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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o XMMUM Ha YPOBHE OCHOBHOT'O 00I1ero 00pa30BaHusl COCTaBIEHA
Ha OCHOBE TpEOOBAHMI K pe3ylbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTebHOU
MIpOrpaMMbl OCHOBHOTO o0uiero odpaszoBanus, npeacrtaBieHHsix B @PI'OC OO0, a
TaKk’ke€ Ha OCHOBe (enepanbHON pabodeil mporpaMMbl BOCIHUTAHHMS U C YY4ETOM
KOHLEMIMU MpenoAaBaHusi ydyeOHOro mnpeaMera «XuMus» B 00pa30BaTEIbHBIX
opranusanusax Poccuiickon denepanuu.

[Iporpamma 1o Xxumuu Aa€T TpEACTaBICHUE O LeAX, OOIel cTpaTreruu
oOy4deHHMsl, BOCIUTAHUS U Pa3BUTHSA 00ydarOUIMXCsl CpeACTBAaMHU y4eOHOro mpeaMera,
YCTaHABIMBAET  00s3aTeIbHOE  MPEJAMETHOE  COJepKaHHe, IMpeaycMaTpuBaeT
pacrpeneneHue €ero Mo KiaccamM M CTPYKTypUpOBaHUE IO pasfeiaM U TemaM
OporpaMMbl 1O  XMMHHM, ONPEACISIET KOJWYECTBEHHBIE W KAaYECTBEHHBIC
XApAKTEPUCTUKU COJEPKAHUSI, PEKOMEHIYEMYIO IOCIEN0BATENBHOCT HW3YUYEHUS
XUMHH C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU y4eOHOTO
nporecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydaromuxcsi, OMNpeneisieT BO3MOKHOCTHU
npeaMera Ui peanu3aluud  TpeOOBaHUM K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMBbl HA YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs, a TaKkKe
TpeOOBaHUM K pe3ysibTaTaM O0y4YeHHUs] XUMHH Ha YpOBHE IleJiel M3ydeHHs MpeaIMeTa
U OCHOBHBIX BHUJOB Y4YEOHO-IO3HABATEIBbHON MAESATENBHOCTH O0O0YyYaroulerocs Io
OCBOEHHIO YUYEOHOI'O COJIEPKaHUSI.

3HaHWE XHUMHUU CIY)XMT OCHOBOM s (OPMHUPOBAaHUS MHUPOBO33PEHUS
00yyarouIerocsi, €ro NpeCTaBICHUN 0 MaTEpUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb
UrparoT GopMUpyeMble XUMHEHN MpeACcTaBICHUS O B3aUMOIPEBPAIIECHUIX SHEPTUU U
00 DBOJIOIMU BELIECTB B MPUPOAE, O MYyTIX PELEHUs TN0OAJIbHBIX MpodiIeM
YCTOWYMBOTO PA3BUTHUSL YEJIOBEUECTBA — CHIPhEBOM, DYHEPreTUUYECKOW, MHUILECBOUA U
HKOJIOTHYECKOMN 6€30IacHOCTH, MPOOJIEM 31paBOOXPAaHEHUSI.

N3yuenune xumun:

CHOCOOCTBYET peanu3alii BO3MOXHOCTEH s CAMOPA3BUTHSI U (POPMUPOBAHUS
KYJIbTYpbl IUYHOCTH, €€ o011eil 1 QyHKIMOHAIbHON I'PaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHUE MBIIIJIEHUS W TBOPYECKUX CIIOCOOHOCTEN
OoOy4aroUuIMxcs, HaBBIKOB HMX  CaMOCTOSATENbHONM  y4eOHOW  JIeATEIbHOCTH,
HKCIIEPUMEHTANBHBIX UM  HCCIIENOBAaTENbCKUX YMEHHI, HEOOXOAMMBIX Kak B
MOBCEITHEBHOM JKU3HHU, TaK U B MPOPECCUOHATBHON 1eATEIbHOCTH;

3HaKOMUT €O cCHeuu(pUKOd HaydHOTO MBIIUICHUS, 3aK/IaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IUIs[a HA €IMHCTBO IIPUPOJBI M YEJIOBEKA, SIBIIIETCS OTBETCTBEHHBIM
3TaroM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOW IPAMOTHOCTH O0y4YarOIINXCS;

crocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOLIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHMSM, K NIPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTMYECKOE
oOpa3oBaHre 00yJarOITXCS.

JlaHHble HampaBieHHA B OOYYEHHH XUMHMHU OOECIeYMBAIOTCS Creun(UKon
colepkaHusi ~ y4eOHOro  mpeaMera,  KOTOPbIA  SIBISETCA — NEeAaroru4yecku
aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HAyKHM XMMHUU Ha OIPEAENIEHHOM 3Tare €€
pa3BHUTHSL.



Kypc xumum Ha ypoBHE OCHOBHOIO 0O0Ier0 OOpa3oBaHMs OPUEHTUPOBAH Ha
OCBOCHUE OOYYAIONIUMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TOHSATUUA XHMHUHU, OCHOB
HEOPraHUYECKOM XUMHUM W  HEKOTOPBIX  OTACJIbHBIX 3HAYUMBIX  [OHATUM
OPraHUYECKOU XUMHUMU.

CtpykTypa cojaepKaHusl TpOrpaMMbl N0 XUMHUHM CPOPMHpPOBaHAa Ha OCHOBE
CUCTEMHOro mnojaxoja K e€ usydeHuto. CoAepKaHUE CKIAAbIBACTCS U3 CHCTEMBbI
MOHSATUNA O XUMHUYECKOM DBJIEMEHTE M BEIIECTBE M CHUCTEMbI MOHATHI O XMMUYECKOU
peakiuu. OO0e O3THU  CUCTEMBl CTPYKTYpPHO OpraHU30BaHbl MO MPUHITUIY
MOCTICIOBATENILHOTO PAa3BUTHSI 3HAHWM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO- MOJICKYJIIPHOT'O YUYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUEHHUsSI O CTPOCHUHU aTOMa U XUMHUUYECKOU CBA3H;

— IIpeACTaBICHUN 00 DJICKTPOIUTUUECKON JUCCOIUAIIMU BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHMS  PACCMATPUBAIOTCS HA  OCHOBE  DMITUPUYECKH
MOJIYYEHHBIX M OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS IMOCJIEAOBATEIBLHO OT OJIHOTO
YPOBHS K JPYTOMY, BBITIOJHSS (DYHKIIUU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHSI M BO3MOXKHOCTEH MPAKTUYECKOT'O MPUMEHEHUS U TOIYUYEHUS] M3ydaeMbIX
BEILIECTB.

OcBoeHue  mporpaMMbl 1O  XHUMHH  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
IPEACTABICHUS O XUMUYECKON COCTABISAIONICH HAYYHON KapTUHBI MUpa B JIOTUKE €€
CUCTEMHOW MPUPOJIbI, [IEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHHUIO M METOJaM
NO03HaHMs B Hayke. M3yueHne XuMUH NPOUCXOAUT C MPUBJICYEHUEM 3HAHHUM U3 paHee
U3YYEeHHBIX yU4eOHBIX npeameToB: «Okpysxatoniuii Mupy, «buosnorus. 5—7 kinacce» u
«Du3uka. 7 Kmaccy.

[Tpu u3ydeHNN XUMHUH TTPOUCXOIUT (OPMHUPOBAHUE 3HAHUK OCHOB XHMHUYECKOM
HAayKd Kak OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW NESITebHOCTH
YelioBeKa M KaK OJIHOTO U3 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3agada y4eOHOTO
npeIMeTa COCTOUT B (POPMUPOBAHUM CHUCTEMbI XUMHUYECKUX 3HAHUNA — BaKHEHIIMX
(dbakTOB, MOHATHH, 3aKOHOB U TEOPETHUYECCKHUX IOJIOKEHHUM, TOCTYITHBIX 0000IICHUN
MHPOBO33PEHYECKOTO XapaKTepa, sA3bIka HAYKH, B MPUOOIICHUN K HAYYHBIM METOIaM
MO3HAHUSA TMPU U3YYCHUH BEIIECTB W XUMHUYECKUX pEakiuii, B (GOPMHUPOBAHUU U
Pa3BUTHH TO3HABATEIBHBIX YMEHUN U UX MPUMEHEHUU B y4eOHO-TIO3HABATEIHHON U
y4e0HO-HMCCIIeIOBATEILCKON  JICSITEIbBHOCTH, OCBOGHHM TMpaBui  0€30MacHOTO
oOpalieHusi ¢ BEIIeCTBAMHU B TTIOBCETHEBHOM JKU3HH.

[Ipy W3yueHMn XWMHHM Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHUS Ba)KHOE
3HaYeHUE MTPUOOPETN TaKHUe 1IENH, KaK:

— (dopMmupoBaHWE WHTEIUICKTYyaJlbHO pPAa3BUTOM JUYHOCTH, TOTOBOH K
CaMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY TMPUHSITHIO PEUICHUI,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;

— HaIpaBJICHHOCTh 00YUYEHHUS Ha CUCTEMATUYECKOE MPUOOIIEHNE 00 yYarouuXCs
K CaMOCTOATEJIbHOW MO3HABATEIBHON JESTEIbHOCTH, HAYYHBIM METOJaM TO3HAHUS,
GbOpMHUPYIOIIMM MOTHBALIMIO M Pa3BUTHE CLIOCOOHOCTEN K XUMHUH;



— olecrnieyeHue yCIOBHM, CIOCOOCTBYIONIUX MPHOOPETEHUIO OOYYarOIIUMUCS
OMbITAa Pa3HOOOpPA3HOW JEATENBHOCTH, MO3HAHUS W CAMOIIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIINI), HMEIIINX YHUBEPCAIbHOE 3HAYCHHUE IJIS
Pa3IUYHBIX BUJOB JAEATEIbHOCTH;

— dopmupoBanue oOmEeH (PYHKIMOHAIBHOM U  €CTECTBEHHO-HAYYHOMU
IPAaMOTHOCTHU, B TOM UYHUCJIC YMEHUN OOBSICHATHh U OLIEHUBATH SIBJICHUS OKPY>KAIOIIET0
MHUpA, UCTIONB3YS 3HAHUS U ONBIT, OJYYCHHBIE TPU U3YUYEHUU XUMUU, TPUMEHSITh UX
MIPU PEIIeHUHU MTPOoOIeM B MOBCEAHEBHOM KU3HU U TPYIOBOU JIEATEIIBHOCTH;

— (dopmupoBaHue y 00yYarOUUXCsl TYMAaHUCTUUECKUX OTHOILICHUM, TTOHUMaHUs
LEHHOCTH XMMHYECKUX 3HAHUM JUIsi BBIPAOOTKHU HKOJIOTMYECKH LEIecO00pa3HOro
NOBeIeHMs B OBITY M TPYAOBOM JESITEIILHOCTH B IEJIIX COXPAHEHUS CBOETO 3/10POBbS
Y OKpY Karouen MPUPOIHOU CPEbl;

— pa3BUTHE MOTHBAUMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTAHHMIO HA OCHOBE YCBOECHHS OOIIEYEIOBEYECKUX I[IEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY NMpOod s U HANPABIEHHOCTHU JaJIbHEUIIEro 00y4YeHusl.

B pamkax peanuzanuu npeamera «Xumus» B 8-9 kiaccax OCYIIECTBISETCS
npodopreHTaIIMOHHAs paboTa B YPOUHOI I€SITEIbHOCTH B 00bEME 2 yaca B roj.

OO61ee YMCiIO YacoB, OTBEEHHBIX ISl U3YYEHUS! XUMUU HA YPOBHE OCHOBHOTO
obmrero oOpaszoBaHusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B
HeJleno), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).



COILEPKAHUE OBYYEHUA

8 KITIACC
IlepBoHayaibHbIe XMMHUYECKHE MIOHATHS

[Ipenmer xumuu. Posnb XUMHM B KHU3HU 4YE€JIOBEKA. XHMHUS B CHUCTEME HAyK.
Tena n BemecTBa. @u3nyeckue CBOWCTBA BEMIECTB. ATpEraTHOE COCTOSIHUE BEILECTB.
[lonsiTue o0 MeTonax mMmo3HaHWS B XUMHHM. YucThie BemiectBa U cMmecu. CrocoOsl
pas3zelieHusl CMECEM.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE HJIE€MEHThl. CHMBOIBI XHUMHUUYECKUX
aneMeHTOB. [IpocThie U CIIOKHBIE BElECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas Gopmysa. BaleHTHOCTh aTOMOB XMMHYECKUX AJIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BewlecTB. OTHOocuTenbHas aTomHas macca. OTHOCUTENbHAs
MOJIEKYJIsIpHast Macca. MaccoBasi 10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU.

KomnuectBo BemectBa. Monbs. Momsipaas macca. B3auMoCBsI3bp KOJIMUYECTBA,
Macchbl M 4YHCJIa CTPYKTYpHBIX €IUHMI] BemecTBa. Pacu€tel mo dopmynam
XUMHUYECKUX COCTUHEHUIA.

DU3NYECKUEe M XMMHUYECKHUE SIBICHUS. XUMHUYECKasi peakiusi U €€ MpU3HAKHU.
3aKOH COXpaHEHMs MacChl BelIeCTB. XHWMHUYeCKHe YypaBHeHUs. Kiaccudukaius
XUMUYECKUX peakIuii (COeAMHEHNUs, PA3JIOKEHUS, 3aMEIeHUs, 0OMEeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOUW TMOCYI0M, mMpaBuiaMu pabOThl B Ja0OpaTOpUU U
npuéMamMu oOpalleHHs] ¢ JJabopaTOpHBIM O0OPYJIOBaHHEM, M3yUYEHHE U OIMHCAHUE
¢u3nuecknux CBOWCTB  00pa3lloB  HEOPraHWYECKUX  BEIIECTB, HAOJIIOJCHUE
¢dusznueckux (TiaBjaeHUe BOCKa, TasHUE JIbJa, PACTUPAHUE caxapa B CTYIKE, KUTICHUE
U KOHJACHCAIMs BOJAbI) M XUMHYECKHX (TOpEHUE CBEYM, MPOKAJUBAHHUE MEIHOMN
IIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOW) SIBIICHUN, HAOIIOCHUE U OMMCAaHUE
OPU3HAKOB  MPOTEKAaHMS  XUMUYECKMX  peakuui  (pa3noxkeHue  caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapus, pas3liokKeHHEe THAPOKCHIA
meau (Il) mpu HarpeBanuu, B3aMMOJICHCTBHE kelle3a ¢ pacTBopoM coau meau (1),
U3y4YEeHHE CIOCOO0B pa3eeHHs] CMECeil: ¢ TMOMOIIBI0 MarHuTa, (QUIBTPOBaHUE,
BhIMIApUBAHUE, AUCTHILIISAIMSA, XpoMmartorpadus, MPOBEACHUE OYUCTKH MOBapPEHHOU
coilv,  HaOJIOJeHWE W ONHCaHWUE  pe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIECH MOJIEKYI
(1apocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKHX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopon — 31€MEHT M IPOCTOE
BelecTBO. HaxoxaeHue kucimopoma B mpupoae, (HU3MYECKHE W XUMUYECKUE
cBoiictBa (peakuuu ropenwms). Oxcunpl. Ilpumenenme kucmopona. CrocoObI
MOJIyYEHHUs KUCIOPo/ia B 1a0OpaTOpUH U MPOMBIILIEHHOCTH. KpyroBopoT kuciiopojia
B nipupoze. O30H — autoTpoIHas MOAUGUKAIUS KHUCIOPO/a.

TennoBoit 3ppeKkT XuMHUecKol peakuu, TEPMOXUMHUUECKUE YPABHEHHUS, SK30-
U SHAOTEPMUYECKHE peakiuu. TOMIMBO: yroiab MU MeTaH. 3arps3HEHUE BO3/yXa,
yCUJIEHUE MapHUKOBOTO 3 PeKTa, pa3pylieHrue 030HOBOIO CIIOS.



Bonopoa — anemeHT u nmpocToe BemecTBO. HaxoxaeHne Bogopoaa B MpUpOE,
dbu3nYecKue U XMMHUYECKUE CBOMCTBA, MPUMEHEHHE, crIocOObI noydeHust. Kuciaorst
U COJIN.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YPaBHEHUSIM.

duznueckue CcBoMCTBa BOAbL. Boma kak pacrBopurenb. PacTBOpEL
HacebllieHHblE W HEHACBIIEHHBIE PAcTBOpPBL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 0151 BElIECTBA B pacTBOpe. XUMHUUYECKHE CBOWCTBA BOAbI. OCHOBaHMSI.
Pone pacTtBOpoB B mpupoje U B KU3HM 4eIoBeka. KpyroBopoT BOIbI B MPUPOJIE.
3arpsi3HEeHUE MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudpukanus nHeoprannueckux coeaunenuit. Oxcunpl. Knaccudukanms
OKCUJIOB:  cojiecoOpasyitomue  (OCHOBHBIC,  KHUCJIOTHbIE, aM(pOTepHbIE) U
HecosieoOpasyrome. Homenknatypa okcuoB. dusnyeckue 1 XMMUUECKHUE CBOMCTBA
okcu0B. [lonydenue okcuaos.

OcHoBanms. Kiaccudukanys OCHOBaHHMM: TIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. @PU3MUYECKHME W XUMHYECKHE CBOWCTBA
ocHoBaHui. [losryueHrne OCHOBaHUM.

Kucnotel. Knaccudukarmus kucior. Homenknarypa kucinoT. dusnueckue u
XUMHUYECKHE CBOMCTBA KuCHOT. Psn aktuBHocTh MetamioB H. H. bekerosa.
ITony4yenue Kucior.

Conu. Homenknarypa coneil. @u3M4YeCKME M XMMHYECKHE CBONCTBA COJICH.
[Tonydenue comen.

I'eneTnueckas CBsI3b MEXKY KJIACCAMU HEOPTAHUYECKUX COCIUHECHUM.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE OIPEACIICHUE COJEpPKaHUS KUCIOPOJa B BO3JAYyXE, IOIy4YEeHUE,
coOupaHue, pacro3HaBaHWE U M3yYeHHE CBOWCTB KHUCJIOpOJAa, HabIto/IeHne
B3aMMOJICMCTBUS BEIIECTB C KUCIOPOAOM U YCIIOBUS BO3SHUKHOBEHUS U IIPEKPALLCHUS
ropeHus (moxapa), o3HaKOMJIEHHE ¢ oOpasliaMu OKCHUIOB M OMHCAaHUE MX CBOWCTB,
nojiyueHue, coOupaHue, pacro3HaBaHUE U M3YYEHHE CBOMCTB BOAOponAa (TOpeHHeE),
B3auMMojieiicTBue Bojopoaa ¢ okcuaomM wmead (ll) (BO3MOXHO HCMOJBb30BaHUE
BUJICOMATEpUAJIOB), HaAONIOJCHHE OOpa3IOB BEIIECTB KOJWYECTBOM 1 MOIb,
UCCJIeIOBaHNE 0COOCHHOCTEN pacTBOPEHUS BEIIECTB C PA3TMYHON PACTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OMNpPEICIEHHOM MACCOBOM JI0JI€d PACTBOPEHHOTO
BEIIIECTBA, B3aUMOJICCTBUE BOJBI C MeTaulaMH (HATpUEM U KaJlbIlueM) (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJICOMATEPHANIOB), HCCIEIOBAHUE OOpPa3IOB HEOPTaHUYECKHUX
BEIIECTB PA3IUYHBIX KIJIACCOB, HAOIIOJACHUE W3MEHEHHUS OKPACKH HHAMKATOPOB B
pacTBOpax KHUCIOT W Ienodeil, uzydeHue B3aumopeictBus okcuaa menu () c
pacTBOPOM CEPHOM KHCJIOThI, KHCIOT C MeETa/ulaMH, PEAKIUMKA HEeWTpaau3alni,
MOJIy4EHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO0 METAJUIA APYTHUM H3
pacTBOpa COJM, PEUIEHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 M0 TeMe «BaxHenme Kiacchl
HEOPraHUYECKUX COCTUHEHUM.

IHepuoanueckuii 3akoH u [lepuognyeckas cucreMa XUMHUYECKHUX
sjemeHTOB [I. U. MennesieeBa. CTpoeHue aToMOB. XUMHU4YECKAs CBA3b.
OKHCIUTEIBHO -BOCCTAHOBHUTEIbHbIE PeaKIUH



[lepBble MOMBITKK KIaCCU(UKAIUKM XUMUYECKUX dyeMeHTOB. IloHsaTue o
IPYINax CXOJHBIX SJEMEHTOB (LIEJOYHbICE U IIEJIOYHO3EMENIbHbBIE METaJUIbI,
raJIOreHbl, THEPTHBIE Ta3bl). DIEMEHTbI, KOTOpble 00pa3ytoT aM(pOoTepHbIE OKCUIBI U
TUJIPOKCHIBI.

Ilepuonnueckuil 3akoH. llepuonuueckas cucremMa XMMHUYECKUX 3IEMEHTOB /I,
N. Menpneneesa. Koporkonepuonnas u jimuHHonepuoaHas ¢opmel Ilepuoanueckoit
cucrembl xumuueckux diemeHtoB JI. WM. Menneneesa. Ilepuoabl M rpynmsl.
DU3NYECKUN CMBICI HOPSIAKOBOTO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIbI JIEMEHTA.

Crpoenue aromoB. CoctaB atoMHbIX sifep. M3otonsl. DnexkTpoHsl. CTpoeHHE
ANEKTPOHHBIX  000704YeK aroMoB  mepBbIX 20  XMMHUYECKHX  DJIEMEHTOB
[Tepuonnueckoin cuctemsl J[. WM. Menneneea. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIoKeHUIO B [lepnoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTM HW3MEHEHHUSI pajuyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAUTUYECKUX U HEMETAINIMYECKUX CBOMCTB IO TPYINaM U MEPUOIaM.

3nauenue Ilepuoauueckoro 3akoHa u Ilepuoauueckoil CUCTEMBI XMMHYECKUX
BJIEMEHTOB [UUId pa3BuTUA Hayku W npaktuku. . WM. MenneneeB — y4é€Hbli U
rpaXkJaHUH.

Xumudeckass CBsizb. KoBasieHTHast (MOJisipHAss U HETMOJSIpHAsi)  CBS3b.
DIIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb okuciieHuss. OKUCIUTEIbHO-BOCCTAHOBUTEINIbHBIE peakiuu. [Tpoieccsl
OKUCJICHUSI U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3ydeHrne OOpa3IloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aUMOJCHCTBHE
TUJIPOKCHIA IMHKA C pacTBOpaMH KHCJIOT W IIEJIOYEH, ITPOBEIACHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKHUCIIUTEIBHO- BOCCTAHOBUTEJBHBIX  pEaKIUM
(ropeHue, peakiyu pa3ioKeHHs, COSTUHEHNUS ).

Mescnpeomemmunie ceasu

Peanuzaiusa MeXNpeAMETHBIX CBSA3EM IpU M3YYEHUM XUMHM B 8§ Kiacce
OCYIIECTBIIICTCS Yepe3 UCIOJIb30BaHNUE KaK OOIHNX €CTECTBEHHO--HAYYHBIX MMOHSATHH,
TaK W TMOHATUH, SABIAIOMIMXCSA CHUCTEMHBIMU [  OTHAEJIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOI'0 IIUKJIA.

OO0mue ecTecTBEHHO--HAYUYHbIE TOHATHS: HAydHBIA (PakT, THUIOTE3a, TEOpHs,
3aKOH, AaHaJIW3, CHHTE3, KIacCUpUKAIUA, IEePUOAUIHOCTh,  HAOJIOJICHHE,
AKCIIEPUMEHT, MOJIEJIUPOBAHUE, U3MEPEHHUE, MOJICIIb, SIBJICHHUE.

dusznka: MaTepusi, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKIIUJ, U30TOIIbI,
PaINOaKTUBHOCTh, MOJICKYJIA, DJISKTPUYCCKHHA 3apsj, BEHIECTBO, TEIO0, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, Ta3, GU3NUCCKUE BEITMYMHBI, CAUHUIIBI H3MEPEHU,
KOCMOC, TJIaHETHI, 3B&31b1, COJIHIIE.

buonorus: horocuntes, apixanue, onocdepa.

I'eorpadms: atmocdepa, ruapocdepa, MHHEPAIIBI, TOPHBIC TOPOABI, MOJIC3HBIS
HCKOITa€MbI€, TOIJIUBO, BOJHBIE PECYPCHI.
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BemecTBo 1 XUMHYeCKasl peaKkuus

Ilepuonnueckuil 3akoH. llepuoguueckas cucremMa XMMHUYECKUX DJIEMEHTOB [l.
N. MenneneeBa. CrpoeHue aTroMOB. 3aKOHOMEPHOCTH B H3MEHEHMM CBOMCTB
XUMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJINS, KAIbLUA U UX COCIUHEHUN B
COOTBETCTBUM C IIOJIOKEHUEM DJIIEMEHTOB B Ilepronnueckon cucreMe U CTPOCHUEM
HX aTOMOB.

CrpoeHue BemiecTBa: BHJBl XHMHYECKOM CBA3U. THUIBI KPUCTALUIMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAIIIMYECKON PELIETKU U
BUJIa XUMHUYECKOU CBSI3U.

Knaccudukanus um HOMEHKIATypa HEOPraHMYECKUX BEHIECTB. XUMHUYECKUE
CBOWMCTBAa BEIECTB, OTHOCAIIMXCSA K pPa3IM4YHBIM KjJaccaM HEOPraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUUYECKUX BELIECTB.

Krnaccudukanus XuMuyecKrX peakiyil Mo pa3audyHbIM Npu3HaKaM (1o YUCIy U
COCTaBY YYaCTBYIOIIMX B PEAKI[MU BEUIECTB, M0 TEIUIOBOMY 3P (HEKTY, 0 U3MEHEHHIO
CTeNleHEel OKHUCICHHS XMMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHUIO
KaTajau3aropa). DK30- U SHJIOTEPMHUECKHE PEAKI[UU, TEPMOXUMHYECKUE YPABHEHHUS.

[lonsitue o ckopocT XuMuuyeckod peakuud. [lonsitue 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusax. [loHATHE O TOMOTeHHBIX W TeTEePOreHHBIX
peakuusx. Ilonarue o xaranuse. IloHATHE O XMMHUYECKOM paBHOBecUMU. DaAKTOPBI,
BIMAIOIIAE HA CKOPOCTh XHMHUYECKOM pEakUUM U TOJIOKEHUE XUMHUUYECKOIO

paBHOBECHSI.
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIC peaxuuu, AIIEKTPOHHBIH OanaHc
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHON pEaKIuu. CocraBienue ypaBHEHU I

OKUCJIUTEIbHO--BOCCTAHOBUTEIBHBIX  PEAKIMid €  HKCMOJb30BAHMEM  METOAa
AJIEKTPOHHOTO OajaHca.

Teopusi MEKTPOIUTUUECKON AUCCOLMAIMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katuonbl, aHuoHbl. MeXaHU3M AUCCOLUMAIMA BEIIECTB C PA3JUYHBIMU BHUJAMU
xumudeckon cBs3u. Crenens auccoruanuu. CUiabHbIE U C1abble SJIEKTPOJIHTHI.

Peakiiuu monHOro obmeHa. YCIOBHUS MPOTEKaHUs PEaKIMi MOHHOrO oOMeEHa,
MOJHBIE M COKpallléHHbIE MOHHBIE ypaBHEHHUs peakuuil. CBOWCTBa KHUCIOT,
OCHOBAHUU M COJICH B CBETE MPEJCTABICHUN 00 JICKTPOIUTUUYECKOU JTUCCOIHAIUU.
KauecTBenHble peakiiuu Ha HOHBI. [IOHSITHE O THAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHME C MOJECIAMU KPUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BCIICCTB — METAUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIISCTB
(xymopuja HaTpus), UCCIETOBAHUE 3aBUCHUMOCTH CKOPOCTH XMUMHUYECKON pEaKIUH OT
BO3JICHCTBUS Pa3IMUHBIX (PAaKTOPOB, UCCICAOBAHUE DIICKTPOIPOBOIHOCTH PACTBOPOB
BEIIECTB, IIpollecca JUCCOIMAIIMM KHUCJIOT, Ieao4ell W  cojied  (BO3MOXKHO
WCMOJIb30BAaHUE BHJICO MAaTEpHANIOB), MPOBEJCHUE OIBITOB, WIIIIOCTPUPYIONTNX
MIPU3HAKY MTPOTEKAHUS PEaKIIMi HOHHOTO oOMeHa (00pa30oBaHME OCaJKa, BBIJICIICHUC
raza, oOpa3oBaHHWE BOJIbl), OMBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAaHOBHUTENBHBIX peakluil (ropeHue, peakiuu pasioKEHHUs, COCIUMHEHHUs ),
pacno3HaBaHUE HEOPTaHWYECKHUX BEIIECTB C MOMOIIbID KAYECTBEHHBIX PEAKIIMK Ha
HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4.
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Hemertanbl U MX coeIMHEHUA

O6miast  xapakTepucTuka ramoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MYecKue CBOMCTBA MPOCTHIX
BELIECTB — IAJIOT€HOB. XMMHUYECKHE CBOMCTBA HA MPUMEPE XJIopa (B3auMOAEHCTBUE C
MeTajllaMHM, HEMeTajulaMH, Iuenodamu). XiopoBojgopord. ConsiHas KUCTOTa,
XUMHUYECKHUE CBOMCTBA, NIOJYYEHUE, IPUMEHEHUE. [[eCTBUE XI0pa U XJIOPOBOAOPOIA
Ha OpraHu3M yesoBeka. BaxHeille X10puapl U UX HAX0XKIEHHUE B PUPO/IE.

O6mas xapaxkrepuctuka 31eMeHTOB VIA-rpynnbl. OCoOEHHOCTH CTPOECHUS
aTOMOB, XapakTepHble cTerneHu OkucieHus. CTtpoeHne W (U3HUECKHE CBOICTBa
MIPOCTBIX BEIECTB — KMCIOPOJa U Cepbl. AJUIOTPOINHbIE MOAU(PUKALINNA KUCIOPOAa U
cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOAOPON, CTpOeHHUE, (PU3NYECKHE U
XUMHYecKue cBoWcTBa. OKCHABI Cepbl KaK MPEICTABUTENM KHCIOTHBIX OKCHJIOB.
Cepnas kuciora, Gpu3HMuecKrue U XUMHYECKHe CBOMCTBa (0OIIMEe KaK MpeICTaBUTENS
Kjacca KUCIOT U crneuuduueckue). XUMUYECKHE peaklud, JeXallue B OCHOBE
OPOMBIIJIEHHOTO CMoco0a TMOJIydeHHs] CepHOM KHCIOThl. [lpuMeHeHue cepHOU
kucnotbl. Colld CepHOM KHCIOThI, KaueCTBEHHAas peaklMs Ha CyJlb(aT-uoH.
Haxoxnenue ceppl W €€ COeAMHEHM B TpHUpOAE. XHUMUYECKOE 3arps3HEHUE
OKpYXalollel cpe/ibl COeTMHEHUSIMU CepPbl (KUCIOTHBIC T0XKIH, 3arps3HEHUE BO3AyXa
U BOJ0EMOB), CTIOCOOBI €0 MPEeOTBPAIICHUS.

OO6mast xapaktepuctuka sieMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHBIE CTENEHU OKHUCIEHHUA. A30T, PACIPOCTPAHEHHE B MPHUPOJE,
dusznueckre U XUMUYECKHe cBoiicTBa. KpyroBopoT azora B mpupojae. AMMHUAK, €ro
¢usznueckre U XMMHYECKUE CBOWCTBA, MOJydeHHe U npuMmeHeHue. Colu aMMOHHS,
ux (U3MYEeCKUue M XMMHUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBl aMMOHUS. A30THas KHCIIOTa, €€ MojydeHue, (U3MYEeCKhe U XUMHUYECKUe
cBoiicTBa (0OmIME Kak TMpEACTaBUTENd Kilacca KHUCIOT U cHeluduyecKue).
Hcrnonp3oBanne HUTPATOB U COJIEH aMMOHHUSI B KaueCTBE MUHEPAIbHBIX YI0OpESHHUIA.
XVMMHUYECKOE 3arpsi3HEHHE OKpYKAIOUIeH Cpeibl COCAMHEHHSIMHU a30Ta (KUCIOTHBIE
TOKIU, 3arpsi3HEHHE BO31yXa, MOYBHI W BogoémoB). docdop, ammoTpomHbie
Moaudukanuu Gocdopa, usnueckue U xumudeckue cpoiictsa. Oxcua docdopa (V)
u  QochopHas kuciaora, ¢(UMYECKHE W XHMHYECKHE CBONCTBa, IOJYUYCHUE.
Hcnonp3oBanue ¢hochaToB B KaueCTBE MUHEPATIHHBIX yI0OPESHHUIA.

O6mast xapakrtepuctuka 371eMeHTOB |V A-rpynmbl. OCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEIIEHU OKUCIIECHUA. YTIIEPOJ, aJJIOTPOIHBIE MOAU(PUKAIIUY,
pacrnpocTpaHeHHe B Npupoze, (pu3nuecKkue M XUMHUYECKHe CBOMCTBa. AjcopOuus.
Kpyrosopot yriaepoaa B npupoze. Okcuabl yriepoja, ux Gu3nyeckue u XuMUUeCKHe
CBOICTBA, JCHCTBUE HA JKUBBIE OpPraHU3Mbl, IIOJIYyYEHHE U [PUMEHEHUE.
DKoJIorM4eckue MpoOieMbl, CBA3aHHbIE ¢ okcuaoMm yriaepoga (lV), rumoresa
TJI00QTBHOTO TIOTETICHUST KJIMMaTa, MapHUKOBBINA 3P (deKT. YTompHas KUCIoTa U €€
CoiM, MX (U3MYECKUE M XUMHUYECKHE CBOWCTBA, IOJYyYEHHWE W TNPHUMEHEHHUE.
KauectBennas peaknus Ha KapOoHaT-uoHbl. lcmons3oBanme kapOOHATOB B OBITY,
MEJULMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO35IHCTBE.

IlepBoHauanbHble MOHATHS OO0 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHHSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TAaHOJI, TJIMLEPUH, YKCYCHas KUCIIOTA).
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[IpupoaHble UCTOYHUKH YTIIEBOIOPOIOB (yTojb, MPUPOAHBIN ra3, HePTh), MPOAYKTHI
ux nepepadboTku (OEH3MH), WX poib B OBITY W OpOMbIIUIEHHOCTH. lloHATHE O
OMOJIOrMYECKY Ba)XKHBIX BEIIECTBAX: )KUpaX, O€JIKax, yriaeBoJax — U UX POJIU B KU3HU
yeaoBeKka. MaTepuaibHOE €IMHCTBO OPraHMYE€CKUX U HEOPTaHUYECKUX COCMHEHUMN.

KpeMHuuii, ero (¢u3nmueckue ¢ XUMUYECKHE CBOMCTBA, IIOJIyUEHHE U
npuMenenune. CoenuHeHUs: KpeMHusi B ipupoje. O01ue npeacTaBieHus 00 OKCHUIe
kpemaust (IV) u kpemuueBoil kuciore. CUIMKaThl, UX HCIOJIb30BaHHE B OBITY, B
IIPOMBILUICHHOCTU. BakHeHIne CTpOUTENbHBIE MaTepuaibl: KEpaMHKa, CTEKIIO,
IIEMEeHT, O0eToH, keyne300eToH. I[IpobOiiembl  Ge30MacHOr0  MCIHOJIb30BAHUS
CTPOUTEIBHBIX MATEPHUATIOB B MOBCEIHEBHOM KU3HM.

Xumuueckuit IKCnepumenm:

u3ydeHrue oOpasIloB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIJIOTHI,
MPOBEICHUE KAYECTBEHHBIX PEAKIIUNA HA XJIOPUJI-MOHBI U HAOIIOJIEHUE TTPU3HAKOB X
MPOTEKAHUSI, OTBIThI, OTpaKaroue GU3NIECKUE U XUMUYECKUE CBOMCTBA TraJOreHOB
U UX COCIMHEHHUH (BO3MOXXHO HCIOJIb30BaHUE BUACOMATEPHAIOB), O3HAKOMJICHHUE C
oOpasznamMu XJIOpUJOB (TaJOTeHUJIOB), O3HAKOMJIEHHWE C O0Opa3laMu cepbl U €€
COCIMHEHUAMH (BO3MOXKHO HCIIOJIb30BaHUE BHUACOMATEPHAIOB), HAOIIOJCHUE
mpoiiecca OOYIJIMBaHHUS caxapa ToOJ JCHCTBUEM KOHIICHTPUPOBAHHON CEepHOMU
KHUCIIOThI, H3Y4YCHHUE XUMHUYECKHUX CBOWCTB pa30aBICHHON CEPHOM KHUCIIOTHI,
IPOBEICHUE KAaueCTBEHHOW peakiuu Ha Cynb(aT-uoH W HaAOMIOJCHUE TpPU3HAKA €€
MPOTEeKaHUsI, O3HaKOMJIEHHWE C (U3UYECKUMH CBOWCTBaMM a3zora, (ocdopa u ux
COEIMHEHUN (BO3MOXHO HMCIIOJIB30BAHUE BUACOMATEPUAIIOB), 00pa3llaMu a30THBIX U
dochopHbIX ynoOpeHuid, moJydeHue, coOupaHue, paclo3HaBaHUE U U3yUYEHUE
CBOICTB aMMHaKa, MpOBEJCHUE KaUeCTBEHHBIX peakluii Ha MOH aMMOHUA U (ocdart-
MOH U M3yYEHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMOAECHCTBUE KOHLEHTPUPOBAHHOU
a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIIOJNIb30BAaHUE BHUIEOMATEPHANIOB),
U3y4YCHHE MOJEJIe KpUCTAJUIMUECKUX pemEToK anmasa, rpadura, ¢ysepeHa,
O3HAKOMJICHHE C TPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIECTB aKTHBHUPOBAHHBIM
yraéM W yCTPONCTBOM MPOTHUBOrasa, IMOJy4YeHue, coOupaHue, pacro3HaBaHUE U
U3YUYEHUE CBOWCTB YIJEKUCIOr0 ras3a, IPOBEJACHUE KAUYECTBEHHBIX pEaKIHil Ha
KapOOHAT M CUJIMKAT-MOHBI M M3YYEHHUE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CUIIMKATHON MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTANbHBIX 3a7ay
1o TeMe «BakHenme HeMEeTallJIbl U UX COCTUHEHUS.

MeTausibl M UX COeIMHEHUS

OO6mast XapaKTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nonoxenus B [lepronnueckoit cucreme xumuueckux 3neMmeHToB . M. Menneneesa
u ctpoeHusa atomMoB. CTpoeHHe MeTauioB. MeTainyeckas CBsI3b U METaLIMYeCcKas
KpUCTAJIIMYECKass pelETKa. ODJIEKTPOXUMUYECKUI psJl HaNpsyKeHU MEeTalljIoB.
du3nueckue MW XUMHUYECKHE CBOMCTBa MeTayioB. OO0mme crnocoObl MOJy4eHUs
MetaiioB. [loHsTHE O KOPpO3MHM METANJIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT
koppo3uu. CmuiaBel (CTanb, YyryH, AIOPAJIIOMUHHM, OpOH3a) MU UX NPUMEHEHUE B
OBITY ¥ IPOMBIIIIICHHOCTH.

[IlesouHble MeTauibl: MOJIOKEHUE B llepmoamyeckonl cucremMe XHUMHUYECKHUX
snementoB JI. M. MeHnaeneeBa, CTpoeHHME HMX ATOMOB, HAaXOXKJIECHUE B MPHUPOJIE.
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dusnyueckne U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kaiausi). OKCUIBI U
TUAPOKCHUIBI HATPUS U Kanusd. [[pyuMeHeHre MeI0YHbIX METAJIOB U UX COCIMHEHHUI.

IllenouyHO3eMENBHBIE  METAAABl MarHMM W KaJdblUM: MOJOXXCHHUE B
Ilepuonnueckon cucremMe XuMHudecKkux aaeMeHToB [[. M. Menneneesa, ctpoeHne ux
aTOMOB, HAxXOXJ€HUE B mpupojae. OU3NYECKUE U XUMHYECKUE CBOWCTBA MarHus M
Kayblvs. BakHelmume coeuHeHus Kanblusl (OKCHUJI, TUIPOKCUI, coiu). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS.

AnoMuHMI: noJIo)keHue B llepuoanueckol cUCTEME XMMHUYECKUX 3JIEMEHTOB
J. U. Menneneesa, ctpoeHue aroma, HaxoxIaeHUEe B Ipupoae. dDusnueckue u
XUMUYECKHE CBOMCTBa amtoMUHHUS. AMQOTEpHBIE CBOMCTBAa OKCHIA M THUIPOKCUIIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [leproanueckoil cucreme XuMuyeckux sneMmeHToB /1. .
MenpeneeBa, CTpOCHHE aTOMa, HAXOXKJAeHUE B npupojae. Ouzndeckrue 1 XuMHYECKUE
cBoicTBa xene3a. Okcuabl, rugpokcuasl u conu xenesza (ll) u xenesa (lll), ux
COCTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C oO0pasllaMud MeETauIOB M CIUIABOB, HUX (PU3HMUECKUMH
CBOMCTBaMU, U3yUEHUE PE3yJIbTATOB KOPPO3UU METAIIIIOB (BO3MOXKHO UCTIOJIb30BAHUE
BUJIEOMAaTEpHaIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA KaJIbIIUS W HATPHUS C
BOJOW (BO3MOJKHO HCIIOJb30BAaHHE BHUIEOMATEPUATIOB), HCCIICIOBAHHE CBOWCTB
KECTKOU BOJIbI, MpOIIecca TOPEHUS Kejie3a B KUCIOpoae (BO3MOKHO MCIIOJIb30BAHUE
BUJICOMATEpUAJIOB), TMPU3HAKOB IMPOTEKAHUs KAYECTBEHHBIX pPEaKIUid Ha HOHBI:
MarHus, Kajbliksg, amfoMuHHs, IuHKa, kemesa (I1) u xemesa (M), memu (1),
Ha0JII0/IEHNE U OMHCaHUe MPOLIECCOB OKpPALIMBAHUSA TUIAMEHH MOHAMH HATpUS, KajIus
U Kaiblug (BO3MOXXHO  HCIIOJB30BaHHE BHUICOMATEPUAJIOB), HCCIIEJOBAaHUE
aM(OTEpHBIX CBOWCTB THAPOKCHIA ATIOMUHHUS M THAPOKCHIA IIMHKA, pElIeHUE
AKCIIEpUMEHTAJIBHBIX 3aa4 110 TeMe « BakHenmme MeTauibl U UX COCTUHEHUS.

XuMHA U OKPYXKAKIIAA Cpeaa

BemectBa u marepuanbl B IIOBCEIHEBHOM >KM3HM 4YeJIOBEKAa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMHUUYECKMX peakuuii B ObiTy. IlepBas momomib mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHHE OKpyKaroled cpenbl (MpeaeiabHas AOoMmyCcTHMas
KOHIIeHTpanus BemecTB, gaiee — [IJIK). Ponb Xxumuu B pelieHHH 3KOJIOTHYECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

H3ydeHue oOpa3lloB MaTepHalioB (CTEKIIO, CIUIABBI METAJUIOB, IOJMMEpPHBIE
MaTepualbl).

Mexcnpeomemmunle cea3u

Peanuzamuss MexnpenMEeTHBIX CBS3€M NpPU HU3YYEHMH XUMHM B 9 Kiacce
OCYILIECTBIISIETCS. Yepe3 UCIOJIb30BaHUE KAaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHATHIM,
TaK M TOHATHM, SBIAIOIIMXCA CHCTEMHBIMM JUISl OTHAENIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.
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OOmme ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAY4YHBIM (HaKT, THUIIOTE3a, 3aKOH,
TEOpHUs, aHaIW3, CHUHTE3, KIaCCH(PUKAIUA, TEPUOANIHOCTh, HAOIOICHHE,
OKCIIEPUMEHT, MOJCIIUPOBAHNE, U3MEPECHHE, MOJICITb, SIBIICHHUE, TTAPHUKOBBINA 3P deKT,
TEXHOJIOTHUS, MAaTECPHAITIBI.

dusnka: MaTepusi, aTOM, IJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKIU, U30TOIIHI,
PaIMOaKTHBHOCTb, MOJICKYJIa, DIICKTPUYCCKHH 3aps, IPOBOTHUKH,
MOJIYIIPOBOTHUKH, AUDJIEKTPUKH, (DOTOSJIEMEHT, BEIIECTBO, TE0, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBa, a3, PacTBOP, PAaCTBOPUMOCTH, KPHUCTaUITMUYECKasl PEIIETKa,
CIUTaBBI, (PU3MUYECKHUE BEITUYHMHBI, CIMHUIIBI H3MEPEHHS, KOCMHUYECKOE TIPOCTPAHCTBO,
IUIAHEThI, 3BE€311b1, COIHIIC.

buonorus: ¢orocuHTe3, npixaHue, OWocdepa, SKOCUCTEMA, MHUHEPATbHBIC
yI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpPAIIbI, TOPHBIE MOPOABI, MOJIE3HbBIE
HCKOIIaeMbI€, TOTUTMBO, BOJTHBIC PECYPCHI.
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IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE ~ PE3yJIbTaThl OCBOEHUS NPOrpaMMbl  OCHOBHOI'O  OOIIEro
o0pa3oBaHus JOCTHralOTCs B XOA€ OOyYeHHS XUMUU B €IUHCTBE Yy4eOHOU U
BOCIUTATEIBHON NIESTEIBHOCTH B COOTBETCTBUHU C TPAAULIMOHHBIMU POCCUUCKUMU
COLMOKYJbTYPHBIMU M JIyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, TPUHATBIMUA B
oOlIecTBe NpaBWIaMM M HOPMamMu TOBEACHUS M CIHOCOOCTBYIOT MHpoleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMHI 00yYalOLIUXCS.

JInyHOCTHBIE pe3ybTaThI OTpPaXKaroT TOTOBHOCTh oOyyaroumxcs
PYKOBOJICTBOBATbCSI ~ CUCTEMOW  TMO3UTHUBHBIX  ILIEHHOCTHBIX  OpUEHTAUUd U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

LIEHHOCTHOTO OTHOIIECHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAy4YHOMY HACJIEAWIO0, TOHUMAaHMUS 3HAYEHUS XHUMHUYECKOM HAyKM B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh TOCTOBEpHON HH(MOpMalueldn o
MEPE/IOBBIX JIOCTHUAKEHHUSX M OTKPBITUSIX MHUPOBOM W OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 yCTPOMCTBE MUpa U 0OIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

OPEACTaBICHUS O COLUAJIbHBIX HOPMAaxX M TMpaBWIAX MEXIMYHOCTHBIX
OTHOIICHUH B KOJUJIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIeI0BATEILCKOM, TBOPUECKOM U APYTUX BUAAX ACSITEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW JESITENbHOCTH TIPHU BBINOJHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3aJ]lay, BBIMOJHEHUH XWMUYECKHX OSKCIEPUMEHTOB,
CO37aHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO U B3aUMOTIOMOIIU
B MPOIIECCE ITON yueOHON NesITebHOCTH, TOTOBHOCTU OIICHUBATh CBOE MOBEACHUE U
MOCTYIKW CBOMX TOBAPHUILEH C MO3ULIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSI:

MHPOBO33PEHUYECKUE IPEIACTABIECHUSI O BEIIECTBE M XWMHUYECKOM pEaKluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKH M COCTABISIOIINE
OCHOBY JUIsl TIOHMMAaHHS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEACTABICHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHsA IPUPOABI, B3aUMOCBA3SAX YEJIOBEKA C
MNPUPOTHOMN CPEION, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[O3HABATEJbHBIC MOTHUBBI, HAIPABJICHHBIC HA MOJYYEHHE HOBBIX 3HAHUM IO
XAMHUH, HEOOXOAWMbIC i OOBACHEHHS HAOIIOJAeMBbIX TPOIECCOB W SBIICHHUIA,
MO3HABATEIbHOM, HMH(POPMAIMOHHOM W YHUTATEIbCKOW KyJIbTYpbl, B TOM YHCIE
HaBBIKOB  CaMOCTOSITEIbHOM pabOThl C Y4eOHBIMM TEKCTaMH, CIPABOYHOM
JIUTEpaTypor, JOCTYNMHBIMU TEXHUYECKHUMHU CpeIcTBaMU  HMH(OPMALMOHHBIX
TEXHOJIOTHU;
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UHTEpEC K OOYYEHHMI0O M TO3HAHUIO, JIOOO3HATENBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K CaMO00Opa30BaHUIO, MPOEKTHOM U UCCIEA0BATENbCKON 1€ATENbHOCTH,
K OCO3HAaHHOMY BBIOOpY HANpPaBICHHOCTU U YPOBHS 00y4Y€HUs B JajbHEHIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHME LIEHHOCTHU >KU3HHU, OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO,
YCTAHOBKM Ha 3J0pPOBBIA 00pa3 XU3HHU, OCO3HAHUE IOCJIEACTBUI U HENPUSTUE
BpEAHBIX  MpHUBbIUEK  (YyMOTpeOJeHUsT  aJKOroJyig, HApPKOTUKOB,  KypeHHs:),
HEOOXOJUMOCTU  COONIIOZICHUS TpaBWJI  OE€30MacCHOCTH TMpU  OOpallleHHH ¢
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

UHTEpeC K MPaKTUYECKOMY M3yYeHHIO mpodeccuid U Tpynaa pa3iudyHOro poja,
yBa)XKEHHE K TPYLY U pe3ysbTaTaM TPYJIOBOH J1€ATEIbHOCTH, B TOM YHCJIE Ha OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUHN MO XUMHUU, OCO3HAHHBINA BHIOOp WHIWBHUIYaTbHOU
TPACKTOPUU TPOAOKEHUSI 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEW, YyCHEIHOMN
npodeccuoHaIbHON JNeATEeIbHOCTH U Pa3BUTUSL HEOOXOJIUMBIX YMEHUH, TOTOBHOCTH
aJanTHUPOBATHCS B MPOPECCUOHAIBHON CpeJie;

6) 7K0JI0rH4eCcKOro BOCIUTAHHUS:

HKOJIOTHYECKH 1€JeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK MCTOUYHUKY JKU3HU
Ha 3emie, OCHOBE €€ CyIIECTBOBaHHUS, MOHHMAaHHME IEHHOCTH 30pOBOTO U
O6e3zomacHoro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3MuecKOMy U TICHUXWYECKOMY 3JI0POBBIO, OCO3HAHUE LIEHHOCTH COOJIIOICHUS
npaBMJI 0€30IMaCHOTO MOBEJACHUS MPH padOTe C BEUIECTBAMH, a TAKXKE B CUTYaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUSA, TOJydyaeMble MpU U3YYCHUH XUMUH, IS
peIIEHUs 3aJ]1a4, CBSI3aHHBIX C OKPYXAIOWICH MPUPOAHOM CPENOM, ISl TTOBBIIICHUS
YPOBHS ~ SKOJOTUYECKOM  KYJIBTYpbl, OCO3HAHHMS  TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MpOOJieM M IMyTeHd WX PEeIIeHUs IOCPEICTBOM METOJOB XHUMHH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS MM B IO3HABATEJIbHOM,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeIMETHBIX pE3yJbTaTOB BBIACISIOT 3HAYUMBbIC IS
dbopMHUpOBaHUS MUPOBO33PEHHS OOIICHAYYHBIC MOHSATHS (3aKOH, TEOPHsl, MPUHIIUII,
runore3a, (akt, cucTemMa, IpoLecc, OHKCIEPUMEHT U JPYyroe.), KOTOpbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TMO3BOJIAIOT Ha
OCHOBE 3HAaHHUW W3 ITUX MpPeIMeTOB (OPMUPOBATH MPEACTABICHUE O IEIOCTHON
HAy4YHOW KapTWHE MUpPA, U YHHBEPCAIbHbIC y4eOHBIC NEeWCTBHs (ITO3HABATEILHBIC,
KOMMYHUKATHBHBIC, PETYJISTUBHBIC), KOTOphIe oOecmednBaoT (HOpMHPOBAHUE
TOTOBHOCTH K CaMOCTOATEJIBbHOMY IUIAHHUPOBAHUIO W OCYILECTBICHUIO Y4YEOHOU
NEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble jornueckue aeicTBUA:
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YMEHHUSI HUCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI TpPU OCBOCHUU
3HAHUMU: PaCKpPhIBaTh CMBIC]T XMUMHUYECKUX MOHATUM (BBIIENATH MX XapaKTepHbIC
MPU3HAKY, YCTaHABIUBATh B3aUMOCBS3b C JIPYTMMH TOHSTHUSMHU), HMCIOJIb30BAThH
MOHATUS N1 OOBSICHEHUS] OTNIENbHBIX (PAKTOB M SIBJICHUMN, BHIOMpATh OCHOBAHUS U
KpUTEpUU IS KJIacCU(PUKAIIMU XUMHYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHi,
yCTaHABIMBATh MPUUYUHHO-CJICICTBEHHBIE CBA3UM MEXIYy OOBEKTaMH HW3yUYCHHS,
CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIYKTHBHBIC, NEIYKTUBHBIC, MO AHAJIOTHUH),
JienaTh BEIBOBI U 3aKIIIOUCHHUS;

yMEHUE TMPUMEHATh B TPOILECCe IO3HAHUS TOHATUS (MPEIMETHBIE U
MeTanpeIMEeTHbIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, UCIOJb3yEeMble B XUMUU,
npeoOpa3oBbIBaTh IIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HaK (CUMBOJ DJJIEMEHTa), XuMuueckas (opMmMylia U ypaBHEHUE
XUMUYECKOW PEaKlUu — MpPU PEIICHUH Yy4uyeOHO-TI03HABATEIBHBIX 33/lad, C Y4ETOM
ATUX MOJEIBHBIX TPEACTABICHUN BBISBIATH W XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MPU3HAKK HU3yYaeMbIX OOBEKTOB — XUMHYECKHUX BEIIECTB W XUMHUUYCCKUX PEAKIIHM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MNPUYMHHO-CJICJACTBEHHBIE  CBSI3U |
MPOTUBOPEUHUSI B U3YyUaEMbIX ITPOIIECCaX U SIBICHUSX.

Ba3oBble uccienoBarejbckue 1eiCTBUS

YMEHHE WCI0JIb30BaTh ITOCTABJICHHBIE BOMPOCHl B KA4YECTBE HWHCTPYMEHTA
MO3HAHMS, a TAKXKE€ B KAU€CTBE OCHOBBI /i1 (POPMHUPOBAHUS THUTIOTE3HI MO MPOBEPKE
NPaBUIIbHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpEeTeHHe OMbITa MO IJIAHUPOBAHMIO, OPTraHU3alMd U IPOBEICHUIO
YUYEHUYECKUX OJKCIEPUMEHTOB, yMEHHE Ha0moAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATH €ro pe3yibTaT, (popmynupoBaTh 000OIICHUS U
BBIBOJBI 110 PE3YJbTAaTaM MPOBEIEHHOTO OMbITA, UCCIEAOBAHUSA, COCTABIATh OTYET O
poJieJIaHHON padoTe.

PabGora ¢ undgopmanmeii:

yMEHHE BBIOMpATh, aHAJIM3UPOBATH M HWHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3TUYHBIX BHJIOB M ()OPM MPEACTABICHHS, MOJIYYaeMYI0 U3 PAa3HBIX HCTOYHUKOB
(Hay4yHO-TIONyJIIpHAs JINTEpaTypa XUMUUYECKOTO COJIEp KaHusl, CIIPAaBOYHbBIE TOCOOMUS,
pecypebl THTEpHETa), KPUTUYECKHA OLIEHUBATH NMPOTUBOPEUHBYIO U HEJOCTOBEPHYIO
uHbOpMaIHIO;

YMEHHUE TPUMEHSATH Pa3IMYHBIE METOJBI M 3alpoChl MPHU TMOUCKE U OTOOpE
uHOpPMAIIMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJIS BBITOJHEHUS
y4eOHBIX M TO3HABATEIBHBIX 3a/lay OMpENeIEHHOr0 THIA, MPUOOPETEHUE OIbITA B
0o0JacCTM  MCMONB30BaHUS  WH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTH,
OBJIQJICHUE KYJIbTYpPOW AKTUBHOTO HCIOJb30BAHUSI PA3IMYHBIX MOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOWPATh ONTHUMANBbHYIO (HOpMY TpeacTaBieHUs WHPOPMAINH H
WUTIOCTPUPOBATh  pEIllaeMble 3aJladyd  HECIOXKHBIMU CXEMaMH, JuarpamMmMami,
apyruMu popMamu rpaduKi U UX KOMOMHAIUSIMU;

YMEHHUE HCHOJb30BaTh W  AHAIM3UPOBaTh B IMpolecce y4yeOHOW U
HCCIIEIOBATENBCKON AEATETbHOCTH HH(POPMALMIO O BIUSHUU MPOMBIILICHHOCTH,
CEJIbCKOTO XO35IMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOLIEH TPUPOTHOM CPEBI.
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KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

yMEHUS 3a7]aBaTh BOMPOCH (B XOJ¢ Auanora u (Win) JUCKYCCUU) MO CYIIECTBY
oOcyxnaeMoit  Tembl, (GOPMYJIUPOBATH CBOU  MPEAJIOKEHUS  OTHOCHUTEIBHO
BBINIOJIHEHUS MPEAJIOKEHHON 3a/1a4K;

YMEHUS  TPEJCTaBIATh  IOJYYCHHBIE  pe3yJbTaThl  IO3HABATEILHOU
NESATeIbHOCTU B YCTHBIX M MUCHbMEHHBIX TEKCTaX; JIeJIaTh MPE3CHTAIIUIO PE3YIbTATOB
BBITIOJTHEHUS XUMHMUYECKOTO JKCIepUMeHTa (71a00opaTOpHOro OIbITa, J1abOpaTOPHOM
paboOTHI M0 UCCIETOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MIPOEKTA);

YMEHHUS y4eOHOro COTPYJHHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOM
MO3HABATEIbHON M MCCIEI0BATENBCKON AESTENBHOCTH MPU PEIICHUH BO3HUKAIOIINX
npoOsieM Ha OcHOBe YyuéTa OOUIMX MHTEPECOB U COIJIACOBAHMS TMO3UIMH
(oOcyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPAUHAIIUS COBMECTHBIX
JEHUCTBUH, ONpeJeieHe KPUTEPUEB MO OLEHKE KayecTBa BBIMOJHEHHON paldoThl U
IpyTHE).

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE TeCTBHS:

YMEHHE CaMOCTOATENIbHO ONpENeNsTh LeNu JeATeIbHOCTH, IUIaHUPOBATh,
OCYIIECTBIISIT, KOHTPOJUPOBaTh U TPHU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeSITeNbHOCTh, BbIOMpaTh HaunbOosee 3(PEeKTUBHBIE CIOCOOBI pelIeHUs YYEOHBIX U
MO3HABAaTEIbHBIX 3a/a4, CAMOCTOSITENIbHO COCTaBISATh WM  KOPPEKTUPOBATH
NPEVIOKEHHBIA ~ JITOPUTM  JICUCTBUM TPU  BBIMOJHEHUM 3aJaHUi €  y4ETOM
MOJIyYeHUST HOBBIX 3HAHUW 00 HW3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMIX,
OLICHMBATh COOTBETCTBHE TIOJYYEHHOT'O pe3yjbTaTa 3asBICHHOW 1€, YMEHUE
UCIIOJIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, MIPeIjiaraéMble B YCIOBUH 3aJaHH.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yJdbTaTOB IO OCBOEHHIO  00SA3aTEIBHOIO
COJIepKaHMsI, YCTaHOBJICHHOTO JaHHOW (QenepanbHOli pabodeit MporpamMmoi,
BBIJICITISIIOT: OCBOCHHBIE OOYYalONIMMHUCA HAy4HbIE 3HAHUSA, YMEHHUS M CIOCOOBI
NeHCcTBHM, cieruduaeckue s MPeIMETHON 001acTi «XUMUS», BUABI ICITCIIbBHOCTH
MO0 TOJYyYEHHWIO HOBOTO 3HAHUA, €ro HWHTEPHpPETalHnH, TMPeoOpa3oBaHUI0 U
NPUMEHEHHIO B Pa3JIUYHBIX YUYEOHBIX U HOBBIX CHUTYaIIUSX.

K konity oOydenus B 8 kjiacce mpeJIMETHBIE PE3yNbTaThl HA 0A30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XHMHYECKHX IOHSTUW: aToM, MOJIEKYIa,
XUMHYECKUN 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOIHAs W HEOIHOPOJIHAs), BAJIEHTHOCTb, OTHOCUTENIbHAS aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIIECTBAa, MOJb, MOJSIpHas Macca,
MaccoBasi J0JisI XMMHUYECKOTO 3JIEMEHTa B COCJUHEHUM, MOJISIPHBIA OOBEM,
OKCHUJI, KHUCJIOTa, OCHOBAHHUE, COJIb, AJIEKTPOOTPULATEIbHOCTb, CTEIEHb
OKHUCJICHHSI, XHMHYECKas peaknus, KiIacCUPUKAIMSI PEAKIUH: PpPeaKInu
COCIMHCHUS, PEAKIINN PA3JI0KEHUS, PEaKIUU 3aMEeIICHHs], pEaKInu 0OMeHa,
9K30- W DHAOTCPMHYCCKHE pPEaKIMH, TEIUIOBOH 3¢ (deKT peakuuu, Sapo
aToma, JJICKTPOHHBIM CJIOW aToMa, aTOMHas OpOUTallb, pPaaUyC aTroMma,
XUMUYECKasi CBsI3b, MOJISIPHAsi W HEMOJSpHAs KOBAJIEHTHAs CBSI3b, MOHHAs
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CBsI3b, MOH, KATUOH, aHUOH, PaCTBOP, MAacCOBas J10Js1 BELIECTBA (IIPOLIEHTHAS
KOHLIEHTpAaLusl) B pacTBOPE;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHITHH U
MIPUMEHSITH 3TH TIOHATHUS MPU ONMMCAHUM BEIIECTB U UX MPEBPAICHUI;
UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJISl COCTABIIEHUS (POPMYII BEILIECTB
Y YPABHCHUN XUMUYECKUX PEAKLINM;

ONpeeNsTh BaJE€HTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEJUHEHUSX,
CTENIEHb OKUCIICHUS JIEMEHTOB B OMHAPHBIX COCIMHEHUAX, TPUHAIIEKHOCTD
BEUIECTB K OIpEAeNIEHHOMY KJacCy COEJUHEHUuH 1o ¢opMynaMm, BUA
XUMUYECKOW CBA3W (KOBaJEHTHAas W HOHHAs) B HEOPraHUYECKUX
COEIMHEHUSAX;

packpbiBaTh cMmbici Ilepuognueckoro 3akona J[. WM. Menneneena:
JNEMOHCTPUPOBATh IOHMMAaHWE TEPUOJUYECKON 3aBUCHMOCTH CBOWCTB
XUMUYECKUX DJEMEHTOB OT KX TNOJIOKEHUs B llepumomndeckoil cucreme,
3aKOHOB COXPAaHEHUS MAacChl BEUIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO yYEHHs], 3aKOHa ABOTaIpO;

ONMMCHIBATh M XapakTepu3oBaTh Tabmuunyto Qopmy Ilepuoguyeckoit
CUCTEMbl XUMHUYECKUX JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs MOATrPYIIa
(A-rpynmna)» u «mnobouynas mnoarpynmna (b-rpynma)», manbie u Oombline
NEPUOJbI, COOTHOCUTh OO0O3HAYEHMS, KOTOpbIE UMEITCA B TaOiwuile
«llepnonnueckas cucremMa xumuueckux siemeHToB [[. M. MenneneeBa» c
YUCJIOBBIMU XAPAKTEPUCTUKAMU CTPOEHUS aTOMOB XHUMHYECKHX SJIEMEHTOB
(coctaB u 3apsj sapa, oOlee YUCIo BJIEKTPOHOB U PACIpEEICHHE UX IO
AIIEKTPOHHBIM CJIOSIM);

KJIacCU(UIUPOBATh XUMHUYECKUE JJIEMEHThl, HEOPraHWYECKHUE BEIlECTBa,
XUMUYECKHE peakiuu (MO0 YHCIYy M COCTaBy YYacTBYIOUIMX B pPEaKLHNU
BEIIECTB, 1O TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIAcCOB, MOATBEPKAasi OMHCAHUE IMPUMEPAMH MOJIEKYJSIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIU;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Kauy€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTHM TIPOTEKaHUS XUMHUYECKUX IMpPEBpaAlllEHU B
Pa3IUYHBIX YCIOBUAX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIDHYIO MaccChl BEILIECTB,
MacCOBYIO JIOJIO XMMMUYECKOTO 7JJIEMEHTa 10 (opMmysie COeIUHEHHUS,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOU pEaKInH;

NPUMEHATh OCHOBHBIE OINEpAlMK MBICIUTEIBHON NIESITEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O0O00OIICHHE, CHUCTEMAaTH3aIluI0, KIAaCCH(PUKAIUIO,
BBISIBIICHUE TPUYUHHO--CJIEJACTBEHHBIX CBSI3€M — JJISI WM3Y4YEHUs] CBOWCTB
BEILECTB U XUMHUYECKUX PEAKIIHiIl, €CTECTBEHHO-HAYUYHbIE METO bl TO3HAHHUS
— HaOo/IeHUe, W3MEPEHUE, MOJICIMPOBAHUE, SKCIEPUMEHT (peasibHbIA U
MBICJICHHBIN);
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CJIeI0BaTh MpaBUjIaM MOJIb30BAaHUS XMMUYECKON MOCYI0M U 1a00paTOpHBIM
o0opynoBaHHEM, a TakkKe MpaBwiIaM oOOpalleHHs C BeELEeCTBAaMH B
COOTBETCTBUM C HHCTPYKIUSMU 1O  BBINOJIHEHUIO  JTAOOPATOPHBIX
XUMHYECKUX OIBITOB MO MOJIYYEHUIO U COOUPAHUIO ra3000pa3HbIX BEIIECTB
(BomopoJa M KHUCIOpOAA), NPUTOTOBIEHUIO PACTBOPOB C OIpPENEIEHHON
MacCOBOM JI0JIE pacTBOPEHHOIO BELIECTBA, IUIAHUPOBATH U IIPOBOAUTH
XUMHYECKUE SKCIEPUMEHTHl [0 pAClO3HABAHUIO PACTBOPOB IIEIOYEH U
KHACJIOT C MOMOIIbI0 MHAMKATOPOB (JaKMyc, (GeHOoN(TalenH, METUIIOPAHK U

JpyTHe).

K koniy oOydenust B 9 kjacce mpeaMETHbIE pe3ylbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PaCKpBIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHATUI: XUMUUYECKUN AJIEMEHT,
aToM, MOJIEKyJa, HMOH, KAaTHOH, AaHWOH, MPOCTOE BELIECTBO, CIOXKHOE
BEILIECTBO, BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKUCIICHUS,
XUMUYECKasi peakius, XUMHIECKas CBsA3b, TeIJIOBON 3 PpekT peakiuu, MoJib,
MOJISIPHBIN 00BEM, pacTBop, AJIEKTPOJIUTHI, HEDJICKTPOJIUTHI,
ANIEKTPOJIUTHYECKAS TUCCOLMAIINS, PEaKIIU HOHHOTO OOMEHa, KaTaJu3aTop,
XUMUYECKOEe  paBHOBECHE, OOpaTuMble H  HEOOpaTUMbIE  PEaKIIHH,
OKUCJIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIMM, OKUCIUTEIb, BOCCTAHOBUTE!Ib,
OKHCJIEHHE ¥ BOCCTaHOBJICHWE, aJUIOTpOIus, amM(pOTEPHOCTh, XUMHUUECKas
CBs3b (KOBaJICHTHAsl, HOHHAS, METa/UIMUeCcKas), KPUCTAJUITMUECKass PEenIeTKa,
KOppO3UsI METAJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOW peakiuu, MpeaeabHO
nonyctuMast konuentpanus [/IK BemecTsa;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKUX TIOHATUH U
MPUMEHSTh 3TH MOHATHS NPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCITOJIH30BaTh XUMHUYECKYIO CUMBOJIMKY JIJII COCTaBJICHHUs] ()OPMYJT BEIIECTB
Y YPABHCHUN XUMUYECKUX PEAKIINM;

ONpPEAEsATh BAJIEHTHOCTh M CTENEHb OKUCJICHUS XUMUUYECKHUX 3JIEMEHTOB B
COCIMHECHUSAX  PA3JIMYHOTO  COCTaBa, [MPUHALICKHOCTh  BEHIECTB K
OTIpeIeIEHHOMY KJIACCY COCIMHEHHH 1Mo GopMysiaM, BUJ XUMHUYECKON CBS3U
(KoBaJIeHTHAs, WOHHAs, METa/UIMYECKasi) B HEOPraHWYECKHUX COCIUHCHUSX,
3apsii HOHA TI0 XUMHUYECKOH (opMyJie, XxapaKTep Cpelibl B BOJHBIX PacTBOpax
HEOPTraHWYECKUX COCAUHEHHUM, TUM KPUCTAUIMYECKON PEIIETKH KOHKPETHOTO
BEIIIECTBA;

packpbiBaTh cmbich llepuommueckoro 3akoHa J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €r0 IMOHMMAHWE: OMNHUCHIBAaTh M  XapaKTEpHU30BaTh
tabmmuayro  popmy Ilepmognyeckoii CHUCTEMBI XHMHUYCCKHX DJICMEHTOB:
pasmuyath TOHATHS «IJIaBHas moArpymnma (A-rpymma)y W «moOodHast
noarpynna (b-rpymma)», Maiple W OOJIBIIME TEPHOJBI, COOTHOCHTH
0003HaYCHUS, KOTOPhIE UMEIOTCS B IMEPHOINYSCKON TAOJINIIE, C YHCIIOBBIMU
XapaKTEePUCTUKAMH CTPOCHHUS aTOMOB XHMHYECKHX DJEMEHTOB (COCTaB H
3apsa  sapa, OOINee YHCIO DJJIGKTPOHOB U paclpedesieHHe UX IO
3JIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIME 3aKOHOMEPHOCTH B H3MEHEHUH
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CBOWMCTB 3JIEMEHTOB M WX COCAWHEHUN B Mpejenax MallbIX MEPHOJIOB H
TJIABHBIX TIOJATPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKHE HJIIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA,
XAMHUYECKUE peaknuu (MO YUCIAy M COCTaBy YYacCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3()eKTy, M0 HU3MEHEHUIO CTETECHEH OKHUCICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBaTh) OOIMKME W CHEUDUUECKHEe XUMHUYECKUE
CBOWCTBA TIPOCTBIX M CIIOKHBIX BEIIECTB, IOATBEP)KIAs OMMCAHHEC
IpUMEPaMH MOJICKYJISPHBIX M HWOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIIHA;

COCTaBJISITh YPABHEHUS AJICKTPOJIUTHUCCKON TUCCOIMAIIUU KUCTIOT, IIeIouen
U COJICH, MOJHBIE W COKpAIEHHBIC yYpaBHEHUS PEaKIMii MOHHOTO OOMEHa,
YPaBHCHHS PEAKIUH, MOATBEPKIAIONINX CYIIECTBOBAHUE T'CHETUYCCKOMN
CBSI3U MEXK]Iy BEIECTBAMU Pa3IMUHBIX KJIACCOB;

packpeIBaTh  CYIIHOCTh  OKHCIWTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIINN
MIOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKaHUS XWMHUYCCKHMX IMPEBPAICHUA B Pa3IMYHBIX
YCIIOBUSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYFO MaccChl BEILIECTB,
MAacCOBYIO JIOJIF0 XMMHYECKOTO DdJeMeHTa 10 (opMyse COeAUHEHHUS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO
XUMHYECKOU peakilny;

coOJII01aTh MpaBHiia MOJIb30BAaHUS XUMHUYECKOW MOCYA0NH U JTaOOpaTOPHBIM
o0opyaoBaHMEM, a Tak)Ke TMpaBWwia OOpalleHuss C BelIeCTBaMH B
COOTBETCTBHM C HWHCTPYKIUSIMH 10  BBINOJIHEHUIO  JTAOOPATOPHBIX
XUMHYECKUX OIBITOB MO MOJYYEHUIO U COOUPAHUIO ra3000pa3HBIX BEIIECTB
(aMMMaka M yriaeKucaoro rasa);

IPOBOAUTH PEAKIUH, MOATBEPHKAAIONINE KAYECTBEHHBIM COCTaB PAa3TUYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-, OpPOMHUI-, HOIU-,
kapOoHat-, Qocdar-, cunukar-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI ¥ MOHBl HW3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B BOJHBIX
pacTBOpax HEOPTraHMYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIC OINEPAIlMU MBICTUTEIHHON NESITEIbHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHE, 00OOIICHUE, CUCTEMATH3AIIUIO0, BBISIBICHHE MPHYUHHO-
CJICICTBCHHBIX CBSI3€M — IS W3y4YEHUS CBOWCTB BEIIECTB M XHUMHUYECKUX
peakinii, eCTECTBEHHO-HAyYHbIE METOJbl TO3HAHWS — HaOIIOACHHE,
U3MEepeHne, MOICIIMPOBAHNE, SKCTICPUMEHT (PEAIbHBIN M MBICTICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne HanmeHoBaHMe pa3jeiioB U Komuriecrso acos DJIeKTpOHHbIe (L (POBbHIE)
n/n TeM MPOrpaMmbl Bceero Konrpoinusie IipaxTadeckne o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Pa3pgen 1. IleppoHavajibHble XUMHYECKHE TOHSITHS
XuMus — BaxkHas 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bubmmoreka [{OK
MPAKTUYECKOUN ACATETbHOCTH https://m.edso0.ru/7f41837c
gejoBeKa
12 BemectBa 1 xuMuyeckue 15 1 bu6moreka [IOK
peakuuu https://m.edso0.ru/7f41837¢
Hroro mo pazueny 20
Pa3znesn 2. BaxHeiinue npeacTaBuTe/ M HEOPraHM4eCKNX BellecTB
21 Bosayx. Kucnopon. [Tonsarue 06 6 bubnuoreka [IOK
OKCHIaX https://m.edsoo.ru/7f41837c
29 Bopopon. Ilonsitue o kucnorax 8 1 bu6mmoreka [IOK
U COJISIX https://m.edso0.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHMSIX https://m.edso0.ru/7f41837c
24 OcHOBHBIE KJIaCChI 11 1 1 bubmuoreka [JOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Xumu

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckas cucrema xumnueckunx 3jaemMenToB JI. U. MenaeneeBa. CTpoenne aToMOB.
4ecKas cBfA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHBIC PeaAKIIUN

3.1

[Iepronnueckuii 3aKOH U
[lepuoaunueckas cucrtema
XHMHUYECKUX 31eMeHTOB /1. H.

Mennene-esa. CTpoeHue aroma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

XUMHYECKAA CBA3b.

bubmuoreka [JOK
3.2 OxucruTensHo- 8 1 https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTCIIBHBIC peaKIII/II/I
bubmmoreka [{OK
Hroro no pasnery 15 https://m.edsoo.ru/7f41837c
p 3 bubmmoreka [{OK
C3CPBHOC BPCM3 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4

[TPOTPAMME
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9 KIIACC

KoauvecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBanmue pa3esioB U TeM udpoBbie
Ne i/ pasi Konrtpoiasbubie | IlpakTHyeckue (1ucpp )
NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsbI padoThbI pecypebi
Pa3nea 1. BemecTBo 1 XMMH4YeCKHe peaKIUH
11 [ToBTOpEHue u yriydieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHX 4 bubnuoreka [JOK
) peaKimit https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. 8 1 1 bubnuoreka [IOK
' XHWMHUYECKUE PEAKIIUN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3pen 2. HemeTa/sILI M UX COeIUHEHHUS
21 OO6mrast XapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKUX
2.2 BHI;IMeHTOI; Vlzg-rpynmﬂ. Cepau eé 6 Eubmrorexa TOK
https://m.edsoo.ru/7f41a636
COeJIMHEHUs
OO01as XxapakTepUCTUKa XUMUYECKHX
bu6mmoreka [JOK
2.3 anemeHTOoB VA-Tpynmsl. A3ot, hpochop u ux 7 1 https://m.eds0o.ru/7f41a636
COEJIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
24 9J'I:1-\I/ICHT01; IVAIirpynr[LI. VYrnepon u 8 1 2 bubmorexa [IOK
. https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHS
Hroro no paszneny 25
Pa3nen 3. Metasiibl U UX COeIMHEHUS
3.1 OO0111e cBOIICTBA METAIIJIOB 4 Bubmzorexa HOK

https://m.edsoo.ru/7f41a636
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bubmuoreka [JOK

3.2 Baxkneiime MeTaJUIbI 1 UX COSIUHEHUS 16 1 https://m. eds0o.ru/7f412636
Hroro mo pazueny 20
Pa3nen 4. Xumus u okpyzkaionas cpeaa
bubmmoreka [{OK
4.1 BemecTBa 1 maTepuainbl B KU3HU YEIOBEKA 3 https://m.edsoo.ru/7f412636
Hroro mo pazmeny 3
P 3 bubmmoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4
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YYEBHO-METO/JUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT'O ITIPOLIECCA
OBSIBATEJIBHBIE YYUEBHBIE MATEPUAJIBI 1JI5S1 YYEHUKA
Xumus, 8 kiacc/ 'abpuensn O.C., OctpoymoB WN.I'., CnaakoB C.A., AKIuoHepHOe
obmectBo «M3maTenscTBO «IIpocBemicHue»
Xumus, 9 kiacc/ 'abpuensu O.C., OctpoymoB W.I'., CnankoB C.A., AKIIMOHEPHOE
obmectBo «M3marenscTBO «IIpocBemnienue

METOANYECKHUE MATEPHUAJIBI JIA YUUTEJIA

1. I'abpuensu O. C., Bockoboinukosa H. II., AmykoBa A. B. HacronpHas kHura
yuntens. Xumusa. 8 KI.. Metonuueckoe mocobue. - M.: Jlpoda, 2021.
2. Tabpuensn, O. C. Meronuueckoe mnocobue k yudeOHuky O. C. ['aOpuensiHa
«Xumusay. 8 wmacc / O. C. Tl'abpuensn. — M. : Ipoda, 2021. — 109.
3. T'abpuensn, O. C. Mertonuueckoe mnocobue k yueOHuky O. C. T'abpuensina
«Xumusay. 9 wmacc / O. C. T'abpuensn. — M. : Ipoda, 2021. — 108.
4. Xumusga : texHosoruueckue kaptbl kK yueOHuky O. C. Nabpuensna «Xumus. 8
Kjgacc» : meroaudeckoe mocobue / JI. WM. Acamoa. — M. : Jlpoda, 2020
6. Xumus. [IpumepHas pabodas mporpamMma U MeToaudeckue pekomeHaanuu. Y MK
INabpuensna O.C. u ap. 8-9 knacc.- Mocksa : [Ipocsemnienue, 2022.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://lesson.edu.ru/04/08
https://resh.edu.ru/for-teacher
https://edsoo.ru/
https://content.edsoo.ru/lab/
http://www.fipi.ru/
http://school-collection.edu.ru/

ok wnE
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