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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa Mo XuMuUU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUsl COCTaBJICHA
Ha OCHOBE TpeOOBaHMWW K PE3yJIbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHOU
porpaMMbl OCHOBHOTO 001iero o0Opa3oBanus, npeacraBieHHbIXx B @I'OC 00O, a
TAaKK€ Ha OCHOBE (hpelepaibHOW padoyell MporpaMmbl BOCIHTAHHMS M C YUYETOM
KOHLICTILIMA TpPernoJaBaHusl ydeOHOro mnpeaMera «XuMus» B 00pa30BaTEIbHBIX
oprannsanuax Poccniickon @enepanun.

[TporpaMMa mo XumMuu Aa€T NpEICTaBICHHE O IENAX, OOIIed CTpaTeruu
oOyueHus1, BOCIIMTAHUS U Pa3BUTHUS O0YUAIOUINXCS CPEICTBAMU YYEOHOIO IpeaMeTa,
yCTaHaBIMBAaeT  00fA3aTeIbHOE MPEIMETHOE  COJAEp)KAaHUE, MPEoyCMaTpUBAaeT
pacmpenesieHre €ro Io KiaccaM M CTPYKTypUpOBaHME IO pasjeinaM M Temam
IporpaMmMbel 1O  XMMHMH, ONPEHEISIET KOJMYECTBEHHBIE M  KauyeCTBEHHbBIC
XapaKTEPUCTUKU COACPKAHUSA, PEKOMEHIYEMYIO IIOCIIEIOBAaTEIbHOCTh H3YyYEHHUS
XUMHH C YUETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JOTMKU y4EOHOTO
polecca, BO3PACTHBIX OCOOEHHOCTEH O00yYarouuxcs, ONpEeAeNsieT BO3MOMXHOCTH
npeaMeTa g pealu3ald  TpeOOBaHMM K pe3yJibTaTaM OCBOCHHMS OCHOBHOMU
o0pa3zoBaTeIbLHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO 0OIIET0 00pa3oBaHUs, a TAKXKe
TpeOOBaHMI K pe3ysibTaTaM 00y4YeHUsI XMMUH Ha YPOBHE ILI€JIel U3yUYeHUs MpeaAMETa U
OCHOBHBIX BHJOB Yy4€OHO-MIO3HABATEIbHON JEATENBHOCTH O0O0ydHaromerocs 1o
OCBOEHHIO YYEOHOTO COJEPIKAHMUS.

3HaHME XUMHUHU CIY>KUT OCHOBOW Uil (OPMHUPOBAHUS MHMPOBO33PECHMUS
00y4aroIIerocs, ero MpeACcTaBICHU 0 MaTepUaIbHOM €MHCTBE MUPA, BAXKHYIO POJIb
urpaioT GopMHupyeMble XUMHUEH MPEACTaBICHUS O B3aUMOIPEBPAILICHUAX YHEPTUU U
00 DJBOJIIOLMU BEUIECTB B MPHUPOAE, O MyTSAX PEIICHUS TIJIOOATBHBIX MpodieM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CBHIPHEBOW, DHEPreTUYECKOW, MNHUILEBON H
9KOJIOTUYECKOM 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET peasiu3allii BO3MOKHOCTEHN JUIsl caMOpa3BUTUS U (POPMUPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 0011el U (PYHKIUOHATBHOU rPaMOTHOCTH;

BHOCUT BKJaJ B (OpMUpOBaHHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEN
oOyyarolmuxcs, HaBBIKOB HUX  CAMOCTOSITEIbHOM  y4yeOHOW  JESTENbHOCTH,
OKCIEPUMEHTAIbHBIX W  HMCCIECJOBATEIbCKUX YMEHMH, HEOOXOOUMBIX Kak B
NOBCEIHEBHOM JKM3HHU, TaK U B IPOPECCUOHATIBHON AESITENbHOCTH;

3HaKOMUT CO CHEHU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI



LIEJIOCTHOTO B3IJIAIa HA €IWHCTBO INPUPOJABI U YEJIOBEKA, SIBJIAETCA OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYaIOUXCS;

CIIOCOOCTBYET (bhopMHUPOBAHUIO LEHHOCTHOTO OTHOILICHUS K
€CTECTBEHHO-HAYYHbIM 3HAHUSAM, K MPUPOJAE, K YEIOBEKY, BHOCHUT CBOM BKJIAJ B
HKOJIOTHYECKOE 00pa3zoBaHue 00yJarOIIUXCs.

JlanHbple HampaBiieHHST B OOYyYEHUM XHUMHUHM OOECIEYMBAIOTCS CHenu(UKOM
collepKaHUsi ~ y4yeOHOro  NpeaMeTa,  KOTOpbIM  SIBJISIETCA  IEarorH4ecKu
aIalITHPOBAHHBIM OTpa)KEHHEM 0a30BOM HAyKH XMMHH Ha OINpEAeNEHHOM JTare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO O0IIEro oOpa3oBaHHs OPUEHTHUPOBAH Ha
OCBOCHHE OOYYarOUIMMHUCSA CHUCTEMBbl TEPBOHAYAIBHBIX MOHITHUI XUMHUH, OCHOB
HEOPTaHUYECKOM XUMUH M HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKON
XUMHUH.

CrtpykTypa conep:KaHHs MHpPOrpaMMbl MO XUMHU C(HOPMHUPOBAHA Ha OCHOBE
CUCTEMHOr0 mojxojna K €€ m3yueHuro. ColepikaHHe CKIIAJBIBACTCA W3 CHCTEMBI
IIOHATHN O XMMHUYECKOM JJIEMEHTE U BELECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakuuu. OOe OSTH CHUCTEMBl CTPYKTYpHO OpraHU30BaHbl IO IPHUHLHUITY
IIOCJIE0BATEIbHOIO PAa3BUTHS 3HAHUKM HA OCHOBE TEOPETHUUYECKUX IPEICTABICHUM
pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4EHHS O CTPOCHHUM aTOMa U XUMHUYECKOM CBS3H;

— IPEJICTaBICHUN 00 3JIEKTPOJIUTUYECKOMN AUCCOLMALINU BEIIECTB B paCTBOpaXx.

TeopeTnyeckue 3HAHMWA  PACCMATPUBAIOTC HA  OCHOBE  OMIIMPUYECKHU
MOJIyYEHHBIX U OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS IOCIEIOBATEILHO OT OJHOIO
YPOBHS K APYromy, BBINOJHSAS (PYHKIIMH OOBSICHEHHS] M IPOTHO3UPOBAHMS CBOMCTB,
CTPOCHHUSI U BO3MOKHOCTEM NMPAKTUYECKOTO NMPUMEHEHUS U MOJY4YEHUS H3ydaeMbIX
BEILIECTB.

OcBoeHue  mporpaMmbl MO  XUMHUU  CIOCOOCTBYeT  (DOPMHUPOBAHMIO
IIPEICTABJICHNUS O XUMUYECKON COCTABJISIOLIECH HAYYHOU KAPTUHBI MUpa B JIOTUKE €€
CUCTEMHOW MPUPOABI, HEHHOCTHOIO OTHOUIEHWS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSA B HayKe. M3ydyeHre XuMHUH IPOUCXOIUT C MIPUBJICYEHUEM 3HAHUM U3 paHee
U3YYCHHBIX YUEOHBIX mpeamMeToB: « OKkpyxarouuii Mupy, «buosiorus. 5—7 kiacce» u
«Duzuka. 7 Knacey.

[Tpn u3yueHnn XUMHUM MPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XUMHUYECKOU
HayKM Kak oOJacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOW AEsITeNbHOCTU
YeJioBeKa M KakK OJHOrO M3 KOMIIOHEHTOB MHPOBOW KyJNbTYpbl. 3ajada y4eOHOro
npeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI XMMHUUECKHX 3HAHUNA — BaKHEUIIUX
(dhakToB, MOHATUH, 3aKOHOB W TEOPETUYECKUX TOJIOKECHHH, TOCTYITHBIX 0000IeHUI
MHPOBO33PEHYECKOTO XapaKTepa, si3bIKa HAYKH, B IPUOOIIEHUH K HAYYHBIM METO/IaM
MO3HAHUSA MPU HU3YUYEHUU BEIIECTB UM XUMHUYECKUX pPeakuuid, B (POpPMHUPOBAHUU U



pPa3BUTHH TMO3HABATEIBHBIX YMEHUN W WX MPUMEHEHUU B Y4eOHO-TIO3HABATEILHON U
y4eOHO-UCCIEIOBATEIbCKOM  JIEATETbHOCTH, OCBOCHHHM TpaBWi  0E€30MacHOro
oOpalieHus ¢ BElIeCTBaMU B TOBCEAHEBHOM JKU3HU.

[Ipn u3ydyeHHH XUMUK Ha yYpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs BaKHOE
3HauYEHUE MPUOOPENH TaKHe 11U, KaK:

— (dopMHpOBaHHE HHTEJUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIPHOMY TWPUHATHIO pPEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HaNpaBJIEHHOCTh 00y4YEHHUs Ha CUCTEMAaTUYECKOE MPUOOIIEHHE 00YyHaArOIINXCS
K CaMOCTOSITEIbHON MO3HABATENBbHONU JESTENbHOCTH, HAYYHBIM METOJIaM TO3HAHMA,
bopMHPYIONTUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreueHne yCJIOBHH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YUYaIOIIMMUCS
OTbITa Pa3HOOOpa3HON JESATENBHOCTH, MO3HAHWUA M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), MMEIOIMUX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— ¢opmupoBaHue o00meH (QYHKIMOHAIBHOW U  €CTECTBEHHO-HAyYHOUH
TPAaMOTHOCTH, B TOM YHCJIC YMEHHH OOBSCHSTH U OLICHUBATH SBIICHUSI OKPYIKAIOIIIETO
MUpa, UCTIOJIb3Ys 3HAHUS M OTIBIT, TOTYICHHBIC TIPU W3yYCHUH XUMHH, IPUMCHSTH UX
IIPY peIIeHUH TIPOOJIEM B TIOBCETHEBHOM KU3HHU M TPYIOBOM JACATEIHHOCTH;

— (dopmupoBaHre y 00y4YarOMUXCs TYMAHUCTUYECKUX OTHOIICHUHM, TOHUMAHMS
[IEHHOCTH XWMHUYECKUX 3HAHUM JUIsl BBIPAOOTKH JKOJIOTHUECKH I1eJIeCO00pPa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JACATEIBHOCTH B LIESAX COXPAHEHUS CBOETO 370POBbS
Y OKPY’KAIOLLIEW IPUPOIHOMN CPELBI;

— pa3BUTHE MOTHUBAIlMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO WU
CaMOBOCIHUTAHUIO Ha OCHOBE YCBOEHUS OOIEUETIOBEUYECKUX IIEHHOCTEHM, TOTOBHOCTHU
K OCO3HaHHOMY BBIOOPY MpOQuIIs U HATPABICHHOCTH JIaJIbHEUIIIET0 00yUYeHUS.

OO1ee 4nciI0 9acoB, OTBEAEHHBIX TSI U3YYCHHS] XUMUHU Ha YPOBHE OCHOBHOTO
oOmiero oOpa3zoBanusi, coctaBisier 136 yacoB: B 8 kiacce — 68 vacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).

COAEPKAHUE OBYUEHUSA

8 KUIIACC

IlepBoHaYa/ibHbIE XUMUYECKHE IOHATHS

[Ipenmer xumun. Posib XUMuUHK B KU3HU YellOBEKA. XMMUS B CUCTEME HAyK. Tena
u BemectBa. dusnueckue CBOKWCTBA BEHIECTB. ATpPEraTHOE COCTOSHUE BEIIECTB.
[Tonsitue o meromax mo3HaHUsS B XuMuH. Yucteie BemecTBa U cMecu. CrocoOsI
pa3aeneHus: CMeCen.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE BIeMEHThl. CHUMBOJBI XUMHUYECKHUX



aneMeHTOB. [IpocThie U ClOXKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas (opmyiia. BameHTHOCT, aTOMOB XMUMHUYECKHX 3JIE€MEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BenlecTB. OTHocuTenbHAass aTomHas Macca. OTHOCHUTENbHas
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl W YHWCIa CTPYKTYpPHBIX €AWHMI] BemlecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

du3nuecKkue U XUMHUYECKHE SBJICHUSA. XUMHUECKas peakius U €€ MPU3HAKU.
3aK0H COXpaHEHHUSI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHus. Kiaccudukamms
XUMUYECKUX PEAKIUH (COSTUHEHUS, PA3I0KEHNUS, 3aMEIIICHUSI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJ0i, MpaBWiaMu pabOThl B Ja0OpaTopuu U
npuémMamMu oOpaleHusi ¢ J1adopaTOpPHBIM 000PY/IOBaHUEM, HU3YyYEHUE U OIKCAHUE
bu3MYeCcKuX CBOMCTB 00pa3iloB HEOPraHMUECKUX BEIIECTB, HAOMI0IeHHE (PU3UUECKHUX
(myaBieHWE BOCKa, TasHHUE JIbJa, pacTUpaHUE caxapa B CTYINKE, KUIICHUE U
KOHJICHCAIIMsl BOJbI) M XHUMHUYECKHX (TOpEHUE CBEYH, MPOKAIMBAHUE MEIHOU
MIPOBOJIOKH, B3aMMOJICUCTBUE MeEJIa C KUCIOTOMN) SIBICHUM, HAOMIOIEHUE U ONKCAHUE
MIPU3HAKOB MPOTEKAHUSI XUMUUYECKUX Peaklnii (pa3ioKeHue caxapa, B3auMOCHCTBIE
CEpHOM KHUCJIOTBI C XJIOpUIOM Oapusi, paszioxkenue ruapokcuaa menu (II) mpu
HarpeBaHWM, B3aUMOJICUCTBUE jkene3a ¢ pactBopoM comm Meau (II), m3ydenwme
CIIOCOOOB pa3/iesieHus CMECE: C MOMOILbI0 MarHuTa, (PUIbTPOBAHUE, BHIMTAPUBAHHE,
TUCTWILISALUS, Xpomarorpadusi, TMPOBEJCHUE OYUCTKH TOBAPEHHOW  COJH,
HAOJIOJICHUE W OMHUCAHUE PE3YJIbTATOB MPOBEICHUS OIbITA, WLIIOCTPUPYIOIIETO
3aKOH COXPAaHEHMS MacChl, CO3JaHIe MOJIETEH MOJIEKYJ (IIaPOCTEPHKHEBBIX).

BaxxHeillne npeacTaBuTe M HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoag — 3JIeMEHT U MpocCTOe
BelecTBo. HaxoxaeHue kucmopoaa B mpupojie, Gu3nueckrue 1 XMMUYECKUE CBOMCTBA
(peakuuu rtopenus). Oxcuapl. I[lpumenenune xuciopoma. CrocoObl TONYYSHUS
KHCIIOPOJia B JIAOOPATOPHUH U MPOMBIIIICHHOCTH. KpyroBopoT KHCIIOpOa B IPUPOJIE.
O30H — amoTponHas Mo (pUKAIUS KHCIOPOa.

TennoBo# 3 (PEeKT XUMUUECKOU PEaKINK, TEPMOXUMHYECCKUE YPABHEHHUS, IK30-
U JSHAOTEPMHYECKHUE pPEakiuu. TOIIMBO: yrojib M METaH. 3arps3HEHUE BO3AyXa,
YCWJICHHE MMapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — sanemeHT U mpocTtoe BemiecTBo. HaxoxkaeHue Bogopoaa B Opupoe,
dbu3nYecKre U XUMUUYECKHUE CBOMCTBA, MPUMEHEHUE, CIOCOObI ToydeHus. KucioTsl
Y COJIH.

Monsipabiii 00bEM razoB. Pacy€Tel M0 XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoMcTBa BOJbL. Bona kak pactBopurens. PactBopsl. HackiiieHubie
U HEHACBHILIECHHBIE PAacTBOpbl. PacTBOpMMOCTH BEHIECTB B BojAe. MaccoBas J10is
BEILECTBA B pacTBOpe. XMMHUYECKUE CBOMCTBA BOAbl. OcHOBaHUs. Poib pacTBOpoB B
NpUpojiec M B KU3HM 4yenoBeka. KpyroBopor Boasl B Mpupoje. 3arps3HEHHE
NpUpPOHBIX BOA. OXpaHa U OUYMCTKA TPUPOIHBIX BOJI.



Knaccudukanus weopranmdeckux coequnenuid. Oxcuawl. Knaccudukarms
OKCUJIOB:  coJieoOpasyromue  (OCHOBHBIE,  KUCJOTHbIE, amM(pOTepHble) U
HecolsieoOpasyromue. Homenknatypa okcuaoB. @u3nyeckre 1 XMMUYECKHE CBOMCTBA
okcu10B. [lomydeHune okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHUN: IIENOYM U HEPACTBOPUMBIC
ocHoBaHuA. Homenknatypa ocHoBaHuil. Du3znueckue MW XUMHUYECKHUE CBOMCTBA
ocHoBaHuy. [lonydyeHre oCHOBaHUM.

Kucnotel. Knaccupukanus kucinor. Homenknarypa kucinor. Oundeckue H
XAMHUYECKHE CBOMCTBAa KHCIOT. Psan aktuBHoctn MetamioB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa cosieil. @U3MYECKME M XUMHYECKHE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPENICIICHUE COJIECPKAHUS KHUCIOPOAAa B BO3JYyXE, IOJYYEHHUE,
coOuMpaHue, pacro3HaBaHME U HU3YyYEHHWE CBOMCTB KHUCIOpOJa, HAOJIIOeHUE
B3aUMOJICHUCTBUS BEILIECTB C KUCIOPOIOM U YCIOBUSI BOSHUKHOBEHHUS U IPEKPALLCHUS
ropenus (mokapa), 03HaKOMJIEHHE C O0pa3laMyd OKCHUJIOB M ONMUCAHUE UX CBOWCTB,
MOJIy4eHHe, COOMpaHue, pacro3HaBaHUE W M3Y4YEHHUE CBOMCTB BOAOpojia (TOpeHHE),
B3auMoJielicTBUe Bojopoja ¢ okcuaoM wmeaud (II) (Bo3MOXHO HCIIOIb30BaHUE
BHUJICOMATEpUAIIOB), HAOMIOJACHUE O0Opa3l0OB BEHIECTB KOJIMYECTBOM 1 MOJb,
UCCIIEIOBAHUE OCOOCHHOCTEN PacTBOPEHHUS BEIIECTB C PA3IMUYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOW MAaCcCOBOM JIOJEH PaCTBOPEHHOTO
BEILIECTBA, B3aMMOJICHCTBUE BOJbI ¢ METaUlaMU (HaTpUEM U KayibI[ueM) (BO3MOXKHO
WCIIOJB30BaHUE BHUACOMATEPHUAIOB), HCCIEAOBaHME OO0pa3lloB HEOPTraHUUYECKUX
BEILIECTB PA3IMYHBIX KJIACCOB, HAOJIOJACHUE W3MEHEHUS OKPAacCKUM WHIMKATOPOB B
pacTBOpax KHUCIOT M Iejoued, u3ydeHwe B3aumojeiictBus okcuma menu (II) c
PAacTBOPOM CEPHOM KHUCJIOTBI, KHCJIOT C METaUIaMH, PEaKIUNd HEeUTpaau3aluu,
MOJIyY€HUE HEPACTBOPHMMBIX OCHOBAHWM, BBITECHEHHWE OJHOIO METallla APYTUM W3
pacTBOpa COJIM, PEIUICHUE SKCIEPUMEHTAIIBHBIX 337a4 N0 TeMe «BakHenue Kiacchbl
HEOPraHUYECKUX COCIUHECHUIN.

Iepuoanueckuii 3akoH u Ilepuoanyeckas cucreMa XUMHYECKHUX 3JIEMEHTOB
. H. Menpgeneena. Crtpoenne aTOMOB. Xumuueckas CBA3b.
OKuCIUTEILHO-BOCCTAHOBUTEIbHbBIE PEaKIIUU

[lepBble TONBITKA KJIAaCCU(UKAUM XUMUUYECKUX dJjieMeHTOB. [loHsTtue o
IpyINax CXOAHBIX OJJEMEHTOB (IEJOYHBIE U IIEJIOYHO3EMEIbHBIE METaJUIbI,
rajJioreHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3ytoT aM(pOTEepHBbIE OKCUIBI U
TUAPOKCHUIBI.

ITepuonnueckunt 3akoH. Ilepuoanueckas cucrema XxumMuyeckux aneMeHToB [l. U.
MenneneeBa. Kopotkomepuoanas u anuHHonepuonHas ¢opmbl [lepuognueckoit
cucteMbl xmMmuueckux dneMeHtoB JI. WM. MenneneeBa. Ilepuoasl W TpymIibl.
PU3NYECKUN CMBICI NOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIbI JIEMEHTA.



Crpoenne atomoB. CocTtaB aroMHbIX sjaep. M3oromel. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX 000JI04E€K aTOMOB MepBbIX 20 XUMUUECKUX 3J1eMeHTOB [lepuoandeckoit
cuctembl J[. M. MeHneneeBa. XapakTEepUCTUKAa XUMHUYECKOTO BJIEMEHTa IO €ro
noJiokeHuto B Ilepunonnueckon cucreme /1. 1. Menaeneena.

3aKOHOMEpPHOCTM H3MEHEHHMSl paguyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIaM U Nepruoaam.

3nauenue llepuonnueckoro 3akoHa u IleproanyecKkoil CUCTEMBI XHUMHUYECKHX
DJIEMEHTOB Ul pa3BUTHS Hayku W npaktuku. J[. M. MennpeneeB — yd€HBIM U
rpak1aHUH.

Xumuueckass cBsa3b. KoBaneHTHas (MOJsipHass M HENOJSpHAas)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. MIOHHAs CBA3b.

Crenenb okuciieHusi. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakiuu. [Iponeccsl
OKHCJICHHSI U BOCCTAaHOBJIEHUsI. OKHUCIIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METaUIOB U HEMETAJUIOB, B3aMMOJCHCTBHE
TUAPOKCHAA IMHKA C pPAacTBOPaMM KHUCJIOT M LIEJIOYEH, IIPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIEHO-BOCCTAHOBUTENIBHBIX peakIuil (TopeHue,
peaKkLuu pa3yioKeHUs, COSTUHEHMS).

Mesrcnpeomemnbnie ceasu

Peanu3zanuss MEXNpPEIMETHBIX CBS3€H MpPHU MU3YYEHUH XUMUHA B & Kjacce
OCYUIECTBIISIETCSl Yepe3 MCIOJIb30BaHUE KaK OOUIMX €CTECTBEHHO-HAYYHbBIX MOHSTHI,
TaK W TOHSTUW, SBJISAIOUIMXCS CUCTEMHBIMH IS  OTHEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAy4YHbIE€ MOHSATHS: HAay4yHBIM (akT, rumoresa, Teopus,
3aKOH, aHajiu3, CHUHTEe3, Kilaccuukanus, NEePUOJUYHOCTb, HAOIIOACHHE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

dusuka: mMaTepusi, aTOM, JJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOIIbIL,
paZoaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsij, BELIECTBO, TeN0, OOBEM,
arperaTHOE COCTOSIHUE BEIIECTBA, ra3, GU3NUEeCKUE BEIIMYUHBI, SIUHUIIBI U3MEPCHUS,
KOCMOC, IJIaHETHI, 3B&3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbI, TOPHBIE MOPOJIBI, TOJE3HBIE
MCKONAeMbIE, TOILUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYeCKasi peaKIus

ITepuonnueckunt 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX daeMeHToB J1. 1.
MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUHU CBOWCTB
XUMUYECKUX JJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KaIusl, KalblUsi U UX COCTMHEHUN B
COOTBETCTBHM C IOJOKEHUEM 3JIEMEHTOB B l[leprogmyeckord cucteMe U CTPOCHHEM
UX aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XUMHUYECKOM CBSA3U. THIIBI KPUCTAILUTMYECKUX
pPEmETOK, 3aBUCMMOCTh CBOWCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIETKH M



BHJIa XUMHUYECKOU CBS3H.

Knaccudukanys u HOMEHKIATypa HEOPraHMYECKHWX BEIIECTB. XUMHUUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PpAa3JMYHBIM KJaccaM HEOPraHWYeCKUX
COCMHECHUI, TEHETUYECKAas CBSI3b HEOPraHMYECKUX BEIECTB.

Knaccudukanys XuMHUYECKUX PEAKIIUHA M0 pa3IudHbIM MpU3HaKaM (M0 YUCTy U
COCTaBY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D (PEKTY, M0 U3MEHEHHUIO
CTEIICHEH OKMCIICHUS XHUMHYECKHX DJJIEMEHTOB, IO OOpPaTUMOCTH, IO YYacCTHIO
KaTanu3aropa). JK30- U SHJI0TEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE YPAaBHCHUSI.

[TonsiTue o ckopoct xumudeckord peakiuu. I[loHsiTue 006 OOpaTUMBIX U
HEOOpAaTUMBIX XMMHYECKUX peaknusx. [[oHATHE O TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. [lonstue o karanm3ze. [loHsTHE O XMMUYECKOM paBHOBecHH. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pEaKIUMU H TOJIOKEHUE XHUMHUYECKOTO

paBHOBECHSI.
OKUCIUTENBHO-BOCCTAHOBUTEIIHHBIC peakuuu, AIEKTPOHHBIN Oaytanc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peaKkuuu. CocraBienue YpaBHEHHUI

OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKUMA €  HCIOJB30BAHUEM  METOAA
3JIEKTPOHHOTO OaaHca.

Teopus 3IEKTPOIUTHUECKON THUCCONUALMU. IDIEKTPOJIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, anvoHbl. MexXaHHW3M JUCCOLMALMM BELIECTB C PA3JIUYHBIMU BHJIAMHU
xuMHuueckoi cBsizu. Crenenp auccoranuy. CUIbHBIE U ClIa0ble AJIEKTPOJIUTHIL.

Peakuun moHHOrOo OOMEHa. YCIOBUS MPOTEKAHMS pPEaKIuii MOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHBIE MOHHBIC YpaBHEHUS peakinii. CBOMCTBA KUCIOT, OCHOBAHUH
M CcoJled B CBETe MPEACTABICHUA 00 AIEKTPOJUTHUYECKON AMCCOLMALIMU.
KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THIpONIH3E CoNEl.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISAMHM KPHUCTAJUINYECKUX PEIIETOK HEOPTaHUYECKHUX
BCIIECTB — METAJIOB M HEMETAUIOB (rpadura W aiMasa), CJIOXKHBIX BEIIECTB
(x7opuaa HaTpusl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakIuu OT
BO3/ICHCTBUS pa3UYHbIX (PAKTOPOB, UCCIIETOBAHUE JIEKTPOIPOBOAHOCTH PACTBOPOB
BEILECTB, MpOLECCa JUCCOUMALUMU KHUCJIOT, IIeJo4ed M cosed  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEO MATEpPUAJIOB), IPOBEACHHE ONBITOB, WJUIFOCTPUPYIOLIUX
NpU3HAKU TPOTEKaHUsl peakiuil HOHHOro oomMeHa (oOpa3oBaHHE OCa/Ka, BBIICICHUE
rasa, oOpa3oBaHUe BOJbI), OTIBITOB, WJUTFOCTPUPYIOLINX IIPUMEPBI
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX peakuuid (TOpeHue, peakuuu pa3ioKeHUs,
COEJIMHEHHUS ), Paclo3HaBaHWE HEOPTaHWYECKUX BELIECTB C MOMOIIBIO KAYECTBEHHBIX
peaKuuii Ha HOHBI, PELIEHUE IKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTaJuibl 1 X cOeIMHEHUS

OO6mast  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTM CTPOCHHSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (U3MYECKUE CBOMCTBAa MPOCTHIX
BEILIECTB — raJJOr€HOB. XMMHUUYECKUE CBOICTBA Ha MpUMeEpe XJiopa (B3auMOJEHCTBUE C
METaJUlaMM, HEMeTaJlaMu, Ieioyamu). XjopoBoaopold. ComsiHag KHCIOTA,
XAMHUYECKUE CBOMCTBA, MOJIyYEHHE, IPUMEHEHHE. [[eiCTBHE XJI0pa U XJIOPOBOAOPOIA



Ha OpraHu3M YesoBeka. BakHelmme Xaopuapl U UX HaX0XKACHUE B IPUPOJIE.

OOmas xapakrepuctuka 3jeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHblE CTENeHW OKHucieHus. CTpoeHHe H (U3NYECKUE CBOMCTBA
IPOCTBIX BEIIECTB — KUCJIOPOAA U Cepbl. AJUIOTPOIIHBIE MOAU(PUKAIIMN KUCIOPOAa U
ceppl. XuMHYeckue cBoicTBa cepbl. CepoBOIOpPOA, CTpOCHHUE, (U3MUECKHE U
XUMHUYECKHUe cBoMcTBAa. OKCUABI Cepbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnast kuciora, GU3NYECKUE U XMMHUYECKHE CBOMCTBA (OOIIME KakK MpEeACTaBUTENS
KJlacca KHUCJIOT U cCHeluduueckne). XUMUYECKHE PpEeaklUd, JIeKallhue B OCHOBE
INPOMBIIUIEHHOTO CcHoco0a TOJMy4YeHHs] CEepHOM KHUCIOThl. IlpuMeHeHue cepHoi
kucnoTbl. COJM  CEepHOM KHCIOTHI, KAauyeCTBEHHAsh peakius Ha Ccyab(ar-noH.
Haxoxnenue ceppl M €€ COCIMHEHUM B IIpupoae. XHUMHUYECKOE 3arps3HCHHE
OKpYXaIoILEel cpeibl COEUHEHUSIMU CEepbI (KUCIOTHBIE O/, 3arPsI3HEHHE BO3AyXa
1 BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHUS.

OOmast xapakTepucTuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTEPHBIE CTEIEHU OKHUCIEHUA. A30T, paclpoCTpaHEHUE B NPUPOJE,
¢uznyeckue U XuMudeckue cBoictBa. Kpyrosopor azora B mnpupoae. AMMHAK, €ro
¢uznyecKkue U XUMUYECKUE CBOMCTBA, MOJydeHue U mpuMeHenne. Conu aMMOHMS, UX
¢uznyeckue U XMMHYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiusi Ha HOHbI
aMMOHHUA. A30THas KUCJOTa, €€ ModydeHHe, (pU3nueckue U XUMHUYECKHE CBOMCTBA
(oOmme kak TpeacTaBUTENs Kiacca KUCIOT u crenuduueckue). Mcmonbp3zoBanue
HUTPATOB U COJIEM aMMOHHUS B KAaueCTBE MHMHEPAJbHBIX yI0OpeHHi. XHMHUYECKOe
3arps3HEHUE OKPYXKAIOIIeH Ccpellbl COCAMHEHUSMH a30Ta (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/AyXa, MOYBbI U BOJNOEMOB). Docdop, amioTponHble MOAUPUKALANA
docdopa, pusnyeckue n xumudeckue cporctra. Okeup docdopa (V) u pochopHas
KHCIIOTa, (PU3NYECKHUEe W XUMHUYECKHME CBOMCTBa, mojiydeHue. Mcmnonab3oBaHue
¢dbocdaToB B KauecTBe MUHEPAJILHBIX yIOOPEHHUIA.

O6mast xapaktepuctuka sieMeHTOB I[VA-rpynmel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€pHbIE CTEIIEHU OKUCICHUS. YTJIEpOA, aJZIOTPOINHbIE MOAU(DUKAIIH,
pacrnpocTpaHeHHe B MpHUpojae, PU3NYECKUE M XUMHUYECKHE CBOMCTBA. AICOpOLMS.
KpyroBopot yrinepoaa B npupoae. OKCHibI yIiiepoia, uX PU3NYeCKue U XUMUYECKUE
CBOMCTBA, [JEHCTBHE HA JKUBBIE OPraHU3Mbl, IIOJyYEHHE W IPUMEHEHHE.
DKkoJjoruyeckre MpoOseMbl, CBs3aHHble ¢ okcumom yraepoga (IV), rumotesa
rJI00JIBHOTO TIOTETUICHUS KJIMMaTa, MapHUKOBBIN 3 (deKT. YTroabHas KUCIOTa U €€
COJIM, UX (U3NYECKHEe M XHUMHUYECKHE CBOWMCTBA, MOJYyYEHHE U MPUMEHEHUE.
KauectBenHnas peakiusi Ha kapOoHaT-uoHbl. Mcmosib3oBaHue kapOOHATOB B OBITY,
MEUIMHE, TPOMBIIIJIEHHOCTH U CETbCKOM XO0351CTBE.

[lepBoHavasbHbIE TOHATUS 00 OPraHMYECKUX BEUIECTBAX KAK O COEIMHEHMSIX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, allETWJIEH, 3TaHOJ, IVIMLEPHUH, YKCYCHasl KUCJIOTA).
[TpupoiHbIE HCTOYHUKH YIIEBOJIOPOAOB (Yrojb, MIPUPOAHBIN Ta3, HE(PTh), MPOAYKTHI
ux mnepepaboTku (OeH3MH), MX pOJab B OBITY M mpombiluieHHOCTH. [loHsATHE O
OMOJIOTMYECKH Ba)KHBIX BEILIECTBAX: JKHUpax, OesKax, yrieBoJax — U UX POJH B KU3HU
yesnoBeka. MaTepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COEAMHEHUM.



Kpemuuii, ero ¢pusnueckne u XuMHUYECKUE CBOICTBA, MOJIyY€HHUE U IPUMEHEHHE.
Coeaunenust kpeMHus B npupoje. O6mue npeacrapiaeHust 006 okcunae kpemuus (1V) u
KpeMHUEeBOU KucioTe. CUIMKAThI, X UCIOJIb30BAHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxxneiiline CcTpoWTeNbHbBIE MaTepualbl: KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [Ipobaembl 6€30MacHOr0 UCTIOIB30BAHUS CTPOUTENBHBIX MATEPUAJIOB B
MTOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

M3y4eHHE O0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
pOBEJICHIE KAaUeCTBEHHBIX PEaKIMii Ha XJOPUA-UOHBI U HAOIOICeHNE MPU3HAKOB UX
IPOTEKaHMs, OIBIThI, OTpaXkarolue (PU3NIECKUEe U XUMHUYECKUE CBOMCTBA TAJIOT€HOB
U UX COEIMHEHUU (BO3MOXXHO MCIOJIb30BAaHUE BHUIEOMATEPUAIOB), O3HAKOMJIEHHUE C
oOpa3iaMu XJOpUJ0B (TaJOT€HUIOB), O3HAKOMJIEHHE C oOOpa3llamMu cephl U ¢
COCIMHEHUSAMHM  (BO3MOXKHO HCIOJB30BAHME BHUJIEOMATEPUAJTIOB), HAONIOACHHE
npouecca OOYIJIMBaHUS caxapa MOJ JCHCTBHEM KOHLEHTPUPOBAHHON CEpHOM
KHUCJIOTBI, H3YYEHHE XUMHUYECKHX CBOICTB pa30aBIC€HHONW CEpPHOM KHUCIOTHI,
IPOBEJICHUE KAUECTBEHHON peakuMM Ha cylb(ar-uoH M HaOJIIOACHHE NpU3HAKa €€
NPOTEKaHUs, O3HAKOMJIEHHE ¢ (U3UYECKUMHU CBOWCTBaMM a3oTa, ¢ochopa U uX
COEMHEHHUH (BO3MOXHO MCIIOJIb30BaHHE BUAEOMATEpUaIoB), 0Opa3liaMu a30THBIX U
docopHbIX yAOOpeHUH, NOJdy4yeHHe, coOuMpaHHe, pacllO3HaBaHME W U3yYEHUE
CBOMCTB aMMHaKa, IPOBEJACHUE KAaYECTBEHHBIX pEaKIMi HAa HOH aMMOHHUS U
dochaT-MOH W  U3y4YEHHE TPU3HAKOB MX MPOTEKaHUs, B3aUMOJECHCTBUE
KOHLEHTPUPOBAHHOM a30THOM KHCIOTBI C MeIbI0 (BO3MOYKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), U3yUYEHHUE MOJENIEH KPUCTAIIMYECKUX PEIIETOK anmasa, rpadura,
dymiepeHa, O3HAKOMJICHHE C TMIPOIIECCOM aJICOPOIMU PACTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOrasa, MOJy4eHHE, COOUpaHHUe,
pPacIliO3HABaHWE W U3YYECHHUE CBOWMCTB YIVIEKHCIIOTO Ia3a, MPOBEICHHUE KAYECTBEHHBIX
peakiuii Ha KapOOHAT W CHJIMKAT-UOHBl U W3Y4YEHHME IMPU3HAKOB UX MPOTEKaHMUS,
O3HAKOMJIEHME €  MPOAYKIMEM  CWIMKATHOM  IPOMBIIUIEHHOCTH, PELICHHE
HKCIIEPUMEHTAJIBHBIX 33J1a4 10 TeMe «BaykHelIe HeMeTaubl U X COETMHEHMS.

MeTtasibl U MX COCAUHEHUSA

OO1ast XxapakTepuCTUKAa XUMUYECKUX AJIEMEHTOB — METAJNIOB Ha OCHOBaHUH UX
noJioxkeHus B [lepuonnueckon cucreme xuMuieckux 3yiemMeHToB /1. 1. Menaeneesa u
cTpoeHuss aroMoB. CTpoeHHE MeTaIOB. MeTalimyeckass CBsI3b M METaJUIMYecKas
KpUCTAJUINYECKAsE PEIIETKA. OJIEKTPOXUMUYECKUN psAN  HAPSHKEHUM METAJUIOB.
duznyeckue U XUMUYECKHE CBOWCTBA MeTauioB. OOuMe crnocoObl MOTy4YEHUs
MeTauioB. [loHsATHE O KOppPO3UMU METAJIOB, OCHOBHBIE CIOCOOBI 3alIMThl MX OT
Koppo3uu. CruiaBsl (CTalb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY
Y IIPOMBIIIEHHOCTH.

[[lenounple MeTamibl: MmoJiokeHUWe B llepuonnueckoil cucreMe XHUMHYECKHX
sanemeHToB [[. U. MeHnneneeBa, CTpoeHME KX aTOMOB, HAaXOXJICHHE B TMPUPOJE.
du3nyeckne U XMMHYECKHE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKcHIbpl U
TUAPOKCH]IBI HATpUA U Kaiud. [I[puMeHeHre nenoYyHbIX METaNIOB U UX COEUHEHUM.



[[lemoyHO3eMENBHBIE  METAJUIBI MAarHMd W KalbIMi: TMOJIOKEHHUE B
[Tepuomuueckont cucreme xuMudeckux 3neMeHToB J{. 1. MennaeneeBa, ctpoeHUe UX
aTOMOB, HaxoXAeHUe B npupojie. Pu3nyeckue U XMMUUYECKUE CBOMCTBA MarHus U
Kayblus. BaxkHelue coequHeHus KaJlblus (OKCHA, THAPOKCHA, coyH). XKECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEeHUS.

AJtoMUHUN: TTo10keHre B [leproandeckoid cucteMe XuMHUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa, CTpOCHHUE aTOMa, HAaxXOXJE€HUE B Impupoje. Pusnyeckue u
XUMUYECKAE CBOWCTBA altOMUHUS. AMQOTEpPHBIE CBOWCTBA OKCHJIA W THIPOKCHUAA
ATIOMUHHSL.

Kenezo: nonoxenue B [leppoanyeckoit cucreMe XuMu4YecKkux snemeHtos [, U.
MenaeneeBa, CTpOEHUE aToMa, HaX0XAEHUE B npupoae. Ouzndeckne 1 XuMAYECKUE
cBoMcTBa skene3a. Oxcuapl, ruapokcuasl U conu xeneza (II) m xeneza (III), ux
COCTaB, CBOKCTBA U ITOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpa3llaMd METAJIOB U CIUIABOB, HUX (DU3WYSCKUMU
CBOMCTBaMHU, U3yUEHUE PE3YJIHTATOB KOPPO3UH METAUIOB (BO3MOKHO HUCIIOIh30BaHUE
BHJICOMATEPHUAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJA KaJbllUs W HATPUS C
BOZIOM (BO3MOXXHO HCIIOJIb30BaHUE BHJIEOMATEPUAIOB), HCCIEIOBAaHUE CBOWCTB
HKECTKON BOJIBI, IIpOIIecCca TOPEHUS KeJie3a B KUCIOpOoie (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEpUAJIOB), TMPU3HAKOB MPOTEKAHUS KA4ECTBEHHBIX pEaKIUi Ha HWOHBI:
MarHusi, Kajbllus, altiOMUHMs, [uHKa, >kene3a (II) m xenmeza (III), megm (ID),
HaOJII0/ICHUE W OMKMCAHKEe MPOILIECCOB OKPAIIMBAHUS TJIAMEHU MOHAMM HATPUSI, KaJIUs
U Kaibllus (BO3MOXHO HCIOJB30BAaHUE BHUIACOMATEPUATIOB), HCCIECIOBaHUE
aM(OTEepHBIX CBOMCTB THUJPOKCHUJA ATIOMUHHUS M THAPOKCHAA I[MHKA, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33J1a4 10 TeMe «BaKHEHIIe METAIIBI U UX COCTUHEHUS.

XHMHUS M OKpPY:KaoUias cpeaa

Bemectsa w Marepuanbl B TOBCEIHEBHOM JKM3HM 4YellioBeKa. beszomacHoe
HCIIOJIBb30BaHUE BEIICCTB M XMMHUYECKHX peakiui B ObITy. IlepBas momoimp mpu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arpsA3HEHHUE OKpYyKarollew cpeapl (mpeaenpHas JomycTUMas
KOHIIeHTpaiusi BemiecT, nainee — I[1/IK). Ponb xumMuu B pelmieHHH >KOJIOTHUYECKUX
po0aem.

Xumuyeckuii IKCnepumenm:

H3yueHHe OoOpa3loB MaTepHaIoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJUMEpPHBIC
MaTepHabl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpPEeIMETHBIX CBS3€H MpU HU3YYEHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHHE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHSTHH,
TaK W TOHSATUN, SBJSIONIMXCS CUCTEMHBIMH IS  OTHEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAay4YHble MOHATHS: HAy4dHbIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHajdu3, CHUHTE3, KiacCUpUKANMs, MEePUOJAUYHOCTh, HAOIIOJCHUE,



HKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHUE, MOJIENb, SIBJICHHE, TAPHUKOBBIN 3 (deKT,
TEXHOJIOTHsI, MaTEPHAJIBI.

dwusuka: MaTepus, aToM, IEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUI, U30TOIIBI,
PaIMOaKTUBHOCTH, MOJICKYJIa, SJICKTPUUECKUN 3apsijl, MPOBOJHHUKH, TIOTYITPOBOIHHUKH,
TUDIIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBa, Ta3, PAacTBOP, PaCTBOPUMOCTH, KPUCTAUIMYECKAs PEMIETKA, CILIaBBI,
duznyecKkue BENWYWHBI, CIUHUIBI HW3MEpPEHUs, KOCMHYECKOE IPOCTPAHCTBO,
IJIaHeTHl, 3BE31b1, CoHIIC.

buonorust: ¢dorocunTes, abixanue, Ouocdepa, HIKOCHUCTEMA, MHUHEPAIbHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MUHEPaNbl, TOPHBIE MOPOJbI, MOJE3HBIC
UCKOTIaeMbl€, TOIUIMBO, BOJTHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yNbTaThl OCBOEHHSA MPOTPpaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHUs JIOCTUTAIOTCS B XOjA€ OOydYeHUS XUMHHM B €IAUHCTBE Yy4eOHOU U
BOCIUTATEIILHON JEATEIBHOCTH B COOTBETCTBUM C TPAAULUHMOHHBIMU POCCHUUCKUMU
COI[MOKYJIbTYPHBIMH U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHATHIMH B
oOIIeCTBE TMpaBUJIaMH W HOPMaMHU TIOBEJCHUS W CIOCOOCTBYIOT MpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATTM3AIIMN 00YUYaIOIINXCSI.

JInuHOCTHBIE pe3ybTaThl OTpaXkaroT TOTOBHOCTh 00yYaroIIMXCs
PYKOBOJICTBOBAThCSI CHCTEMOW MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMK U PACIIUPECHUE
OTBITA AEATEIBLHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCIIMTAHUS:

[IEHHOCTHOT'O OTHOIIEHHSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAYyYHOMY HAacJ€IWI0, TOHMMAaHMUSl 3HAYCHUSI XHUMHUYECKOM HAyKM B IKHU3HHU
COBPEMEHHOT0 00IIecTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEpHOW uWHMOpMaIein o
MEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaKAaHCKOr0 BOCITUTAHMS:

NPEACTABICHUSI O COLMAJIbHBIX HOPMax M MPaBHIAX MEXKIUYHOCTHBIX
OTHOIIECHUI B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM, YU4eOHOUCCIE0BATEILCKOM, TBOPUECKON U IPYTUX BUJIAX JESITEIBHOCTH,
TOTOBHOCTM K Pa3HOOOpa3HOM COBMECTHOW JESATEILHOCTH TIPU  BBIMOJHEHUH
y4eOHbIX, TO3HABATENbHBIX 3a/lay, BBINOJIHEHUU XHUMHUYECKHX HKCIIEPUMEHTOB,
CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJICHHS K B3aUMONIOHMMAHHUIO U B3aMMOTIOMOIIH B
npoliecce 3TOM y4eOHOU JesTeIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEJCHHUE U
MOCTYIKH CBOMX TOBAPUILEH C MO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM



OCO3HAHHUs MOCIEACTBUM NIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKUE TPEACTABICHUS O BEHIECTBE M XHUMHUYECKOW peakinu,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO pa3BUTUSI HAYyKH M COCTaBISIOININE
OCHOBY ISl TIOHMMAaHHUS CYIIHOCTH HAyYHOM KapTUHBI MUpa, MPEACTaBIICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSL MPHUPOJbI, B3aUMOCBS3AX YEJIOBEKa C
MPUPOIHON CPEOid, O POJIM XUMHUU B TTO3HAHUU STUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HAlpaBJICHHbIE HA MOJYYEHHE HOBBIX 3HAHUM I10
XUMHH, HEOOXOAuMbIe AJii OOBSCHEHHUS HAOIIOAAEMBIX IMPOLECCOB M SIBJICHUH,
MO3HABATEIbHON, WH()OPMAIMOHHOW W YHTATEIbCKOW KYyJIBTYPhl, B TOM YHCIIC
HAaBBIKOB  CaMOCTOSITEIbBHOW pabOThl € y4eOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPATypOd, JOCTYNHBIMHU  TEXHUYECKHUMHU  CpeACTBaMH  HH(OPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOY4YeHMI0O M MO3HAHWIO, JO0O3HATEIbHOCTh, TOTOBHOCTH M
CHOCOOHOCTh K CaMOOOPa30BaHUIO, IPOEKTHOM M MCCIIEI0BATENbCKON AESITEIbHOCTH,
K OCO3HAaHHOMY BBHIOOpPY HAMPABJICHHOCTH U YPOBHS 00y4YEeHUS B JaJIbHEHUIIIEM;

4) hopMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHME LIEHHOCTH XWU3HHU, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY 3/10POBBIO,
YCTaHOBKM Ha 3J0pOBBIA 00pa3 >KU3HH, OCO3HAHUE MOCIEACTBUM M HENpUATHE
BpEIHBIX  MpuBbIYEK  (YMOTpeOJieHWsT  aJKOTOJisl, HAPKOTHUKOB,  KYpEHHS),
HEOOXOJMMOCTH  COOJIOJICHUST TpaBWJ  0€30MacHOCTHM TpU  OOpallleHHH C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpPEC K MPAKTUYECKOMY HM3y4eHHUIO mpodeccuili U TpyJa pa3iudyHOro poja,
YBaXXEHUE K TPYAY U PE3yJbTaTaM TPYIOBOM AESITEIBHOCTH, B TOM YUCJIE Ha OCHOBE
MPUMEHEHUS TTPEAMETHBIX 3HAHUI MO0 XUMHH, OCO3HAHHBINA BBHIOOP WHIUBUIYATHHOU
TPACKTOPUH TIPOJIOJDKEHUSI 00pa3oBaHUsl € Yy4E€TOM JIMYHOCTHBIX MHTEPECOB H
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX WHTEPECOB M TMOTPEOHOCTEH, YCHEIIHON
poecCHOHANEHON MESITEIIBHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTh
alarTUPOBaThCS B MPO(HECCHOHATILHOM Cpelie;

6) IK0JIOrHYeCKOr0 BOCTIMTAHUS:

HKOJIOTUYECKHU 11€JIeCO00pa3HOe OTHOIICHHE K MPHUPOJE KaK MCTOYHHKY JKU3HU
Ha 3emJle, OCHOBE €€ CYIIECTBOBAHMS, ITOHUMAHUE LEHHOCTH 3J0pPOBOTO H
O0e3zomacHoro oOpa3a JKWU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MUecKOMY UM TCHUXUYECKOMY 3J0pPOBBIO, OCO3HAaHUE LIEHHOCTH COOJIIOICHUS
npaBui 0€30MacHOr0 MOBEACHUS MpHU paboTe ¢ BElleCTBaMH, a TAKXKe B CUTYaIMsX,
YTPOXKAIOIIUX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJydyaeMble NpPH HU3YYEHUU XUMHH, IS
pelieHus 3a/1ay, CBS3aHHBIX C OKpY)Karolled MPUPOAHOW CpeoM, NSl MOBBIIICHUS
YPOBHSL ~ SKOJOTMYECKOM  KyJNbTYypbl, OCO3HaHUS  IJIOOATBHOTO  XapakTepa
HKOJIOTUYECKUX TPOOJIeM U TyTed HX pEelIeHUs MOCPEACTBOM METOJIOB XHMHH,
HKOJIOTMYECKOTO MBIIUICHUS,, YMEHHSI PYKOBOJICTBOBAaTbCSI MM B ITO3HABATEIbHOM,



KOMMYHUKATUBHOM Y COLMAJIbHOM IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTampeIMETHBIX pE3yJbTaTOB BBIACIAIOT 3HAYUMBIEC IS
dbopMHpOBaHUS MHPOBO33PEHUS OOIICHAYYHBIE MOHATUS (3aKOH, TEOPHSs, MPUHIIUII,
runore3a, (axkt, cucTeMa, TMPOIECC, OKCHEPUMEHT U JpYyroe.), KOTOpHIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YYEOHBIX TNpeIMeTax M TMO3BOJISIIOT Ha
OCHOBE 3HAHMM W3 ATUX MPEeAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHON
HAay4YHOM KapTHUHE MHpaA, U YHUBEpCAIbHbIE y4eOHbIE NEHCTBUA (TIO3HABATEIbHBIE,
KOMMYHHUKAaTHBHbIC, PpETYJSATHBHBIE), KOTOpble obOecrneyuBaioT (HOpMUPOBAHHE
TOTOBHOCTM K CaMOCTOSTEIIbBHOMY IUIAHUPOBAHHUIO M OCYIIECTBIICHHUIO Y4e€OHOM
NEATEIIBHOCTH.

ITo3naBaTe/ibHbIEC YHUBEPCAJIbHbIC YUeOHbIE /1eiiCTBUS

Bba3oBble jioruvyeckue JeiicTBus:

YMEHHUS UCIOJI30BATh IPUEMBI JIOTUYECKOTO MBIILICHUS IPH OCBOCHUY 3HAHUM:
PacCKphIBaTh CMBIC XUMHUYECKUX TMOHSATHH (BBIACIATh UX XapaKTEpHBIE NMPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JIPYTUMU TOHSTHSIMH), UCIOJIB30BATh TMOHATUS IS
OOBSICHEHUS OTNIEIbHBIX (PAKTOB WM SIBIICHUM, BHIOMPATh OCHOBAHUS W KPUTEPUU TS
KJaccu(UKalMM XMMHUYECKHX BEHIECTB U XMMHUYECKUX PEaKIUi, yCTaHABIUBATH
MPUYUHHO-CJICICTBEHHBIE CBA3U MEXIYy OOBEKTaMU M3YyUCHHUS, CTPOUTH JIOTHUECKHE
paccyxJeHus (MHIYKTUBHbBIC, NEIYKTUBHBIC, 1O AaHAJIOTHH), JeNaTh BBIBOJBI H
3aKJIIOYECHHUS;

YyMEHHUE TMPUMEHSATh B TpoOIecce TO3HAHMUS TMOHATUS (MpPEAMETHBIE U
MeETaIpeIMETHbIE), CUMBOJMYECKHUE (3HAKOBBIE) MOJEIH, UCIOJIb3yeMble B XHMHH,
npeoOpa3oBbIBaTh IMIMPOKO MPUMEHSIEMbIE B XMMHUHU MOJIETbHBIE TNPEIACTABICHUS —
XUMHUYECKUW 3HaK (CHMMBOJ DJIEMEHTa), Xumudeckas ¢Gopmysia U YypaBHEHUE
XUMHUYECKON peaklUy — MpPU PEIIeHHH y4yeOHO-MO3HABaTEIbHBIX 3a7ad, ¢ YYETOM
ATUX MOJIECJbHBIX TMPEICTABICHUN BBIABISITh M XapaKTEPU30BaTh CYIECTBEHHBIE
MPU3HAKN U3YYaeMBIX OOBEKTOB — XMMHUYECKUX BEIECTB M XUMHUYECKHX PEaKIIHi,
BBISIBIIATH OOIIHE 3aKOHOMEPHOCTH, TPUIHMHHO-CIICACTBEHHBIE CBS3H M IPOTUBOPECUHS
B U3y4YaEeMbIX MPOIECCAX U SIBIICHUSIX.

ba3oBble uccienoBareJbcKue 1eHCTBUA:

YMEHHE HCMOJIb30BaTh ITOCTABJICHHBIE BOIPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHUSA, a TAK)KE B KaUeCTBE OCHOBBI I (POPMHUPOBAHUS TUIIOTE3bI TIO MPOBEPKE
MPAaBUWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHH;

npuoOpeTeHNe OmbITa MO IJAHUPOBAHUIO, OpraHU3allUd W MPOBEACHUIO
YUYEHMUYECKUX OKCIIEpUMEHTOB, YyMEHHE HaOMoJaTh 3a XOJIOM Ipolecca,
CaMOCTOATENILHO TMPOTHO3UPOBATH €0 pe3yjbTaT, (popMyiIupoBaTh 00O0OIIEHUS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOTO OMNBITA, UCCIEAOBAHUSA, COCTABIATh OTYET O
npoJieiaHHoi padore.

Pabora ¢ undopmanmeii:

yMEHHE BBIOMpATh, aHAJIM3UPOBATh U HHTEPHPETUPOBATH HH(POPMALIHIO
pa3sITUYHBIX BUAOB U (OPM MPEACTABICHUS, MOTYyYaEMyH0 M3 Pa3HbIX HMCTOYHUKOB



(Hay4HO-TIOMYJIIpHAs TUTepaTypa XUMUYECKOTO COAEP KaHUS, CIIPABOYHbIE TOCOOUS,
pecypebl MIHTepHETa), KPpUTHYECKU OLIEHUBATh MPOTUBOPEUUBYIO U HEAOCTOBEPHYIO
nHpopMaIuio;

yMEHUE MPUMEHSTh pa3IU4HbIe METOJIbI M 3allpochl MPU TMOUCKE U OTOOpE
uHOpMAIUU M COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIAUMBIX JJIs BBINOJHEHUS
y4eOHBIX M TMO3HABATENbHBIX 33Ja4 ONPEACIEHHOr0 THUIA, TPUOOPETEHHE OIbITa B
0o0JaCTH  HKCIOJIb30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH AKTUBHOI'O HCIIOJIb30BAaHUS PA3IUYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOSITENIFHO BBIOMpATh ONTUMAIbHYIO (OpMY MpeAcTaBICHUS HHPOpMAMH U
WUIIOCTPUPOBATh  pElIaEMble 3a/layd  HECIOXXKHBIMA CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpauKi 1 KX KOMOMHAIUSAMY;

YMEHUE UCIOJIb30BaTh MW  aHAIM3UpOBaTh B Mpolecce ydyeOHOM H
UCCJIEIOBATENBCKONW JICSITENBHOCTH HHPOPMALMIO O BIUSHUM TMPOMBIIIJIEHHOCTH,
CEJIBCKOTO XO351CTBA ¥ TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH IPUPOJHON CPEBI.

KoMMyHHKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHHMsI 33/1aBaTh BOIIPOCHI (B XOJI€ AMaora u (WiM) JUCKYCCUM) IO CYILECTBY
oOcykgaeMol  TeMbl, (OPMYyIUPOBATH CBOU  MPEMJIOKEHUS  OTHOCHUTEIBHO
BBIIIOJIHEHHUS NIPEJIOKEHHON 3a/1a4K;

YMEHUS MPEACTABIATH OJYYCHHBIEC PE3YNIbTATHI I03HABATEILHON JEATEIbHOCTH
B YCTHBIX M NHCBMEHHBIX TEKCTaX; JENaTh MPE3CHTALMIO PE3YJIbTATOB BBIIIOJIHEHHUS
XUMHUUYECKOTO JKCIepuMeHTa (J1abopaTOpHOTO ONbITa, J1abOpaTOpHOM pabOTHI MO
MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOCKTA);

YMEHUSI Y4eOHOro COTPYJIHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
ITO3HABATEJILHOM M MCCIIEN0BATEIbCKON NEATEIIBHOCTH MPU PEIIEHUH BO3HUKAKOLINX
npoOjieM Ha OCHOBe Yyuéra oOOIIMUX HHTEPECOB U COIJIACOBAHUS TMO3UIIMI
(oOcyxaeHns, OOMEH MHEHUSIMU, «MO3TOBBIE IITYPMbD», KOOPAUHAIIUS COBMECTHBIX
JIEUCTBUMN, OMpEIeSIeHne KPUTEPUEB MO OIIEHKE KaueCTBa BBIMOJHEHHOW PaOOThI H
JpyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSATEIbHO ONPENENsATh UENH JEATEIbHOCTH, IIJIaHUPOBATH,
OCYILIECTBIISAITh, KOHTPOJUPOBATH M MPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOKO
NeSTeTLHOCTh, BHIOUpATh Hanbosiee d(PPEKTUBHBIC CIMOCOOBI PEIICHUS YYEOHBIX H
NO3HABATEJIbHBIX  3a/1a4, CAaMOCTOSTEIbHO COCTAaBJIATh WJIH KOPPEKTUPOBATH
IIPEJI0KEHHBIN alITOPUTM JEUCTBUN IIPU BBINOJHEHUHN 3aJaHUIN C YYETOM IOJTYyYECHUS
HOBBIX 3HAHMN 00 Hu3y4yaemblX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OLIEHUBATDH
COOTBETCTBHE IMOJYYEHHOIO PE3ysbTaTa 3asBJICHHOM LIENW, YMEHHUE HCIIOJb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, IPEIJIAracMbIE B YCIOBUU 3a1aHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe npenMeTHBIX pe3yJdbTaTOB IO OCBOEHHUIO  0053aTE€IbHOTO
COJEpKaHUsl, YCTAaHOBJCHHOTO JaHHOW QenepanbHOil paboueld MmporpamMmon,
BBIICTISIIOT: OCBOEHHBIE OOYYaIOIIMMUCA HAy4yHbIE 3HAHHS, YMEHHS H CIOCOOBI
NENUCTBUMN, CTIEM(PUICCKUE IS TPEAMETHON 001acTh «XUMUS), BUIBI IESITEITEHOCTH



MO0 TIOJIYYCHUI0O HOBOTO 3HAHWS, €ro WHTEpPIpEeTaluu, MNpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSIX.

K koHiy oOyuyeHusi B 8 kiacce npeamMeTHbIe pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHYECKHX IOHSATHM: aTOM, MOJIEKYJIa,
XUMUAYECKUN DJIEMEHT, NPOCTOE BEIIECTBO, CIIOKHOE BEHIECTBO, CMECH
(oHOpOAHAS W HEOJHOPOJIHASA), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHas U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasl JI0JIsI XMMHYECKOr0 3JIEMEHTA B COCAMHEHHH, MOJIIPHBIM OOBEM,
OKCHUJ, KHCIIOTa, OCHOBAHHE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJIEHMS, XUMHUYECKas peakuus, Kilaccu(ukauus peakuuid: peakuuu
COEJIMHEHHUS, PEAKIMU PA3I0KEHHUS, PEAKIIMH 3aMELEHUs, PeakKud 0OMEHa,
9K30- U SHAOTEPMHUYECKUE PEAKLIMH, TEIJIOBOU 3(PPEKT peakuuu, apo aToma,
AJIEKTPOHHBIN CJIOW aToMa, aTOMHasl OpOUTallb, paAMyC aromMa, XMMHUYECKas
CBS3b, IIOJIApPHAs WM HENOJIIpHAs KOBAJICHTHAs CBA3b, MOHHAs CBS3b, HOH,
KaTHOH, AaHWOH, pPAacTBOp, MaccoBas JOJsA BEHIECTBAa (MPOLEHTHAas
KOHIIEHTpAaIusl) B pacTBOPE;

WUIFOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHMYECKMX IOHATUH U
IPUMEHSATH 3TH MOHATHSI IPY OIMCAHUU BELIECTB U UX MIPEBPAILCHMUI;
UCIOJIb30BaTh XMMHYECKYI0 CUMBOJIHMKY JJIi COCTaBJIE€HUs (POPMYJ BELIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COEIUHEHUSX,
CTENEHb OKUCIIEHUS 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSAX, TPUHAIIIEKHOCTb
BEIIECTB K OMNpeAeIEHHOMY KJacCy COeAuHEeHHM 1o ¢opmysaM, BHUJ
XUMUYECKOM CBsi3W  (KOBAJIGHTHAsT W HOHHAsg) B  HEOPraHUYECKHX
COEJIMHEHUSX;

packpeiBath cMmbIci Ilepuommueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHMMAHUE IEPUOJUYECKONW 3aBUCUMOCTH CBONCTB
XUMHUYECKUX 3JIEMEHTOB OT WX TNoJiokeHHs B Ilepumonnueckoil cucreme,
3aKOHOB  COXPaHEHMs  MacChl  BEIIECTB,  IIOCTOSIHCTBA  COCTaBa,
aTOMHO-MOJIEKYJISIPHOT'O YYEHUs, 3aKOHa ABOraapo;

OIKCHIBATh U XapaKTepu30BaTh Ta0IMuHyt0 popmy Ilepuonndeckoii cuctembl
XUMUYECKHUX D3JIEMEHTOB: pa3MyaTh IOHATHS  «IJaBHas MNOATPYIIA
(A-rpynma)» u «nobouynas noarpynna (b-rpynma)», manbie U Oosbliue
NEPUOJIbI, COOTHOCUTH OO0O3HAUEHHS, KOTOpble MMEIOTCA B TabIuIe
«Ilepuogmueckas cucrema xumuuyeckux siemeHToB [[. . MennpeneeBa» ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB
(coctaB u 3apsia snapa, oOILIee YHMCIO JIEKTPOHOB U PACIPENCICHUE HX 10
AIIEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATh XUMHYECKHE JJIEMEHTBhI, HEOPraHWYEeCKHE BEIIECTBa,
XUMHUYECKHE peakuuu (10 YUCIAy M COCTaBy YYacTBYIOUIMX B pPEaKUUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);



XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XUMHYECKHE CBOMCTBA BELIECTB
pa3IMYHBIX KJIACCOB, MOATBEPXKJAs OINKCAHUE TMPUMEPAMU MOJEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAaHUS XUMHUYECKUX TMpEBpallleHud B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BELIECTB,
MacCOBYIO JIONIO XHMHUYECKOTO »JJeMEeHTa 1o (opmysne coeauHeHUs,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKON pEaKIuu;

INPUMEHATH OCHOBHBIE OINEpPAlMU MBICIUTEIBHON AEATEIBHOCTH — AHAIINU3 U
CUHTE3, CpaBHEHHUE, O0000IlIeHUEe, CHUCTeMaTU3alulo, Kiaccu(UKaIuio,
BBISIBJICHUE TPUYMHHO-CIIEJCTBEHHBIX CBSI3€M — JJI1 M3YyYEHHs] CBOMCTB
BEILECTB U XUMHUYECKUX PEAKIUI, ECTECTBEHHO-HAYYHbIE METOJIbI NTO3HAHUS
— HaOJIO/IEHUE, W3MEpPEHUE, MOJEIUPOBAHUE, HKCIEPUMEHT (peasibHbI U
MBICJICHHBIN);

CJIEI0BaTh IpPaBUJIaM I0JIb30BAHMSI XUMHUUYECKON MOCYAON M J1abopaTOPHBIM
o0opylnoBaHUEM, a TaKXe I[paBuUiIaM OOpalleHus ¢ BEIIeCTBAMH B
COOTBETCTBMM € MHCTPYKUMSMH IO  BBINOJHEHHIO  J1aOOPaTOPHBIX
XUMHUYECKHUX OMBITOB MO MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB
(BoopoJa M KHUCJIOpPOJAA), MPUTrOTOBJICHHUIO PACTBOPOB C OMpPEAEIEHHON
MacCOBOM JIOJIEM PACTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH W IPOBOAUTH
XUMHUYECKHUE HKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C MTOMOILBI0 MHAUKATOPOB (JIakMyc, GeHondTanenH, METUIIOPaHK U

JpyTHe).

K xoniy oOyuenus B 9 kJjacce NpeaMETHBIC pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

PACKpBIBATh CMBICII OCHOBHBIX XUMUYECKUAX MOHATUN: XUMUYECKUMN DJIEMEHT,
aToM, MOJIEKyJa, WOH, KaTHMOH, aHWOH, IIPOCTOE BEIIECTBO, CI0KHOE
BEILIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb OKHUCIICHMS,
XUMUYECKasl PEeaKIus, XMMUYECKas CBsI3b, TEIIOBOU A(h(PEeKT peakiuu, MOJib,
MOJISIPHBIN 00BEM, pacTBop, AIEKTPOJIUTHIL, HEJJICKTPOJIUTHI,
AJIEKTPOJIMTUUECKAsT TUCCOIMAIIMS, PEaKIMd HOHHOTO OOMeHa, KaTanu3aTop,
XUMUYECKOE paBHOBECHE, OOpaTUMble M  HEOOpaTHMble  PEaKIHH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIUTEND, BOCCTAHOBUTEND,
OKHUCJIEHME M BOCCTAHOBJICHUE, AJJIOTPONUs, amM(pOTEpPHOCTh, XUMHUYECKas
CBs3b (KOBaJEHTHAs, MOHHAs, METAJUIMYECKas), KpUCTAIUIMYECKas pPenIeTKa,
KOppO3Usi METAJIOB, CIUIABBI, CKOPOCTh XMMHUYECKOW pPEAKLUHH, MPEAECITBHO
nonyctumas koHueHntpauus [1JIK Bemectsa;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XMMHYECKUX IIOHATHH U
MIPUMEHATH ITU MTOHATHUS P ONIMCAHUU BEIIECTB U UX MPEBPAILLICHUN;
UCIOJIb30BaTh XMMHUECKYI0 CUMBOJHKY JIJISi COCTaBIICHUSI (DOPMYIT BEIIECTB



Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

ONPENENATh BaJEHTHOCTh U CTENEHb OKHUCIECHUS XMMHYECKUX DJIEMEHTOB B
COCIMHEHUAX  PA3JIMYHOTO  COCTAaBa, MPUHAJIEKHOCTh  BEIIECTB K
OTNpeNeIEHHOMY KJIacCy COeAMHEHUM no (hopmysaMm, BUJ XUMUYECKON CBSI3U
(koBaJIeHTHasi, MOHHAs, METaJUIMYecKasi)) B HEOPraHMYECKUX COCTUHEHUSX,
3aps]l MOHA M0 XUMUYECKON opMyiie, XapakTep Cpeibl B BOJHBIX PACTBOPAX
HEOPTaHUYECKUX COCTMHEHUH, TUIl KPUCTAIUIMYECKON PEIIETKA KOHKPETHOTO
BEILECTBA;

packpeiBath cmbica [lepuogmueckoro 3akona [J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro TMOHUMAHHE: OINUCHIBAaTh M  XapaKTEpPU30BaTh
tabnuunyo ¢dopmy Ileproguueckoil CHUCTEMBI XUMHUYECKHUX DJIEMEHTOB:
paznuyaTh MOHSATHS «IiaBHas mnoarpynmna (A-rpynma)» U «1oOodHas
noarpynna (b-rpynma)», Manble U OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HauYeHUs, KOTOPbIE UMEIOTCSI B TIEPUOJUYECKON TaOJIUIIE, C YUCITOBBIMU
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB M
3apsn sapa, 00IIee YUCII0 SIEKTPOHOB U pacIpe/iesieHre UX M0 3JIEKTPOHHBIM
CI0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTHU B M3MEHEHHHM CBOWCTB
AJIEMEHTOB M MX COEAUMHEHUN B TMpeAerax MallbIX IMEPUOJOB M TJIaBHBIX
MOATPYIII C YYETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XMUMHYECKHUE DJIEMEHTBHI, HEOPraHWYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YMCIy M COCTaBy YYacCTBYIOIIMX B peakIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO MU3MEHEHUIO CTENEHEW OKUCIICHMS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHeHUDUUECKUEe XUMUYECKUE
CBOMCTBa TIPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEPKAasi OIMUCAHUE
NpUMEpaMH  MOJICKYJISIPHBIX W HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIUX
XAMWYECKUX PEAKIIHIM;

COCTaBIISAITh YPABHEHUS AJIEKTPOJMTHUYECKON AUCCOIUALIUUA KUCIOT, MIEI0YeH
U COJICH, TIOJIHBIE W COKpAIIEHHBIE YPaBHEHUS PEAKIMH HOHHOTO OOMEHa,
YpaBHEHUSI PEAKUMM, MOATBEPKIAIOIMIMNX CYIIECTBOBAHUE T€HETUYECKOU
CBSI3U MEXK]1y BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTh  OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUil
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITHX PEaKIIni;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAHUS XUMHUUYECKUX TIPEBpAIllCHU B Pa3IMYHBIX
YCIIOBHUSIX;

BBIYUCIISITH OTHOCUTEIIbHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJK0 XHMHUYECKOrO0 JJIeMEHTa 10 (opMmysie COeAUHEHUS,
MacCOBYIO JIOJIFO BEILIECTBA B PAacTBOPE, MPOBOAUTH PACUYETHI IO YPABHEHUIO
XAMHUYECKOMN pEeaKIuu;

COOJI0IaTh TIpaBWJjIa TOJB30BAHUS XUMHUYECKOW TMOCYA0W W Ja00OpaTOPHBIM
o0opylnoBaHUEM, a TaKXe TMpaBuja oOpalieHuss ¢ BEIIeCTBAMH B



COOTBETCTBHUM C HWHCTPYKIUSMHU TI0  BBINOJTHEHUIO  J1aOOPaTOPHBIX
XUMHYECKUX OIBITOB TIO MOJYYCHHIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa 1 yTJIeKUCIIOro ra3a);

IPOBOJNTH PEaKIMH, MOATBEP)KIAONINE KaYeCTBEHHBIA COCTAaB Pa3INIHBIX
BEIICCTB: PACMO3HABATh OMBITHBIM MyTEM XJIOPHI-, OpOMHI-, HOIWI-,
kapOoHat-, ¢ocdar-, cumukar-, cyiabdar-, THIPOKCHI-UOHBI, KaTHOHBI
AMMOHHUS W HWOHBl W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUIECKUX BEICCTB;

MPUMEHSATh OCHOBHBIE OIEpAIliU MBICIUTEIHHONU ACATEIHPHOCTA — aHAIN3 U
CHUHTE3, CpaBHEHUE, 000011IeHHE, CHCTEMaTH3AIHIO, BBISIBIICHHC
MPUYUHHO-CJICICTBCHHBIX CBS3€H — 11 M3Y4YCHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEAKIUH, ECTECCTBEHHO-HAYYHBIC METOMbI IO3HAHUS —
HAONIOICHUE, W3MEpPEHUE, MOJICTUPOBAHUE, OSKCICPUMEHT (peanbHBIA U
MBICJICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounuecTBo yacos
Ne HaumeHoBaHue pa3ie/ioB
KoHTpoJibHbIE IIpakTHYeckue
n/m ¥ TeM NPOrpaMMbl Bcero
padoThI padoThI

Paszgea 1. IlepBoHayanbHble XUMHYECKHE IOHATHUSA

XuMus — BakHast 00J1aCThb
€CTECTBO3HAHUS U

1.1 . 5 2
MPaKTUYECKON
TEATENIFHOCTH YeI0OBeKa
BemectBa 1 xumMudeckue
1.2 . 15 1
peakuuu
Hroro no paszneny 20

Pa3nea 2. Baxkneiimme npeacTaBuTe/ I HEOPraHUYECKUX BeleCTB

2.1

2.2

2.3

2.4

Bosnyx. Kucnopon.

Ilonsatre 06 oxcuaax 6

Bonopoa.Ilonsitue o 3 1
KHCJIOTaX M COJIIX

Bopa. Pacteopsl. [lonstue 5 1 1
00 OCHOBaHUSX

OCHOBHBIC KIIACCHI

HEOPraHUYECKUX 11 1 1

COE€IUHEHUN

Hroro mo pazaeny 30

el
o0pa

buor
https:

bubs
https:

buos

https:
bubs

https:
buor

https:

bubs
https:


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

Pasznea 3. [lepuoguyeckuii 3axon u [lepuoauveckas cucrema xummuueckux 3j1emMeHToB /. . MenaeJte

Xumuueckasi cBsi3b. OKHCIHUTEILHO-BOCCTAHOBUTEIbHbIE peakuuu

[Tepuoanueckuii 3aKOH U
IIepnonnueckas cucrema

3.1 XHMUYECKHX JIEMEHTOB Jl. 7
N. Menaeneea. Ctpoenue
aToma
XuMU4ecKas CBSI3b.

3.2 OKHCIIUTEIBHO-BOCCTAHOB 8
UTEJbHBIE PEeaKIINU

KoauuecTBO 4acoB
KoHTpoJbHbIE

Uroro no pazneny 15
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO 68
YACOB I10 [TIPOI'PAMME

9 KJIACC

Ne HaumeHoBaHue pa3ie/ioB

n/n 4 TeM NPOrpaMMmel Bcero

Pa3nen 1. BemecTBO 1 XUMHYeCKHE PeaKIIUA
[ToBTOpEeHME U yriayoneHue
1.1 3HaHWH OCHOBHBIX 5
paszenoB Kypca 8 kiacca
OcHOBHBIE
1.2 3aKOHOMEPHOCTH 4
XUMHYECKUX PEAKIUN
DNeKTpoNIuTHYECKast
JHACCOIAAITHS.
XUMHUYECKUE PEaAKIINH B
pacTBopax

13

Hroro no paszneny 17

Paznen 2. Hemeranbl M X COeTUHEHUS
OO6mrast XxapakTeprucTruKa
2.1 XUMHYECKHUX DIIEMEHTOB 4
VIA-rpynnel. ['anorenst
OOm1ast xapaKTepUCTHKA
2.2 XAMHYECKHX DIIEMEHTOB 6
VIA-rpynnel. Cepa u eé

5
IIpakTHYeckue
padoTbI

1

1

bubs
https:

bubs
https:

bubs

https:
buos

https:

el
o0pa

buos
https:

buor
https:

bubs
https:

buos
https:

buos
https:


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

2.3

2.4

COETUHEHUS

OOm1ast xapaKTepUCTHKA
XUMHYECKHUX IJIEMEHTOB
VA-rpymnisl. A30T,
dbocdop 1 UxX CoeqMHCHUS
OO61as xapakTepucTHKa
XUMHUYECKHUX 3JIEMEHTOB
IVA-rpynnel. Yraepoa u
KPEMHUH U UX COCAMHEHUS

Hroro no pasneny

Pazgea 3. MeTauibl M UX COeAUHEHUA

3.1

3.2

OOmue cBoiicTBa
METaJJIOB

Baxueimme MeTaiibl U UX
COCITMHEHHUS

Hroro no pasneny

25

16

20

Pasznen 4. Xumus u okpyxaomas cpeaa

4.1

BemectBa u MaTcpHraibl B
KH3HHU YCJIOBCKaA

Hroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

3

3

3

68

INOYPOYHOE INTAHUPOBAHUE

8 KJIACC
Ne
Tema ypoka
n/ yp
n
1 IIpenmer xumuu. Pons xumuu B
JKU3HU YeJIoBeKa. Tejia U BEeCcTBa
5 ITougarue o MeTonax MO3HAHUSI B

XUMHNHU

KoaunuecTBo uacoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

buos
https:

bubs
https:

bubs

https:
buor

https:

buos
https:

buor
https:

Jara
U3ydeHus

05.09.202

08.09.202


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/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e

10

11

12

13

14

15

16

[TpakTrueckas padota Ne 1
«[IpaBuna paboTsl B 1abopatopuu
U IpuéMbI 0OpaleHUsI ¢
71a00paTOPHBIM 000PYIOBAHUEM

YucTele BElIECTBA U CMECH.
CriocoOsbI pa3aeneHus cMece

[TpakTruueckas padora No 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKH [TOBAPEHHOM COJIN)»

ATOMEI U MOJICKYJIbI

XUMUYECKUE dNIEMEHTHI. 3HAKH
(CMBOJIBI) XHMHYECKUX
JJIEMEHTOB

IIpocTble U CIIOXKHBIE BEIIECTBA

ATOMHO—MOJ’IeKy.]'ISIpHOC YUCHUC

3aKOH ITOCTOSTHCTBA COCTaBa
BellecTB. XUMU4eckas hopmyia.
BajeHTHOCTh aTOMOB XMMHYECKHX
3JIEMEHTOB

OTHOCHUTENLHAA aTOMHAs Macca.
OTtHocuTeNbHASI MOJIEKYJISIPHAS
Macca

MaccoBas 107151 XUMHYECKOTO

3JIEMCHTA B COCIMHCHUHN

KonnuectBo BemecTBa. MoJIb.
Momnsipnasg macca

du3znyeckrue U XUMHUYECKUE
sIBIIEHUS. XHUMHU4YECKast peaknuia

[Ipu3Haku U ycaoBusi IpOTEKaHUs
XUMHYECKUX PEaKIui

3aKOH COXpaHEHHS MacChl
BEIIECTB. XUMUYECKUE YPaBHEHUS

12.09.202

15.09.202

19.09.202

22.09.202

26.09.202

29.09.202

03.10.202

06.10.202

10.10.202

13.10.202

17.10.202

20.10.202

24.10.202

27.10.202


https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

17

18

19

20

21

22

23

24

25

26

27

28

29

Beruncnenus koiauuecTsa, Macchl
BEIIIECTBA 110 YPABHEHUSIM
XUMHYECKHUX PeaKui
Krnaccudukanus XuMHIECKUX
peakuuii (coequHeHus,
pasoXKeHUs, 3aMeleHus, 0OOMEHA)
M. B. JIoMmoHOCOB —
YUEHBIA-9HIUKIONEIUCT.
O000111eHNE U CUCTEMATU3ALMS
3HaAHUHU

KonTponbhas padota Nel o teme
«BeniecTBa u XMMHU4ECKHE
peaxImm»

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucnopon — snemeHT u
npoctoe BeuiectBo. O30H
dusnueckue U XMMHYECKHe
CBOICTBa KMCIIOPO/a (peaKkU
okucienus, ropeaue). [lonstue 06
OKCHJIaX

CniocoObl noy4eHus KUCI0po/ia B
71a00paTOPUU U IPOMBIIIIEHHOCTH.
[TpumeHnenue kucnopona
TennoBoii 3¢ ekt XuMuIecKoi
peaKuu, MOHATHE O
TEPMOXUMHUYECKOM YpaBHEHHH,
9K30- U SHJOTEPMUIECKHUX
peaKIusIx

TonnuBo (He(Th, yroiab U METaH).
3arpsizHeHue BO3AyXa, COCOObI
€ro MperoTBpaIleHus
[Tpaktuyeckas padora Ne 3 o
teme «[lonmydenue u cobupanue
KHCJIOPO/ia, U3yYEHHE €T
CBOMCTB»

BOI[OpO,Z[ — DJICMCHT U IIPOCTOC
BelecTBo. HaxoxaeHue B npuponae

dusnueckue 1 XUMUIECKUE
cBoiicTBa Bogopoza. [Ipumenenue
BOZOpOAA

[TousTre 0 KUCIIOTaX U COJISAX

07.11.202

10.11.202

14.11.202

21.11.202

17.11.202

24.11.202

28.11.202

01.12.202

05.12.202

08.12.202

12.12.202

15.12.202

19.12.202


https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

30

31

32

33

34

35

36

37

38

39

40

41

42

43

Crioco0bl mosTy4eHus: BOJOPOa B
naboparopuu

[TpakTrueckas padora Ne 4 o
teme «llomydenue u cobupanue
BOJIOPOJIA, U3YUYEHHUE €T0 CBOUCTB

MoutsipHbIii 00bEM Ta30B. 3aKOH
ABoranpo

Brrunciaenus o6néMa, KOJIMYECTBA
BEILECTBA ra3a Mo €ro U3BECTHOMY
KOJIMUECTBY BEIECTBA WU 00BEMY
Brruucienus o0bEMOB ra3oB 110
YpaBHEHUIO PEaKIIMi Ha OCHOBE
3aK0HA 00BEMHBIX OTHOIICHUH
ra3oB

dusmueckre 1 XUMUYECKAE
CBOMCTBA BOJbI

Cocras ocuoBanuii. [Tloasarue 00
WHIUKATOpax

Bopna xak pacTBOpuUTEND.
HaceimienHble 1 HeHaCHIIIEHHbBIE
pactBopbl. MaccoBas 10Jist
BELIECTBA B paCTBOPE
[TpakTuyeckas padora Ne 5 o
teme «lIpurorosinenue pacTBopoB
C OIpEAEIEHHON MAacCOBOM J0JIEH
pPacTBOPEHHOIO BELIECTBA

Konrponsnas padora Ne2 o treme
«Kucnopoa. Bonopon. Boga»
Oxkcuppl: cocTaB, KiaccupuKanus,

HOMEHKJIaTypa

[TomyueHnue U XUMUYECKUE
CBOICTBA KUCIIOTHBIX, OCHOBHBIX U
aM(}OTEepHBIX OKCHUJIOB

OcHOBaHUS: COCTaB,
KJaccu(uKaius, HOMEHKIIATypa

HonyquHe 1 XUMHWYECKHE

22.12.202

26.12.202

29.12.202

09.01.202

12.01.202

16.01.202

19.01.202

23.01.202

26.01.202

30.01.202

02.02.202

06.02.202

09.02.202

13.02.202


https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

44

45

46

47

48

49

50

51

52

53

54

55

56

CBOMCTBAa OCHOBaHUH

Kucnotsl: coctaB, kinaccudukanus,
HOMEHKJIaTypa

[Tony4yenue u XuMHU4eCKUe
CBOICTBa KUCIIOT

Conu (cpennue): HOMEHKIATypa,
CIOCOObI OTYyYEHUS, XUMHUYECKHE
CBOMCTBA

[Tpaktuyeckas padora Ne 6.
Pemienne skcnepuMeHTaIBHBIX
3az1a4 1o Teme «OCHOBHBIE KJ1acChl
HEOPraHWYECKUX COCIUHEHUI
['eHeTnyeckas CBSI3b MEXKIY
KJIaCCaMH HEOPTraHUYEeCKUX
COE€IMHEHUN

O00011IEHNE U CUCTEMATHU3 A1
3HAHUU

KonTponbhas padorta Ne3 o teme
"OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX COCAUHECHUI"
[TepBbie MOMBITKY KIACCH(PUKAIIUU
XUMUYECKUX AreMeHTOB. [lonsaTue
O TPYIIAaX CXOJHBIX 3JIEMEHTOB
Ilepuonnueckuii 3aKOH U
ITepuoanueckas cucrema
XUMHYECKHUX 3jiemMeHToB J[. 1.
Menneneena

[Iepuonpl, rpynmsl, HOATPYIIIBI

Ctpoenne atomoB. CocTaB
aTOMHBIX siaep. M3oTomnbl

CtpoeHue 3JIeKTPOHHBIX 000JI04eK
aTOMOB 3JIEMEHTOB
ITepnonnueckoii cucrems! /1. 1.
MenneneeBa

XapakTepruCcTUKa XMMUYECKOTO
AJIEMEHTA 110 €ro MOJIOKEHUIO B
Ilepuonnueckoi cucreme /1. U.
Menneneena

16.02.202

20.02.202

27.02.202

01.03.202

05.03.202

12.03.202

15.03.202

19.03.202

22.03.202

05.04.202

09.04.202

12.04.202

16.04.202


https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

57 .
. . MenneneeB — y4€Hblii,
Mearor ¥ rpakJIaHuH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB
XUMHUYECKHUX DJIEMEHTOB
59  HoHHas XuMHYECKas CBS3b
50 KoBanentnas nonspHas
XUMHUYECKasl CBSI3b
61 KoBanenTtHas HenossipHas
XUMHUYECKasl CBSI3b
62  CreneHb OKHCICHUS
63 OKHCITUTENBHO-BOCCTAHOBUTEIBHBI
€ peakiuu
64  OxuciIUTETW W BOCCTAHOBHTEIU
KonrtponsHas padora Ne4 o reme
65 «Crpoenue aToma. XumMHIeckast
CBSI3b»
66 PesepBHblit ypok. O60011eHNE U
CUCTEeMAaTH3aIHsI 3HAHHUHA
67 PesepBHbIil ypok. O0001IeHNE H
cHUCTeMaTU3alus 3HaHUI
68 PesepBHbIil ypok. O6001IeHNE 1
CUCTEeMAaTH3aIHsI 3HAHHUHA
69
OBIIEE KOJIMYECTBO YACOB I1O
I[MPOT'PAMME
9 KIIACC
Ne Tema ypoka KoanuecTBo yacos

3nauenue [leproanyueckoro 3akoHa
JUUIA paSBI/ITI/ISI HayKI/I nu HpaKTI/IKI/I.

69

19.04.202

23.04.202

26.04.202

27.04.202

30.04.202

03.05.202

07.05.202

14.05.202

17.05.202

21.05.202

24.05.202

Jara


https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

n/

10

11

[Tepuonuueckuii 3aK0OH.
[lepuonnueckas cucrema
XUMHUYECKHUX HJIEMEHTOB /.
N. Menneneena
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
XUMUYECKUX IJIEMEHTOB
MEPBBIX TPEX MEPUOTOB
Knaccudukanms u
HOMEHKJIaTypa
HEOPraHUYECKHUX BEILECTB
Bunn XuMu4ecKou CBSI3U U
TUTTBI KPUCTAJUTMYECKUX
peLETOK

KonTponbnas padora Nel no
teme «lloBTOpeHue n
yri1yOJeHue 3HaHUH
OCHOBHBIX Pa3/IesioB Kypca 8
KJ1acca

Knaccudukanus
XUMHUYECKHUX PEAKLU 110
pa3IUYHBIM MPU3HAKAM
[TonsTHE O CKOpOCTH
XMMHYECKON PEaKIuu.
[ToHsiTHE O TOMOTE€HHBIX U
TETEPOreHHBIX PEAKIIMIX
[lonsiTHE 0 XUMHUECKOM
paBHOBecuH. DaKTOPHI,
BIISTFOIINE HA CKOPOCTh
XMMHYECKOHN peaKiuu u
MOJIOKEHNE XUMUIECKOTO
paBHOBECHsI
OKHCIIUTENBEHO-BOCCTAHOBUT
eJIbHBIE PeaKINU

Teopus 31EKTPOIIUTUYECKON
nucconnanuu. CHibHBIE U
cy1abbIe AIEKTPOITUTHI
HNonnbie ypaBHEHUS

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

U3y4eHus

05.09.2023

06.09.2023

12.09.2023

13.09.2023

19.09.2023

20.09.2023

26.09.2023

27.09.2023

03.10.2023

04.10.2023

10.10.2023


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
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

12

13

14

15

16

17

18

19

20

21

22

23

peakuuii

XHUMHYECKHE CBOMCTBA
KHCJIOT 1 OCHOBAHHH B CBETC
MpeCTaBICHUNA 00
3JIEKTPOJIUTUYECKON
JIHCCOIAITAN
XUMU4JecKre CBOMCTBA
CoJIeil B CBETE
npeACTaBICHUN 00
3JIEKTPOJIUTUYECKON
JIACCOIHAIAN

[TonsiTve o TUAPOIHN3E CONIECH

O060061eHuEe 1
cUcTeMaTu3auuvs 3HaHUI
[IpaxTuueckas padora Ne 1.
«Pemenne
AKCIIEPUMEHTAIBHBIX 3a7a4»
KonTponbnas padora No2 mo
TeMe «DNEKTPOIUTHIECKas
qucconuanus. XMuMUYeCKHe
peaklu B paCTBOpax»
OO6mras XxapakTeprucTuKa
rajoreHoB. XMMHYECKHE
CBOICTBA Ha MPUMEPE XJI0pa
XnopoBoaopoa. ComnsiHas
KHUCJIOTa, XUMHYECKHE
CBOMCTBA, MOJIyYEHHE,
MIPUMEHEHHE

[TpakTuyeckas pabora Ne 2
no teme «llomyduenue
COJITHOW KHCJIOTBI, N3y4EHUE
€€ CBOMCTB»

OO6m1ast XxapakTeprucTruKa
25eMeHTOB VIA-rpynmsl
AnnorponHsie
MOIU(DUKAIINH CEPBI.
Haxoxnenue cepol u eé
COCAMHEHHH B IPUPOJIE.
XHUMUYECKUE CBOMCTBA CEPBI
CepoBoziopoj, CTpoeHue,
¢bu3znyecKkrue 1 XuMHU4YeCcKHe

11.10.2023

17.10.2023

18.10.2023

24.10.2023

25.10.2023

08.11.2023

07.11.2023

14.11.2023

15.11.2023

21.11.2023

22.11.2023

28.11.2023


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

24

25

26

27

28

29

30

31

32

33

CBOMCTBA

Oxcuppl cepsl. CepHas
KHCJI0Ta, (PU3NYEeCKue U
XUMHUYECKHE CBOMCTBA,
MIPUMEHEHHE

XUMUYEeCKHE peaklnu,
JeKalue B OCHOBE
MIPOMBIIIJIEHHOTO CIIoco0a
MOJyYECHUST CEPHOM
KHCJIOThl. XUMHYECKOE
3arpsAI3HEHUE OKpPYXKarolen
Cpelibl COCIMHEHUSIMU CEPBI
Brruncienne maccoBoit
JIOJIU BBIXO0J1a TPOAYKTa
peakuuu

Brruncienus o
YpaBHEHUSM XUMHUYECKUX
peaKkuuii, €ciii OJUH U3
peareHTOB J1aH B U30BITKE
OO6m1ast XxapakTepucTrKa
2JEMEHTOB VA-Tpymibl.
A30T, pacipocTpaHEHHUE B
npupoae, GpuzndecKue u
XUMHUYECKHUE CBOKCTBA
AMMHuak, ero puznueckue u
XUMHUYECKHUE CBOWCTBA,
MOJTydeHUE U IPUMEHEHUE
[IpakTuueckas padbora Ne 3
o teme «llomyuenue
aMMHaKa, U3y4eHHe ero
CBOWCTB»

A3oTHas KHCI0Ta, €€
(bu3nuecKrue 1 XUMHUYECKHEe
CBOMCTBA

Hcnons3oBaHne HUTPATOB U
COJIEl aMMOHHS B KQUECTBE
MUHEPAIBHBIX YI0OPEHUIH.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
COCIMHEHUSIMU a30Ta
docdop. Oxeun dochopa
(V) u pocdopnas kucnora,

29.11.2023

05.12.2023

06.12.2023

12.12.2023

13.12.2023

19.12.2023

20.12.2023

26.12.2023

27.12.2023

09.01.2024


https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00ade488
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

34

35

36

37

38

39

40

41

42

43

¢bu3nyeckue 1 XUMHUYECKHUE
CBOMCTBA, IIOJIy4CHUE
Hcnonb3oBanue GocaToB B
KayecTBE MUHEPAIbHBIX
ynoopenuii. 3arpsisHeHHE
IPUPOJHOM CpeJibl
dbocharamu

VYraepon, pacnpocTpaHeHHe
B IIpUpoze, Gu3ndecKkue u
XUMHUYECKHE CBOKCTBA
Oxcuppl yriaepona, ux
¢bu3nvecKre 1 XUMHUECKUE
CBOMCTBA. DKOJIOTUYECKUE
po0JIEMBl, CBS3aHHBIE C
okcuaoMm yriepona (IV)
YronbHasg KUciIoTa U eé
CoJH

[IpakTuueckas padora Ne 4
o teMe "[lonydyenue
YIIIEKHUCIIOTO Ta3a.
KauectBennas peakuus Ha
KkapOoHaT-uoH"
IlepBoHayaIbHBIE TOHATHUS
00 OpraHMyYecKux
BEIIIECTBAX KaK O
COEIMHEHUSX YIiIeposa

Kpemuuii u ero coeguHeHus

ITpakTuueckas padora Ne 5.
Pemenue
AKCTIEPUMEHTAIIbHBIX 33729
1o teme «Baxuernue
HEMETaJUThl U UX
COEIUHEHHUS»
KonrtpomnsHas padora Ne3 o
Teme «Baxueimume
HEMETaJUIbl U UX
COEJIMHEHUS»

OO6m1ast XxapakTeprucTruKa
XUMHUYECKHX IIEMEHTOB —
MeTauioB. Meramnueckas
CBA3b U METAJINYECKAS

10.01.2024

16.01.2024

17.01.2024

23.01.2024

24.01.2024

30.01.2024

31.01.2024

06.02.2024

07.02.2024

13.02.2024


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

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

KpPUCTAIUIMYECKAS PEUIETKA.
dusznueckue CBOMCTBA
METaJIJIOB

XHUMHUYECKHE CBOMCTBA
MCTAJIJIOB.
DIIEKTPOXUMUYECKUH Psif
HaIpsDKEHUH METaJlIOB
OO6mmwme crmocoOb! MOTyYeHUS
MeTajnoB. CIIIaBEbL.
Breraucnenus 1o
YpaBHEHHUSM XUMHYECKUX
peaKkuuii, €ciii OJUH U3
pEareHTOB COJEPKUT
puMecH

[TonsiTue o KOppo3uu
METAJIJI0B

IIenouHble METAIIIBI

OKCHUIBI M TUAPOKCHUIBI
HaTpus U Kanus
I[lenoyHO3EMEIBHEIE
METaJIIbl — KalIbIIUHM 1
MarHui

Baxxnenmue coeqmHeHNs
KaJIbIus

O6o06menue u
CHCTEMAaTHU3allNs 3HAHHUI
JKécTKOCTh BOJIBI M CIIOCOOBI
e€ ycTpaHeHus
[IpakTuyeckas padora Ne 6
o TeMe "JKECTKOCTb BOILI B
METO/BI €€ YCTPaHEHHUS "

ATTOMAHUNA

AmMdoTepHbIe cBOMCTBA
OKCHJIa U THUJIPOKCH]IA

Kemeso

OKcuIpl, THIPOKCUIBI U
conu xene3a (I1) u xenesa
(I10)

O06001menue u
cucTeMaTu3alus 3HaHu!

14.02.2024

20.02.2024

21.02.2024

27.02.2024

28.02.2024

05.03.2024

06.03.2024

12.03.2024

13.03.2024

19.03.2024

20.03.2024

03.04.2024

09.04.2024

10.04.2024

16.04.2024


https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

[TpakTrueckas padota Ne 7.
Pemenue
59  sKCHepUMEHTAIBHBIX 3314 1 1
no tTeMe «Baxkueiinime
METAJLIBI U UX COCAUHCHHUS»
Brrancnenus no
YpaBHEHHUSM XHUMHYECKHX
peaKkIuii, eciii OJIMH U3
60 peareHTOB JIaH B H30BITKE
WM COACPIKUT MIPUMECH.
Breraucnenns MaccoBoi
JIOJTY BBIXO0J1a TIPOAYKTA
peaknuu
61 O06001enue u ) 1
CHCTEMAaTH3alHs 3HAHUI
Kontponbnas padota Ne4 o
62 TeMe «BaxkHelIe MeTauIb 1 1
U UX COCAUHEHHMS

BemectBa u marepuassl B

63 OBCEIHEBHOM KU3HU 1
YeJI0BeKa

64 XUMHUYECKOe 3arpsi3HEHUE 1
OKpYKaroIIel cpe/ibl
Ponb XuMHM B pELLIEHUHA

65 P 1

HKOJIOTUYECKUX MPOoOIeM
PesepBHbIii yPOK.

66  OOGobmeHue u 1
CUCTEMaTH3als 3HAHUN
PesepBHbIii ypOK.

67  OOGobmenue u 1
CHUCTEMAaTH3alMsl 3HAaHUU
PesepBHBIii yPOK.

68  OO6oOmeHue U 1
CHUCTEMATH3AIUs 3HAHUH
OBIIEE KOJIMYECTBO 68 4 7
YACOB 110 ITPOI'PAMME

17.04.2024

23.04.2024

24.04.2024

30.04.2024

07.05.2024

08.05.2024

14.05.2024

15.05.2024

21.05.2024

22.05.2024

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHAJIBI VIS VUEHUKA


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
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



