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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOIO 0OIIero 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-TIO3HABATENIbHON JIEATEITLHOCTH OOYyYalolmerocs 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;



crocoOCTBYyeT (hOPMHUPOBAHUIO IICHHOCTHOTO 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 T[PUMEHEHUHU B Y4eOHO-IO3HABATEIBHOW U Yy4EOHO-UCCIEI0BATEIbCKON
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-HAy4YHOU
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 HKOJOTHUYCCKU
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

IlepBoHaYa/IbLHbIE XUMUYECKUE TOHATHUS

[Ipenmer xumuun. Ponb XMMUM B KU3HU YeNOBEKa. XUMHS B CUCTEME HayK.
Tena wm BemecTBa. DuU3WUECKUE CBOWCTBA BEMIECTB. ATrPEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeTojaxX MO3HAHUSI B XUMHUU. YHCTBhIE 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.
OTHOcHUTeNnbHAsT MOJICKYJISIpHAs Macca. MaccoBast 10711 XUMHUECKOTO JJIEMEHTa B
COCIMHEHUHU.

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

du3nyecKue U XUMHUUYECKUE SBJICHUSI. XUMHUUECKas peakius U €€ MpUu3HaKH.
3aK0H COXpaHEHHS MacChl BEIECTB. XMMHUUYECKHe ypaBHeHUs. Knaccuduxarus
XUMHUYECKUX PEaKIil (COeMHEHUS, PA3IOKEHUS, 3aMEILIEHUs, OOMEHA).

Xumuyeckuiui IKCnepumenm:

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
meau (11) mpu HarpeBaHuu, B3auMOJIEHCTBHE Keje3a ¢ pactBopoM conu meau (11),
M3YUYEHHUE CIOCOOOB pa3feICHUs] CMECEH: ¢ MOMOIIbI0 MarHurta, (puibTpOBaHUE,
BbITIApYBaHUE, JUCTUIUISAIMS, XpoMaTorpadus, mpoBeJcHUEe OYUCTKU MOBAPEHHON
COJIM, HAONIOJICHHWE W  ONHCAaHUE  pe3yJIbTaTOB  MPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWS MACChl, CO3JaHUE MOJENEH MOJIEKYJI
(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 pEeaKuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, yCWJICHHE MAPHUKOBOTO 3(pdeKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — anemeHT mM mpocrtoe BemectBo. Haxoxaenue Bomopoaa 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.

Xumuyeckuiui IKcCnepumenm:

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 BOJI0pojia (TOpeHHE), B3auMocicTBre Bojgopoaa ¢ okcugoMm menu (I1)
(BO3MOXHO HCIOJB30BAaHUE BHIEOMATEPUANIOB), HaOMIOJEHNE OOPA3IOB BELIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEM pacTBOPEHHUS 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 B3aumojeiictBus okcuga meau (IlI) ¢ pacTtBopoM cepHOW KHUCTOTHI,
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.
OKuCIUTEIBbHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBbie TOTMBITKH KIAcCU(DHUKAIMKA XUMHUYECKHX dJeMeHTOB. [lomsTue 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.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tponiecchbl OKUCIEHUSI U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumMenm:

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 IIMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAy4YHBIN (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 PEAKINHU, 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[MU,  DJICKTPOHHBIM  OanaHc
OKHCJIUTEIILHO-BOCCTAHOBUTEIILHOM peaKuuu. CocraBiienne YpaBHEHUM



OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMi C  HCIOJb30BAHUEM  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-rpynmbel. 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,
JeXKalme B OCHOBE ITPOMBINIJIEHHOTO CIOCO0a TMOJMYyYEeHHUS CEPHOWM KHUCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEpHOI KHCIOThI, KAUECTBEHHAS PEaKLMs Ha



cynb(dar-uon. Haxoxmenue cepbl U €€ COCNMHEHHWA B Mpupojae. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Ccpeabl COCNUHEHUSIMHU Ccepbl (KUCIOTHBIE JOXKIH,
3arps;3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHUSI.

OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTePHbBIE CTETICHH OKHCIICHHS. A30T, pacpOCTPaHEHHE B MPHUPOJIE,
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
WOHBI aMMOHHUS. A30THasl KHCIIOTa, €€ TOJydYeHHE, (QU3MYCCKUE W XHUMHUYCCKUE
cBOoMcTBa (0OIME KaK TMPENCTaBUTENSl Kilacca KUCIOT U crnenuduyueckue).
Hcnonp3oBaHne HHUTPATOB H COJIEM aMMOHHUSI B KadyeCTBE 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 KUCI0Ta, PU3HICSCKHIE U XUMUUCSCKHUE CBOMCTRA,
nosyyenue. Mcmnons3oBanue GocdaToB B Ka4eCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepucTuka snemMeHToB |VA-rpynmnel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCICHHUSA.  YTIEpOJ,  aJJIOTPOITHBIE
MOIM(UKAIIMK, PACIpOCTpaHECHUE B TPHUPOAC, (PU3NYECKHE H XUMHUYCCKUC
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
yriepoaa (IV), rumore3a riao6albHOrO TMOTEIJICHUS KIMMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa U €€ coyu, uX PU3nuecKkue U XUMHYECKUE CBOICTBA,
noJiydeHue W TnpuMeHeHue. KadecTBeHHas peaknusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYaNMBHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSAMHEHUSIX
yriepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIUIIEPUH, 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
HEOPTaHUYCCKUX COCTUHEHUHN.

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
OBITYy, B TIPOMBINIUICHHOCTH. BakHEWIIEe CTPOWTENbHBIE MaTepHalbl: KEpPaMHKa,



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

Xumuyeckuiui IKchepumenm:

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
paz0aBiIEHHOMN CEPHOM KUCIOTHI, MPOBEICHNE KaUeCTBEHHOW peaKInu Ha cylbdar-
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 PEaKlMi Ha MOH aMMOHHMS U (pocdar-uoH U U3ydyeHHue 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 TNPU3HAKOB WX MPOTEKAaHMs, O3HAKOMJICHHE 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.

Keneso: nonoxenue B Ilepuoanueckoi cucteMe XMMUYECKUX 31€MEHTOB [1.
N. MeHneneeBa, CTpOEHHE aTOMa, HAXOXAeHUWE B mnpupoae. dusznueckue u
XUMHUUYECKHE CBOMCTBA xkene3a. OKCUIbl, TuApoKcu bl U conu xenesa (1) u xenesa
(1), ux cocraB, CBOWCTBA M TOJyUCHHE.

Xumuueckuit 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
KAUEeCTBEHHBIX PEAKUWW HAa MOHBbI: MarHus, KajbLHs, aJIFOMUHHUS, IMHKA, KEJe3a
(11 u xenesza (111), meau (1), HaOMIOACHME W ONTMCAHUE MPOLIECCOB OKPAIIMBAHHMS
IJJaMEHH HWOHAaMU HATpusi, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOWCTB TUIPOKCHUAA AITFOMUHUS
Y TUAPOKCUJA IMHKA, PEUIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «Baxnelmue
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
XUMUYECKUX 0KOTrax 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 HCIIOJIIb30BAaHUWE KaK OOIIHUX eCTeCTBEHHO-HAYYHBIX
TIOHATUH, TaK W TOHATHH, SBJISIOMIUXCS CUCTEMHBIMH JIUIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSATHS: 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 INTPOI'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 IICHHOCTSIMU, TPUHSATHIMU 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) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOI'0 OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIEIUI0, TIOHMMAaHUS 3HAYCHHUS XUMHYECKOM HAayKUu B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW MHGpOpMaIMeil o
MEPEIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHOW XWMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPaA U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMSA:

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) HEeHHOCTH HAYYHOTO MO3HAHUS:

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) popMHUpPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUU U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS alKOTOIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOMMMOCTH COOJNIONIEHNs TIPaBWJI OE€30MacHOCTH TMPU  OOpalleHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U peaibHOM JKU3HH;

5) TpyA0BOro BOCIIHTAHUS:

MHTEPEC K MPAKTUUYECKOMY M3YyUYEHHIO MPOPECCUil U Tpyla pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYIJOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHMs] MPEJAMETHbIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOP
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) IKOJOrHYeCKOT0 BOCIIUTAHMS

HKOJIOTUYECKHU 1I€JIeCO00pa3HOe OTHOIICHHWE K MpPHUpPOJE KaK MCTOYHUKY
’KM3HU Ha 3emile, OCHOBE €€ CYyIECTBOBaHMs, IOHUMAHUE LIEHHOCTU 3J0POBOrO 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,
YTPOKAIOLINX 3I0POBBIO U )KU3HU JIFOJIEH;

CHIOCOOHOCTH MPUMEHATH 3HAHUS, MOJyYaeMble MPU U3YYCHUU XUMHH, IJIS
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,
HKOJIOTUYECKOTO MBILUICHUS, YMEHHSI PyKOBOJICTBOBATHCS UM B I103HABATEIbHOM,
KOMMYHHMKaTUBHON U COLMAIbHOMN MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeaMETHBIX pPE3yJNbTaTOB BBIIEISAIOT 3HAUMMbIEC IS
(GbopMUpOBaHHS MHPOBO33PEHUS OOILEHAYyYHblEe MOHATHS (3aKOH, Teopus,
IOPUHLMII, TUIIOTE3a, (PaKT, cucTeMa, Mpolecc, IKCIEPUMEHT U JAPYToe.), KOTOpbIe
UCIIOJIB3YIOTCSL 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
NEeSATENbHOCTH.

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 YyueOHO-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 1eiCTBUA:

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
YYEHMUYECKMX JKCIIEPUMEHTOB, YMEHHE HaOMoaaTh 3a XOAOM IIpolecca,
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 JUTEpaTypa 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  IOJYyYEHHbIE  pe3yJbTaThbl  IMO3HABATEIbHOU
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 PEAKIIMH, TEII0BOU 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
noarpynmna (A-rpymnmna)» u «mnobounasa noarpynna (b-rpymnma)y, maneie 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 M3y4YEHUs 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 MOHSATHSA «TJaBHasg noarpynma (A-Tpynma)y U «mobodHas
noarpymnmna (b-rpymma)», manele W OOJbIIME MEPUONBI, 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-BOCCTAHOBUTEIBHBIX  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 OIMBITHBIM MyTEM XJIOPHI-, OpOMUI-,
noau-, kapbonart-, ¢docdar-, cunmkar-, cyibdar-, THAPOKCHUI-HUOHBI,
KaTHOHBl AMMOHHUSI M MOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax HEOPraHUYECKUX BEIIECTB;

NPUMEHSATh OCHOBHBIE OIEPAIlM MBICIUTEIHLHON NEATEIHPHOCTH — aHAN3
M CHHTE3, CpaBHEHHE, OO0OO0OIIeHNe, CHCTEeMAaTHU3alui0, BBISBICHHE
NPUYUHHO-CJIEICTBEHHBIX CBS3€H — JJISi U3YyYCHHUs CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIHi, €CTeCTBEHHO-HAyYHblE METOAbl MO3HAHUS —
HaOJII0/IeHUe, U3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoauuecTBo 9acoB
Ne HaunmenoBanue pa3iesoB u DJIeKTpPOHHbBIe (HM(ppPOBbIE)
KonTtpoibHble IIpakTu4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThbI padoThbI
Paznea 1. IlepBoHayanbHble XUMHYECKHE IOHATHUSA
Xumust — BakHas 00J1aCThb
11 €CTECTBO3HAHUA U 5 5 bubmuoreka [JOK
' HPAKTUYECKON JIEATENBHOCTH https://m.edso00.ru/7f41837c
yejnoBeKa
BemiecTBa u xumMmuueckue but6mmoreka [JOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c¢
Wroro mo pazneny 20

Pasnen 2. BakHelilne npeAcTaBUTeId HEOPraHHYECKUX BelleCTB

51 Bosnyx. Kucnopon. [lonsitue 6 bubnmoreka [JOK
' 00 okcumax https://m.edso0o.ru/7f41837c
Bonopon.Ilonstre o kucnorax bubnuoreka [JOK
2.2 8 1
U COMSIX https://m.edsoo.ru/7f41837c
Bona. PactBopsl. [Tonsitue 06 but6mmoreka [{OK
2.3 5 1 1
OCHOBaHHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCCHI 1 1 1 bubmuoreka [JOK
' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30

Paznen 3. llepuoagnuecknii 3axon u [lepuognyeckasi cucrema xumuieckux 3jeMeHToB JI. U. MenaeneeBa. CTpoenne aToMOB.
Xumudeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUN


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

[Tepuoanueckuii 3aKOH U

31 [Tepnonnueckas cuctema 7 bubmuoreka [JOK
XUMHYECKHX dj1eMeHToB [[. 1. https://m.edsoo.ru/7f41837c
Menneneesa. CTpoeHue aroma
Xumudaeckas CBSI3b. BuGmorexa [IOK

32 OxucamTenyHo- 8 https://m.eds00.ru/7f41837¢
BOCCTAHOBUTEJIBHBIC PEAKITHI

Horo no paeny 15 .
PezepBHOE Bpems 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME


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

9 KUIIACC

Kouan4yecTBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudposbIe
Ne i/m P Kourpoabnbie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paznen 1. BeniecTBO U XUMHUYeCKHE PeaKkIUuu
11 [ToBTOpEeHME U yrinyOieHrne 3HaHui 5 1 bubnuoreka [JOK
' OCHOBHBIX pa3JieJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHUX 4 bubnuoreka [JOK
' peaxiuit https://m.eds00.ru/7f41a636
13 DNIEKTPONUTHYECKAs! JUCCOLIMALIMS. 8 1 1 bubmuotexa [JOK
' XUMHUYECKUE PEAKIIUN B PaCTBOpaxX https://m.edsoo0.ru/7f41a636
Hroro no pazaeny 17
Pasnen 2. HemeTa/iibl M X COeIMHEHUS
51 OO0m1as XxapakTepruCTUKa XUMHUECKUX 4 1 bubnmoreka [JOK
' anemeHToB VIIA-rpymnmel. ["amorens: https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepruCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [JOK
' FPYHHEL %P https://m.eds00.ru/7f41a636
COCITUHEHUS
OO01mas xapakTepuUCTHKa XUMUYECKUX
2.3 aneMeHTOoB VA-rpynisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PyHaL ’ P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO61mas XxapakTepuCTHKa XUMUYECKUX
24 sanemeHToB |V A-rpynnsl. Yriaepoa u 8 1 2 bubmorexa HOK
' . PYHTIRL poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no pazneny 25



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

Pasznen 3. MeraJLiibl 1 X COeTMHEHUA

. bubmuoreka [JOK
3.1 Obmue cBoHCTBa METALIOR 4 https://m.edso0.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxsueilimre Metayuisl 1 UX COSINHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus 1 oKpy:kamomas cpeaa
4.1 BemtecTtBa 1 Marepualisl B )KU3HU YEJIOBEKA 3 bubnnorexa [JOK
' B P https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpemst 3 bubmnorexa [JOK
p P https://m.eds00.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
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara nudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
[Ipenmer xumuu. Pons XuMuu B :KU3HU 1 bu6nmoreka [JOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
ITonsaTne o MeTo1ax MO3HAHUS B XUMUU 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
[IpaxTuyeckas padora Ne 1 «IIpaBuna
paboThI B 1a0OPATOPUN U TIPUEMBI 1 bubnnorexa [JOK
oOpaieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM)
Yuctele BemecTBa U cMecH. CriocoObl 1 bu6mmorexa [IOK
pasjiesieHus: cMecei https://m.edsoo.ru/ff0d26ca
[TpaxTrueckas padota Ne 2
«Pasnenenue cmecelt (Ha mpuMepe 1 bubmorexa HOK
a . PHMEp https://m.edsoo.ru/ff0d28c8
OYMCTKHU TIOBAPEHHOU COJIH )»
ATOMBI M MOJIEKYJIBI 1 bubmorexa HOK
Y https://m.edsoo.ru/ff0d2a6¢c
XuMHUYeCKHUe dJIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CMMBOJIBI) XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
IIpocThie 1 clIOKHBIC BEIIECTBA 1 bubmorexa [JOK
p B https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1

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

3aK0H ITOCTOSHCTBA COCTaBa BEILIECTB.

bu6mmoreka [{OK
10 X .B
umirieckas opmyna. Barenrrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. bu6mmoreka [{OK
OtHOcHTENbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J11 XHUMHYECKOTO bubmuorexka [JOK
3JIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonmuectBo BemecTBa. Moib. bubmnorexa [IOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 ®u3nYecKre U XUMUYECKUE SBICHUS. bubmuoreka [JOK
XuMuyeckas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Hakuy U yciioBUs POTEKAHUS bubnuoreka [IOK
XUMHYECKHUX PEAKLU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MacChl BEIIECTB. bubnnorexa [JOK
XHUMHUUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust Koau4ecTBa, MacChl
17 BEIECTBA 110 YPABHCHUSAM XUMHYCCKUX bubmorexa HOK
Hl . P https://m.edsoo.ru/ff0d5708
peaKmii
Knaccudukanus XuMHUeCKUX peakiui
18 (coenuHEHUS, PA3II0KCHUS bubmorexa HOK
g P ’ https://m.edsoo.ru/ffod3f34
3aMeInIeHus, oOOMeHa)
M. B. JIoMOHOCOB — y4€HBII1-
19 sHIMKIoNeancT. O600IeHne bubmmorexa [TOK
H ARCT: o https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIlis 3HAHUM
20 KontponsHas padora Nel no treme bubnnorexa [JOK
«BelecTBa 1 XUMUYECKHUE PEAKLIMN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocran bu6nuorexa [IOK

BO3ayXa. KI/ICJ'IOPO,Z[ — OJICMCHT U

https://m.edsoo.ru/ff0d448e



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
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https://m.edsoo.ru/ff0d448e

npoctoe BeuiectBo. O30H

duznyeckue 1 XUMUYECKHE CBOMCTBA

bu6nuorexa [JOK

22
KUCII0pOAA (peaKiih OKHCICHIS, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcumax
CnocoOsI MoTy4eHHs KHCIOpOo/ia B
23 71a00paTOPUU U MTPOMBIIIIICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHnue kucnopoaa
TennoBoii 3pPexT XuMUIecKoi
24 peaKuuu, MOHATHE O bu6mmorexa [{OK
TEPMOXUMHYECKOM YPABHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
DHIOTEPMUYECKUX PEAKITUIX
TomnuBo (HedTh, yrojab U METaH).
25 3arpsi3HEHHE BO3/yXa, CIOCOOBI €T0 bubmorexa HOK
P AR, https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPAICHUS
[Ipaktruueckas padota Ne 3 o Teme
26 «ITomydenue u coOupanue Kuciaopoaa bubmorexa HOK
y - p poa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHUE €TO CBOHCTBY»
97 Bopopon — snemeHT u npocroe bu6nmoreka [JOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
28 du3ndecKkue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCITIOTAX U COJIAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CniocoOsI oTy4eHus BOAOPOia B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padorta Ne 4 o reme
bubmnorexa [IOK
31 «ITomy4yenne u coOupanue BoI0po/ia,

W3YYEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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MounsipHbiii 00BEM ra3oB. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Breruncnenus o0bEMa, KoJIMUeCTBa
33 BEILIECTBA r'a3a 10 €ro U3BECTHOM bubmorexa HOK
. . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruncnenus 00bEMOB ra3oB 110
34 ABHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorexa HOK
ybae pealtii i https://m.eds00.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 Du3nvecKue U XUMHUYECKHE CBOMCTBA bu6mmorexa [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
CoctaB ocHoBanuii. [lonsarue 00 bubmuoreka [JOK
36
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurenb. HacblmeHnasie
37 u HeHacmpeHHHS acTBOpbI. MaccoBas bubmorexa HOK
m p pBI- https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B pacTBOPE
[TpakTrueckas pabota Ne 5 o reme
38 «IIpuroroBieHue pacTBOpOB C bub6numorexa [IOK
onpeAeNEHHON MacCOBOM J10IeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA»
39 Kontponbnas pabota Ne2 o teme bubnnorexa [JOK
«Kucnopoa. Bonopon. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KiIaccupuKamus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomy4yeHnue 1 XuMHU4YECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX bubmmorexa HOK
: p https://m.eds00.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMs: COCTaB, KJIacCU(UKAIINS, bu6mmorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 [Tonmyyenue U XUMHYECKUE CBOMCTBA bubnnorexa [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6nuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue U XMMUYECKUE CBOMCTBA bubnnorexa [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanre): HOMEHKIATypa,
46 CHOCOéBl; o ‘I)eHI/ISI XI/IMI/I‘IZEKI/IG bubmorexa HOK
. y ’ https://m.eds00.ru/00ad9474
CBOIICTBa
[IpakTuyeckas pabora Ne 6. Pemenue
47 SKCTICPUMEHTAIIBHBIX 3a71a4 110 TEME bubnmnorexa [JOK
«OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COETHEHUN
48 I'eneTnueckas cBsA3b MEXKY KiIacCaMU bubnuorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 O0o01IeHre U cHCTeMaTU3alus 3HaHU I
= H https://m.edsoo.ru/00ad9ch2
Konrponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKY KIACCUPUKAITUU
51 xml/)mqecxnx 3JIEMEHTOB ?IOHSITI/IC 0 brbmmorexa [OK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JIEMEHTOB
Ilepuoauueckuit 3aK0H U
52 [Teproanueckas cucTeMa XUMHUYECKUX bubmmorexa [TOK
pro https://m.edsoo.ru/00ada52c
anemenToB /1. 1. Menaeneepa
bubnnorexa [JOK
53 [Tepuonpl, rpynmbl, TOATPYIIITHI 1

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
snaep. N3oTomnbl https://m.edsoo.ru/00ada342
CrpoeHue 31eKTPOHHBIX 000JI0UYEeK
. bubmoreka [JOK
55 aTOMOB 3JieMeHTOB [lepuonnueckoit
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTeprucTuKa XUMHYECKOTO
56 AJIEMEHTA IO €T0 MOJIOKCHHIO B bubmuoreka [JOK
[Tepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenwue [leprogudeckoro 3aKoHa st
57 pa3BUTHUA HayKu U npaktuku. /1. . bubnumoreka [IOK
MenaeneeB — y4€HbIN, NTEIArOT U https://m.edsoo.ru/00ada96e
IpaXKTaHUH
DIEKTPOOTPUIIATEILHOCTh ATOMOB
bu6mmoreka [JOK
58 XUMHUYECKHUX DJIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickast mpoBepouHas paboTa
bubmmorexa [JOK
59 Honna ecKasl CBs3
HHHA RHMUH o Cpsh https://m.edsoo.ru/00adac34
60 KoBanenTHas noysipHasi XuMu4deckas bubanorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenonsipHas XUMUYECKas bubmmorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmmoreka [IOK
62 CreneHb OKUCICHUS
https://m.edsoo.ru/00adae28
63 OKHUCIUTENEHO-BOCCTAHOBUTEIIHHBIC bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIIH bubmorexa HOK

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



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

65 Kontponbhas pabota Ne4 o teme 1 bubnnorexa [JOK
«Crtpoenne atoMa. XUMHUUYECKasl CBA3bY https://m.edso00.ru/00adb486
66 PesepBHelit ypok. O6001IeHNE 1 1 bubmmorexa [JOK
cUCTEMaTU3alus 3HAaHUU https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O0001IeHNE U 1 bu6mmoreka [IOK
cUCTEMAaTH3alisl 3HaHUH https://m.edsoo.ru/00ad9ch2
68 Peseprubiil ypok. O6001eHIE 1 1 bubnuorexa [JOK
cHUCTEMAaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne
n/n

Tema ypoka

[Tepronuueckuii 3aK0OH.
[Iepuonnueckas cucrema
XUMHUYECKUX djiemeHToB 1. 1.
MenneneeBa

3aKOHOMEPHOCTH B UBMEHECHUH
CBOMCTB XMMHUUECKHX DJIEMEHTOB
MEPBBIX TPEX MEPUOIOB
Knaccudukanmst 1 HOMEHKIaTypa
HEOPraHUYECKUX BELIECTB

Bunpl xumMpudeckoul CBSI3U U THIILI

KPUCTAJUIMYECKUX PEIIETOK

Konrtponsnas padora Nel mo reme

«IloBTOpeHue u yriyoiaeHue 3HaHUM
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kilacca»

KHaCCI/IQ)HKaHI/IH XUMHNYCCKHUX

peaKLyii o pa3IuyHbIM IPU3HAKAM

[ToHsATHE O CKOPOCTH XMMHUYECKOMN

pE€aKkuu. ITonsiTHE O TOMOT€HHBIX U

TETCPOTCHHBIX PCAKIIUAX

IloHsaTHE O XUMHUUYECKOM PaBHOBCCHUMU.

@akTOpsI, BIUSAIOIINE HA CKOPOCTh

XHUMHYCSCKOHN pE€aKU U IMMOJIOXKECHUC

KoaundyecTBO 4acoB

KoHnTpoibHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
H3YYeHUS

JJIeKTPOHHbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypcsbl

bu6nuoreka [JOK
https://m.edso0.ru/00adb59e

bubmmorexa [JOK
https://m.edsoo.ru/00adb6b6

bu6mmorexa [JOK
https://m.edsoo.ru/00adb7e2

bu6nuoreka [JOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [JOK
https://m.edsoo.ru/00adbcb0

bubmmoreka [IOK
https://m.edsoo.ru/00adbe9a

bu6nuoreka [JOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHYECKOI'O paBHOBECUA

OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust PIEKTPOTUTUYECKOMN
10 ncconuanuu. CHWIbHbBIE U ci1adble bubmmorexa LIOK
8 HHaTH. https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 Honuble ypaBHEHUS peaKInii bubmorexa LOK
yp peaKtt https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHUI B CBETE IPEACTABICHUN bubmorexa LOK
pvz[ https://m.edsoo.ru/00add5d8
00 JIEKTPOTUTUIECKON AUCCOIHAIIIH
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUNA 00 bubmmorexa LHOK
pei . https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUIECKON TUCCOLIUAIIUU
14 ITonsatue o ruaponuse coyen buGnnorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06001eHne U CUCTEMaTU3AIIHS bubmuoreka [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
IIpakTnueckas padora Ne 1.
16 «Pemenue skcepuMEHTAIIBLHBIX bubmmorexa LIOK
P https://m.edsoo.ru/00addbfa
3a1a9y
KontponsHas pabora Ne2 o reme
17 «DNEKTPOIIUTHUECKAS TUCCOIINAINAS Bubmorexa OK
P a HHATIL. https://m.edsoo.ru/00addecQ
XUMUYECKUE pEeaKlii B PACTBOPAX)
OO6m1as XxapakTepuCcTHKA rajJoreHOB.
18 XUMHUYECKHUE CBOMCTBA HA IIPUMEDE bubmorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopon. CoinsiHast KUCIIOTA, bubnnorexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XMMHYECKHUE CBOMCTBA, MOJyYEHHUE,
MPUMEHEHHUE

[IpakTuyeckas padora Ne 2 o Teme

https://m.edsoo.ru/00ade104

bu6nmoreka [JOK

20 «ITomyyeHre CONSTHOM KHUCIIOTHI,
’ N . https://m.edsoo.ru/00ade348
n3y4deHue e€ CBONCTB»
Boruricnenus no ypaBHEeHUsIM
21 XUMHYECKHUX PEAKILUN, €CIIN OJUH U3 bubmmorexa [TOK
P ’ https://m.edso00.ru/00ade488
pEeareHTOB J1aH B U30BITKE
99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmuorexa [JOK
VIA-rpymiibt https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOIU(GUKAITIN CEPHI.
93 Haxoxnenue cepbl 1 €€ coeTMHEHUI bu6mmoreka [IOK
B IIpUpoJie. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBonopon, CTpoeHuE, bubmmorexa [JOK
(bu3nUecKre U XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KMCIIOTA,
25 ¢du3nvecKkne 1 XUMHYECKHE CBOCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKHE peakllny, JIexKallnue B
OCHOBE ITPOMBILIIEHHOTO crIocoba
26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bu6nmoreka [IOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpebl COETUHEHUSIMU
cepol
97 Brranciienue MaccoBoii 1071 BeIXO/a bubmuoreka [JOK
MPOJYKTa PEAKIUHN https://m.edsoo.ru/00adec8a
28 OO0w1ast XxapaKTEepUCTHKA 3JIEMEHTOB bubnuoreka [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynmnsl. A30T, paclipoCTpaHEeHHe
B IIpupoze, Gpuzndeckue u
XUMHUYECKHE CBOMCTBA

AMMuak, ero puznyecKue u

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

Bbu6nuorexa [JOK

29 XAMUWYECKHE CBOMCTBA, OJyUYEHUE U
Y https://m.edso00.ru/00adf004
MIPUMCHCHUE
[IpakTuyeckas padora Ne 3 o Teme
30 «[TonyyeHrne aMMuaka, U3y4eHre ero bubmmorexa [JOK
" 1Y https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCI0Ta, e€ (U3NIeCKue 1 bubnnorexa [JOK
XUMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJICH
aMMOHWUSI B KAUYECTBE MUHEPATbHBIX

32 oOpeHwuii. XuMuieckoe brbmmorexa [TOK
yAoop ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPY KAIOIIEH cpepl
COCTMHEHHSIMH a30Ta
Docdop. Oxcun dhochopa (V) u

33 (I)OC(%)O pHaSI KI/ICJ‘I((l))Ta q)(blzll)m(qe)cxne U bubnuorexa LIOK

p o7 https://m.edsoo.ru/00adf68a
XHUMHUYECKHE CBOWCTBA, MOJyYCHHE
Ucnonb3oBanue pocdaTtos B

34 KauyecTBE MUHEPAIbHBIX YIAOOPEHUH. bubmmorexa [JOK
3arpsi3HeHue IPUPOTHON Cpeibl https://m.edso0.ru/00adfc20
tdbocharamu
Vruepon, pacupocTpaHeHHE B

35 npu ine E)I/IL’.I/IIzIeCKI:/Ie Y XUMHUYECKHE brbmmorexa [HOK

PUPOJE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxcunsl yraepona, ux pusndeckue u bubnnorexa [JOK

XUMHYECKUE CBOUCTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

37

38

39

40

41

42

43

44

DKOJI0ru4ecKue mpooemsl,
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

VYroapHasa KUCIOTa U €€ COJIN

[IpakTrueckas padota Ne 4 o Teme
"[lony4yeHnue yriekucioro rasa.
KauecTBenHnas peakuus Ha KapOoHaT-

n

HOH

[TepBOoHaUYaNbHBIE MTOHATHUS 00
OPraHMYECKHX BEIIECTBAX KaK O
COEIMHEHMSX yIIIepoaa

KpemHuii u ero coeguHeHust

[Ipaktuyeckas pabora Ne 5. Pemenue
AKCIIEPUMEHTAJIbHBIX 33724 110 TEME
«BaxHeitye HeMeTaIbl U UX
COCAUHCHHS

Konrtponsnas padora Ne3 o reme
«Bakuenme HeMETaJUIEI U UX
COCTUHEHUA»

OO61as xapakTepucTHKa XUMUYECKUX
3JIEMEHTOB — METAJLIOB.
Mertanueckas CBs3b U
METAJUTMYECKass KPUCTAJUTMYECKAS
pemérka. Pu3nvyecKre CBOMCTBA
METaJUIOB

XHUMHUYECKHE CBOMCTBA METAIJIOB.
DIEeKTPOXUMHUYECKUN Psif
HaIpsSDKEHNUN METaJUIOB

bu6nuoreka [JOK
https://m.edsoo.ru/00ae006c¢

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027e

bu6nuoreka [JOK
https://m.edsoo.ru/00ae054e

bu6nuoreka [JOK
https://m.edsoo.ru/00ae080a

bubnnorexa [IOK
https://m.edsoo.ru/00ae0bf2

bu6nmoreka [JOK
https://m.edsoo.ru/00ae0el18

bu6nuoreka [JOK
https://m.edsoo.ru/00ael103e

bubmuoreka [JOK
https://m.edsoo.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

O61ue cnocoObl MoTyYeHHUS
MeTauioB. CriaBel. Beruucnenus mo

bubmmorekxa [JOK

45 I
YPABHCHHAM XHMUHCCKHX PEAKIIH, https://m.edsoo.ru/00ael1156
€CJIM OJJUH U3 PEareHTOB COAEPIKUT
IpUMECH
46 ITousiTHe 0 KOPPO3UU METAIIOB bubmmorexa [TOK
PP https://m.edsoo.ru/00ae1278
bubmuoreka [JOK
47
[lenourbie meramer https://m.edsoo.ru/00ael4b2
48 Okcuabl ¥ TUIPOKCUBI HATPUS U bubmuorexa [JOK
Kanus https://m.edsoo.ru/00ael4b2
49 [enoyHo3eMeNbHbIE METAILIbI — bubnnorexa [IOK
KaJIbLIMA U MarHui https://m.edsoo.ru/00ae15e8
50 Baxkueiime coequHEHNUS KaJIbIIHA buGnnorexa [IOK
a 1 https://m.edsoo.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATHU3ALUS
3HAaHUHU
59 JKEcTKoCTh BOMBI U CIIOCOOBI €€ bu6nuoreka [JOK
YCTpaHEHUS https://m.eds00.ru/00ae1886
[IpakTrueckas padorta Ne 6 o Teme
53 "YKEcTKOCTDL BOABI X METOBI €6 bubnmorexa [TOK
| A 8 https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bubmmoreka [{OK
54 A I
JTOMHIHH https://m.edsoo.ru/00aelc64
55 AmdorepHble cBOICTBA OKCHA U bubnnorexa [HOK
THJIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edso0.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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67

Okcupl, TUIPOKCUIBI U COJIM JKeJe3a
(11 u sxene3a (1)

O0001IeHE ¥ cUCTEMAaTU3 AU
3HAHUH

[IpakTuyeckas pabora Ne 7. Pemienue
9KCIIEPUMEHTAJIBHBIX 3aa4 110 TeEME
«BaxxHenmue MeTauibl ¥ UX
COETUHEHUS»

Briuucnenust no ypaBHeHHUSIM
XUMHUYECKHUX PeaKIIHii, €CJIU OJIUH U3
pCarcHTOB JaH B I/136BITKG NI
COAEPKUT MpUMecH. Brrunciienus
MAacCOBOM J0JIA BBIXOJa IMTPOJAYKTa
peakmumn

O0001IeHYE ¥ cUCTEMAaTA3 AU
3HaHUH

Kontponbnas padota Ne4 o teme
«BaxHeimue MeTamibl U uX
COCTUHEHUS

BemectBa u marepuainsl B
MOBCETHEBHOM JKM3HU YeIOBEKa
XUMHUECKOE 3arpsi3HEHUE
OKpYKaroIlei cpeapbl

Ponp xumuu B perieHun
9KOJIOTHYECKUX MPOOIEM
PesepubIil ypok. O6001eHIE 1
CUCTEeMaTH3alusl 3HAaHUH

PesepBHeIil ypok. O600ICHHE 1

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3de8

bu6mmorexa [JOK
https://m.edso0.ru/00ae1750

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3f50

bubmuoreka [JOK
https://m.edsoo0.ru/00ae4270

bubmmoreka [{OK
https://m.edso0.ru/00ae4270

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a

bu6mmoreka [{OK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTEMAaTH3aInsI 3HaHUH https://m.edsoo.ru/00adb33c

PesepBHeIil ypok. O600ICHHE 1 bubnnorexa [JOK
cucTeMaTu3alus 3HaHU https://m.edso0.ru/00ad9ch2
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




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

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






