bubnmnoreka [JOK
cucTeMaTHu3alus 3HaHu https://m.edsoo.ru/00ae0d0a
67 PesepBHbIii ypok. O6001IeHNE U | bubnmnorexa [JOK
cHUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBubIil ypok. O600111CHHE T | bu6mmoteka [IOK
CHUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB IIO 68
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHOM TPOT'PAMMBI

8 KUIACC

Kon
NpoBepsieMoOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «HepBOHa‘laﬂbHLIe XUMHUYCCKUC ITOHATH

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMMHMUYECKUX TIOHSATHI: aToM,
MOJICKYJIa, XUMHUYECKHM DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, CMECh (OAHOpPOAHAs WU HEOJAHOPOJHAs), BaJECHTHOCTD,
OTHOCHUTENIbHAsE aTOMHAas M MOJEKYJIsIpHas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIPHAash Macca, MaccoBas JOJs XHUMHUYECKOIrOo
dJI€MEHTa B COCJAMHEHHH, MOJISIPHBIA OOBEM, XUMHUYECKasl pPEeaKiius,
Knaccupukanus — peakmuii:  peakIuu  COCIWHCHHS,  PEaKIHH
Pa3NOKEHUs, pEaKIMU 3aMEIlEHUs, peakuuu OoOMeHa, 3K30- U
SHIOTEPMUYECCKUE PEAKIUHU, TEIUIOBOH 3((eKT peakiuu, pacTtBop,

MaccoBasi J10Jig BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIHs) B pacTBOpE

1.2

HIUIIOCTPpHUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MMOHATHUA H

MPUMCHSATD 3THU IMOHATHS ITPU OMMUCAHUHN BCHICCTB U UX HpCBpaH_ICHI/Iﬁ

1.3

HCIIOJIb30BaTh XUMHUUCCKYIO CHMBOJIUKY IJId COCTAaBJICHUSA (bOpMyH

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHUX pCaKI_II/Iﬁ

1.4

PpacCKpbIBaTh CMBICJI  3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
MOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIPHOTO Y4YCHHA, 3aKOHa

ABoraapo

1.5

OIIPEACIIATD BaJICHTHOCTbH aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJIaCCU(UIMPOBATh XUMHUYECKHE peakiuu (10 YHCIy U COCTaBy

YYacCTBYIOLIMX B PEaKIH BEUIECTB, 10 TEIJIOBOMY d(PQEKTY)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO W MOJISIDHYIHO MacCChbI




BEILIECTB

1.8

BBIYUCIIATE MACCOBYIO JOJIFO XHMMHUYCCKOI'0 3JIEMCHTa IIO (bOpMy.He

COCIUHCHHUS,

1.9

BBIYUCIIATE MaCCOBYHO JOJIO BEIIECTBA B PaCTBOPE

1.10

MNPUMCHATHE €CTCCTBCHHOHAYYHBIC MCTOJbI ITO3HAHUA — Ha6J'II021€HI/Ie,
HU3MCPCHUC, MOZACIIMPOBAHUC, 9KCIICPUMCHT (peaHLHHﬁ u

MBICJIEHHBIN )

ITo Teme: «BaxkHeimme npeACcTaBUTENN HEOPTaHUYECKUX BEIIECTBY»

2.1

PaCKpBIBaATH CMBICJI OCHOBHBIX XWMHYCCKHUX TTOHATHH: OKCH[,

KucCJjora, OCHOBaHHEC, COJIb

2.2

OnpeaAcC/IsAITb NMPHUHAJIC)KHOCTh BCIICCTB K OHpeI[eHéHHOMy KJ1acCy

COeIMHEHUH 1o popMynam

23

KJ'IaCCI/I(bI/II_[I/IpOBaTB HCOPraHMYCCKUEC BCIICCTBA

24

XapakTepu3oBaTh (OMHCHIBATh) OOIIME XMMHYECKHE CBOMCTBA
BELIECTB Pa3IMUHBIX KJIACCOB, MOATBEPXkAas OMHCAHUE MPUMEPAMHU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKHUX peaKI_[I/Iﬁ

2.5

MMPOTrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT WHX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTCKAHHUA XHUMHWYCCKUX

HpeBpaH_[eHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

2.6

CJel0BaTh IpaBUjaM IOJb30BaHUS XHMHMUYECKOM TOCYJI0OM U
1abopaTopHBIM 00O0pYy/IOBAaHUEM, a Tak)Ke MpaBHUiaM OOpaIleHHUs C
BCIICCTBAMH B COOTBCTCTBHU C HWHCTPYKOUAMU 110 BBIITOJHCHUIO
71a00pPaTOPHBIX XMMUYECKUX OIBITOB MO MOJYYEHHUI0 U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (BOJOPOJA M KHUCIOPOJAA), MPUTOTOBICHUIO
pacTBOpPOB C OINpPEIETEHHOW MacCOBOM J0JIEM PacTBOPEHHOTO
BCIICCTBA, INIAHUPOBATH U MPOBOANTHL XUMHUYCCKUC SKCIICPUMCHTHI 110
pacro3HaBaHUIO PACTBOPOB IEJIOYEH M KHUCIOT C TMOMOIIBIO

MHIMKATOpPOB (JIakMycC, (heHOIPTaTCHH, METUIOPAHK U APYTHUE)

2.7

IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU pEaKIuu

ITo Teme: «llepmomnueckuit 3axkoH u Ilepuoauueckas cucrema
xumuyeckux snemeHToB J[. U. MenneneeBa. CtpoeHue aTOMOB.

Xumundeckas cBi3b. OKUCIUTEILHO-BOCCTAHOBUTEILHBIE pCaKkum»

3.1

PaCKpheIBaTh CMBICII OCHOBHBIX XHMHUYCCKHX THOHSTHH: AApO aromMma,




AJICKTPOHHBIA CJIOM aToMa, aTOMHas OpOuTanb, paauyc aroma,
XUMHUYCCKasd CBA3b, IOJSAPHASA W HCIIOJApHAss KOBAJICHTHAs CBA3b,
ANEKTPOOTPULIATEILHOCTh, HMOHHAs CBSI3b, MOH, KaTHOH, AaHHOH,

CTCIICHb OKHCJICHUA

3.2 KIJIACCU(PUITUPOBATH XUMUICCKUE ITICMEHTHI
OTNHUCHIBaTh M XapakTepu3oBaTh TabmuuHyro dopmy [lepuoamnueckoii
CHUCTEMbl XMMHMYECKUX 3JIEMEHTOB: pa3inyaTh IOHITHS «rJIaBHas
33
noarpynna (Arpynma)» u «mnobouyHas mnoxarpynna (brpymnma)y,
«MaJbie» U «OOJIbIINE» MEPUOIBI
packpbiBath cMmbica Ilepuomuueckoro 3axona .M. Menneneesa:
34 JIEMOHCTPUPOBATh IOHUMAHUE IEPUOINYECKON 3aBUCHUMOCTH CBOWCTB
' XUMHMUYECKHX OJJIEMEHTOB OT MX MonoxeHus B Ilepuonnyeckoit
CUCTEME
COOTHOCUTh  00O3HAYEHUS, KOTOpblE HMEITCAs B  TalMIe
«Ileppuoguueckass  cucrema  XUMH4YeCcKMX  dieMeHtoB  J[.H.
3.5 MenneneeBa» € YUCIOBBIMU XapaKTEPUCTHKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX 3JEMEHTOB (COCTaB W 3apsan sjupa, oOIlee YHucIio
AJIEKTPOHOB U PACIIPEEICHHUE UX 10 3JIEKTPOHHBIM CIIOSIM)
36 ONpeAeNsiTh CTENEeHb OKHUCICHHS  3JEMEHTOB B  OWHApHBIX
' COEIMHEHUSX
37 ONpeAeNaTh BHUJA XUMHUYECKOM CBA3M (KOBaJEHTHas M HOHHasA) B
' HEOPraHWYECKUX COCANHEHUSIX
9 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIC Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
NpOBEPsSIEMOro .
o0pa3oBaTe/IbHOI MPOrpPaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJabrarta

1

ITo Teme: «BemiecTBo 1 XUMHUYECKast peaKnus»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX IOHATHH: pacTBOp,
AIIEKTPOJIUTBI, HEAIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS AUCCOLUALINS,
peakIuyu HMOHHOTO OOMEHa, KaTajau3aTrop, XMMHUYECKOE PaBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,

OKHUCIHUTCIIbHOBOCCTAHOBHUTCIBHBIC pcaKkuuy, OKHUCJIIHNTCIIb,




BOCCTAHOBUTEJb, OKHUCIEHHE M BOCCTAHOBJIEHHWE, aAJUIOTPOIIHS,
aM(pOTepHOCTh,  XHMHYECKas  CBsI3b  (KOBaJCHTHAas, HWOHHAs,
MeTaJlJIM4ecKasi), KpHUCTaJUIMYecKas pemeéTKka, CIUIaBbl, CKOPOCTb

XUMHUYECKOW peaKuu

1.2

HIUTIOCTPUPOBATL B3aUMOCBA3b OCHOBHBLIX XHUMHWYCCKUX TIOHATHI W

MNPUMCHATD 3TU ITOHATHA IIPU OIIMCAHHWU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS 3JIEKTPOJIUTUYECKOM JUCCOLMALUU KHUCIIOT,
LIEJI0YEH M COJICH, IOJHBIE M COKPAIIEHHBIE YPaBHEHHs PEaKLUU

HOHHOIr0 0OMeHa

1.4

PacCKpbIBaTh CYHIHOCTb OKHCJIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

MOCPEJICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIHid

1.5

MIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON peaKuu

ITo temam: «HemeTamnpl M HX COEOUHEHUS» W «MeTalUibl U UX

COCAUHCHUA»

2.1

XapaKkTepu30BaTh (OMUCKHIBAThH) OOIIHE U CHEIU(PUUECKIE XUMHUECKIE
CBOICTBa MPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPXKIas OMUCAHHE
MpUMEpaMu MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XUMHUYECKUX PEaKIUi

2.2

COCTaBJISITh YPaBHEHUS PEAKIUH, MOATBEPKIAIOIINX CYIIECTBOBAHHE

TeHETHYSCKOM CBA3U MCXKAY BCUHICCTBAMU PA3JIMYHBIX KJIIACCOB

23

IMPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHM,
BO3MOXHOCTU MPOTCKAHUA XUMHNYCCKUX HpCBpaIJ_[CHI/Iﬁ B pPa3JIMYHBIX

YCIIOBUSX

24

CIeNoBaTh IpaBWIaM IIOJb30BaHUA XHWMHYECKOW TMOCYIOM H
1abopaTopHbIM 00OpYyIOBAaHUEM, a Tak)Ke MpaBHUiaM OOpaIleHHUs C
BEIIECTBAMH B COOTBETCTBHUM C HHCTPYKIUSIMHU TIO BBIMOJHEHUIO
1ab0paTOPHBIX XUMUYECKUX OIBITOB MO TOIYYEHUIO W COOMPAHUIO

razo00pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

IOPOBOANTH PEAKIMH, IOATBEP)KIAIONINE KAdYeCTBEHHBI COCTaB
pa3IMYHBIX BELIECTB: pACIO3HABATh OIBITHBIM MYTEM XJIOPHUI-,
Opomun, womua, kapOonar, ¢Qocdar, cunmkar, cynbdar,
THIPOKCUIMOHBI, KAaTHOHBI aMMOHHS, MOHBI M3yYEHHBIX METAJUIOB,

IMPUCYTCTBYIOIIME B BOAHBIX paCTBOpax HCOPraHMYCCKUX BCIICCTB

[To Teme: «XuMHUSI U OKpYXKArOIIasi Cpeaar»




pacKpbIBaTh CMBICII OCHOBHBIX xuMuueckux moHstuil: [IJK

31 BCIICCTBA; KOPPO3Us MCTAJIJIOB
MNPUMCHATH OCHOBHBIC OIICpalllin MBICIIMTEIIFHOM JACATCIIBHOCTH —
AHAJIM3 W CHHTEC3, CPaBHCHUC, O606H_[CHI/IC, CHUCTEMATH3all1IO,
39 BBIABJIICHUC TIPHUYUHHO-CIICACTBCHHBIX CBsA3CH — OJi1 U3YUCHUA

CBOICTB BEIIECTB U XHMHUYECKUX PEAKIHil; eCTECTBEHHOHAy4YHbIE
METO/Abl TO3HaHUsI — HaOMIOJCHHE, W3MEpPEHHE, MOJICTUPOBAHUE,

AKCIIEPUMEHT (peaJTbHBINA U MBICIICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

HCpBOHa‘IaJ'IBHI)IC XUMHUYCCKUEC ITIOHATHUA

1.1

[Ipenmer xumuu. Posnb XUMHHM B JKM3HHM YEJIOBEKA. XMMHS B CHUCTEME HAYK.
Tena u BemiecTBa. PU3MUECKHE CBOICTBA BEIIECTB. ATPEraTHOE COCTOSIHHE

BCIICCTB

1.2

ITonsTHe 0 MeTOAax MO3HAHUSA B XUMHHU. UHCTBIE BEIIECTBA U CMECH. Crioco05b1

paszaeneHus cMecen

1.3

ATOMBI U MOJICKYJIBI. Xumuueckue dyeMeHThl. CHMBOJBI XHMHUYECKHUX

aeMeHTOB. [IpocThie U c0XKHbIe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumudeckas Gopmyna. BameHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OTtHocHUTEeNbHAS aTOMHas Mmacca.
OTHOocUTeNbHAs MOJIEKYJIIpHas Macca. MaccoBasi 10Ji1 XUMHUYECKOTO 3JIEMEHTA

B COCAMHCHNU

1.5

KommuectBo BemectBa. Moiib. MossipHas macca. B3anMoCBs3b KOJHMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo dopmynam

XUMHUYECKHUX COeIUHEHNN

1.6

DuU3n4ecKMe U XMMHUYECKHE SABJICHUSA. XUMHUYECKAsl peaklus U €€ NPU3HAKU.
3aKOH COXpaHEHHs MacChl BeIECTB. XUMUUecKkue ypaBHeHus. Kiaccuduxanus

XUMHUYECKUX peaklni (COeTMHEHMs, Pa3I0kKEeHHs, 3aMellleHus, OOMeHa)

1.7

XHUMUYECKUHN IKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MTOCYA0M, C TpaBUIIaMHU
paboTrel B saboparopuu U TnpuéMamMu oOpamieHuss ¢ J1abopaTOPHBIM
o0OpyIOBaHWEM, H3ydeHHE M ONHCaHUEe (U3UYECKHX CBOMCTB 00pasIoB
HEOPraHMYECKUX BEIIECTB, HaOMOJIeHUEe (QU3NYecKuX (TUIaBJICHHE BOCKA,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIKE, KUIIEHUE M KOHJIEHCAIUs BOJIbI) U
XUMHYECKUX (TOpeHHWE CBEYHM, TPOKAJIMBAHHE MEIHON  TPOBOJIOKH,
B3aUMOJICHICTBHE Mella C KHCIOTOW) SBJICHWUHN, HAOIIOJEHWE W OMHCAHHUE
NPU3HAKOB TMPOTEKAaHWs XUMHYECKHX peakiuuil (pas3lokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTHI C XJIOpUAOM Oapusi, pasioKeHue

runpoxcuna Meau(ll) npu HarpeBaHuu, B3aMMOJEHCTBHE JKEJI€3a C PACTBOPOM




comu meau(Il), mzydenue crmocoOoB pasjeneHus cmecei (C MOMOIIBI0 MarHuTa,
¢bwibTpoBaHMEe, BhINApUBAHHUE, TUCTUUIALUSA, XpoMaTtorpadus), MpoBEICHHE
OYNCTKH TIOBapEHHOW COJM, HAONIOJICHWE W ONKMCAaHUE PEe3yJIbTaTOB
MIPOBE/ICHUS OTBITA, WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS! MAacChl, CO3/IaHHE

Mojieieil MOJIeKy (IapOCTEP>KHEBBIX)

Baxneiimue IpeaACTaBUTCIIUM HCOPraHNMYCCKUX BCIICCTB

2.1

Bo3ayx — cmech razoB. CocraB Bo3myxa. Kuciaopog — 3J€MEHT W TpPOCTOe
BemecTBo. HaxokaeHue Kuciaopoja B Ipupoje, GU3HUECKUEe U XUMUYCCKUE
cBoiictBa (peakuuu ropenus). Oxcuzapl. [Ipumenenue kuciopoma. CrocoObI
MOJTyYEHHUsT KHUCJIOpoJa B JIAOOpaTOPUH W MPOMBIIUICHHOCTH. KpyroBopor

KHCJIOpOJa B ITPUPOJC. O30H — AJUIOTpOITHad MOIII/I(I)I/IKaI_II/ISI KucJjopoaa

2.2

TennoBoil 3P PeKT XUMHUUECKON peakIy, TS PMOXUMHUECKUE YPaBHEHUS, IK30-
U DHIOTEPMUYECKUE PEeaKMU. TOMINBO: Yrojib U MeTaH. 3arpsi3HeHrEe BO3/yXa,

YCHUJICHUC MTAapHUKOBOI'O 3(1)(1)CKT8., pa3spymieHue O30HOBOT'O CJI0A

23

Bonopon — snemeHT u mpocroe BemiecTBo. HaxokaeHue Bojopoaa B MPHPOJE,
¢bm3udYecKkue M XHMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOJTyYeHHSI.

Kuciore! 1 comu

24

MossipHblii 00bEM Ta30B. Pacu€Thl 10 XUMHUUECKUM YPaBHEHUSIM

2.5

dusnyeckre cBoMcTBa BoAbl. Boma kak pactBopuresb.  PacTBOphI.
Haceliennble 1 HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BELIECTB B BOJIE.
MaccoBasg nons BemecTsa B pacTBOpe. XHMHMYECKHUE CBOMCTBA BOJBI.
OcHoBaHusa. Ponb pacTBOpoB B IpHpoAEe M B KU3HHU 4esioBeka. Kpyroeopor
BOABI B IpupoJe. 3arps3HEeHue MNpUpOAHBIX BoJA. OXpaHa U OYHMCTKA

MMPpUPOOHBIX BOJ

2.6

Knaccudukanus nHeopranmueckux coeauHeHuil. Oxcuapl. Knaccudukanus
OKCHJIOB: cosieoOpasyromiue (OCHOBHBIE, KHUCIOTHBbIE, aM(OTepHble) U
HeconeoOpasyrone. HoMmeHknarypa okcuaoB. PuU3MUECKHe M XUMHUYECKHE

CBOMCTBA OKCHIOB. [losrydeHne okcuaos

2.7

OcHoBanusa. Kiaccupukanus ocHoBaHM: IMIENOYM UM HEPACTBOPUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHuil. @u3ndeckue U XUMHUYECKHE CBOMCTBA

ocHoBaHuil. [loryueHne ocHOBaHU

2.8

Kucnorel. Knaccuduxamus xucinor. Homenkinarypa kucior. dusuveckue u
XUMHUYECKHUE CBOWCTBAa KHUCIOT. Psan axktuBHocTM MmetayuioB H.H. bekerosa.

[Tonyuenue kucnot
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Comu. Homenkiarypa cosnei. ®duU3nyeckue U XMMHUYECKHE CBOMCTBA COJICH.

ITonyuenue conen

2.10

I'eneTnyeckas cBSI3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  DKCIIEPUMEHT: KAauye€CTBEHHOE  ONPEICIICHHE  COIEP/KaHUs
KHCJIOpO/ia B BO3JyXe, MOJy4deHHEe, coOMpaHue, pacrno3HaBaHWE U HU3yuyCHHE
CBOMCTB KHUCIIOpOJa, HAOII0AEHNE B3aUMOJICHCTBUS BELIECTB C KHUCIOPOJIOM U
YCIIOBHSI BOBHUKHOBEHUS U IPEKpallleHUs] TOpeHus (1okapa), 03HaKOMIICHHE C
oOpasllaMd OKCHZOB UM OIMCAaHWE HX CBOWCTB, IOJIyuYeHHE, COOHpaHHeE,
pacro3HaBaHME W M3Yy4YE€HHE CBOMCTB BOAOpOAa (TOpeHHE), B3aUMOACHCTBHUE
Bogopoaa ¢ okcugom Menu(Il) (Bo3MOKHO MCIIOIB30BAaHNE BUICOMATEPHUAIIOB),
HaOrofleHne Oo0paslloB BEIIECTB KOJUYECTBOM | MOJb, HCCIIEIOBAaHHE
OCOOCHHOCTEM pacTBOPEHHUS BEIIECTB C pa3IM4YHON  pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPEIECIEHHON MacCOBOW J10JIEW pacTBOPEHHOTO
BELIECTBA, B3aMMOJAEHUCTBHE BOJBI C MeTalaMu (HaTpueM U KaJbLIUEM)
(BO3MOYKHO MHCIIOJIb30BAaHUE BUAECOMATEPUAJIOB), OIPEIECICHUE pPacTBOPOB
KHCJIOT W WIeJIOYed C TIOMOIIBI0 HHIUKATOPOB, HCCIEAOBaHHE 00pa3LoB
HEOPraHMYECKUX BEIIECTB Ppa3IMYHBIX KIJIACCOB, HAONIOJIEHHE HW3MEHEHUs
OKpacKM HWHAMKAaTOPOB B pacTBOpax KHUCJIOT M UIEJIOYEH, H3yueHUe
B3auMojieiicteua okcuga menu(Il) ¢ pactBopoM cepHON KHCIOTBI, KHCIOT €
MeTaJUIAMH, PEaKIUN HEUTPpaIU3alUH, [T0JIyYEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTaula JApPYyTMM M3 pacTBopa COJIM, pEIICHUe
SKCIIEPUMEHTAJIbHBIX 3a/ad Mo Teme «BakHeilmue kiacchl HEOpraHMYECKHX

COEeIUHEHUN

[lepuonnueckuii 3akoH u [lepuoanueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIHHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINN

3.1

[lepBble TOMBITKM KJIacCU(UKAMK XUMHUYECKHX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE U IIETOYHO3EMENbHBIE METaJlIbl,
rajJoreHbl, MHEPTHbIE Tra3bl). DJEMEHTHI, KOTOpbIe 00pa3yloT aMQoTepHbIE

OKCHUIBI U TUAPOKCHUIbI

3.2

[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XuMH4eCKUX aeMeHToB 1. M.
Menpeneesa. Koporkonepuonnas u JUIMHHOTIEpHOHAS (bopMbI
[lepuonuueckoit cucteMbl xuMmMuueckux dnemeHtoB JI.M. MeHnneneena.
Ilepuonsl u rpynnsl. OU3NYECKUA CMBICI IMOPSAIKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl AJIeMeHTa
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Crpoenne atomoB. CoctaB aTomMHbIX siaep. M3oTonsl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB TEpBBIX 20 XHUMHYECKHUX 3JIEMEHTOB
[Tepuonnueckoit cucremnl .M. MenneneeBa. XapakTepuCTUKAa XUMHYECKOTO

3JIEMEHTA Mo ero nosuoxkenuto B [lepuoanueckoii cucreme [I.1. Menaeneena

34

3aKOHOM€pHOCTI/I HN3MCHCHHA paguyca aToMOB XHMHUUYCCKHUX DJJICMCHTOB,
METAJIMYECKUX W HEMETAUIMYEeCKHX CBOMCTB MO TpynmamM M TMepuoaM.
3nauenue [lepuoanueckoro 3akoHa u Ilepuoguueckoil cUCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl pa3BuUTUA Hayku W mpaktuku. .M. MenneneeB — yd€Hblii u

rpak1aHUH

3.5

Xumuueckasi cBsa3b. KoBaneHTHass (TOJsIpHAasT W HEMOJSpPHAs)  CBSA3b.

BHCKTPOOTPI/II_I&TGHBHOCTL XHUMHYECKHUX AJIEMEHTOB. MIoHHas CBA3b

3.6

Crenens okuciacHusI. OKUCIUTEILHOBOCCTAHOBUTCIILHEIC pcaKknuu. HpOI_ICCCLI

OKMCJICHHS U BOCCTaHOBJICHUA. OKUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XYUMHUYECKUH HKCHEPUMEHT: H3y4eHHE O0O0paslloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEUCTBUE THAPOKCHIA LMHKA C pPacTBOpPaMH KHUCIOT H
1IeJIOYEH, MPOBEACHUE OIBITOB, WLIIOCTPUPYIOLUINX IPUMEPBI OKUCIHTEIBHO-

BOCCTAHOBUTEJIBHBIX PEaKIUii (TOpeHue, peakluu pa3IoxKeHHs, COCAMHEHUS)

9 KUIIACC

Kon

IIpoBepsiemMblii 3JIEMEHT COAePKAHUSA

BemecTBo u xumuueckas pcaKknus. HOBTOpeHI/Ie

1.1

[Iepuonnueckuii 3akoH. [lepuoauueckas cucrema XUMHUYECKHUX 3j1eMeHTOB J[. 1.
MengeneeBa. CTpoeHue aTtoMoB. 3aKOHOMEPHOCTM B HM3MEHEHUH CBOWCTB
XMMHYECKUX DJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, Kajdusd, KaJlbLHUs U HUX
COCJIMHEHUII B COOTBETCTBUU C TOJIOKEHHEM 3JieMeHTOB B Ilepuomnueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BelecTBa: BHJbl XMMHMUYECKOH CBA3M. THIBI KpUCTAITIMYECKUX
PEMETOK, 3aBUCHMOCTDh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHUUecKoi cBs3u. Kiaccudukaius 1 HOMEHKIaTypa HEOPraHMUeCKuX
BEUIECTB (MEXAyHapoAHAas U TpUBHAJIbHAs). XMMUYECKHE CBOWMCTBA BEIIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJJacCaM  HEOPraHWYECKUX  COCIUHEHUH,

TCHECTUYCCKAs CBA3b HCOPTraHNMYCCKUX BCIICCTB

1.3

Knaccudukanus XuMH4YeCKUX peakluil 10 pa3IuyHbIM MpU3HAKaM (110 YUCITY U




COCTaBy YYacTBYIOIIMX B pEaKIUH BEIIECTB, MO TemioBoMy 3d¢eKkry, Mo
W3MEHEHUIO CTENEHEH OKHCIECHUS XUMHUYECKUX 3JIEMEHTOB, MO0 OOpaTUMOCTH,
[0 y4YacTUIO Karajgu3aTopa). OK30- U OHAOTEPMUYECKUE  PEaAKIIUH,

TCPMOXUMHNYCCKNEC YPAaBHCHUS. IlonsTue o CKOpPOCTH XUMHYICCKOM p€akuuun

1.4

[TonsTe 00 0OpaTUMbIX M HEOOpPaTHUMBIX XMMHUYECKUX peakuusax. [londarue o
TOMOTEHHBIX U FeTepOreHHbIX peakiusx. [IoHATHe 0 XUMHUUECKOM paBHOBECHHU.
@axkTophl, BIHAOIIME HAa CKOPOCTh XUMHYECKONW pEakUUud U IOJIOKEHUE

XUMHYECKOI'0 paBHOBECHUSA

1.5

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEaKIHH, ANEKTPOHHBIK  OaylaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocraBieHHEe  ypaBHEHUN
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUUH C HCIOJIB30BAaHMEM METONa

AJIEKTPOHHOTO OanaHca

1.6

Teopust 3JIEKTPOTUTHUECKON TUCCOLUMALUU. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, aHnoHbl. MexaHu3M AMCCOLMALMK BEILIECTB C PA3JIMYHBIMHU BHJIaMU
xuMu4eckol cBsa3u. Crenenp nucconuanuu. CUiabHbIE U caalble 3JIEKTPOIUTHI.
Peakiun noHHOrO OOMEHa. YCJIOBUS MPOTEKAHUS peakUuil MOHHOTO OOMEHa,
MOJIHBIE U COKpauI€HHbIE HOHHBIE ypaBHEHUs peakiuil. CBoiicTBa KHCIOT,
OCHOBaHMH U coJieil B CBeTe TMpeACTaBI€HUN 00 3IIEKTPOIUTHYECKOI

nuccounanuu. KauecTBeHHbIE peakny Ha MOHBI. [loHsATHE O THApPOIU3E coleit

1.7

XUMHUYECKHI SKCIICPUMCHT. O3HAKOMJICHUC C MOACIIAMH KPUCTAIINYCCKUX
peImETOK HEOPTaHMYECKUX BEUIECTB — METAJUIOB M HEeMeTauloB (rpadura u
arMasa), CIIOXKHBIX BEHIECTB (XJIOpWAa HATPUs); MUCCICIOBAHUE 3aBHCHMOCTH
CKOPOCTH XUMHYECKOH pPEaKIHH OT BO3JCHCTBHSA pa3IHYHBIX (PAKTOPOB;
VICCIICIOBAaHUE  DJICKTPOIPOBOJHOCTH  PAacTBOPOB  BEIECTB,  IIpoIiecca
JMCCOLMALMN  KHCJIOT, IIenoueil M comed  (BO3MOXKHO —HCIIOJIb30BaHUE
BHUJICOMATCPHAIIOB); NPOBEJCHHUE OIBITOB, HUTIOCTPUPYIOLIMX MPU3HAKH
NPOTEKAHUS peaKIiii HOHHOTO oOMeHa (00pazoBaHMEe OCaJIKa, BBIICIICHUE ra3a,
o0pa3oBaHUE BOBI); OIBITOB, WLIIOCTPHPYIOIIUX MPUMEPbl OKUCIHTEIBHO-
BOCCTAHOBUTENIBHBIX pEakiMii (FOpeHUe, PeaKkIMy pPa3IoKEHHs, COCIUHEHUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KAYeCTBEHHBIX PeaKInit

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hewmeranner u nx COCIMHCHUA

2.1

OOmass  xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIC CTEIIEHU OKHUCICHUs. CTpOeHHE U (PU3UYECKUE CBOWCTBA MPOCTHIX

BEIIECTB — TaJOr€HOB. XHMHYECKHE CBOMCTBA Ha MNpUMEPE XJopa




(B3aMMOJIEHCTBHE C METaNIaMU, HEMETalUlaMH, IIesiodamu). XJIOPOBOIOPOI.
ConsiHast KUCIIOTa, XUMUYECKUE CBOMCTBA, MOJIyYeHHE, TpuMeHeHue. JleiictBue
XJIOpa ¥ XJIOPOBOJAOPOJA HAa OPraHU3M 4YeJoBeKa. BakHeillune XJIopuabl U UX

Hax0JEHUE B MPUPOJIE

2.2

Ob6mas xapakrtepuctuka saeMeHTOoB VIA-rpymmbel. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIe CTeNeHn oKucieHusa. CTpoeHue U pU3NYeCKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOpOJa W Cepbl. AJIIOTPOIHBIE MOIUPUKANUN
KHCJIOpOoJa U cepbl. XMMHUYECKHE CBOWCTBa cepbl. CepoBOAOPOMA, CTPOCHHE,
¢usuueckue M XUMHUYECKHe CBOMCTBA. OKCHIBI Cepbl Kak IPeICTaBUTEIH
KHCJIOTHBIX OKCHJOB. CepHas KUCIIOTa, (QU3MYECKHE U XUMUYECKHE CBOMCTBA
(oOmue Kak MmpeacTaBUTENs Kilacca KUCIOT M creuupuyeckue). XuMUIecKkue
peaxiuu, Jexallie B OCHOBE MPOMBIIUIEHHOTO CHOC00a MOMydYeHUs CepHOU
kucnothl. [Ipumenenue. Conn cepHOM KHMCIOTbHI, KaUECTBEHHAas peaklus Ha
cynbdaT-uoH. Haxoxxaenue cepsl U €€ coequHEeHUN B TpUpoje. XUMHUIECKOE
3arpsi3HEHUE OKPYXKaloUlel Cpelabl COCTUHEHHUSIMH Cepbl (KUCIOTHBIE JOXKIH,

3arpsA3HCHUEC BO3lyXa U BO,Z[OéMOB), CIIOCOOBI €T0 MpeaoTBpalicHud

2.3

OO0mass xapakTepucTHKa dIeMEeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTE€PHBIC CTETICHH OKUCIICHHS. A30T, paclipoCTpaHEHUE B IPUPO/IE,
dbu3ndecKkue U XuMU4Yeckue cBoicTBa. KpyroBopor azora B npupoje. AMMHUAK,
ero (u3mueckue U XMMUYECKUE CBOWCTBA, ModydeHne u mpumeHeHue. Conu
aMMOHHS, HX (U3NYECKUE U XUMHUYECKHE CBOWCTBA, MPUMCHCHHE.
KauecTBeHHast peakuusi HA MOHbI aMMOHHUA. A30THasi KHCIIOTA, €€ TMOIyYEHHE,
dusznyeckue W XUMHUYECKHE CBOWCTBa (0OIIMe Kak MpeACTaBHTENs Kiacca
KHCIIOT M crnenuduueckue). Mcmnonp30BaHne HUTPATOB M COJIEM aMMOHHS B
KaueCcTBe MUHEPAJIbHBIX yJOOpEHHH. XUMHUECKOE 3arpsA3HEHHE OKPY KaroIei
Cpenbl COeTMHEHUSAMH a30Ta (KUCIOTHBIE TOK]IU, 3arps3HEHNE BO3/yXa, ITOYBbI

Y BOJIOEMOB)
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®docdop, ammorponHsle Mogudukanuu ¢ocdopa, pU3NUECKUE U XUMHUUYECKHUE
cBorictBa. Oxcupa docdhopa(V) u dochopnas kucimora, ¢uznUecKkue u
XMUMHUYECKHE CBOWCTBa, nosyueHue. lcmonb3oBanue ¢ocdaroB B KauecTBe

MUHEPATIBHBIX YI00OpEHUN

2.5

OO6mas xapaktepuctuka syneMeHToB I[VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUsS. YTIJIepoJ, aJuIOTPOIHbIE
Moau(dUKalMK, paclpoCTpaHeHHE B MpUpoAe, (U3NYECKHe U XUMHYECKHE

cBoiicTBa. Ancopbuus. Kpyrosopot yriepona B npupone. Okcuibl yrieposa,




uX (U3NYECKHe M XMMHYECKHE CBOWCTBA, NEHCTBHE HA JKHMBBIC OPTaHU3MBEI,
MOJTyYeHUE U MPUMEHEHHE. DKOJOTHIECKUE MPOOIEMbl, CBI3aHHBIE C OKCHIOM
yrinepona(IV); rumore3a TII00aJIBHOTO TOTEIUICHUs KJIMMAaTa; IapHUKOBBIN
abdext. VrompHas KucioTa W €€ CONMU, UX (PU3NUECKHE U XUMHUYECKHE
CBOWCTBa, TOJyYCHHUE W NpHMeHeHHe. KadecTBeHHas peakiusi Ha KapOoHart-
WoHbI. Vcmonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3SIMCTBE

2.6

[TepBoHavasibHBIE TTOHATHS 00 OpPraHWYECKHX BEIIECTBAX KAaK O COCAMHEHUSIX
yriepona (MeTaH, 3TaH, STWJIEH, AalleTWIEH, 3TaHOJI, TJIMLEPUH, YKCyCcHas
kuciora). X coctaB u xumuueckoe crtpoeHue. [loHsTHe O OMOIOTHYECKU
BOKHBIX BEIECTBAX: JKHpax, OelKax, yrieBoJaX — M WX POJU B JKU3HU
yeyioBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX W HEOPraHUYECKHUX

COEeIUHEHUN

2.7

Kpemuuii, ero ¢usndyeckue # XUMHUECKHE CBOWCTBA, TIONy4YEeHHUE U
npumeHenue. CoeauHeHuss kpemMHus B npupoze. OOmume mpeacraBieHus 06
okcuze kpemuusi(IV) u kpemuueBoit kucnote. CUIMKAThI, UX UCIIOJIB30BAHUE B
ObITY, MEIUIIMHE, TPOMBIIIJIEHHOCTU. BakHelIIne CTpOUTEeNbHbIE MaTepHallbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, keie300eToH. [IpobieMbl OGe3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCCI[HGBHOﬁ KHU3HHU

2.8

XVUMUYECKUN HKCIIEPUMEHT: H3y4eHHE O0pa3lloB HEOPraHWYEeCKHX BEIIECTB,
CBOICTB COJISSHOM KHCIJIOTBI; MIPOBEJCHHE KAaueCTBEHHBIX PEaKIHi Ha XJIOPHUJ-
HUOHBI " HaGJIIOIIeHI/Ie MNPU3HAKOB HUX TMPOTCKAaHHA; OIbIThI, OTpaXarolIuc
(1)H31/I'—I€CKI/IG U XUMHUYECKHE CBOMCTBA TaJIOT€HOB U UX COC}II/IHGHI/II\/'I (BO3MO)KHO
UCTIONb30BAaHUE BHUAEOMATEPUAJIOB); O3HAKOMIJICHHE C OO0pas3lamMH XJIOPHIIOB
(raoreHu0B); O3HAKOMJIEHHE C OOpa3nmaMu cepbl W €€ COCIUHEHUSIMH
(BO3MOXHO  MCIOJIb30BAaHUE BHJIEOMATEpPUAIOB); HAONIOACHHE Ipoliecca
oOyryMBaHUsl caxapa MO JIeWCTBHEM KOHIIGHTPUPOBAHHOM CEPHOW KHUCIIOTHI;
U3YyYCeHHE XUMUYECKUX CBOMCTB pa30aBIICHHON CEpPHON KHUCIIOTHI, MPOBEICHUE
KayeCTBEHHOM peakluu Ha cyiab(ar-uoH u HAOMIOJEHUE TMpu3HaKa €&
MPOTEKAHUs; O3HAKOMJIEHHE C (PM3MUECKUMHU CBOWCTBaMU a30Ta, (hocdopa u ux
COeIMHEHNI (BO3MOXHO HCIOJIb30BaHHWE BHEOMATEpHaNioB), 0Opa3laMu
a30THBIX U PocHOpHBIX yA0OpEHUt; MonydeHne, COOUpanue, paclio3HaBaHUe U
U3y4YEeHHUE CBOICTB aMMHaka; MPOBEACHHE KAaueCTBEHHBIX pEaKIMii Ha HOH
aMmMoHMS W Qocdar-uOH W H3IyueHHE TMPU3HAKOB UX MPOTEKAHUS,

B3aMMOJICHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJbIO (BO3MOXHO




UCIIOJIb30BAaHUE BHUEOMATEPUAIOB); M3YUEHHE MOJeNeld KpPUCTAITTHYECKUX
peméTok anmasza, Trpadura, QyulepeHa; O03HAKOMJIEHHE C IPOLIECCOM
azcopOLUu PAacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPOMCTBOM
POTUBOrasa; MOJy4yeHHe, COOMpaHue, paclo3HaBaHME M U3yYEHUE CBOMCTB
VIJIEKUCIIOrO Tra3a; MPOBEJEeHUE KAadeCTBEHHBIX peakluuid Ha KapOoHAT- H
CWJIMKAaT-HOHBl M M3Y4YEHHE IPU3HAKOB HUX IPOTEKAHHS, O3HAKOMJIEHHE C
NPOAYKIHMEH CHUIUKATHOM MPOMBIIUIEHHOCTH; PEHIEHHE SKCIEePUMEHTATbHBIX

3aJ1a4 110 TeMe «BakHenme HeMeTauIbl U UX COETUHEHU

MeTaminl 1 ux COCIUHCHUA

3.1

OO0mras XxapaKTEePUCTHKA XUMUYECKHUX PJIEMEHTOB — METAJUIOB HA OCHOBAaHUH WX
nonoxkeHuss B llepuonnueckod cucremMe XUMUYECKUX diieMeHToB 1.
MenneneeBa u crpoeHus: atoMoB. CTpoeHHe MeTaioB. MeTaminueckasi CBA3b
U METaUIMYeCKas KpUCTaJUIMYecKass pemeTka. ODJIEKTPOXUMHUYECKUM psif

HaIPsHKCHUN METaJIOB

3.2

®dusnueckre U XMMUYECKHE CBOMCTBA MeTauioB. OO0mue crocoObl MOTyYeHUS
MeTaysioB. [loHsTHE 0 KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3allIUTHl HX OT
koppo3uu. CruiaBbl (CTajb, YyTryH, JIOPATIOMUHHM, OpOH3a) U UX IPUMEHEHHUE B

6I>ITy 1 TPOMBIIJIICHHOCTH

3.3

[Ilenouynsle MeTauibl: NosiokeHHEe B Ileproguueckoll cucTeMe XUMHYECKHX
anemenToB /I.1I. MeHneneeBa; cTpoeHHE MX aTOMOB; HAaXOKJICHHUE B IPUPOJIE.
®uznyeckre 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanust). OKCuasl u
THJIPOKCUABI HAaTpus U Kanus. [IpuMeHeHHe UIeTOYHBIX METaUIOB U MX

COEeIMHEHUN

3.4

IIlenouyno3eMeabHbIE  METAIBI MarHuii W = KalbLUMM: IIOJIOXKEHHE B
ITepuoanueckoit cucreme xumuueckux 3nnemeHToB .M. Menaeneesa; ctpoeHue
WX aTOMOB; HaxOXJIeHHe B mpupoje. Puznueckrue U XUMHUUYECKHE CBOMCTBA
MarHusi M Kajbllusa. BaxkHeimme coenuHEHHS Kalblus (OKCHI, THIPOKCHUII,

comn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomMunuit: nonoxxenue B Ilepuoanueckoil cucreMe XMUMHUYECKUX SJIEMEHTOB
.M. MenneneeBa; CTpoeHHUE aToma; HaxOoXAeHHe B mpupoje. dusnyeckue u
XUMHYECKHUE CBOMCTBA alfOMUHUA. AM(DOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCHIA

AJITFOMHUHUA

3.6

Keneso: nonoxenue B [lepuoanueckoil cucreMe xumuueckux siaemeHton .M.
MenpeneeBa; CTpOCHHE aToOMa; HaxoxJaeHuWe B mpupoae. Dusnueckue u

XUMUYECKHE CBOMCTBa Xkene3a. Okcuuabl, THAPOKCHUAbI U coiu xkene3a(ll) u




xene3a(lll), mx coctas, cCBOMCTBA U TIOJTyYCHUE

3.7

XUMHUYECKUI HKCIIEPUMEHT: 03HAKOMIICHUE ¢ 00pa3liaMHi METaJJIOB U CILUIABOB,
uX (U3MYECKUMHU CBOWCTBAMH; HM3yYEHHUE PE3yJbTAaTOB KOPPO3UU METAJIOB
(BO3MOKHO UCTIONIb30BaHUE BUJICOMATEPHAIIOB), ocoOeHHOCTeH
B3aMIMOJICHCTBHSI OKCHJA KalbIlsl ¥ HATPUS C BOJOW  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJICOMATEPHAJIOB); HCCIICJIOBAHUE CBOWCTB JKECTKOH BOJIBI,
mporiecca TOpPeHHS JKeje3a B KUCIOpoAe (BO3MOXKHO —HCIIOJNb30BaHUE
BUICOMATEPHAJIOB); MPU3HAKOB MPOTEKAaHUSI KaYECTBEHHBIX PEaKIUH Ha WOHEI
(MarHusi, Kanplus, amomuHus, uHKa, xenesa(ll) m xemesa(Ill), memu(Il);
HAOI0O/IEHUE U OMHCAHUE MPOIIECCOB OKpAIIMBAHUA MJIaMEHH HOHAMHU HaTpUs,
KaTusi ®W  Kaublusg  (BO3MOXHO  HWCIOJB30BAaHHUE  BHUJICOMATEPUAIIOB);
UCCIIeIOBaHHE aM(pOTEPHBIX CBOWMCTB THAPOKCHIA AJTOMHHHS W THAPOKCHIA
[IUHKA; PEIICHNE YKCIIEPUMEHTAIBHBIX 3a71a4 10 TeMe « BakHelIe MeTauibl 1

HUX COCOUHCHUS»

XuUMHA U OKpYyXKarolas cpena

4.1

HoBeie marepuansl u TexHosoruu. BemecrBa u Marepualibl B IOBCEIHEBHOM
J)KA3HU 4YeJIOBeKa. XUMUS U 370pOBbe. be3onacHoe MCroib30BaHNE BEUIECTB U
XUMHUYECKHX peakiuii B ObiTy. IlepBas momomis Mpu XUMHUYECKUX OXKOTaX H

OTPAaBJICHUSIX

4.2

OCHOBBI ~ DKOJIOTUYECKOW  IpaMOTHOCTH.  XHMHUYECKO€  3arpsi3HEeHue
okpyxatomien cpenpl [IJIK. Pons XuMuu B perieHnn 3K0J0THYeCKUX MpodIieM.
[TpupoaHble HCTOYHHMKM YIJIEBOAOPOIOB (Yroib, HPUPOAHBIM Tra3, He)Th),

IPOAYKTHI MX TIepepabOTKHU, UX POJIb B OBITY U MPOMBIIIJICHHOCTH
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XUMHUYECKUH SKCIIEPUMEHT: N3y4YeHUE 00pa3oB MaTepHATIOB (CTEKIIO, CIUIABBI

METaJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon

NpoBepsieMoro
TpeOoOBaHUS

IIpoBepsiemble TpeGOBaHUS K NPEAMETHBIM pe3y/JbTaTaM
0a30BOr0 yPOBHSI OCBO€HHSI OCHOBHOM 00pa3oBaTeILHOM
NPOrpaMMbl OCHOBHOI0 0011ero odopaszosanust Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O IMI03HAaBAaE€MOCTU SIBJIEHUI MpPUPOAbI, MOHUMAHHE OOBEKTHUBHOMN
3HAYMMOCTH OCHOB XUMMYECKOW HAyKHM Kak 00JacTh COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIeH KyJIbTYpbl W TNPAKTHYECKOU
NESTEeIbHOCTH YeJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IIOHUMAaHHUEC MECTa XUMHUH CPEAN JPYTUX CCTCCTBCHHBIX HAYK

1.2

1.3

2.1

0 HAaYYHBIX MCTOAAX IMO3HAHUW, B TOM YHUCJIC DKCIICPUMCHTAJIIbHBIX U
TCOPCTHUCCKUX MCTOHAAX HMCCICAOBAHUSA BCIICCTB U HUIYUYCHHA
XHUMHUYCCKUX peaKuHﬁ; YMEHUEC HCIIOJIB30BaTh MOACIIN JIA

OOBSICHEHUS CTPOCHHSI AaTOMOB U MOJICKYJT

o cepax npodeccHoHaTBHON AEATETBHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX
XMMHUYECKOH HayKH, YTO IIO3BOJMT OOYYalOIIMMCS paccMaTpHBATh
XMMHUIO Kak cepy cBoelt Oyayieit npodeccuoHaNbHOM NesITeTbHOCTH
W ClIeNaTh OCO3HAHHBIM BBHIOOP XUMHH Kak MPOQWIBHOTO MpeaMeTa

MIpH [IePEX0/ie Ha YPOBEHb CPEAHETO 00111ero 00pa3oBaHus

Bnagenue cuctemMoil XMMHUYECKMX 3HAHMM W YMEHUE MPUMEHSTH

CUCTCMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIIFOYACT:

Ba)KHef/'IHII/Ie XUMHUYCCKHUEC TIOHATHUS: XI/IMI/ILIGCKI/Iﬁ JJIEMCHT, aToOM,
MOJIEKYJIa, BEIIECTBO, IMPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJIHAS U
HeOI[HOpOIIHaH CMCCh, OTHOCUTCIIBHBIC aTOMHasA U MOJIGKy.]ISIpHaSI
Macchl, KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHAs Macca, MOJSPHBIH
00BEM, OKCHJ, KHCIIOTa, OCHOBAHHE, COJb (CpemHss), XUMHUYECKas
peakius, peakluh COCOUHEHHUS, PEaKIMU Pa3TIOKEHUS, PEaKIUH
3aMeIleHNs, peaknuu oOMeHa, TeruioBoW 3((deKT peakuuu, dK30- U
SHAOTEPMHUYECKUE PEAKIIMHU, PACTBOP, MAcCOBas JOJS XUMHYECKOTO
3JIECMCHTA B COCAUMHCHHUH, MaCCOBasi J0JIAd 1 HpOI_IeHTHa}I KOHL[GHTpaLII/IH

BCIIECTBA B paCTBOPC, AAPO aTOMa, BHCKTpOHHLIﬁ clion aToMa, aTOMHasn




opOuTanb, paguyc aroma, BAJIEHTHOCTb, CTENEHb OKHCIICHUS,
XUMHUYECKAsI CBS3b, JJIEKTPOOTPHULIATEILHOCTD, OJISIPHAs U HETOJISAPHAs
KOBQJICHTHAsl  CBSI3b, MOHHAas  CBsSI3b, METaLIM4ecKas  CBA3b,
KpUCTaNIMYecKass pelérka (aToMHas, MOHHAs, MeTaJuIMJyecKasi,
MOJIEKYJIIpHasl), UOH, KAaTHOH, aHMOH, DJIEKTPOIUT M HEDJIEKTPOJIUT,
QJIEKTPOJIUTUYECKAsT ~ TUCCOLMAIMS, PEAaKUMd HMOHHOIO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ pPEaKLUM,  OKHUCIUTEIb U
BOCCTAHOBHTENb, OKHCIEHHME M  BOCCTAHOBIICHHE, JJIEKTPOJIM3,
XMUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMbIE pEaKIny,
CKOpOCTb XMMMYECKOW peakiuu, Karanuszarop, IIJIK, xoppozus

MCETaJIII0B, CIIJIaBbI

2.2

OCHOBOIIOJIATraloIIMe 3aKOHbl XUMHH: 3aKOH COXPAaHEHUS MacChl,
nepuoanueckuii 3axkoH JI.M. MeHneneeBa, 3aKOH IOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJpo
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TEOpUM  XHUMMHH: aTOMHO-MOJIEKYJISIDHAsE ~ TeOpus, TEOpUs

SHCKTPOHHTHHGCKOﬁ Auccouruanumn

Brnanenue ocHOBaMU XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOLLIEH :

3.1

YyMEHUE IIPaBUJIBHO  MWCIOIB30BATh M3YyYEHHBIE BELIECTBA U
MaTepuaigbl (B TOM YHCIIE MHHEpaJbHBbIE YIOOpEHUs, METajUlbl H
CIUIaBbl, IPOAYKTHl  NEPepabOTKM  NPUPOJHBIX  HCTOYHHUKOB
yIJIEBOAOPOAOB (YTIJisl, IPUPOAHOTO ra3a, HeTH) B OBITY, CEILCKOM
XO03s1iiCTBe, Ha MPOM3BOACTBE M TOHUMaHUE 3HAYEHUS KUPOB, OEIKOB,
YIJIEBOJOB JUI OpraHM3Ma 4YelOBEKa; YMEHHE IPOTHO3MPOBATH
BIIMSHUE BEIIECTB U XMMHUYECKUX IIPOLIECCOB HA OPTaHU3M YEJIOBEKA U

OKpYKaroIlyI0 IPUPOIHYIO CPELY

3.2

YMCHUEC HHTCIPUPOBATE XUMHNYCCKHUEC 3HAHHA CO 3HAHUAMH OPYTrUX

yueOHBIX PEAMETOB

3.3

HAJIMYME OMBITa pabOTHl C PA3TUYHBIMU HUCTOUYHUKAMHU HH(pOpMAINU
Mo XUMHM (Hay4yHas M HAy4YHO-TIOMYJISIpHAas JMTEparypa, CIOBapH,

CIPaBOYHHMKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATh I/IH(bOpMaI_II/IIO O BfHIeCTBaX, HX
MMPEBpaAlICHUAX )51 MPaKTUYICCKOM NPpUMCHCHUU )51 YMCHUC

HCIOJIb30BaTh €€ NS pelleHus yueOHO-TT03HaBaTEIbHbIX 3314

Bnaz[eHHe OCHOBAaMH MOHSITHIHOI'O amfrmnapara M CHMBOJIMYCCKOTO

SA3bIKa XUMHH IJIs1 COCTAaBJICHUS (bOpMYJ'I HEOPraHN4YC€CKUX BCIICCTB,




ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKuHﬁ; OCHOBaMu XUMHUYECKOU

HomeHknatypsl (IUPAC u TpuBHanibHOIN)

YMeHne oOBSCHATH CBSI3b TOJOXKEHHS deMeHTa B Ilepuonnueckoit

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMUYECKUX JJIEMEHTOB (COCTaB MW 3apsn sjapa, oOiee 4Yucio
ANEKTPOHOB), pACHpPENEICHUEM DJIEKTPOHOB TIO0 DHEPreTHYECKUM
YPOBHSIM aTOMOB MIEPBBIX TPEX MEPHOJIOB, KAUS U KaIbIIHS
[IpencraBnenue O  MEPUOAMYECKOW  3aBUCHMOCTH  CBOMCTB
XUMUYECKUX DBJIEMEHTOB (paJyC aTtoMma, 3JEKTPOOTPHUIATEIHHOCTD),

6 MPOCTBIX W CJOXHBIX BEIIECTB OT TOJOXKEHUS JIIEMEHTOB B
[lepuonanueckoit cucreme (B MajblX TNEpPHOJAX U TJIABHBIX
MOATpYMIMax) U 3JIEKTPOHHOTO CTPOEHHUS aTOMa

7 YMmenue kinaccuuuupoBaTh:

7.1 XUMHUYECKHE FTEMEHTBI

7.2 HEOPraHUYeCKHe BEIIeCTBa

7.3 XUMHUYECKHE PEAKIIUU

8 YMeHue onpenensrTh:

g1 BAJICHTHOCTh U CTENEHb OKHCIICHUS XMUMHUYECKUX 3JIEMEHTOB, 3aps]l

' HOHa

%2 BHUJ XMUMHUYECKONH CBS3M M THUN KPUCTAIUIMUECKOH CTPYKTYphl B

' COEIMHEHUSIX

8.3 XapakTep cpeibl B BOJAHBIX pPacTBOpax BEUIECTB (KHCIOT, OCHOBAHU)

8.4 OKHCIIUTENIb 1 BOCCTAHOBHUTEIh

9 YMeHne xapakTepu30BaTh PU3NYECKUE U XUMUYECKUE CBOWCTBA:
MPOCTHIX BEIIECTB (KUCIOPOA, O30H, BOAOPOJ, rpaduT, amMmas,

9.1 KpeMHU#, a3oT, docdop, cepa, XJIOp, HATPUH, Kamui, MarHHIA,
KaJIBITAH, aTFOMHHHH, JKeJIe30)
CIIOKHBIX BEIIECTB, B TOM 4YHCIIE€ HMX BOJHBIX PacTBOpPOB (Boja,
aMMHaK, XJIOPOBOZOPOJ, CEPOBOJOPOJN, OKCHUIABI U TUAPOKCHUIBI

92 MetaioB [-IIA rpynn, amromunus, menu (1), nunka, xeneza (I u

' IIT), okcunpr yriepoaa (I u IV), kpemuns (IV), azota u dhochopa (111
u V), ceppl (IV u VI), cepuucras, cepHas, a3oTHcTas, a30THasd,
dbocdopHasi, yroiapHas, KpeMHHEBAsI KHCIOTA U X COJIH)

9.3 MPOTHO3UPOBAaTh M  XapaKTE€pU30BaThb CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa M CTPOCHUSA, IIPUMCHCHHUC BCHICCTB B
3aBHCHUMOCTH OT HUX CBOI\/JICTB, BO3MOXHOCTDb MMPOTCKAHUA XUMHUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIOBHUAX

YMeHHEe COCTaBIIATh MOJIEKYJIIPHBIE U HOHHBIC YPAaBHEHHUs PEaKLUl, B

10
TOM YHUCIIE:
10.1 peakuii HFOHHOTO 0OMeHa
10.2 OKHCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOUINX ~XHUMHUYECKHE CBOMCTBAa M3y4YEHHBIX KJIaccoB
' (TpyIin) HEOpraHU4ECKUX BELIECTB
10.4 MO/ITBEP K IAIOIIUX FEHETUYECKYIO B3aUMOCBA3b MEK/Yy HUMU
11 YMeHne BIYUCATH (IPOBOIUTH PACUETHI):
11 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYI0O M MOJISIPHYIO MacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOT0 JIEMEHTAa B COSTUHEHUH
11.2 MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00beM Ta30B
114 M0 ypaBHEHUSM XHMHYECKUX PEAKIUA M HAXOIUTh KOJIHYECTBO
' BEIECTBa, 00BEM U MacCy peareHTOB WIJIH MPOYyKTOB PEaKluu
12 Bianenue (3HaHne 0CHOB):
OCHOBHBIMH  METOJAMHM  HAay4YHOTO  TMoO3HaHUsA (HaOIroAeHHe,
121 W3MEpPEHHE, SKCTIEPUMEHT, MOJICTTUPOBAHNE) TTPU U3YUCHUH BEIIECTB U
' XUMHUYECKHUX SBIICHUH; yMeHHe cGhopMyInpoBaTh MpodiieMy U
MPEAJIOKUTH MYyTH €€ perIeHUs
122 Oe3omacHOil PabOTBl ¢ XMMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' TIOCY10# 1 JTabOpaTOpHBIM 000PYI0OBAHUEM
MpaBUjIaMu O€30MacHOTO OOpaIeHus C BEIIECTBAMH, UCTIOIb3YEMbIMHU
B TIOBCETHEBHOM >KM3HH, MPAaBUIAMH MOBEACHHUS B LIESIX cOEepeKeHUs
123 3J0POBbSl U OKPYKAIOIIEH NPUPOAHON Cpelbl; MOHUMAHHE Bpena
' (omacHOCTH) BO3ACMCTBHSI HA >KUBBIE OPTraHU3MBI OMPEICIEHHBIX
BEIIECTB, CIOCOOOB YMEHBUICHHS] U MPEAOTBPAILIEHUS UX BPEIHOIO
BO3JICUCTBUSA
3 Hanuumne npakTuyeckux HaBBHIKOB TUIAHHUPOBAHUS M OCYIIECTBICHUS
CIIEIYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3y4YEeHHE U OMHUCcaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/ISI/I‘IG CKHUMHU u XUMHNYCCKHNMHU SIBJICHUAMM, OIIBITHI,




HWIUTIOCTPUPYIOIIHNUC ITPU3HAKU ITPOTCKAHUA XUMUYICCKUX pCaKI_II/Iﬁ

13.2

U3y4eHHE CIIOCO00B pa3JeIeHus cMecer

13.3

MOJyYeHHE KHCIOpPOAa M M3YYEHHE €ro CBOMCTB; IOJIy4eHHE
BOZOPOJA U M3YUYEHHE €r0 CBOMCTB; IOIYYEHHME YIVIEKHCIIOTO ra3a u

HU3YYCHHUC €TO CBOﬁCTB; MMOJIYy4YCHHNEC aMMHAaKa U U3YUYCHUC CTO CBOICTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOW MAaCcCOBOM JOJIEH

PacTBOPEHHOTO BEIIECTBA

13.5

IIPUMEHEHHE UH/IUKaTOPOB (;makmyca, METHJIOpaHkKa u
¢benondranenna) s ONpeneNieHUs] XapakTepa cpelbl B pacTBOpax

KHCJIOT U LIejoYei

13.6

UCCIIEIOBAHUE W ONMCAHME CBOMCTB HEOPraHWYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; M3yYCHHE B3aUMOICHUCTBHS KHCJIOT C METaJIaMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBAHMSMH, COJSIMM; TIOJYyYEHHE HEPACTBOPUMBIX OCHOBAaHWM;
BBITECHEHHE OJHOTO MeTajla JPYrMM M3  PacTBOpa  COIIM;
ucclieloBaHre aM(OTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

IIUHKA

13.7

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TeMaM: «OCHOBHBIE KJIaCCHI
HCOPraHUYCCKUX COCHHHGHHﬁ)); ((BJ'ICKTpOJ'II/ITI/ILICCKaH
JUucconuanus, «Baxneimue HEMETaIIbl H HUX COCOAUHCHUA,

«Baxnemme MeTaIbl U UX COCAUHCHMU A

13.8

XUMHYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIOIINE  MpPHU3HAKU
MPOTEKAHUs PEaKIMii HOHHOTO OOMEHA; KAaueCTBCHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIAE B BOJTHBIX PACTBOPAX HOHBI: XJIOPUI-, OpOMHI-,
vonua-, cyiaedar-, docdar-, kapOoHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-MOHBI, KATUOHBl AMMOHUS, MAarHUsl, KaJbIIHsl, AJTFOMIHHSI,

xenesa (2+) u xenesa (3+), meau (2+), UHKA

14

Vwmenue:

14.1

MPE/CTaBIATh pPE3yJbTaThl JSKCIIEpUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNbCTB, Ipa@UKOB M TaOJMIl M BBIABIATH 3MIIMPUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBAaTh CBA3U MCXKAY PEAJIbHO Ha6J'IIOI[aeMI)IMI/I XHUMHUYCCKUMHU
SABJICHUAMMH U IMPOLCCCaMH, MPOUCXOAAINIUMU B MAKPO- U MUKPOMUPC,

OOBSACHATD MMPpUYINHBL MHOF006pa3I/I$I BCIICCTB




HNEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

HCpBOHa‘IaJ'IBHI)Ie XUMHUYCCKUEC ITOHATHUA

1.1

UYucTeie BemecTBa U cMecH. CIocoOBI pasiesieHus: cMecei

1.2

ATOMBI WH MOJICKYJIBI. Xumudeckue diieMeHTBI. CHMBOJBI  XHMHYECKHX

9JICMCHTOB. HpOCTI:IG " CJIIOKHBIC BEUICCTBA.

1.3

XuUMHU4YeCcKas (bopMyna. BaneHTHOCTE aTOMOB XMMHUYECKHUX 3J1eMCEHTOB. CTEICHb

OKHCJICHUA

1.4

3aKOH MOCTOSHCTBA COCTaBa BCHICCTB. OTHOcHUTENILHAsT aTOMHAs Macca.
OrHocuTeNnbHAS MOJICKYJIsIpHad Macca. Maccopas A0 XUMHUYCCKOT'0O 2JICMCHTA

B COCAMHCHNU

L.5

KonuyectBo BemectBa. Monbs. MonsipHas macca. MossipHblii 00b€M Tra3oB.

BzanmocBsa3p KOJIMYCCTBA, MaCChl U YHCJIa CTPYKTYPHBIX €IMHHIL BEIIECCTBA

1.6

duznyecknue U XUMHYECKHUE SBICHUSI. XHUMHYECKas peaknus u eé IMPU3HAKH.

3aKOH COXpaHEHMsI MAcChl BEILIECTB. XMMHUECKUE YPAaBHEHUS

[lepuonuueckuii 3akoH u Ilepuomuueckas cucTeMa XUMHYECKHUX JJIEMEHTOB

J .. Menneneesa. CTpoeHue aToMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauyeckas cucrema XumMudeckux sneMeHTon J[.1.
Menpneneesa. Ilepuonsl u rpynnsl. @U3n4ecKuid CMBICI IOPAIKOBOIO HOMEDA,

HOMEpPOB Mepro/ia ¥ TPYIIIIbI dJIEMEHTa

2.2

Crpoenne atomoB. CoctaB aToMHbIX sfep. M3otomnsl. DnexTponsl. CTpoeHue
DIIEKTPOHHBIX  000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHMX DIIEMEHTOB

ITepunonnueckoii cucremst .M. Menneneena
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3aKOHOM€pHOCTI/I B M3MCHCHUH CBOMCTB XMMHYECKHX DJICMEHTOB NCPBLIX Tpex
nepuoaoB, Kalivsda, KaJbIHA (paI[Hyca dTOMOB, JJICKTPOOTPpUIATCIIbHOCTH,
MCTATIMYCCKUX W  HEMCTANIMYCCKUX CBOﬁCTB) n HuX COGI[I/IHGHI/If/'I B
COOTBECTCTBHH C IIOJOKCHUEM DJJIEMCHTOB B Hepﬂonnqecxoﬁ CHCTEME H

CTPOCHUCM HUX ATOMOB

CTpOCHI/Ie BCIICCTBA

3.1

Xumundeckas cBsa3b. KoBajeHTHas (HOHSIpHaH n HCHOHHpHaH) CBA3b.
SHSKTpOOTpI/IHaTGHBHOCTB XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.

Mertannuyeckas CBSI3b




3.2

Tumbl KpUCTANIMYECKUX pEmETOK (aToOMHas, MWOHHAsA, MeTaJUIMyecKasi),
3aBUCUMOCTb CBOWCTB BEIECTBA OT THUINA KPUCTAJUIMYECKOW PEIIETKH M BHJA

XHUMHYECKOU CBI3H

Baxwueiie npeAacTaBUTENM HEOPraHMYECKUX BellecTB. Hemerammbl u ux

COCIUHCHMUA. Mertanasl 1 ux COCIUHCHUA

4.1

Knaccugpukaiuss ¥ HOMEHKIATypa HEOPTaHWYCCKHX COCIUHCHUN: OKCHJIOB
(conmeobpasyromme: OCHOBHBIE, KHCJIOTHBIE, ampoTepHbIC) u
HecolieoOpa3yrolre; OCHOBaHUM (IIENOYM M HEpPAcTBOPUMBbIE OCHOBAHMUS);
KACIOT  (KHCIOpPOJCOAEpKAIIie ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCITBIX)

4.2

®du3znueckue HM XHMHYECKHE CBOMCTBa IMMPOCThIX  BCHICCTB-HCMCTAJIJIOB!

BOJIOPO/1a, XJIOpa, KUCI0pOa, Cephl, a30Ta, pochopa, yriaepoia, KpeMHHS

4.3

duznueckre M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAUIOB: JIUTHUS,
HATpHs, Kajausl, MarHUsl ¥ KaJbllks, aTIOMHHHS, JKee3a. DICKTPOXUMUUYECKUMA

ps HAIPSDKEHUM METAJIIOB
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dOu3nyecKkue U XUMHYCCKHE CBOMCTBA BOAOPOIHBIX COGI[I/IHCHI/Iﬁ HEMCTAJJIOB!

XJiopoBoaopoaa, CCpoBOJOpOIa, aMMHAKa

4.5

dusnueckre U XMMHUYECKHE CBOMCTBa OKcuIoB HeMeramoB: cepwl (IV, VI),
azota(ll, IV, V), docdopa(Ill, V), yraepona(ll, IV), kpemuus(IV). Ilonyuenue

OKCHU 0B HEMCTAIJIOB

4.6

XuMuveckrue CBOWMCTBA OKCHIOB: MeTauioB [A-IIIA rpymm, nwmaka, memu(ll) u

sxkeneza(ll, III). [TonyueHne okcUa0B METAIIIOB

4.7

XWMHYECKUE CBOMCTBA OCHOBAHHMHK M aM(OTEPHBIX THIPOKCUIOB (HA MpPUMEpE
TUAPOKCUIIOB ~ aIOMUHUS, Kejle3a, LuHKa). [lonydeHue ocHOBaHUU U

aM(OTEepHBIX TUAPOKCUIIOB

4.8

OOmme XMMHUYEeCKHe CBOWCTBA KUCIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOJIHOM,
CEpHUCTOM, CEpHOH, a30THOH, GocopHOU, KpEeMHHUEBOU, yronbHOH. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAHHONW CEPHOM W a30THOM KHCIOT.

[Tonyuenue kucnot

4.9

OO6mue XuMHUYECKHe CBOMCTBA CpeTHUX colied. [Tomyuenue coneit

4.10

HonyquHe, CO6I/IpaHI/Ie, pacrio3HaBaHUC BOOOpOJ4, KHCIOpOJd, aMMHaAKa,

YTJICKHCIIOTO Ta3a B J1abopaTopuu

4.11

[Tonyuenne amMmuaka, CEpHON W a30THOW KHCJIOT B MPOMbBINUICHHOCTH. O0IIHe

CITOCOOBI IIOJIYUCHUA MCTAJLJIIOB




4.12

I'eneTndyeckas cBA3b MCKAY KiIIaCCaMU HECOPTaHUYICCKUX COCIUHECHUMN

XUMHYECKUE PEAKIUU

5.1

Krnaccudukanus XuMHUECKUX peakluid MO pa3IMYHbIM MPU3HAKAM: 10 YUCIY U
COCTaBY Y4YaCTBYIOIIMX B pEaKLUMU BELIECTB, MO TemaoBoMy 3(ddekry, mo

N3MEHCHHIO CTCIICHEH OKHMCICHUS XUMHUUECKUX DJIEMCHTOB
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TennoBoii 3 PeKT XUMHUUECKON peaKluu, TEPMOXUMUYECKHE YPaBHEHUS. IK30-

N QHAOTCPMHUYCCKUC PCAKIIUU. TepMOXI/IMI/I‘-ICCKI/Ie YpPaBHCHUA
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OKHCANTEITPHOBOCCTAHOBUTENIBHBIE peakinid. OKHUCIUTENN U BOCCTAHOBHUTEIH.
[Ipomieccbl  OKUCIEHMsT W BOCCTaHOBJCHHSA.  ODJIEKTPOHHBIA  OanaHc

OKHCIIMTEIIbHOBOCCTAHOBHUTEIIEHOM pcakuuu

5.4

Teopnﬂ BHGKTPOHHTHHGCKOﬁ Jucconuanuu. KaTI/IOHLI, AHHUOHBI. BJ'ICKTPOJ'II/ITLI nu

HEIIEKTPOJUThI. CHUIIBHBIE U cl1a0bIe AMEKTPOJIUTHI. CTENEHb JUCCOIHAITTT

5.5

Peakuiuu MOHHOTO oOmeHa. YciaoBus MMPOTCKAHUA peaKI_II/Iﬁ HMOHHOTO 06MeHa,

ITOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEaKLIUN

XUMUA U OKpY>Karomas cpeaa

6.1

BemectBa M Martepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeKka. besomacHoe
UCTIOJIb30BaHUE BEUIECTB M XMUMHYECKUX peakuuil B jgabopaTopuu u OBITY.

HepBaﬁ nmomMouib MMpu XUMHUYICCKUX 0XKOrax U OTpaBJICHUAX

6.2

XUMHUYECKOE  3arpsi3HEHHE OKpYXKaromiedl  cpeabl  (KUCIOTHBIE  JIOXKIH,
3arpsi3HEHUE TOYBBLI, BO3yXa WU BOJOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHUS
[Ipenenbuas pomyctumas konueHtpauus emiectB (IIJK). Ponp xumuu B
pPEIIEHUH DKOJIOTUYECKUX MpoOsiieM. YCWIeHHE MapHUKOBOTO d3(dekTa,

pa3pylieHHue 030HOBOTO CJIOS

6.3

[Tpumenenue cepsl, a3ota, docdopa, yriepona, KpeMHHUS U UX COCIUHCHHUN B
6LITy, MCIUIMHC, IMMPOMBINUICHHOCTU H CCJIILCKOM XO3SIUCTBE. HpI/IMeHeHI/Ie
METa/UIOB W CIUIaBOB (CTallb, YYT'yH, OIOPATIOMHHHUIN, OpoH3a) B OBITY H
MPOMBIIIJICHHOCTH UX coequHeHH. [IoHsITHEe 0 KOPPO3UU METAIIIOB, OCHOBHBIE

CHOCOOBI 3aIIUTHI KX OT KOPPO3UU

6.4

[TpupoaHble MCTOYHUKM YTIIEBOAOPOAOB (Yroib, NPHPOIHBIA Ta3, HEPTh),

MPOIYKTHI X MepepaboTku (O€H3UH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

6.5

HepBOHa‘-IaJ'IBHBIe MOHATHI 00 OpPraHM4YCCKUX BCHICCTBAX KaK O COCIUHCHHAX
yriepoaa (MeTaH, OTaH, 9THUJICH, Aal€THUJICH, 3TAHOJI, TJIMICPUH, YKCYCHAA KI/ICJIOTa).
[loHsgTrie 0 OMOIOTMYECKH BaXKHBIX BCIICCTBAX: XKHpaXx, 6em<ax, YIJI€BOAax — U UX

POJIA B JKU3HU YCIIOBCKA




PacuyéTsr:

7.1 o popmMynamM XUMHUYIECKUX COCTUHEHUI
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMUYECKUM YPaBHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

» Xumusi: 8- kiacc: 6a30BbIi yPOBEHB: YUEOHUK; S-€ U3aHue, nepepaboTaHHoe
IMabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO
«M3narensctBO «IIpocBenienne»

» Xumust: 9-if knacc: 6a30BbIN YPOBEHB: YUCOHUK; S5-¢ U3gaHue, mepepadoTaHHOe
INadpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO

«M3parenscTBO «IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET

bu6anorexa IJOK
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