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ITOSICHUTEJIbHAS 3AIINCKA

[IporpaMma 10 XUMMMM Ha YpPOBHE OCHOBHOTO O0OIllero 0O6pa3soBaHMs
COCTaBjieHAa Ha OCHOBe TpeOOBaHMII K pe3yJbTaTaM OCBOEHMSI OCHOBHOI
06pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOI'O 00111ero o6pa3oBaHusl, IIpeicTaBIeHHbIX
B @I'OC 00O, a Takke Ha OCHOBe defepasbHON pabouen MporpaMmbl BOCITMTAHMS
M C YUYETOM KOHIENIMM TIIperogaBaHus YydyeOHOro Ipeamera «XUMHUS» B
06pasoBaTeIbHbIX oprauusanusx Poccuickon @epepalinmn.

[Iporpamma Mo xuMmuu Ha€T NIpeAcTaBjeHMe O IeJisgX, OOIei CcTpaTerumu
0oOyYeHMs], BOCIMTAHMSI UM Pa3sBUTUSI OOYYAIOIIMXCS CPeICTBaMU YYEOHOIro
npeaMerTa, yCTaHaBJIMBAET ob6s13aTeIbHOE npeaMeTHOe conmepykaHue,
IpeayCcMaTpuBaeT paclpefejeHre ero Mo KjiaccaM U CTPYKTYpUpPOBaHMe II0
pasmejsaM M TeMaM IpPOrpaMMbl IO XMMMM, OIIpeIessieT KOJIMUYEeCTBEHHbIe WU
KaueCTBEeHHbIEe XapaKTEePUCTUKA comepsKaHus, PEKOMEeHAYEMYIO
IIOCJ/IEIOBATeIbHOCTD ~ M3YUEeHMS XMMMM C YYETOM  MEXKIPeOMETHbIX U
BHYTPUIIPEIMETHBIX  CBsSI3€ii, JIOTMKM y4YeOHOro Mpolecca, BO3PACTHBIX
OCOOEHHOCTelI  OOYYaloIIMXCS, OINpedeseT BO3MOXKHOCTM HpegMeTa  IJIs
peaymusanuy TpeOGOBaHUIM K pe3yjbTaTaM OCBOEHMS OCHOBHOM 0Opa3oBaTebHOM
MporpaMmbl Ha YPOBHE OCHOBHOTO 00I11Iero 06pa3oBaHMsl, a Takke TpebOBaHUM K
pe3yJsibTaTaM OOyUeHMs] XMMIUM Ha YPOBHE 1iejieit U3ydeHus ITpeaMeTa M OCHOBHbBIX
BUJIOB yueOHO-TIO3HABAaTE/IbHOM JesITeJIbHOCTM OOyUalollerocsi Mo OCBOEHMIO
yueOHOTO cofiepsKaHmsl.

3HaHMe XUMMM CJIYXXKUT OCHOBOM [Jjis1 (OPMUPOBAHMUSI MMUPOBO33PEHMS
00y4JaloIerocst, ero MpeacTaBjieHUI O MaTepuaJibHOM €OMHCTBE MMpPA, BaKHYIO
posib UrpaioT GopMHUpyeMble XUMMEN IPeACTaBJIeHMS O B3aMMOIIPeBpallleHUsX
SHePrUM M 00 3BOJIIOLMM BEIIECTB B IMPUPOME, O MYTIX pelIeHus TJIOOaTbHbIX
Mpo6JIeEM YCTOMUYMBOTO PasBUTUSI UYEJIOBEUECTBA — ChIPbEBOI, SHEPIreTUUECKOM,
MIAIIEBOM M 9KOJIOTMYeCKOoM 6e30I1acHOCTH, ITpo0JIeM 3 paBOOXpaHEeHMS.

Usyuenne xummn:

CIIOCOOCTBYET  peajm3allMy  BO3MOXXHOCTEM  IIJII  CAaMOpasBUTUS U
dbopmurpoBaHMsI KYJIbTYPbI IMYHOCTH, €€ 00111el ¥ QYHKIMOHAIBHOM I'PAMOTHOCTH;

BHOCUT BKJIaA, B (opMMUpOBaHME MBIIUIEHUSI M TBOPYECKUX CIIOCOOHOCTEN
OOYyUaroIMXCs, HABbBIKOB UX CAaMOCTOSTEJbHOM Yy4YeOHOM [1esiTeJIbHOCTH,
9KCIIEPUMMEHTAJIbHBIX M MCCJeIOBATENbCKMX YMEHMM, HeOOXOIMMBIX KaK B
ITOBCETHEBHOM JKMU3HM, TaK M B TPODHECCHOHAIBHONM OeSITe/IbHOCTH;

3HAKOMUT CO CHenupuUKON HAYYHOTO MBIIIJIEHNSI, 3aK/JaIblBa€T OCHOBBI
11€JIOCTHOTO B3IJISIa HAa €AMHCTBO IPMPOAbI U YeJI0BEKA, SIBJISIETCSI OTBETCTBEHHBIM
9Tarom B GOpMUPOBAHMUM €CTECTBEHHO--HAYYHOM I'PAMOTHOCTHM OOYUaIOIIMXCS;



crocobcTByeT (GOPMUPOBAHMIO IIEHHOCTHOTO OTHOIIIEHMSI K eCTeCTBEHHO-
-HayYHbIM 3HAHMSIM, K IIPUPOJIE, K UeJIOBEKY, BHOCUT CBOM BKJIa[, B 9KOJIOT MYECKOE
o6pa3oBaHye OOYUYaIOIINXCS.

IlaHHbIe HAIpaBjeHMsI B OOYUeHMM XUMUM O00ecCIeurBaroTCsl CIelu@uKomn
cofmepykaHussT  yueOHOro mpeameTa, KOTOPbIM  SIBJISIETCS  IeIaroru4yecku
aJanTMpOBaHHBIM OTpaykeHueM 6a30BOM HAYKM XMMUM Ha OIpeleIEHHOM 3Tare eé
pasBUTHSI.

Kypc xumMum Ha ypoBHE OCHOBHOI'O 00I11Iero oOpa3oBaHMsI OPMEHTUMPOBAH Ha
OCBOEHMEe OOYYaIoIIMMMUCSI CUCTEMbI MepBOHAYAJbHBIX ITOHSITUI XUMMM, OCHOB
HEOPraHMYeCKOM XMMUM ¥ HEKOTOPBIX OTOEJIbHbIX 3HAUMMBIX ITOHSITUIA
OpraHMYeCcKOM XUMUN.

CTpyKTypa comepskaHus IMPOrpaMMbl MO XuMuM cHopMupoBaHa Ha OCHOBE
CUCTEMHOTO Toaxona K eé msyueHuio. CopepskaHue CKJIabIBA€TCSI U3 CUCTEMBI
TIOHSITUM O XMMMUUYECKOM 3JIEMEHTE U BEIIeCTBE M CUCTEMbI ITIOHSITUIM O XMMMUUECKOM
peakuyu. O6e 3T CUCTEMBI CTPYKTYPHO OpPraHM3OBaHbl IO IPUHIUAITY
MOCJIe/IOBATE/IbHOT'O Pa3BUTHS 3HAHUIM HAa OCHOBE TeOpPeTUYECKUX MpeACcTaBIeHN
pPa3HOT'O YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOT'O YUeHMST KaK OCHOBBI BCEI'0 €CTEeCTBO3HAHMSI;

- ITepuonuueckoro 3akoHa [I. 1. MeHpeneeBa Kak OCHOBHOT'O 3aKOHa XMMUH;

- YUeHUs O CTPOEHUM aToOMa ¥ XUMUYECKOM CBSI3M;

- TIpelCTaB/JeHUiI 00 32JIEKTPOJUTUUECKON IUCCOLMAIIMM  BeIeCcTB B
pacTBOpax.

TeopeTnueckme 3HAHUSI PaCCMATPUBAIOTCSI HA OCHOBE SMIIMPUYECKU
MOJTYYEHHBIX ¥ OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS MTOC/IEIOBATEIbHO OT OJJHOTO
YPOBHSI K IPYTOMY, BBITIOJIHSIST QYHKIIMY OOBSICHEHUS 1 ITPOTHO3UPOBAHMST CBOMCTB,
CTPOEHMST ¥ BO3MOYKHOCTEN IMPAKTMUECKOTO MPUMEHEHMS U MTOJTYUeHMST M3ydaeMbIX
BEIIeCTB.

OcBoeHmne mporpaMMbl II0 XMMMUU  CIIOCOOCTBYeT  (OPMMPOBAHUIO
MIpeICTaBIEHMSI O XMMUUYECKOM COCTABJISTIOLIEN HAaYYHOM KapTUHBI MMUpa B JIOTMKE
€€ CYCTEeMHOM IIPUPOIbI, IEHHOCTHOT'O OTHOIIEHMS] K HAYyYHOMY 3HAaHUIO I METOIaM
MO3HAaHMSI B Hayke. V3yueHme XMMMUM MPOUCXOOUT C TIPUBJIEYEHMEM 3HAHUM U3
paHee M3YUYEHHBIX YueOHbIX NpeamMeToB: «OKpyskawoimii mup», «buomorus. 5-7
Kjacchl» 1 «@Pusmka. 7 Kiaaccr.

[Ipy u3yYeHUM XUMMUM TIPOMUCXOIUT (opMMUpOBaHME 3HAHUM OCHOB
XMMMYECKOM HayKyM KaK 00JIaCTM COBPEMEHHOI'O eCTEeCTBO3HAHMS, MPaKTUYECKON
IesITeJIbHOCTM YeJI0BEKA M KaK OJTHOTO M3 KOMIIOHEHTOB MMPOBOM KYJIbTYPhI. 3amaua
yueOHOro IpeaMeTa COCTOUT B (OPMMPOBAHUM CUCTEMBI XUMUYECKUX 3HAHUNA —
BKHENIINX (PAKTOB, MOHSITUM, 3aKOHOB ¥ TEOPETUUYECKUX TOJIOKEHUI, JOCTYITHBIX
0000IIIeHNI MMPOBO33PEHUYECKOTO XapaKTepa, SI3bIka HayKy, B IIPUOOILIEHUM K



HAayYHbIM METOHAM ITO3HAHMS IIpU M3YUYEHUM BEIEeCTB M XUMMUUYECKMUX PeaKlnil, B
dhopMMpOBaHMUM U PA3BUTUM ITO3HABATEIbHBIX YMEHUN U UX IIPUMEHEHUN B YUeOHO-
ITO3HABATEJIbHOM U YYEOHO-UCCIeI0BATE/IbCKOM esITeIbHOCTY, OCBOEHUM ITPaBUJI
6e30I1acHOro obpalleHus C BellleCTBaMy B ITOBCETHEBHOM SKU3HNA.

[Ipy MsyyeHum XumMuy Ha YpOBHE OCHOBHOI'O OOILIEro 0O6pa3oBaHMSI BayKHOE
3HaYeHMe mpuobpesu Takue 1ejm, Kak:

- (QopMMupOBaHME MHTEJUIEKTYaJbHO PAa3sBUTOM JIMYHOCTMU, TOTOBOM K
CcaMOOOpa30oBaHMIO, COTPYAHMUUECTBY, CAMOCTOSITEJIbHOMY IIPUHSITUIO peIIeHNH,
CITOCOOHOM alanTUPOBATHCSI K OBICTPO MEHSIIOIIMMCS YCIOBUSIM SKU3HMU;

-  HampaBJIeHHOCTh OOY4YeHMSI Ha CHUCTEMATHMYECKOe  IpUOOIIeHNe
00YyYarIIMXCSI K CaMOCTOSITEJIbHOM ITO3HABAaTEJIbHOM [IeSITeJIbHOCTY, HAyYHbIM
MeTOoJaM ITO3HaHMsI, (POPMUPYIOIIMM MOTMBALIMIO M Pa3BUTHE CIIOCOOHOCTEN K
XUMMU;

- obecrieueHne yCJIOBUIA, CIIOCOOCTBYIOIIMX MPUOOPETEHNIO OOYUaIOIIMMIACS
ONbITa Pa3HOOOPA3HOM HeSITeTbHOCTM, IMO3HAHMUSI M CAMOIIO3HAHMS, KJIFOUEBBIX
HAaBBIKOB (KJIIOYEBbIX KOMIIETEHIINIA), MMEIOIIMUX YHUBEpPCAJbHOE 3HAUeHue mIJIs
pas3JIMYHbIX BUIOB JI€SITEJIbHOCTH;

- ¢dopmupoBaHue o061IeN (QYHKIMOHAIBHOM U eCTeCTBEHHO-HAay4YHOU
IPaMOTHOCTM, B TOM UMCJIe YMEHUI OOBSICHATbL WM OLIEHUBAaTb SIBJIEHUS
OKPY3KAIOIIero Mupa, MCIIOJAb3ysl 3HAHUSI M OIbIT, IOJy4YEHHbIE TPU U3YUEHUU
XUMUU, IPUMEHSITh UX TP pellieHnr MpobJieM B TOBCEIHEBHOM KU3HU U TPYIOBOM
IesITeJIbHOCTH;

- (opmupoBaHme 'y OOYYAIOIIUXCSI TYMaHUCTUUYECKUX  OTHOIIEHUMN,
MMOHMMaHMS LIEHHOCTY XUMMYECKUX 3HAHUM [OJIs1 BbIPAaOOTKM IKOJOTMUECKU
11eJIeCOOOPA3HOrO IOBeAeHMSI B OBITY UM TPYAOBOM [HESITEIBHOCTM B IIEJISIX
COXpaHeHMsI CBOETO 3IOPOBBSI ¥ OKPY3KAIOIIEN ITPUPOTHOM CPEIbI;

- pasBUTME MOTHUBAIMM K OOYUEHMIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCHMTAaHMIO Ha OCHOBE YCBOEHMS OOllleyeJIOBeYecKux IeHHOCTEN,
TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY MPOGWIS ¥ HAIPaBJIEHHOCTU HaJIbHEMIIIETO
00y4eHMs.

OO11iee YMCI0 YaCOB, OTBEIEHHBIX JIJISI U3YUEHMS XMMMUM Ha YPOBHE OCHOBHOTO
ob1iero obpasoBaHmsi, coctapisier 136 yacoB: B 8 kiacce - 68 vacoB (2 yaca B
HeJleno), B 9 kinacce - 68 yacoB (2 yaca B HeZeJiio).



COJEP>XAHUE OBYYEHUA

8 KJIACC

ITepBoHaUa/IbHBbIE XUMMUYECKIE TOHSITHUS

[Ipenmer xumvuu. Pojib XxuMuyu B KM3HM UejloBeKa. XMMMSI B CUCTEME HayK.
Tenma u BemiecTBa. DusMueckue CBOJICTBA BeILECTB. ArperaTHOe COCTOSHMUE
BenlecTB. IloHsATME O MeTOmax ITO3HAHMS B XMMMM. UuMcCThble BellecTBa M CMeCH.
CriocoObI pasgesieHns CMecein.

ATOMBI ¥ MOJIEKY/Ibl. XMUMMUUECKue 3jieMeHTbl. CUMBOJIbI XUMMWUYECKUX
s71eMeHTOB. IIpocTbie U C/IOKHbBIE BelllecTBa. ATOMHO-MOJIEKY/IIPHOE yUeHMe.

Xummnueckast popMyJsia. BaTeHTHOCTb aTOMOB XMMMUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BellecTB. OTHOcuTeIbHAs1 aToMHas macca. OTHOCUTeIbHas
MOJIEKYJ/IIpHas Macca. MaccoBas JOJISI XMMUUYECKOI'O 3JIeMEeHTa B COeIVIHEHMI.

KomuectBo BeiectBa. Mosib. MosispHasg macca. B3auMocBsSI3b KOIMUYECTBa,
MacChl M UMCJIa CTPYKTYPHBIX eOMHUI, BeliecTtBa. Pacuértel 1mo Qopmysiam
XUMMUYECKNUX COeIVIHEHUIA.

dusmyeckne U XUMUUECKMe SIBIeHUsI. XMMuUUecKass peakuyst U e€ Mpu3HaKu.
3aKOH COXpaHeHMsI MacChl BeIllecTB. XuMmmuueckue ypaBHeHus. Kitaccudukamms
XMMUYECKUX peakinil (CoequHeHns], pa3jiosKeHus, 3aMellleHIsl, 0OMeHa).

XumuuecKkuii 3KcnepumeHm:

3HAKOMCTBO C XMMMUYECKOM ITOCY[IOM, IpaBujaMyu padOThl B JIabopaTopuu u
npuémMamu obpaleHust ¢ JJabopaTOpHbIM 0OOPYIOBaHMEM, U3YUeHME U OMMCaAHUE
dbus3MUeckMx CBOMCTB O00Opas3lOB HEOpPraHMYEeCKMX BeleCcTB, HabOI0meHue
dbusnyeckux (IUiaBjieHMe BOCKA, TasHME Jiblla, pacTMpaHMe caxapa B CTYIIKe,
KUITeHMe ¥ KOHAEeHcalysl BOObl) U XMMMUUYECKUX (TOpeHMe CBeul, MPOKaIMBaHME
MeIHOM IPOBOJIOKM, B3aMMOJIEMCTBME MeJjla C KMCJIOTOM) SIBJIeHUM, HaO/IIoIeHe U
OIMCaHMe IMPU3HAKOB IIPOTEKAaHMS XMMMUYECKMX peakumi (pasjioxkeHue caxapa,
B3aMMOJENCTBME CEPHOM KUCJIOTBI C XJIOPUAOM Oapusi, pasyioskeHue TUAPOKCUIA
menu (II) mpu HarpeBaHMM, B3auMoAeNCTBME Xeje3a ¢ pactBopoM coiu menu (II),
M3y4eHMe CIIOCOOOB pasfiesieHMs] CMeCel: C MOMOIIbI0 Maruuta, GuibTpoBaHME,
BbIIIapUBaHNe, OTUCTUJLISINS, XpoMaTtorpadus, IpoBefeHe OUMCTKY TOBapPEeHHOM
conu, HaGIIOImEeHMe M ONMCaHMe  pPe3yJIbTaTOB  IIPOBENEHMSI  OIIbITa,
MJUTIOCTPUPYIOILIETO 3aKOH COXPaHEHMSI MacChl, CO3[aHME MOJIeJeN MOJIEKYJ
(1apocTeps>kHEeBbIX).

BakHel1ye nmpeacTaBUTe/IM HEOPraHMUYeCKUX BelllecTB

Bosnyx - cmech raszos. CocraB Bo3gyxa. Kuciopon — sjneMeHT U IpoOCToe
BenlecTBO. HaxoskgeHme Kucjopoda B Ipupope, Gusmueckue U XUMUUECKye
cBoiictBa (peakiuu ropenus). Oxcupbl. IIpumenenme xuciopopa. Crocobbl
MOJTyYEHMST KUCIOpoAa B JabopaTopuMyu M IPOMBIIIIEHHOCTHM. KpyroBopot
Kucjaopoga B rpupoge. O30H — a/utoTponHas MoguduKaius K1ucjaopoaa.



TermioBon 3ddeKT XUMMUUECKON peakluu, TepMOXMMMUUECKNUe YpaBHEHMS,
9K30- UM DHIOTEpPMMUYECKMEe peakiuu. TOIUIMBO: Yrojb M MeTaH. 3arps3HeHue
BO3OyXa, YCWIEHMe ITapHUKOBOro 3deKra, pa3pylieHe 030HOBOT'O CJIOS.

Bomopon - sneMeHT 1 rpoctoe BelliecTBO. HaxoskmeHue Bomopoaa B IpUpOJIE,
dbusnyeckue 1 XMMUIECKMe CBOMCTBA, IpMMeHeHMe, CIIocoObI moaydeHus. KucaoTsr
" COJIN.

MoJisapHbIlii 06bEM ra30B. PacuéTsl 10 XMMUUECKUM YPaBHEHMSIM.

®dusmueckue CcBOJICTBA BOAbl. Boma Kak pacTBOpuUTeab. PacTBOpBI.
HacebiiieHHble ¥ HeHacChIIIeHHbIE PacTBOPbI. PacTBOPMMOCTb BeILIECTB B BOZE.
MaccoBast [oJig BelllecTBa B pacTBope. XMMMUUECKMe CBOMCTBA Boabl. OCHOBaHMS.
Posib pacTBOpPOB B IpUpOJie U B KMU3HU UejoBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arpsisHeHyue nNpupoaHbIX Boj. OxXpaHa M OUMCTKA IPUPOIHBIX BOL,.

Knaccudukaimsa Heopranmyeckux coemuHenmit. Oxkcupbl. Knaccudukaims
OKCHUIIOB:  cojieobpasymoiiye  (OCHOBHbIE, KUCJIOTHbIEe, aMQOTepHble) U
Hecosieobpasyoiye. Homenknatypa oxcupoB. Dusmyeckue U XUMMUUYECKME
cBo¥icTBa OKCUIOB. [TosyueHme oKCUIoB.

OcHoBanusa. Kiaccudukanys OCHOBaHMIL: IHEJIOUM U HepacTBOPUMbIE
ocHoBaHMsl. HomeHkaTypa ocHoBaHMM. DusMueckue M XUMHUUYECKME CBOMCTBA
ocHoBaHui1. [losryueHme oCHOBaHMIA.

Kucnorsl. Knaccudukanust kucior. HomeHknatypa kuciaoT. @usmuueckue u
XMMMUYECKMe CBOMCTBA KUCIOT. Psanm aktuBHocTu MeTatioB H. H. bekerosa.
[TosryyeHne KMUCIOT.

Coimm. HomenknaTtypa cosein. @usndeckue U XUMHUUECKUe CBOMCTBA COJIEMN.
[TosmryueHne coJien.

['eHeTnyeckas CBSI3b MEXXAY KJacCcaMy HEOPTraHUMYECKUX COeIVIHEHMIA.

Xumuueckuil 3KchepumeHm:

KauyeCTBEHHOe OIlpelesIeHI e COlepsKaHMs KMCIOpoa B BO3Oyxe, MOoJyueHne,
cobupaHMe, paclio3HaBaHME ¥ U3yYEeHMe CBOVCTB KUCIOPOAa, HabJomeHne
B3aMMOIENCTBUSI BEIIECTB C KUCIOPOAOM M YCJIOBMSI BO3HMKHOBEHUSI U
npeKkpalleHns ropenns (1moskapa), 03HaKOMJIEH)E C 0O0pa3aMy OKCHUIIOB U OTIMCaHMe
X CBOMCTB, TIOJIy4YeHMe, coOMpaHue, pacliO3HaBaHME ¥ W3YUeHNMEe CBOJICTB
Bozlopoza (ropeHue), B3auMmojencTaue Bogopona ¢ okeumom menu (II) (Bo3amoskHO
MICIIOJTb30BaHMe BUIeOMaTepuasaoB), HAbIOneHe 06Pa3I0OB BEIECTB KOJIMUECTBOM
1 Mosb, ucciemoBaHME OCOOEHHOCTEM paCTBOPEHMS BEIIECTB C Pas/IMIHON
PacCTBOPUMOCTBIO, IPUTOTOBJIEHME PACTBOPOB C ONpPeIeJEHHOM MacCOBOM OOJIei
PaCTBOPEHHOTO BEIIECTBA, B3aMMOMENCTBME BOIbI C MeTa/ulaMy (HAaTpUEM U
KajblyieM) (BO3MOSKHO MCIIOJIb30BaHME  BUIEOMATEPMAJIOB), MCCIEOOBaHME
06pa3I0B HEOPraHMYECKNX BEIIECTB Pa3/IMUHbIX KJIACCOB, HAOJIOAeHNE U3MEHEHMS
OKPAaCKM MHIMKATOPOB B PACTBOPAX KUCJIOT U 1LI€JIOUEN, M3yUYeHMe B3aMMOIECTBUS



okcupa menu (II) ¢ pacTBopoM CepHOM KMUCIOTHI, KUCJIOT C METaIJIaMM, PeaKIui
HeNTpaau3aluu, IOJyYeHMe HepPaCTBOPUMBIX OCHOBAHMI, BBITECHEHME OIHOIO
MeTa/la IPYyTUMM U3 pacTBOpa COJIM, pellieHMe SKCIepUMEHTaIbHBIX 3a/1a4 110 TeEMe
«BaskHei11me Kaaccbl HEOPraHMUeCKUX COeMHEHUN».

Ilepuognueckuit 3akoH u Ilepmoamueckass cucreMa XMMMYECKHUX
anemeHTOB [I. . MenaeneeBa. CtpoeHue aTtomMoB. XuMu4YecKasi CBSI3b.
OKuCINTE/TbHO-BOCCTAHOBUTE/IbHbIE peaKIuu

[lepBble MOMBITKM KaacCUpUKALIUM XUMUUYECKUX 3jieMeHTOB. [loHsTMe o
IpynIax CXOOHBbIX 3JIeMeHTOB (IlleJIOYHble U IlleJIOUHO3eMesIbHble MeTaJslIbl,
rajioreHbl, MHEPTHbIE T'a3bl). DJ€MEHTbI, KOTOpble 00pa3yloT aM(pOTepHble OKCU/IbI
Y TUTPOKCHUIBI.

[Tepuonnueckuit 3akoH. ITepuognyeckasi cucrTeMa XMMUUYECKUX 3JIEMEHTOB /.
U. MenpeneeBa. KoporkonepuogHast 1 ajimHHonepuogHast popmsi I1epmoanyeckoinn
cuctembl xummdeckux snemeHToB [l. . MenpeneeBa. Ilepmonbsl u TpyIiibl.
@uU3nYeCKuit CMbICJ ITOPSAKOBOrO HOMeEpPa, HOMEPOB IeproAa U IPYIIIbI 3JIeMeHTa.

Ctpoenne atomoB. CocTaB aToMHbIX siaep. M3oTomnbl. DaekTpoHbl. CTpoeHmne
9JIEKTPOHHBIX  000JI0UeK aToMOB IepBbIx 20 XMMMUUYECKMX  3JIEMEHTOB
ITepmopnueckonn cuctembl I. V. MeHpeneeBa. XapaKTepUCTUKA XUMUYECKOTO
3JIeMeHTa 1o ero mnoJjioxkeHnto B [lepmonnueckon cucreme /. . MeHeneeBa.

3aKOHOMEPHOCTM W3MEHEeHUsI paauyca aTOMOB XUMMUUECKMX 3JIEMEHTOB,
MeTaJIJTMUEeCKUX Y HeEMeTa/UTMUeCKX CBOMCTB I10 TPyIIaM U IepuoiaM.

3Hauenue Ilepuonymueckoro 3akoHa u [leprognueckoi CUCTEMbI XMMUUYECKUX
97IEMEHTOB [AJis1 pa3BuUTUS Hayku u mpaktuku. II. V. MeHpeneeB - yu€HbIN U
rpa>kIaHNH.

Xumnueckasi cBsi3b. KoBaneHTHast (ToJisipHasi M HeNOJISIpHasi) CBSI3b.
OJIEKTPOOTPULIATEIBHOCTh XMMUUYECKUX 37IeMeHTOB. IoHHas1 CBSI3b.

Crenenb  okuciaeHus.  OKUCIAUTEbHO--BOCCTAaHOBUTEJIbHbIE  peaKIv.
[Iporiecchbl okucaeHuss M BoccTaHOBJIeHMSI. OKMCINTENN U BOCCTAHOBUTEJIN.

Xumuueckuil 3KchepumeHm:

M3ydeHre OOpasloB BEIeCTB META/VIOB M HEMEeTa/VIOB, B3aMIMOIENCTBME
TMIPOKCHIA LIMHKA C pacTBOpaMM KHUCJIOT M IIeJIOYel, IPOBEeIEeHME OIIbITOB,
WUTIOCTPUPYIOILIMX — TIPUMEPBI  OKUCJIUTEbHO-BOCCTAHOBUTEIbHBIX  PeaKILyi
(ropeHne, peakiuy pasiosKeHUs, COeTUHEHMS).

MescnpedmemHeole céa3u

Peanm3anmsi MeKIIpeIMETHBIX CBSI3€M IPU M3YYEeHMM XMMUM B 8 Kiacce
OCYIIECTBJIIETCS Uepe3 MWCIIOJIb30BaHME KaK OOIIMX eCTeCTBEHHO--HayUYHbIX
MIOHSITUIA, TaK U TOHSTUM, SIBJISIIOIIMXCS CUCTEMHBIMM IJIST OTHEIbHBIX ITPEeIMETOB
€CTeCTBEHHO--Hay4YHOI'O LIMKJIA.



OO01Me ecTeCTBEHHO--HAay4YHbIe TMOHATUS: HAay4YHbINA (aKT, TUIIOTE3a, TEOPHSI,
3aKOH, aHa/JM3, CHUHTe3, KiIaccubuKalus, epUOIANYHOCTb, HAOJIOIEHNE,
9KCIIEPUMEHT, MOJIeIMPOBaHIEe, M3MepeHMEe, MOJIEe/Ib, SIBJIEHNE.

®dusmka: matepusi, aToM, 3JIEKTPOH, IIPOTOH, HEMTPOH, MOH, HYKJIMI, M30TOIIbI,
PagMOaKTUBHOCTb, MOJIEKYJIa, 3JIEKTPUYECKUII 3apsii, BeIlecTBO, Tej0, OOBEM,
arperaTHoe COCTOSIHME BellleCcTBa, ras, GuU3MYecKue BeJIMYMHBI, eIVHUIIbI
M3MepeHus, KOCMOC, TIJIaHeThI, 3B€3ab1, CoJHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE TTOPO/IbI, TOJI€3HbIE
MCKOITaeMble, TOIIJIMBO, BOJIHbIE PECYPChI.

9 KJIACC

BenrecTBo ¥ XMMMUecKasi peaKuus

[Tepuonuueckuit 3akoH. [leprognyeckas cucreMa XUMUUECKUX 371eMeHTOB [,
. MenpeneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOWCTB
XMMMUYECKMX 3JIEMEHTOB IIePBBIX TPEX MEPUOIOB, KaJINS, KaJIbLIMSI U X COeAVHEHUNI
B COOTBETCTBUM C TIOJIOXKEHMEM 3JeMeHTOB B Ilepmopmueckoit cucreme u
CTpOeHMEM UX aTOMOB.

CTpoeHne BellleCTBa: BUIbl XMMMUUECKON CBSI3U. TUIBI KPUCTAJIMUECKUX
PEeIIETOK, 3aBMCUMOCTh CBOMCTB BeII[eCTBAa OT TUIIA KPUCTA/UIMUECKOM PEIIETKU U
BUJIA XMMUUYECKOM CBSI3M.

Knaccudbukaimss 1 HOMeHKJAaTypa HeOpraHMUeCKUX BeIlecTB. XUMMUUYeCKue
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K pasAMUHbBIM KjaccaM HeOopraHu4yecKux
CcoeITHEeHUI, TeHeTUUeCKasl CBSI3b HEOPraHNYEeCKMX BEIeCTB.

Knaccudbukaims xumMmuecKux peakiyil Mo pasjIMyHbIM Ipu3HaKaM (M0 YMCITY
M COCTaBy YUYaCTBYIOIIMX B peaklMy BeIeCcTB, IO TeIIoBOMY 3(ddeKTy, I1o
M3MEHEHMIO CTeIleHel OKMCJIEHUS] XMMMUYECKMUX 3JIEMEHTOB, IO OOPaTUMMOCTHU, IO
YUYaCTHIO KaTaJu3aTopa). DK30- U SHAOTEPMUYECKIME peaKIuy, TEPMOXUMUIECKIE
ypaBHEHMSI.

[TosaTe o cKOpoCcTM XuMMUeckou peakiuuu. IloHaTME 006 0OO6paTMMBIX U
HEOOpaTUMBbIX XMMMUUECKMX peakiusx. [IoOHSITHe O rOMOTeHHBIX UM IeTepPOreHHbIX
peakiusx. [lonatue o katanuse. [ToHsiTHe 0 xXMMMUUYeckoM paBHOBecuu. DaKTOPBI,
BJIMSIIOIIME HAa CKOPOCTb XMMMYECKOM Peakiuuy U IIOJIOKEeHMe XUMUYECKOTO
paBHOBeECHSI.

OKMC/INTETbHO-BOCCTAHOBUTE/IbHBIE  peakluy,  3JeKTPOHHbIM  OayiaHC
OKMCJIUTEIbHO-BOCCTAaHOBUTEIbHOM peaxiun. CocraBJiieHne YpaBHEHMI
OKMCJIUTEIbHO--BOCCTAHOBUTEJIBHBIX ~ peaknyuid C  MCIIOJb30BAaHMEM  MeETOza
9JIEKTPOHHOrOo 6ajaHca.



Teopust 371EKTPOIUTUIECKON OMUCCOLMALMN. DJIEKTPOIUTHI Y HEDJIEKTPOJIUTHI.
Kartmonslr, anmonbl. MexaHusM OyucCOLMalMM BEIIEeCTB C Pas3sJIMYHbIMM BUIAMU
xuMmmdeckon cBs3u. Crerenb auccouyanuyy. CuibHbIE U C1a0Oble 3JIEKTPOJIATHI.

Peakiyn noHHOro o6mMeHa. Y CJIOBUSI IIPOTEKaHMs peaKluii MIOHHOIO OOMeHa,
IIOJIHbIE ¥ COKpalllEHHble MOHHBbIe YypaBHeHMs peakuuii. CBOMCTBa KUCJIOT,
OCHOBaHMI1 U COJIEM B CBETE MpeCTaBIeHNI 00 3JIEKTPOIUTUUECKON AUCCOLMALIVNA.
KauecTBeHHbIe peakuyy Ha MOHBI. [ToHSITME O TMApOIM3E COJIei.

Xumuueckuil s3kcnepumeHm:

O3HAaKOMJIEHME C MOIEJSIMM KPUCTAIMUECKUX PELIETOK HeopraHudyecKux
BElIeCTB — MeTa/VIOB M HeMeTa/uloB (rpadura M ajsmasa), CJIOXKHBIX BellEeCTB
(xJiopua HaTpus ), UCCieloBaHe 3aBUCUMOCTM CKOPOCTU XMMMUUECKON peakiy OT
BO3OENCTBUSI  Pa3JIMUHbIX  (PAKTOPOB, MCC/IeAOBaHME  3JIEKTPOIPOBOIHOCTU
pPacTBOPOB BeIIeCTB, MPOIlecca AMCCOLMALM KUCTIOT, 11ieJIouel U coyiel (BO3MOKHO
MCIIOJIb30BaHME BUOEO MaTepuasioB), IPOBEIEHME OIBbITOB, WLIIOCTPUPYIOMIMX
NMpU3HAKM IPOTEKaHMs] peakuuil MOHHOro ob6meHa (oOpasoBaHMe OCajKa,
BbiZleJIeHMe Tasa, OOpa3oBaHME BOJIbI), OIBITOB, MJUTIOCTPUPYIOIIMUX IPUMEPbI
OKUCJIUTEIbHO-BOCCTAHOBUTEJIbHBIX peaklyuit (ropeHue, peaklyuy pasyiosKeHus,
coelMHEeHUsI), paclio3HaBaHMEe  HeOpraHMYeCcKMX  BellecTB C  ITOMOIIbIO
KaueCTBEHHBIX peakiluii Ha MOHbBI, pellleHie SKCIIepyMMeHTaIbHbIX 3a/1au.

HemeTanbl 1 UX coeAUHEHUS

O61iast xapakTepucTuka rajioreHoB. (OCOOEHHOCTM CTpPOeHMsI aTOMOB,
xXapakTepHble crereHu okucieHus. CTpoeHne u Qusanyeckue CBOMCTBA MPOCTHIX
BEIIeCTB — raJIoreHOB. XMMMUYEeCKe CBOMCTBA Ha IMpuMepe XJiopa (B3auMOIeICTBIE
C MeTa/ulaMM, HeMeTajiylaMM, Iegodamu). XjaopoBomopon. CosissHas KMUCIOTa,
XMMMUYECKMEe CBOMCTBa, IIOJlydyeHMe, TpuMeHeHue. J[leiicTBMe XJjiopa WU
XJIOPOBOAOPOAA Ha OpraHM3M uejioBeKa. BaskHelime XJI0puabl M UX HaXOKIeHNe B
npupozme.

Oo6wast xapaktepucTtuka 371eMeHTOB VIA-rpymnmbl. OcOOeHHOCTM CTPOEHMSI
aTOMOB, XapakTepHble cTerneHu okuciaeHus. CTpoeHme u (usnyeckue CBOMCTBA
MIPOCTBIX BEIIECTB — KMUCJIOPOJA U Cepbl. AJUTOTPOITHbIE MOAMMUKAIIUM KUCTIOPOIa
" cepbl. XumMnudeckue cBomctBa cepbl. CepoBOmOpO, CTpoeHMe, (pusmMueckue u
xyMmuyeckme cBomcTtBa. OKcuabl cepbl KaK MPeaCTaBUTEIM KUCIOTHBIX OKCHUIIOB.
Cepnas kucioTa, Gusnveckme 1 XMMmnueckye CBOMCTBa (001IMe KaK mpeaCcTaBUTe]IsI
KJlacca KUCQJIOT M crenuduueckne). XuMmUUecKre peakuyu, Jeskaliye B OCHOBE
MIPOMBIIIJIEHHOTO CIIOCO0a ITOJTyYEeHMSI CEPHOM KUCIOThI. IIpumeHeHMe cepHOM
KucaoTbl. Coyiv CepHOM KUC/IOThI, KaueCTBEHHAs peakius Ha CyabdaT-MOoH.
HaxosxkmeHnne ceppl M €€ coeauHEHUM B IIpupope. XMMMUYECKOE 3arps3HeHle
OKPY3KAIOIIEN Cpedbl COEOVHEHMSIMMU Cepbl (KUCIOTHBIE TOXKAM, 3arps3HeHlMe
BO3OyXa U BOOOEMOB), CIIOCOOBI €r0 IIPeaOTBPaIeHMSI.



O6riiass xapakrepucTuka 3/eMeHTOB VA-rpyrmbl. OCOOGeHHOCTM CTPOEeHMS
aTOMOB, XapaKTepHble CTereHM OKMUCIeHMSI. A30T, paclpoCTpaHeHMue B MpuUpome,
dbusnueckme u xuMmdeckue cpoiictsa. Kpyrosopot asora B npupoge. AMMMaK, ero
dbusndeckme 1 XMMMUUECKMe CBOMCTBA, IToTyueHne u npuMeHenne. Coyim aMMOHMS,
X (pusnyeckue u XMMUIECKMe CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
MOHbI aMMOHMSI. A30THAasi KUCJIOTa, €€ TMoJydyeHue, Gusuueckue U XUMUYecKyue
cBoiicTBa (OOIIMEe KaK TIpeACTaBUTENsT KiIacca KUCIOT U  crenuduyeckue).
Vcrosib30BaHMe HATPATOB U COJIEN aMMOHMSI B KAUeCTBE MUHEPAJIbHBIX YV I0OpEeHNA.
XMUMuyeckoe 3arpsi3HEHME OKPYKAIOIIeN Cpelbl COeAMHEHUSIMY a30Ta (KMCIOTHbIE
OOKOM, 3arpsi3HEHME BO3[yxXa, IMOYBbI M BOMOEMOB). Docdop, aaIoTpOITHbIE
Mmoaudukanmumu Gochopa, busnveckme U xummudeckme coyctBa. Oxkcup docdopa
(V) u docdopnas kuciora, dbusmdyeckre U XUMMUYECKMEe CBOMCTBA, IMOJIyuyeHMe.
W cnonb3oBanue pochaToB B KaueCTBe MUHEPAIbHBIX YI0OpEeHUIA.

Oo61ast xapaktepucTtuka sj1eMeHTOB [VA-rpynmbl. OcCOOEHHOCTM CTpPOEeHMSI
aTOMOB, XapaKTepHbIE CTeIIeHM OKUCJIEHNS. YTJIepPO/l, aJUIOTPOITHbIE MOAVUKAIIN,
pacIipocTpaHeHue B mpupoje, busmuueckme M XMMUUECKMe CBOMCTBA. ACOpOLus.
KpyroBopoTr yriaepoma B mpupome. OKcuabl yriepoma, ux @usnMueckue u
XMMMUYECKMEe CBOJWCTBA, [E€MCTBME Ha >KMBble OpPraHM3Mbl, IIOJTyYeHUEe U
NpYMeHeHMe. DKOJoTudYecKue IpobseMbl, CBI3aHHble ¢ okcuaom yriepona (IV),
TUIOTe3a IJ100aJbHOTO TOTEIUIEHMSI KJMMaTa, MapHMUKOBbIM 3(deKkT. YrosbHas
KUCJIOTA U €€ conu, UX (usMuecKue M XMUMUUECKME CBOMCTBA, IOJyuyeHUEe W
npuMmeHeHme. KauecTBeHHass peakuysi Ha KapOboHaT-MOHbL. Vcrosib3oBaHMe
KapOboOHATOB B OBITY, MEIUIIMHE, IPOMbBIIIVIEHHOCTY U CEJIbCKOM XO3SICTBeE.

[TepBoHava/sbHbIE TTIOHATHUSI 00 OPraHMYECKUX BelleCTBaxX Kak O COeIMHEHUSIX
yriaepona (MeTaH, 3TaH, 3TWIEH, alleTWIeH, 3TaHOJI, TJINLePUH, YKCYCHAast KMCJIOTA).
[IpupomHble WMCTOYHMKM YTJI€BOAOPOAOB (yrojib, MPUPOAHBbIA Ta3, HedTh),
MPOAYKThI UX IepepaboTKu (OeH3MH), UX pPOJib B OBITY M IPOMBIIIIEHHOCTM.
[ToHsiTE O GMOJIOTMUECKM BasKHBIX BEIeCTBaX: sKMpax, OeKax, yrjieBomax — U ux
posiM B JKM3HM 4YejioBeKa. MarepuasbHOe eOMHCTBO OpPraHMYEeCKUX U
HEOPraHMYeCKMUX COeAMHEHUN.

Kpemunit, ero ¢wusndeckue u XUMHYECKME CBOMCTBA, IIOJIyUeHUE U
npuMmeHenue. CoenyiHeHMs KpeMHus B rpupoge. O61ye mpeacTaBieHns 00 OKCue
kpemuus (IV) u kpemumneBon kuciore. CUIMKATBI, X UCIIOJIb30BaHNe B OBITY, B
MIPOMBIIIJIEHHOCTY. BaskHeNIle CTpOUTesIbHbIE MaTepuasibl: KepaMuKa, CTEeKJIO,
1leMeHT, OeToH, keyie300eToH. IIpobsieMbl 6€30MaCHOTO  MCIOJb30BaHMS
CTPOUTEIbHBIX MATEPUAJIOB B IIOBCEIHEBHO KU3HM.

Xumuueckuil skcnepumeHm:

n3ydyeHue oOpasloB HEOPraHMUECKNUX BEILECTB, CBOVICTB COJISHOM KMCJIOTHI,
IIpoBeJleHNe KaueCTBeHHbIX peakInii Ha XJIOPU-MOHBI U HaGI0IeHNe TTPU3HAKOB



X TIPOTEKAHMS, OIBITHI, OTpakaiole (u3nMuecKue U XUMUUYECKME CBOMCTBA
rajJoreHoB U UX COoeOMHeHul (BO3MOSKHO MCIIOJIb30BaHME BUIEOMATEPHUAJIOB),
O3HaKOMJIEHMEe ¢ 00pasLamMu XJI0puaoB (TajJoreHna0B), O3HAaKOMJIEHNE ¢ 0OpasLamMu
ceppl U e€ coemuHeHMsMM (BO3MOXKHO MCIIOJIb30BaHME BUIEOMAaTepUaJioB),
HabJIIoeHe Ipollecca oOyIIMBaHus caxapa IOJ AeliCTBYEM KOHIEHTPUPOBAHHOM
CEepHOM KUCJIOTbI, U3yUeHMe XUMUUYECKUX CBOMCTB pa30aBIeHHOM CepPHOM KUCTIOTHI,
IIpOBeeHNe KaueCTBEHHOM peakluy Ha CyJab(aT-MoH M HabIIoJeHue Mpu3Haka eé
IIPOTEeKaHMsI, O3HAaKOMJIeHre C (PU3MUYeCKMMM CBOMCTBaMM a3oTa, ¢ocdopa U ux
coenyHeHUM (BO3MOXKHO MCIIOJIb30BaHMeE BUIeOMaTepuasioB), oOpasiiaMy a30THBIX
1 ¢dochopHbIX yooOpeHUN, MoiyueHue, cobMpaHue, paclio3HaBaHMe U U3yUYeHUe
CBOJCTB aMMMaKa, IPOBeJeHMe KaueCTBEHHbIX peakluili Ha MOH aMMOHMS U
dochar-moH ¥ U3yyeHMe TIPU3HAKOB UX IIPOTEKaHMsl, B3aMMOMENCTBUE
KOHIIEHTPMPOBAHHOM Aa30THOM KMUCJIOTBI C MeAblo (BO3MOSKHO MCIIOJIb30BaHME
BUJIEOMATepPMAJIOB), M3yUeHMEe MOJejell KPUCTAIMUECKMX PEeIIETOK aiMasa,
rpadpura, ¢ysiepeHa, O3HAKOMJIEHME C IPOIECCOM aacopOLMM PacCTBOPEHHBIX
BEIIeCTB aKTUBMPOBAHHBIM VIJIEM M YCTPOMCTBOM IIPOTHBOrasa, IIOJyYeHle,
cobupaHue, pacro3HaBaHMe U M3yueHMe CBOMCTB YTJIEKMCJIOTO Tasa, IpoBelieHle
KayeCTBEHHBIX peakIMii Ha KapOoHAT U CUIMUKAT-MOHbI U U3yUeHMe MPU3HAKOB UX
MpOTeKaHMsl, O3HAKOMJIEHME C TIPOAYKIMEN CUJIMKATHOM ITPOMBIIIJIEHHOCTH,
pellieHNe 3KCIIePUMMEHTAJIbHBIX 3aJau 10 TeMe «BaskHellle HeMeTaslJibl UM UX
COeITHEHUSI».

MeTasuibl M MX COeAMHEHMS

OO611ast XapaKTepUCTUKa XUMUYECKUX 3JIEMEHTOB — MeTa/VIOB Ha OCHOBAaHUMU
X TIoJiokeHust B Ilepuommueckoin cucreme xummyeckux sygemeHtoB [I. U.
MenpeneeBa u crpoenust atomoB. CTpoeHMe MeTa/ioB. MeTa/umyeckast CBSI3b U
MeTaJI/IMuecKasi  KpUCTa/UTMUeCKas  pelIeTKa.  DJIEKTPOXUMUYECKUM  PsIf
HanpspkeHuit meTa/ioB. Dusnueckue M XuMmueckue cBoycTBa Meta/uioB. O0ime
CIIocoObl TOyYEeHMSI MeTasljioB. IIOHSTME O KOppo3MM MeTa/uIOB, OCHOBHBIE
CIIOCO6BI 3alIUThI UX OT KOppo3uu. CiiaBbl (CTa/lb, YYTYH, JIOPTIOMUHNIIA, OGPOH3a)
" UX IIPUMEHEHVE B OBITY M ITPOMBIIIJIEHHOCTH.

[IlenouyHble MeTasIbl: IMOJIOKeHMe B [lepmommueckon cucTeMe XMMUYECKUX
snemeHToB [I. V. MeHneneeBa, CTpoeHMe MX aTOMOB, HaXOKIeHMe B MpPUpOJE.
dusnyeckne M XUMMUUECKHMEe CBOMCTBA (Ha mpuMepe HaTpus U Kamms). OKCuabl u
TMOPOKCUIbI HaTpus U Kaiausa. [IpuMeHeHme IIEJOYHBIX METAJIOB M UX
COeVHEeHUN.

[IlesouHO3eMebHbIE MeTas/lJIbl MarHMii WM KaJbLMi: IIOJIO’KeHUe B
[Tepuoanueckoi cucteme xuMmmuecknux 3jemeHToB /. VI. MeHneneeBa, CTpoeHme UxX
aTOMOB, HaXOKJeHue B npupope. Ousndeckue 1 XMMMUUECKUE CBOMCTBA MAarHUs U



Kablysl. Baskuenime coegyiHeHus Kaabuyst (OKCUI, TUIPOKCU, COJN). JKECTKOCTD
BOJIbI U CITOCOOBI €€ yCTpaHEeHMS.

Amomunnii: nonoskenne B [lepuonmueckoi cuctemMe XUMUUECKUX 3JIEMEHTOB
O. N. MeHpgeneeBa, CTpoeHMe aTOMa, HaxoXXJeHue B Ipupoge. Pusuueckue u
XUMUYECKME CBOMCTBA allOMUHUS. AMpOTepHbIe CBOMCTBA OKCUAA U I'MIPOKCHUIA
AJTIOMMHMS.

XKeneso: nonoskenne B Ilepuognueckoit cucreMe XMMUUECKUX 3jIeMEHTOB /.
. MeHpneneeBa, CTpoeHMe aTOMa, HaxoOKiaeHue B mpupoge. Dusmueckue u
XMMUYEeCKMe CBOMCTBA sKeyie3a. Okcuabl, TuApoKcuabl 1 cou xxenesa (II) u xkenesa
(IIT), nx cocraB, CBOMCTBA U MOJTyUYeHHeE.

Xumuueckuil IKchepumeHm:

O3HAaKOMJIEHMe C oOpasiaMy MeTa/UIOB U CIJIaBOB, UX (QU3MUECKUMU
CBOMCTBaMM, WU3yuyeHMe  pe3yJbTaTOB  KOppO3uMM  MeTa/uloB  (BO3MOSKHO
MCIOJIb30BaHMe BUAeOMaTepuaaoB), OCOOEHHOCTeN B3aMMOAENUCTBUSI OKCUIA
KaJIbLMSI UM HATpusi C BOAOM (BO3MOSKHO MCIOJIb30BaHME BUIEOMAaTEPUAJIOB),
MCCIeIOBaHMe CBOMCTB JKECTKOM BOMbI, ITpollecca TOpeHMs sKejie3a B KUCJIOpPOJe
(BO3BMOXXHO  MCHOJIb30BaHME  BUOAEOMAaTepUaiOB), MPU3HAKOB MPOTEKaHUS
KaueCTBEHHBIX peaKIMii Ha MOHbI: MarHusl, KaJablLiusl, aJTIOMUHMS, ITMHKA, sKee3a (11)
n sxenesa (III), menu (II), HaGMOmEHME M OMMCaHME TMPOIECCOB OKpallIMBAHUS
IJIaMEeHM MOHaMM HaTpusl, Kaausd U Kajabliusgl (BO3MOXKHO MCIIOJIb30BaHMe
BUIeOMaTepUaioB), UCciefoBaHMe aM(pOTEPHBIX CBOMCTB I'MIPOKCHIA AJTFOMUHUS U
TMIPOKCHUAA LIMHKA, PellleHMe SKCIIePMMEHTAIbHBIX 3a7a4u 1Mo TeMe «BasknHerme
MeTa/UIbl ¥ UX COeIUHEHMSI».

XumMusi M OKpy’Kawmasa cpega

BelectBa u Matepmasibl B IIOBCEIHEBHOM >XM3HM UeJjioBeKa. be3omacHoe
MICIIO/Ib30BaHMe BEIEeCTB M XMMUUECKUX peakumit B ObiTy. [lepBast momomip Ipu
XUMMYECKUX OXKOTax U OTPaBJI€HUSIX.

XuMnueckoe 3arpsisHeHMe OKpYysKaroliel cpedbl (MpemesabHast IOMYCTUMas
KOHILIeHTpalus BellecTB, najgee — [[JIK). Poib xumun B pellieHuM 3KOJIOTUYECKUX
po6IeM.

Xumuueckuil IkcnepumeHm:

M3ydeHre OoOpasloB MaTepuasoB (CTEK/IO, CIUIaBbl METAJ/UIOB, MOJMMEpPHbIE
MaTepuaIbl).

MescnpedmemHeole céa3u

Peanm3anmsi MeKIIpeIMETHBIX CBSI3€M IPU M3yYeHMM XuMuu B 9 Kiacce
OCYIIECTBJIIETCS Yepe3 MCIOJb30BaHME KaK OOIIMX eCTeCTBEHHO-HAyUYHbIX
TIOHSITUM, TaK U TOHSITUM, SIBJISIOIIVIXCSI CUCTEMHBIMU [AJISI OTHEJbHbIX IIPeIMETOB
€CTeCTBEHHO--Hay4YHOI'O LIMKJIA.



OO611re ecTeCcTBEHHO-HAy4YHbIe TOHSATHUS: HAy4YHbIM (akT, I'MIOTe3a, 3aKOH,
Teopus, aHaJIM3, CUHTE3, KJacCUupUKaLuusl, IEepPUOAUYHOCTb, HAOJIOIEHNE,
9KCIIEPUMEHT, MOZEe/JMpPOBaHMe, WM3MEpeHNue, MOMeJb, SBJIEHMEe, ITapHUKOBBIN
s dekT, TeXHOJIOrMSI, MaTepUaIbI.

@usuKa: MaTepus, aTOM, 3JIeKTPOH, ITPOTOH, HEMTPOH, MOH, HYKJINJ,, U30TOIIbI,
PaIMOaKTUBHOCTb, MOJIeKYJIa, 3JIEKTPUUECKUN 3apsi, TIPOBOIHMKN,
TIOJIYITPOBOHUKM, OUIJIEKTPUKM, (POTOIJIEMEHT, BEIeCTBO, TeJ0, OObBEM,
arperaTHOe COCTOSIHME BellleCTBa, I'a3, pacTBOP, PaCTBOPUMOCTb, KpMUCTaJL/IMUecKast
pelleTKa, CIUIaBbl, (U3MUECKMe BEJMUMUHBI, €IVMHUIIbI M3MepeHMsI, KOCMUUYEeCKOe
MIPOCTPAHCTBO, IUIAHETHI, 3B€3/1bI, COJIHIIE.

buosnorusi: dotocuHTes, AbixaHue, 6mocdepa, IKOCUCTEMA, MUHEpAIbHbIE
yIoOpeHMsi, MUKPOIJIEMEHTbI, MAKPO3JIEMEHTDI, IIUTATEIbHbIE BEIleCTBA.

I'eorpadms: atmocdepa, ruagpocdepa, MUHEPAJIbI, TOPHbIE TTOPOAbI, IOJIE3HbIE
JICKOTIaeMble, TOIJIBO, BOJIHbIE PECYPCHI.

IINTAHUPYEMBIE PE3VJIbTATbl OCBOEHUS ITPOT'PAMMBI IIO
XNMHUUN HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHM S

JINUHOCTHBIE PE3VYJIBTATDI

JIMUHOCTHBIE pe3yJbTaTbl OCBOEHMSI TIPOrpaMMbl OCHOBHOTO OOIIIEro
0obpa3oBaHMsI ITOCTUTAIOTCS B XOfe OOydeHMUS] XMMUM B €IUMHCTBE Y4YeOHOU WU
BOCIIUTATEIbHON NeSITeTbHOCTU B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUNCKUMMU
COLMOKYJIbTYPHBIMM M TYXOBHO-HPAaBCTBEHHBIMM II€HHOCTSIMMU, IIPUHSITBIMM B
obOIIlecTBe TMpaBMJIaMM UM HOpPMaMy TIOBEIEHMSI M CIIOCOOCTBYIOT ITpolleccam
CaMOITO3HAHMSI, CAMOPA3BUTHUS M COLMAIM3AIINM OO0YUAIOIIVXCS.

JIMUHOCTHBIE  pe3yJIbTaThl  OTPaKAIOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOACTBOBATbCSI CUCTEMOM TIO3UTUBHBIX II€HHOCTHBIX OpPMEHTAUMUI U
pacllpeHe OIbITa IesITeIbHOCTY Ha €€ OCHOBE, B TOM YMCJIe B YACTMU:

1) naTpMoTHMUECKOro BOCIIMTaHMSA:

IIEeHHOCTHOTO OTHOIIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY
M HAyYHOMY HACJeOuio, IOHMMAaHMS 3HAUeHMS XMMMWUYECKOM HayKuM B JKU3HU
COBPEMEHHOI'0 OOIIeCTBa, CIIOCOOHOCTM BJIAAETh MOCTOBEPHOM MH(pOpMAaIuen o
MepeiOBbIX HOCTIDKEHMSIX WM OTKPBITUSIX MMPOBOM U OTEUYECTBEHHOM XUMMUM,
3aMHTEPECOBAHHOCTYM B HaYYHbBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpak JaHCKOT'0 BOCIIMTAHUS:

MPECTAaBJIEHMSI O COLMAJbHBIX HOpPMaxX M MpaBWwiIaX MeEXKJINYHOCTHBIX
OTHOIIIEHMI B KOJIJIEKTMBE, KOMMYHMKATVMBHOM KOMIIETEHTHOCTM B OOIIIECTBEHHO
MOJIE3HOM,  YYEOHO-MCCIenoBaTeIbCKOM, TBOPYECKOM M APYTUMX  BUAAX
IesITeJIbHOCTM, TOTOBHOCTM K PasHOOOPAasHOV COBMECTHOM [OeSITeIbHOCTU TIpU
BBIIIOJIHEHUM YYEOHBbIX, II03HABATE/JbHBIX 3a/1ay, BBIIIOJHEHUM XUMUUECKUX



9KCIIEPUMEHTOB, CO3aHUM YUYEOHBIX ITPOEKTOB, CTPEMJIEHMS K B3aMMOIIOHMMAHUIO
1 B3aMMOIIOMOILIY B ITPOLIECCE ITO YUEOHOM eI TeIbHOCTI, TOTOBHOCTM OLIEHMBATh
CBOE TOBEeIEeHME ¥ TOCTYIKM CBOMX TOBapuIlEei C IO3ULMM HPABCTBEHHBIX WU
IIPABOBBIX HOPM C YUETOM OCO3HAHMSI MOCEICTBUM ITOCTYIIKOB;

3) HeHHOCTM HayYHOI'0 MO3HAHMS:

MMPOBO33pEeHUYECKMe IIPeICTaB/JIeHNsI O BeIleCTBe UM XMMMUUYECKOM peakIyn,
COOTBETCTBYIOIIM€ COBPEMEHHOMY YPOBHIO pasBUTHS HAyKM U COCTaBJISIOINIME
OCHOBY ISl TIOHMMAaHMS CYIIHOCTM HAy4YHOM KapTMHBI MMpa, IpeIcTaB/IeHus 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pasBUTUSI TPUPOMAbI, B3aMMOCBS3SIX UeJIOBeKa C
MIPUPOIHON CPeioi, O POJIM XMMUM B TTO3HAHUM STUX 3aKOHOMEPHOCTEI;

ITO3HaBaTe/IbHble MOTMBbBI, HallpaBJIeHHbIE Ha ITOJyYeHMe HOBBIX 3HAHUIA IO
XMMMUU, HEOOXOOMMble [JII OOBbSICHEHMS HaOJIIOgaeMbIX IIPOLIECCOB U SIBJIEHMUIA,
IO3HAaBaTe/IbHOM, MH(GOPMAIMOHHON ¥ YUTATe/IbCKOM KYJIbTYpPbl, B TOM YMCJIE
HaBbIKOB CaMOCTOSIT€JIbHOM pabOTbl C Y4YeOHbIMM TeKCTaMM, CIIPaBOYHOM
JIUTEPATypOM, JOCTYIHBIMM TEeXHUUYECKMMM CpeAdcTBaMM MHGOPMAIMOHHBIX
TEeXHOJIOTUA;

MHTepeC K OOYUYEeHMIO ¥ IIO3HAHMIO, JI0O03HATEIbHOCTb, TOTOBHOCTb U
CIIOCOOHOCTh K  CaMoOOpa3oBaHMIO, IIPOEKTHOM U  MCCJIeIOBaTeIbCKOM
IesITeJIbHOCTM, K OCO3HAHHOMY BbIOOPY HAIIpaBJIEHHOCTM M YPOBHSI OOYyUeHMS B
IaJIbHeMIIIeM;

4) dbopmupoBaHUS KYJIbTYPbI 3J0POBbSI:

OCO3HaHME II€HHOCTM JKM3HM, OTBETCTBEHHOIO OTHOIIEHUSI K CBOEMY
3II0POBbIO, YCTAHOBKM Ha 3[I0pPOBBIM 00pa3s >KM3HM, OCO3HAHME IIOCJIEeNCTBUNA U
HeIpUSITHE BPeIHbIX MPUBbIUEK (YIIOTPEOIeHMS aJIKOTOJIsI, HAPKOTUKOB, KYPEeHMs),
HEOOXOAMMOCTY COOJIIOAeHMs] IpaBul  0e30IMacHOCTM IIpu  OOpallleHuu C
XMMMWYECKMMU BeIleCTBaMM B OBITY U peaibHOM SKU3HM;

5) TpyaoBoro BocnuTaums:

MHTEpeC K MPaKTUUEeCKOMY M3YUEHMIO Mpodeccuil U Tpyaa pasauyHOro poja,
yBayKeHMe K TPyIy U pe3yybTaTaM TPYIOBOI OesITeIbHOCTI, B TOM UMCJIe Ha OCHOBE
IIpYMMEHeHMs]  IpeJIMeTHbIX 3HaHMM 110  XMMMM, OCO3HaHHbBIM  BBIOOD
VHIVIBUIYAJIbHONM TPAEKTOPUM MPOAO/IKEHNSI 0OPa30BaHMS C YUETOM JIMYHOCTHBIX
VMHTEPeCOB ¥ CIIOCOOHOCTM K XMMMM, OOILLECTBEHHbIX MHTEPECOB U IOTPEOHOCTEN,
YCIEIIHON MPo¢eCCUOHATBHON IeSITeIbHOCTY M Pa3BUTUSI HEOOXOOMMBIX YMEHMU,
IrOTOBHOCTD aIaIlITPOBAThCS B MPOGeCCUOHATILHOM Cpeie;

6) 3K0JIOTMYECKOT0 BOCITUTAHMS:

9KOJIOTMYECKU 11eJIeCO0OPa3HOE OTHOIIIEHNE K IPUPO/IE KaK MCTOUHMKY SKU3HU
Ha 3emyie, OCHOBE €€ CyIIEeCTBOBaHMS, IIOHMMaHME II€HHOCTU 3I0POBOTO U
6e30macHOrO o06pas3a >KM3HM, OTBETCTBEHHOE OTHOIIEHME K COOCTBEHHOMY
bu3nyeckoMy " IICMXMUYECKOMY 3IO0POBbIO, OCO3HAHME II€HHOCTM COOJIIOmEeHMS



mpaBujI 6e30I1aCHOrO MTOBeIEeHMsI IIPU paboTe C BEIleCTBaMM, a TaKKe B CUTYaLMSIX,
YI'POXKAIOIIMX 300POBbIO U JKU3HMU JIIOJIEN;

CITOCOOHOCTM IPUMEHSITh 3HAHMS, IOJIydyaeMble IPU M3YUEHUU XVMUM, IJIS
pellleHus 3a7a4, CBSI3aHHBIX C OKPY’KaIoIlel IPUPOSHOM CPeoi, IJIS TOBILLIEHNS
VPOBHSI  9KOJIOTMUECKOM  KYJbTYpPbl, OCO3HaHMSI TIJIOOQJIBHOI'O XapakTepa
9KOJIOTMYECKUX IPOOJIeM M IIyTel MX pelleHus] IMOCPeACTBOM METOAOB XUMUM,
9KOJIOTMYECKOTO MBbIIJIEHMSI, YMEHMSI PYKOBOJCTBOBATHCSI MM B ITO3HABATEILHO,
KOMMYHMKATUBHOM ¥ COLIMAIbHOM MMPaKTUKeE.

METAIIPEJIMETHBIE PE3VYJIBTATBI

B cocraBe mMerampegMeTHBIX pPe3yJIbTATOB BBIAEJSIOT 3HAUMMble [JIs
dbopMMpoBaHMsS MMPOBO33pEHMS OOIIeHAYYHbIE TTOHSTHS (3aKOH, TeOPUSI, TPUHIINII,
runoresa, Gaxkr, cucrema, IpPOIECC, SKCIEPMMEHT U [Ipyroe.), KOTOpbIe
VICIIO/IB3YIOTCSI B €CTEeCTBEHHO-HAYUYHBbIX YUeOHbBIX IIpeJMeTaxX M II03BOJISIIOT Ha
OCHOBE 3HaHMUI M3 3TUX IMPeaMeTOB (POpPMMPOBATh IPEACTaBJIEHME O IIeJOCTHOM
HAy4YHOM KapTyHEe MMUpa, ¥ YHUBEpCaJIbHbIe yueOHbIe IeicTBUS (TI03HaBaTe/IbHbIE,
KOMMYHMKATUBHbIE, PEryJSITUBHBbIE), KOTOpble ObOeceunBaoT GOpMUpPOBaHIME
TOTOBHOCTM K CaMOCTOSIT€JIbHOMY ILJIAHMPOBAHMIO M OCYIIECTBJIEHUIO YUeOHOM
IesITeIbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCATIbHbIE YUEOHbIE IeMCTBUS

BasoBble jiormueckue geiiCTBUS:

YMEHMSI MCIIOJIb30BaTh IMPUEMBI JIOTMUYECKOTO MBbIIIJIEHUSI TIPU OCBOEHUMU
3HAHMIA: PACKPbIBATh CMbICJ XMMMUYECKUX ITOHSTUI (BBIOEJISITb UMX XapaKTepHbIe
IIPM3HAKY, YCTAaHABJMBAaTh B3aMMOCBSI3b C APYTUMMM IIOHSTUSIMM), MUCIIOJIb30BaTh
TIOHSITUST IJISI OOBSICHEHUSI OTHE/bHbIX (PaKTOB U SIBJIEHUI, BbIOMpPATh OCHOBAHUS U
KpUTEpUM O KiaacCuUKaLMM XUMUYECKUX BeIeCTB UM XMMMUUECKUX peakiuii,
YCTaHaB/JIMBATh IPUUYMHHO-CJIEICTBEHHbIE CBSI3M MEXAY OOBEKTaMM W3YUYEeHMS,
CTPOUTD JIOTMUECKME pacCysKIeHus] (MHOYKTUBHbIE, TeIyKTUBHBIE, 10 aHAJIOTUN),
JleJIaThb BbIBOJIbI U 3aKJIIOUEHMS;

yMeHMue IpUMMEHSITb B IIpollecce IIO3HAHMS TOHATMS (TIIpeIMeTHble U
MeTaIpeIMeTHbIE), CUMBOJIMYECKNE (3HAKOBbIE) MOJIEJIN, UCIIOJIb3yeMbIe B XVMMUM,
Ipeo6bpa3oBbIBATh IIMPOKO MPMMEHSIeMbIe B XVMMUM MOJe/JIbHbIe MPEeACTaBJIeHUs —
XMMMWYECKMM 3HaK (CMMBOJI 3JIeMEHTa), Xumudeckass ¢GopMmysa U ypaBHEHMUE
XMMMWUYECKOM Peakiuy — P pelieHny yueOHO-II03HaBaTeIbHBIX 3a7au, C YIETOM
9TUX MOJIEJIbHBIX IIPEICTABJIEHMI BBISIBJSITD M XapaKTe€pPU30BaThb CYILECTBEHHbIE
MIPU3HAKM M3YUYaeMbIX OOBEKTOB — XMMMUUECKUX BEIIECTB ¥ XMMUYECKUX PEeaKIIni,
BBISIBJISITH ~ OOIIMEe  3aKOHOMEPHOCTM, IIPUMUYMHHO-CJIEACTBEHHbIE CBI3UM U
MIPOTUBOPEUMS B M3yUaeMBbIX ITPOLIECCAX U SIBJIEHMSIX.

BasoBble uccienoBaTe/IbCKye JeMCTBUS:



yMeHMe MCIIOJIb30BaTh ITOCTaBJIE€HHbIE BOMPOCHI B KadyeCcTBe MHCTPYMEHTA
MTO3HAaHMsI, a TAKKe B KaUeCTBe OCHOBBI J1JIs1 HOPMMUPOBAHMS TUIIOTE3bI 10 ITPOBEpPKe
MIPaBWIbHOCTY BbICKAa3bIBAEMBIX CY KIEHUIA;

pMoOpeTeHMe OIbITa IO IJIAHMPOBAHMIO, OPTraHM3AlMM U TIPOBEHAEHUIO
yYEeHMUeCKMX OSKCIIEpMMEHTOB, YMeHMe HabJogaTh 3a XOAOM IIpollecca,
CaMOCTOSITEJTbHO ITPOTHO3MPOBATh €ro pe3yJbTaT, GOopMyJIMpPOBaTh 0O00OIIEHUS U
BBIBOJIbI II0 pe3yJIbTaTaM ITPOBENEHHOTO OMbITA, MCCAeIOBAHMSI, COCTAB/ISITb OTYET
O TIpofe/iaHHOM paboTe.

Pa6ora ¢ nadopmarmen:

yMeHMue BbIOMpATh, aAHAJM3UPOBATh M MHTEPIPETMPOBATH MHPOPMAINIO
pasIMYHBIX BUAOB M (HOPM MpPeACTaBIeHNs, TIOJyYaeMyI0 U3 pasHbIX MCTOYHMUKOB
(Hay4YHO-TIOMYJISIpHAsT  JIMTepaTypa XUMMWYECKOrO COAEepsKaHusl, CIIPaBOYHbIE
nmocobust, pecypcbl VHTepHeTa), KPUTUUECKM OILIEHMBAThb IPOTUBOPEUMBYIO U
HEeJIOCTOBEPHYIO MH(POPMALINIO;

yMeHMe TMPUMEHSTh pas3/IMYHbie METOIbl M 3aIllpOChl IIPM IOMCKE U OTOOpe
MHpoOpMalMM ¥ COOTBETCTBYIOIIMX JTAHHBIX, HEOOXOIMMBIX MIJISI BbITTOJTHEHMS
yueOHbBIX U TO3HaBaTeJbHBIX 33/la4 ONpeNe/IEHHOIO TUIla, IpMOOpeTeHe OIbITa B
06/1aCTM  UCIIOJIb30BaHMS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTUH,
OBJIaJieHle KYJIbTYPOM aKTMBHOTO MCIIOJIb30BAaHUST PA3/IMUHBIX ITOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BbIOVpPATh ONTUMAaJIbHYIO (opMy IpeficTaBieHMs MHpopMau u
WJTIOCTPUPOBATh pelllaeMble 3a7auM HEeCJIOKHBIMM CXeMaMM, JuarpaMmaMu,
npyrumu opmamu rpadmKy M UX KOMOMHALIUSIMM;

yMeHMe WUCIIOJb30BaTh M aHaJAM3MpOBaTh B IIpoliecce Yy4yeOHOU U
MCC/IeA0BaTEIbCKOM EesTeIbHOCTY MHMOPMALMIO O BIMSIHUM ITPOMBIIIJIEHHOCTH,
CeJIbCKOTO XO3SIICTBA M TPAHCIOPTAa HAa COCTOSIHME OKPYSKAIOIIeNM MPUPOTHOM
cpefibl.

KoMMyHMKaTHBHbIE YHUBEPCAIbHbIE YUEOHbIE TeCTBUS:

yMeHMS 3a1aBaTh BOMPOCHI (B X0O[e Auanora u (M) IUCKYCCUM) TIO CYIIEeCTBY
obcyskmaemMoit TeMbl, (OPMyIMpPOBATh CBOM IPENJIOKEHMUSI OTHOCUTEIHLHO
BBITIOJIHEHMST ITPEIJIOKEHHON 3a4aul;

YyMeHUSI ~ MPEeACTaB/sITh  IIOJyUeHHbIe  pe3ysbTaThl  IT03HABATEJIbLHOM
IesITeJIbHOCTM B YCTHBIX U TIMChbMEHHBIX TEKCTaxX; [eJiaTb IIPe3eHTaIMIO
pe3yJIbTAaTOB BBIMIOJIHEHMUSI XMMMWYECKOTO 3KCHepMMeHTa (J1abopaTOpPHOIO OIIbITa,
J1abopaTOpHOM PabOTHI IO MCCJIEIOBAHMIO CBOMCTB BEIEeCTB, YUeOHOTO ITPOEKTA);

yMeHMsI yuyeOHOrO COTPYyAHMUECTBA CO CBEPCTHMKAMM B COBMECTHOM
MMO3HABaTeJIbHOM UM MCC/IEOBATENbCKOM  AEATeJIbHOCTM  TIPU  pelleHun
BO3HMKAIONIMX IpO6JieM Ha OCHOBE YuéTa OOIIMX MHTEPEeCcOB M COTJIaCOBaHMS
nmo3uumii (OO6CYsKIeHusl, OOMeH MHEHUSMM, «MO3TOBBIE IITYPMbI», KOOPAVHALIMS



COBMECTHBIX JEeICTBUIL, OIpeAeseHne KpUTepueB II0 OIleHKe KauvecTBa
BBIITIOJIHEHHOM PabOThI U IPYTHeE).

PerynsiTuBHBIE YHUBEPCAIbHbIE YUE€OHbIE IeICTBUS:

yMeHME CaMOCTOSITeIbHO OIpelessiTh e esiTeJIbHOCTY, IIaHMPOBATh,
OCYIIECTBJIATb, KOHTPOJMPOBATb M IIPU HEOOXOAVMOCTM KOPPEKTUPOBATb CBOIO
IesiTeJIbHOCTb, BbIOMpaTh HamboJsiee 3hdbeKTuBHbBIE CITOCOOBI pellleHus YyueOHbIX U
MTO3HABaTeJbHbIX 3a7au, CAMOCTOSITeJIbHO COCTaB/ISITb W/IM KOPPEKTUPOBATh
MpeNJIOKEHHbI QJITOPUTM [OEMCTBUIM IIPY BBIMTOJHEHUM 3aJaHUII C YYETOM
MOJTyYeHMs HOBbIX 3HAHUIM 00 M3yuyaeMbIXx OObEKTax — BelleCTBaX M peakIusx,
OlleHMBAaTb COOTBETCTBME IIOJIyUEeHHOI'O pe3yJibTaTa 3asBJE€HHOM Iie/ih, yMeHMe
MCIO0JIb30BaTh M aHAJIM3MUPOBATh KOHTEKCThI, IIpejlaraeMble B YCJIOBUM 3aJaHMIA.

INNPEAMETHDBIE PE3VJIBTATDI

B cocrtaBe mpegMeTHbIX pe3yJbTAaTOB IO OCBOEHMIO 00S3aTeJIbHOTO
comepskaHusl, YCTAaHOBJIEHHOT'O JaHHOM (denepasbHOM pabodelt MTPOrpamMMon,
BBIZIEJISIIOT: OCBOEHHbIE OOYYAIOIIMMMCS Hay4yHble 3HAHMSI, YMEHUSI U CIIOCOObI
IeMUCTBUM, crenuduyeckue mJsg IpeaMeTHON o6jactu «XUMMsI», BUJBI
IesiITeJIbHOCTM IO  TIOAYYEHMIO HOBOTO  3HaHMSI, €ro MHTepIpeTaluu,
MpeoOpa3soBaHMIO U IPUMEHEHMIO B PA3/IMYHBIX YUEOHbBIX ¥ HOBBIX CUTYaLIUSIX.

K koHIly 06yueHus B 8 Kjacce rnpeaMeTHble pe3yJibTaTbl HA 6a30BOM ypPOBHE
IOJIKHBI OTpaXkaTh CPOPMIUPOBAHHOCTD Y 0OYUAIOIIMXCS YMEHUIM:

e PaACKpbIBaTb CMBICJ OCHOBHBIX XMMMWYECKUX TOHSTUI: aTOM, MOJIEKYJIa,
XMMMUYECKUM 3JIEMEHT, IPOCTOE BeIeCTBO, CJOXKHOE BeIlecTBO, CMeCh
(omHOpOIHAS ¥ HEOJHOPOIHAsI), BAJIEHTHOCTb, OTHOCUTE/IbHASI aTOMHAs U
MOJIEKYJIIPHAsl Macca, KOJIMYECTBO BelleCcTBa, MOJIb, MOJISIpHAsT Macca,
MaccoBast JOJISI XMMUYECKOTo 3JIeMeHTa B COeAMHEHUM, MOJISIPHbBI OOBEM,
OKCHI, KMCJIOTa, OCHOBAHME, COJIb, JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKMCJIEHUSI, XMMMYecKass peakums, Kjaccupukaumsi peakiuil: peakiuu
COeNVHEHMsI, peakUuuy pasjIoKeHMsI, peakluy 3aMeIleHNs], peaKIuu
obMeHa, 9K30- ¥ IHAOTEpPMUYECKME peaKIny, TeIUIOBOM 3(PdeKT peakiyu,
SIIPO aTOMa, JIEKTPOHHBIN CJIOV aTOMa, aTOMHast OpOuUTasb, panycC aToMa,
XMMMUYECKas CBSI3b, IOJIIPHASI ¥ HEIOJISIPHAS KOBAJIEHTHASI CBSI3b, MOHHAS
CBSI3b, MOH, KaTMOH, AaHMOH, pacTBOpP, MaccoBas [OJISI BelllecTBa
(TIpolieHTHas! KOHIIEHTpalys) B paCTBOPE;

e JJIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMUUECKUX TIOHITUIA WU
MIPUMEHSITh 9TU TTOHSTUS TIPU OMMCAHMM BEILeCTB U UX MpeBpalleHnis;

e JCIIONb30BaTh XMMMWYECKYI0 CUMBOJIMKY [JiI COCTaBjaeHus Gopmy
BEIIECTB M YPaBHEHMI XMMUYECKUX PeaKIIyii;

e OIpenessiTh BaJIGHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COEOUHEHUSX,
CTeleHb  OKMUCJIEHMS  3JIEMEHTOB B  OWMHApHBIX  COeIVHEHMUSX,



MIPUHAIJIESKHOCTb BEIIECTB K OIPeNeJEHHOMY KJIacCy COeIVHEHMUM IO
dopmynaM, BuA XMMMUUYECKOM CBSI3M (KOBaJIEHTHAsI M MOHHAas) B
HEOPraHMYeCKUX COeAMHEHUSX;

packpbiBaTb cMmbicsa Ilepmommueckoro 3akoHa [I. WM. Mengeneesa:
JEeMOHCTPUPOBaTh IIOHMMAaHME IIePUOAMYECKON 3aBUCUMMOCTY CBOJCTB
XMMMUUYECKMX 3JIEMEHTOB OT MX IojiokeHus B Ilepuommueckoii cucreme,
3aKOHOB COXpaHEHMSI MacChl BEIIeCTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJ/IIPHOTO YUeHMsl, 3aKOHa ABOrajipo;

OIMMChIBAaTh M XapaKTepus3oBaTb TabimuHyio ¢opmy Ilepuogmyecko
CUCTEMbl XMMMUYECKMUX DJIEMEHTOB: pas3jMuaTb IIOHSITUSI  «TJIaBHAas
noarpymma (A-rpynmna)» u «mobouHas noarpynmna (b-rpymnmna)», masbie u
6oJIbllIMe TEepUuOoabl, COOTHOCUTb OOO3HAUYEHMSI, KOTOpble MMEIOTCS B
tabmmue «Ilepuommueckast cucremMa xXummueckux osyemeHtoB [I. 1.
MeHpeneeBa» € UMCAOBBIMM XapaKTEPUCTUKAMM CTPOEHMSI aTOMOB
XMMUUYECKMX 3JIEMEHTOB (COCTaB U 3apsf, sapa, obIiee UMcio 3JIEKTPOHOB U
pacrpepesieHe uxX Mo 3JeKTPOHHBIM CJIOSIM);

KIaccubuUIMpoBaTh XMMUUYECKME 3JIEMEHTbl, HeopraHuveckye BelllecTBa,
XUMMUUYecKue peakuuyu (MO UYMCIY M COCTABY YUYaCTBYIOIIMX B peakiuu
BeIIeCTB, I10 TeIlJIoBoMY 3D heEKTY);

XapaKTepu3oBaTh (OMMChIBATh) OOIIME XMMMUUECKMEe CBOMCTBA BeIECTB
pas3IMYHbIX KJIACCOB, MOATBEPsKAasl OMMCaHue TIPUMepaMy MOJIEKYJISIPHbIX
ypaBHEHUI COOTBETCTBYIOIIMX XMMUUECKIUX PeaKIInii;

MIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMMOCTHM OT UMX KauyeCTBEHHOTO
COCTaBa, BO3MOXHOCTM MPOTEKAaHMSI XMMMWUYECKMX IIpeBpallleHuii B
Pa3IMYHBbIX YCJIOBUSX;

BBIUMC/ISITh OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO ¥ MOJIIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JOJII0 XMMMYECKOTO 3jleMeHTa II0 ¢GopMyJsie COeaVMHEHMs,
MaCCOBYIO JOJIIO BEIIIECTBA B pacCTBOpE, IIPOBOAUTD PACUETHI [0 YPABHEHMIO
XUMMUYECKOM peaKklyu;

MIPUMEHSITh OCHOBHbBIE OIepaIyi MbICIUTEILHOM IEeSITeIbHOCTY — aHAIU3 U
CUHTE3, CpaBHeHMe, 0000IeHMe, CHUCTeMaTM3alyio, Kiaaccudukaiuio,
BbISIBJIEHME TTPUYMHHO--CJI€ICTBEHHbIX CBSI3€M — MOJISI M3YUYEHMS] CBOVICTB
BEIIECTB ¥ XMMMYECKUX peaklyui, eCTeCTBEHHO-HAyYHbIE METO/IbI
MMO3HAHMSI — HAOJIomeHNe, M3MepeHMe, MOMIEeIMPOBaHME, SKCIIEPUMEHT
(peasbHBIN ¥ MbICJIEHHbIN);

CJIeTOBaTh IIPaBMJIaM IOIb30BAHMS XMMIUUECKOI ITOCY/ION 1 JJab0paTOPHBIM
obopymoBaHMEM, a TaKKe IMpaBWIaM oOpalleHus] C BellecTBaMM B
COOTBETCTBMM C WMHCTPYKUMSIMM TIO BBIIIOJHEHUIO J1aOOPaTOPHBIX
XUMMUYECKMX OIBITOB IO MOJYYEHMIO ¥ COOMPAHMIO ra3000pasHbIX BEIECTB



(Bomopoma M KMUCIOPO[a), NMPUTrOTOBJEHUIO PAaCTBOPOB C OMpemeeHHOM
MAacCOBOM O0Jiell PacTBOPEHHOT'O BeIleCTBa, IJIAHMPOBATb M IPOBOAMUTD
XUMMWYECKME SKCIIEPUMEHThI M0 PACIIO3HABAHMIO PACTBOPOB IIEJIOUE U
KICJIOT C MOMOIIbIO MHAMKATOPOB (JIAKMYC, eHoM(TaenH, MeTUI0 PaHK

U IpyTue).

K koHIly 06yuyeHus: B 9 Kacce npeaMeTHbie pe3yJibTaTbl HA 6a30BOM yPOBHE
IOJIKHBI OTpaXkaTh CQOPMIUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUN:

pPacKpbhIBaTb CMBICJI OCHOBHBIX XMMMUUECKUX TIIOHSATUI: XUMUYECKUI
9JIEMEHT, aTOM, MOJieKyJa, MOH, KaTMOH, aHMOH, IIPOCTOe BelleCTBO,
CJIO’(KHOE BeIIleCTBO, BAJIEHTHOCTb, 3JIEKTPOOTPUIIATE/IbHOCTb, CTEIleHb
OKMCJIEHMSI, XMUMMUYECKasl peaklys, XMMuuecKasi CBsI3b, TeIIoBou 3 GeEKT
peakuuyu, MOJIb, MOJIIPHBIA  OOBEM,  pacTBOpP,  SJIEKTPOJIUATHI,
HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHUYECKAsT OMCCOLMALMs, peaklyy MOHHOIO
obMeHa, KaTaJu3aTop, XMMMUYECKOe paBHOBecue, oOpaTMMble U
HeoOpaTuMMble peakluy, OKMUCIUTEIbHO-BOCCTAHOBUTEIbHbIE pPeaKIINy,
OKMCJIATEJIb, BOCCTAHOBUTEJIb, OKMCJIEH)E Y BOCCTAHOBJIEHN)E, a/UIOTPOIINS,
aMbOTepHOCTb, XUMMUYecKast CBSI3b (koBasieHTHasl, MOHHasI,
MeTaJIInuecKast), KpUCcTajaanueckas pelieéTka, Koppo3us MeTasjIoB, CIIJIaBhbl,
CKOPOCTb XMMMUYECKOM peaklyuy, MpeaeabHO AOMYyCTUMAas KOHIIEHTpalys
IIK BemecTBa;

WTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMUUECKUX TIOHATUNA WU
MIPUMEHSITb 9TY TTOHSITUSI TIPU ONIMCAHMM BEIIECTB U UX IPeBPAIEHN;
MCIOJIb30BaTh XMMMYECKYIO CUMBOJIMKY [IJIS COCTaBjeHUsI (HOpMyII
BEIIeCTB M YPaBHEHUI XUMUYECKUX peaKIyii;

OIpeesisiTh BAJIEHTHOCTDb U CTeNIeHb OKMCJIEHUS] XMMUUYECKIX 3JIEMEHTOB B
COeIVHEHMSIX Pa3jIMYHOrO COCTaBa, IPUHAMJIEKHOCTb BEIIECTB K
OIpelleJIEHHOMY KJIaCCy COeauHeHuM 10 (opmysaM, BUI XUMUUECKON
cBsI3M  (KOBaJIeHTHAsl, MOHHAs, MeTa//INYecKass) B HeOpPraHMYeCKuUX
COeIVHEHMsIX, 3aps MOHa IO XMMMWYEeCKoM (opmyse, XxapakTep Cpelbl B
BOJHBIX PAaCTBOpPax HEOPraHMYECKUX COEAVMHEHUN, TUII KPUCTA/UIMUECKON
PEIIETKM KOHKPETHOT'O BEIIECTBA;

packpbiBaTb cmbica Ilepumogmyeckoro 3akoHa [I. M. MeHngeneeBa u
IEeMOHCTPUpPOBaTb €ro IIOHMMAaHMe: ONMChIBATh ¥ XapaKTepu3oBaTb
tab/munyio dopmy Ileprommueckoi CUCTEMBI XMMMUYECKUX 3JIEMEHTOB:
pa3MyaTh IIOHSTUS <«TIJIaBHasT moarpymnma (A-rpymnma)» U «II060YHast
noarpynmna (b-rpymma)», manble ¥ OoJsibliie TepUOAbI, COOTHOCUTH
00603HaYeHNsI, KOTOpPbIEe MUMEIOTCSI B IIEPUOIMUECKON TabJmIle, C YMCIOBBIMU
XapaKTEePUCTUKAMM CTPOEHMUS aTOMOB XMMMYECKUX JIEMEHTOB (COCTaB U
3apsn  sapa, OOlllee UMCJIO SJIEKTPOHOB M paclipeliesieHne UX IO



9JIEKTPOHHBIM CJIOSIM), OOBSICHSTH OOIIMie 3aKOHOMEPHOCTU B M3MEHEHUMU
CBOJVICTB 2JIEMEHTOB UM UX COEIMHEHMM B IIpefejax MajbIX IEePUOIOB U
TJIaBHBIX TIOATPYIII C YYETOM CTPOEHMUS X aTOMOB;

KJIacCU(UIMPOBATh XMMMUUYECKME 3JIEMEHThI, HeOpraHM4ecKyue BellecTBa,
XUMMUUYeCcKue peakuyyu (MO YMCIY M COCTaBY YUYaCTBYIOIIMX B pPeaKIUu
BEIIIeCTB, IO TEIJIOBOMY 3 (dEKTY, MO0 M3MEHEHUIO CTeleHeM OKUCIEeHMS
XUMWYECKNX JIEMEHTOB);

XapaKTepu3oBaTh (OMMUCHIBATh) OOIIME U crenudbuueckre XUMUUYeCKue
CBOMCTBA TPOCTBIX M CJIOKHBIX BEIECTB, IIOATBEpPKOasi OIMCaHue
IIpUMepaMy MOJIEKY/ISIPHBIX ¥ MOHHBIX YpPaBHEHMI COOTBETCTBYIOILIMX
XUMMUUYECKUX PeaKIii;

COCTaBJIATh YpaBHEHUS OSJIEKTPOJUTUUECKON OUCCOLMALUM  KUCJIOT,
1IeJI0UEel U COJIel, MTOJIHbIE ¥ COKPAIlEéHHbIe YPaBHEHMS peaKlyii MIOHHOT'O
obMeHa, VypaBHEHMSI peaKluii, TOATBEPKIAIOIINX CYILEeCTBOBaHMeE
TeHEeTMUYECKOM CBS3Y MEXKAY BellleCTBaMy Pas3/IMUHbIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTb OKMCJIUTEIbHO-BOCCTAHOBUTEJIBHBIX  PeaKIUi
MTOCPEeJICTBOM COCTaBJIEHUS 3JIEKTPOHHOT'O OasiaHCa 3TUX peakluif;
MPOrHO3MpPOBAaTh CBOMCTBA BEIECTB B 3aBUCUMOCTM OT MX CTPOEHMUS,
BO3MOKHOCTM TMPOTEKAHMUSI XMMMUUECKMX TIpeBpallleHuit B PasIMUHbIX
YCJIOBUSIX;

BBIUMC/ISITh OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO ¥ MOJIIPHYIO MacChl BEIlleCTB,
MAacCOBYIO JOJII0 XMMMYECKOTO 3jleMeHTa II0 ¢dopMyJsie COeaVHeHMs,
MAacCCOBYIO JOJIIO BEII[eCTBA B pacTBOpe, ITPOBOIUTD PACUETHI [0 YPAaBHEHUIO
XUMUYECKOM peaKlyu;

CO6JTI01aTh MpaBuUJIa MOJIb30BAHUST XMMMUUECKOU ITOCYI0M U JJab0paTOPHbIM
obopymoBaHMeM, a TaKKe IMpaBwiIa oOOpalleHusi C BellecTBaMMu B
COOTBETCTBMM C WMHCTPYKUMSIMM TIO BBIMTOJIHEHUIO JIaGOPaTOPHBIX
XMMMUYECKMX OITBITOB IO MOJIYUEHMIO ¥ COOMPaHNIO ra3000pa3HbIX BEILECTB
(aMMmMaka u yrjaekucjoro rasa);

MIPOBOJINTD PeaKLM, MTOATBEPsKIAIOIINE KaUueCTBEHHbIN COCTaB Pa3IMUHbBIX
BEIIECTB: PACIIO3HABATh OIBITHBIM ITYTEM XJIOPUO-, OPOMMUI-, MOOWI-,
KapboHart-, docdar-, cuaMkar-, cyab@ar-, TMIPOKCUI-MOHBI, KAaTUOHBI
aMMOHMSI ¥ MOHBI M3YUYE€HHBIX META/UIOB, IPUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHMUECKNX BEIeCTB;

MIPUMEHSITh OCHOBHbBIE OIlepaliii MbICUTEILHON AeITETbHOCTY — aHAIU3 U
CUHTEe3, CpaBHEeHMe, 0000IIeH e, CUCTeMAaTU3alMIO, BbISIBJIEHME ITPUUMHHO-
CJIEICTBEHHBIX CBSI3€M — IJISI M3YYEHMSI CBOVICTB BEIIECTB UM XUMUUECKUX
peakuuii, eCTeCTBEHHO-HAay4YHble METOObl IIO3HAHMSI — HaOJIoIeHNe,
M3MepeHue, MOJe/IMPOBaHNe, SKCIIEPUMEHT (peasIbHbIN M MbICJIEHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHMUE

8 KJIACC
KoanuecTBO yacoB
Ne HaummeHoBaHuMe pa3gesioB U dyekTpoHHbIE (MG poBbIe)
n/n TeM IPOorpaMmbI Bcero Konrponeubie TIpakruyeckue oOpa3soBaTeIbHbIE PecypChl
padoThI padoThI
Pasgen 1. IlepBoHavya/ibHbIe XMMHUUECKME ITIOHSTUS
Xumust — BaskHasi 06J1aCTh
11 €CTeCTBO3HAHUS U s 9 Bubmmorexka IOK
MPaKTUYECKOI IesITeIbHOCTA https://m.edsoo.ru/7f41837c
yeJioBeKa
12 BemniectBa 1 xumnueckue 15 1 Bu6bimmoreka IIOK
peakuumn https:/m.edsoo.ru/7f41837c
Uroro mo pasgeny 20
Paspgen 2. BaxkHeiiine npeacTaBUTe/ I HEOPTaHMUECKUX BeIlecTB
91 Bosnyx. Kucnopon. IToustue 6 bubmoteka LJOK
06 oxkcuaax https:/m.edsoo.ru/7f41837¢
9.9 Bomopop.ITousitie o Kuciorax 8 1 Bubimmotreka LIOK
U COJISIX https://m.edsoo.ru/7f41837¢
93 Bopa. PactBopnl. [Tonsitne 06 s 1 1 bubmoreka HOK
OCHOBaHMSIX https://m.edsoo.ru/7f41837¢
94 OcHOBHbBIE KJIaCChl 1 1 1 bubmmoreka IIOK
HEOpPraHMYEeCKMX COeIVHEHUN https://m.edsoo.ru/7f41837c
Uroro no pasgeny 30

Pasnen 3. Ilepuoanueckuit 3akoH u [Tepuognueckas cucrema xuMmmdeckux sjemeHTos /1. 1. MengeneeBa. CTpoeHNe aToMOB.

Xumnueckas cBsizb. OKMC/IUTEIbHO-BOCCTAHOBUTE/TbHBIE peaknnu



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

[Tepuomyueckuii 3aKOH U
[Tepuoanyeckas cucrema

31 U 7 Bbubmmoreka IIOK
) XVMMHECIX SJICMEHTOB £ L. https://m.edsoo.ru/7f41837c
Menpene-eBa. CTpoeHne
aToma
X .
. OI/IMI/IquKaH CBSI3b . Bu6morexa LIOK
) KNCTTEIIbHO" https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHbIE PEAKIINN
" 15 Bbubmmoreka IIOK
TOTO TO pasieny https://m.edsoo.ru/7f41837c
p 3 Bbu6moreka I1OK
€3CpBHOE Bpemi https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME



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

9 KJIIACC

KoanuecTtBO yacoB DJIeKTPOHHbIE
HaummeHoBaHuMe pa3gejioB U TeM (undpoBbie)
Ne i/t Konrponbubie | IlpakTuueckue
MMpOrpaMMbl Bcero oOpasoBaTeIbHbIe
padoThI padoThI
pecypchbl
Pasgen 1. BelliecTBO U XMMUUecKue peakiuu
11 [ToBTOpEHME U YTIIyOJIeHNE 3HAHUI 5 1 bubmmoreka IIOK
) OCHOBHBIX pa3fiesioB Kypca 8 kjacca https:/m.edsoo.ru/7f41a636
1.2 OcHoBHbBIE 3aKOHOMEPHOCTY XUMWYECKUX 4 bu6bmmoreka IIOK
) peaxiui https://m.edsoo.ru/7f41a636
13 DJIEKTPOIUTHYECKAS JMCCOLMAINS. 3 1 1 bu6moreka I1OK
' XuMMUJeckue peakiiuy B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro mo pasgeny 17
Pasgen 2. HemeTas1yibl M MX COeAVIHEHU S
91 OO61as xapaKTepUCTUKA XUMUUECKUX 4 1 bubmmoteka LJOK
' snemeHTOB VIIA-rpynmbl. ['asoreHsr https:/m.edsoo.ru/7f41a636
O611as xapakTepucTuKa XMMUUECKUX
.. Bubimmoreka LIOK
2.2 snemeHTOB VIA-rpymmbi. Cepa u eé 6
https://m.edsoo.ru/7f41a636
coeiViHeHMSI
O611as xapakTepucTKa XMMUUECKUX
2.3 aneMeHTOB VA-rpymmsl. A3ot, docdop n ux 7 1 Bubmrorexa [OK
) 24 ) ’ P https:/m.edsoo.ru/7f41a63%6
coeIViHEeHUSI
O6111as xapakTepucTKa XMMUUECKUX
bubmmoreka IIOK
2.4 aneMeHToB IV A-rpymmsl. Yriepon u 8 1 2
. https:/m.edsoo.ru/7f41a636
KPEMHUI U UX COeAVHEHUS
Wroro no paspeny 25



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

Paspen 3. MeTasibl M UX COeTVHEHUS

3.1 06 . 4 Bbu6mmoreka LIOK
) HIe CBOMCTBA METaLIoB https://m.edsoo.ru/7f41a636
3.9 B . 16 Bbubmmoreka IIOK
. KHEeMIINe MeTa/lIbl M X COeOMHEeHNS hitps://m.edsoo.ru/7f41a636
Utoro no pasgeny 20
Paspen 4. Xumusa u okpyxarias cpega
4.1 BemiectBa 1 MaTepuasbl B JKM3HU UeJIOBEKa 3 BuGmorexa LOK
) HIecTs p https://m.edsoo.ru/7f41a636
Utoro mo pasgeny 3
PesenBHOE BDEMS 3 Bu6bimmoreka IIOK
pB 5P https:/m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1IO ITPOI'PAMME 68



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




ITIOYPOYHOE ITJTAHUPOBAHUE

8 KJIACC
KoanuecTBO yacoB DJIeKTPOHHbIE
Ne Harta uudpoBbIe
Tema ypoka Konrponbubie | IIpakTuyeckue
/i Bcero U3yueHusi | oOpa3oBaTeIbHbIE
padoThI padoThI
pecypchbl

| ITpegmet xumun. Poiab xumum B 1 Bubmorexka IOK
SKM3HM UejioBeKa. Tejia U BelllecTBa https:/m.edsoo.ru/ff0d210c

9 ITousaTue o MeTomax MO3HaHMS B 1 Bu6bmmoreka IIOK
XUMUU https:/m.edsoo.ru/ff0d227e
[TpakTuueckas pabora Ne 1 «IIpaBuia

3 paboThI B JTaGOPATOPUY U TIPUEMBI 1 bubmmoteka LJOK
obpailieHus ¢ J1abopaTOPHbIM https:/m.edsoo.ru/ff0d23dc
060pyIOBaHMEM »

4 Uncrbie BewectBa U cMecu. Crioco6bl 1 bu6moreka IIOK
pasfiesieHusi cMeceii https://m.edsoo.ru/ff0d26ca
ITpakTuueckast pabora Ne 2

. Bubimmotreka LIOK
5 «Pasgenenne cMmeceit (Ha mpumepe 1
. https:/m.edsoo.ru/ff0d28c8
OUMCTKY TTIOBApEHHOM COJIN)»
bub. OK

6 ATOMBI U MOJIEKYJIbI 1 nomorexa L

https://m.edsoo.ru/ff0d2a6¢

. XuMuuecKkue 3j1eMeHTbl. 3HaKu 1 bubmmoreka IIOK
(CMMBOJIBI) XMMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bubmmoreka IIOK

8 IIpocTbie u C/IOKHBIE BEIIECTBA 1

https://m.edsoo.ru/ff0d2a6¢
bub. OK

9 ATOMHO-MOJIEKYJISIDHOE yueHue 1 nomrotexa I

https:/m.edsoo.ru/ff0d2d50



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

3aKOH MTOCTOSHCTBA COCTaBa BellleCTB.

10 Xumnueckast bopmysia. BaseHTHOCTD Bubmorexa LIOK
pMyJIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMMUUYECKUX 3JIEMEHTOB
11 OTHOCKUTe/IbHAS aTOMHAas Macca. Bbubmmoreka IIOK
OTHocKTebHAS MOJIEKYJIIPHAs. Macca https://m.edsoo.ru/ff0d323c
12 MaccoBag JoJIsT XMMUYEeCKOro Bbubmmoreka IIOK
9JIEMEHTA B COeMHEHUU https:/m.edsoo.ru/ff0d350c
13 KonunuectBo Benjectsa. MoJib. Bubmorexka IOK
MounsipHast macca https://m.edsoo.ru/ff0d5230
14 dusuueckre U XMMMUUECKUe SIBJIeHUS. Bu6bmmoreka IIOK
XumMuueckast peaKkumst https:/m.edsoo.ru/ff0d37fa
15 [Ipu3HaKku 1 yCcI0BUS TPOTEKAHUS bubmmoteka LJOK
XUMMWYECKUX PeaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHeHMs MacChl BEIIIECTB. bubmmoteka LJOK
XuMnJeckyue ypaBHEHMS https://m.edsoo.ru/ff0d3b88
Breruncienns komryecTsa, Macchbl
17 BellleCTBa M0 ypPaBHEHUSIM Bubmrorexa IIOK
11 Yyp : https://m.edsoo.ru/ff0d5708
XUMUYECKUX PeaKLyi
Knaccndumkanumst xummueckmux
. Bubimmoreka LIOK
18 peakuuin (CoeqMHEHMS, pPas3IOsKeHMs],
https://m.edsoo.ru/ff0d3f34
3amelieHus, obMeHa)
M. B. JIoOMOHOCOB — YYEHBIN-
bubmorexa HOK
19 sHuuMkIonenucrt. O6ob1IeHne 1
. https://m.edsoo.ru/ff0d40c4
cyucTeMaTu3anys sSHaHui
20 KoutponbHas pabora Nel o Teme bu6mmoreka HOK

<<BeH_[eCTBa U XMMHNUYECKHMEe peakKumm»

https://m.edsoo.ru/ff0d4290



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

Bosmyx — cmech razos. CocraB

21 Bo3nyxa. Kuciopon — asjemeHT u Bubmrorexa [OK
Ayxa. pon https://m.edsoo.ru/ff0d448e
npoctoe BemiectBo. O30H
dusnueckme 1 XxUMMUUeCKe CBOMCTBA
22 Kucaopoza (peakuyy OKUCIeHUsT Bubmorexa [IOK
pOZa (peakn ’ https://m.edsoo.ru/ff0d4614
ropenne). [Touarne 06 okcumax
Crioco6bI TTOTyueHnsT KUCJI0poa B
23 J1a6opaToOpMM U TTPOMBIIIJIEHHOCTH Bubmrorexa TIOK
) https://m.edsoo.ru/ff0d497a
ITpumenenne Kucjoposa
TerutoBoit apderT XMMmUIeCKoi
24 peakiium, MOHSITHE O bubmmoreka IIOK
TEPMOXMMMUUYECKOM YpaBHEHUM, IK30- https:/m.edsoo.ru/ff0d4790
U SHIOTEPMUYECKMUX PeaKLsIxX
TonnuBo (HedTh, YTOJIb ¥ METaH).
(Heqro, yr ) Bubimmotreka IIOK
25 3arpsi3HeHMe BO3/1yXa, CIIOCOOBI €ro
https:/m.edsoo.ru/ff0d4c4a
MpeOTBpallleHNs
[TpakTuueckas pabora Ne 3 1o Teme
Bubimmotreka LIOK
26 «ITonyuenne u cobupanue
. https://m.edsoo.ru/ff0d4ae2
KICJIOPO/Ia, M3yUYEHME €r0 CBOMCTB»
97 Bomopon, — snemeHT 1 mpocToe bubmmoteka LJOK
BelllecTBO. HaxoxkmeHne B mpupoze https://m.edsoo.ru/ff0d4dd0
23 dusnueckye 1 XMMMUECKMe CBOMCTBA bubmmoreka IIOK
Bomopoaa. [IpumeHeHne Bogopona https://m.edsoo.ru/ff0d4dd0
bubmmoreka IIOK
29 ITonsaTue o KucIOTaX U COJISIX 1
https:/m.edsoo.ru/ff0d50d2
20 Cnocob6bI ToTyYeHMsI BOJOpOAa B bu6mmoreka HOK

Jlaboparopun

https://m.edsoo.ru/ff0d4dd0
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[TpakTuyeckas pabora Ne 4 1o Teme

31 I 6 . Bbubmmoreka LIOK
«ITonyuenne u cobupaHme B R
4 . P HOPOA https://m.edsoo.ru/ff0d4f42
M3y4YeHMe ero CBOMCTB»

20 MossapHbiii 06BEM rasoB. 3aKOH Bubmoreka HOK
AsBorazpo https://m.edsoo.ru/ff0d542e
Borunciennst o6b€mMa, KoamuecTBa

33 ellecTBa rasa Io e o’ 3BECTHO BuGmrorexa HOK
B TBa rasa I10 ero u3BeCcTHOM

0 . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA MU OOBEMY
Borunciiennss o6b€MOB rasos I10
34 aBHEHUIO pea a OCHOBe BuGmrorexa HOK
BHEHU KUMU H
P “p t . https://m.edsoo.ru/ff0d5708
3aKOHa 0ObEMHBIX OTHOILLIEHNI [a30B

35 dusnuecke u XMMMUUECKIMe CBOMCTBA Bubmmoreka IIOK
BOJIbI https:/m.edsoo.ru/ff0d587a
CocraB ocHoBaumii. IToustue 06 bu6moreka IIOK

36
MHAMKATOpax https:/m.edsoo.ru/ff0d59e2
Bopma kak pactBopuTeib.

Hacpblmienubie ¥ HeHacChIIIeHHbIE Bu6bimmoreka LIOK

37
pacTBOpbI. MaccoBas 10Jis BelecTBa https:/m.edsoo.ru/ff0d5b40
B pacTBope
[TpakTiueckas pabora Ne 5 o Teme

28 «IIpuroroByeHne pacTBOPOB C bu6mmoreka HOK
OIpeieJIEHHOM MacCOBOM JTOJIeN https:/m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BelleCTBa»

29 KonTponphast pabora Ne2 o Teme bu6mmoreka HOK
«Kucnopon. Bogopon. Boma» https:/m.edsoo.ru/ff0d6342

40 Oxkcuppl: cocraB, KaaccubuKamms, bubmmoreka IIOK

HOMEHKJIaTypa

https:/m.edsoo.ru/ff0d664e
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[TonydyeHne u xuMMUUecKme CBOMCTBA

Bubmmoreka HOK
41 KUCJIOTHBIX, OCHOBHBIX U
https:/m.edsoo.ru/ff0d664e
aMOTepHBIX OKCUIOB
42 OcHoBaHug: cOCTaB, KaaccupuUKams, Bubmoreka IIOK
HOMEeHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne 1 XuMMUUecKme CBOMCTBA Bubmmorexka IOK
OCHOBaHU https://m.edsoo.ru/ff0d67ca
a4 Kucnotsr: cocras, kinaccuburamms, bub6moreka IIOK
HOMEeHKJIaTypa https://m.edsoo.ru/ffO0dfee2
45 [ToyyeHune u XuMmudeckyue CBOMCTBA bubmmoteka LJOK
KUCJIOT https:/m.edsoo.ru/ff0dfee2
Comu (cpegHme): HOMEHKJ/IaTypa
( ) b, Bu6mmoreka IIOK
46 CITOCOOBI MOJTYUYEHNSI, XUMUYECKIE
. https://m.edsoo.ru/00ad9474
CBOJMCTBA
[TpakTuueckas pabora Ne 6. Perrenne
47 SKCIIEpMMEHTAIbHBIX 331a4 10 TeMe bubmmoteka LJOK
«OCHOBHBIE KJIACChI HEOPTaHUIECKUX https://m.edsoo.ru/00ad9b7c
COoeVIHEHUIT»
I'eHeTnueckas CBSI3b MEXKIY
Bubimmoreka LIOK
48 KJIacCaMM HeOpraHMYeCKUX
. https:/m.edsoo.ru/00ad9a50
COeIMHEHN
49 O606111eHMe U cUucTeMaTU3aLus bubmoreka HOK
3HAHUNI https://m.edsoo.ru/00ad9cb2
KonTponphast pabora Ne3 o Teme
" bubmoreka HOK
50 OcHOBHbIE KJIaCChl HEOPraHNYECKUX

coenyHeHM"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKYM KIacCudUKALNN

Bubmmoreka HOK
51 XUMMUYECKMX 371eMeHTOB. [TonaTue o
https://m.edsoo.ru/00ad9ffa
IPYMIAxX CXOIHbBIX 3JIEMEHTOB
IMepuomyueckuii 3aKOH U
59 ITepuomuueckas cucrema Bubmmorexka HOK
XUMu4deckux synemenTosn [I. U. https://m.edsoo.ru/00ada52c
MeupesneeBa
53 Ilepyogpl, TpyIIIbI, HOATPYIIIBI BuGmorexa TIOK
PVOZbL, TPYITIEL, TIOATDY https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. COCTaB aTOMHBIX bu6moreka IIOK
sanep. M3oromnsl https://m.edsoo.ru/00ada342
CTpoeHie 3JIEKTPOHHBIX 060JI0UeK
. Bubmmoreka IIOK
55 aTOMOB 3JieMeHTOB [lepuoayueckoii
https://m.edsoo.ru/00ada6ébc
cuctemsl JI. 1. MenpesneeBa
XapaKTepuCTUKa XMMUIECKOTO
56 3JIEMEHTA IO €ro IT0JIOKEHUIO B bu6moreka IIOK
[Tepmommueckoii cucreme . U. https://m.edsoo.ru/00ada824
MeunesneeBa
3uauenne Ilepmomgnyeckoro 3akoHa
57 IIJIST Pa3BUTUSI HAYKU U TTpakTuku. 1. bubmmoteka LJOK
U. MeHnpgeneeB — yuY€HbIN, IeOAror u https:/m.edsoo.ru/00ada96e
IpaskIaHVH
53 OJIeKTPOOTPULIATEIBHOCTD aTOMOB bu6mmoreka HOK
XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka IIOK
59 WNonHast xuMmnueckasi CBsI3b
https://m.edsoo.ru/00adac34
60 KoBanenTHas nosnspHasi xuMmuueckas bu6mmoreka HOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBasienTHas HenoisipHas ] bubmoreka IIOK
XUMUYECKas CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS 1 Bubmiorexa LIOK
https://m.edsoo.ru/00adae28
63 OxucInTe/IbHO-BOCCTAHOBUTE/IbHbIE ] Bbubmmoreka IIOK
peakumn https://m.edsoo.ru/00adb076
Bubmorexka IOK
64 OxucinTenu 1 BOCCTaHOBUTEU 1 hitps://m.edsoo.r/00adb076
KontposbHas pabora Ne4 o Teme
65 «Ctpoenne aroma. XumMuueckas 1 Bubmiorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBHbIi1 ypok. O6006111eHME 1 ] bu6bmmoreka IIOK
cucTeMarusalms sSHaHUmn https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O6006111eH1E U 1 bubmmoteka LJOK
cucTeMarusalms sSHaHumn https://m.edsoo.ru/00ad9cb2
68 PesepBHbIil ypok. O6006111eH1E U 1 bubmmoteka LJOK
cucreMarMsalnms sSHaHuUmn https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME
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9 KJIIACC

KoanuecTBO yacos DJIeKTPOHHbIE
Ne Harta uudpoBbIe
Tema ypoka Konrpoabubie | IIpakTuyeckue
n/n Bcero U3yueHusi | oOpa3oBaTeIbHbIE
padoThI padoThI
pecypchbl
[Tepmogyuecknin 3aKOH.

! Ilepmopnueckas cucrema 1 Bubmorexka IOK
XUMMYeCKMX sjeMeHToB . U. https://m.edsoo.ru/00adb59e
MeHpeneeBa
3aKOHOMEPHOCTH B M3MEHEHUN

o bu6moreka IIOK
2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

z Knaccndumkanumst 1 HoMeHKIaTypa 1 bu6mmoreka IIOK
HEOpraHnvyeCcKnx BeIeCTB https://m.edsoo.ru/00adb7e2

4 Bunpr xyMmueckoi CBSISU U TUIIBI 1 Bubimmotreka IIOK
KPUCTAJIMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontposbhas pabora Nel mmo Teme

g «IToBTOpeHe u yriaybseHne 1 1
3HAHMIA OCHOBHBIX pa3/iesioB Kypca
8 xiracca»

6 Knaccndumkanumst xummueckmux 1 bu6mmoreka HOK
peaxiIui1 1o pasIMyYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsITHE O CKOPOCTH XMMMUYECKON

bubmmoreka IIOK

7 peakuyn. [ToHSATIE O TOMOr€HHBIX U 1
FeTePOTeHHBIX PeaKIIIIX https://m.edsoo.ru/00adbe9a

3 ITousTie O XUMMUUYECKOM 1 bubmmoreka IIOK
paBHOBecu. @aKTOPbI, BAUSIOIINE https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
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Ha CKOPOCTh XMMMUECKON pPeaKlymn
U TIOJIO’KEeHVEe XMMMUUECKOTO

mycconuanms. XuMmmdeckme
peakiuy B pacTBOpax»

paBHOBECHUS
9 OKMC/IUTENBbHO- Bubmoreka HOK
BOCCTAHOBUTEJIbHbIE PeaKLUNU https://m.edsoo.ru/00adcade
Teopust 371€KTPOIUTIYECKON
10 muccomyannm. CuyibHbIe U cj1adbble BuGmorexa LOK
) https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 Honuble ypaBHeHMS peaKLnit BuGmorexa TIOK
yp P https://m.edsoo.ru/00add448
XuMuueckme CBOMCTBA KUCIOT U
12 OCHOBaHUI B CBETe IMPeCTaBIeHU bu6moreka IIOK
006 37IeKTPOJIUTHUUECKOM https://m.edsoo.ru/00add5d8
Iyccouyanum
XuMuueckye CBOVCTBA COJIel B
. Bu6immotreka IIOK
13 CBeTe IpeiCcTaB/IeHN 00
. https:/m.edsoo.ru/00add8b2
3JIEKTPOJIMTUYUECKOM IMCCOLUMAIINN
. Bubimmotreka LIOK
14 ITonsiTMe o ruapoM3e coyien
https://m.edsoo.ru/00add9d4
15 O6006111eHMe 1 cucTeMaTu3aLys Bu6bimmoreka LIOK
3HAHUNI https://m.edsoo.ru/00addd12
ITpakTnyeckast pabora Ne 1.
16 «Pellienne skcrnepyMeHTaIbHBbIX Bubmorexa TIOK
P https://m.edsoo.ru/00addbfa
3amau»
KonTponphast pabora Ne2 o Teme
17 «DJIEKTPOIUTHIECKAS bu6mmoreka HOK

https://m.edsoo.ru/00addecO
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O6111as XapaKTepUCTMKa rajJoreHoB.

18 XumMuyeckye CBOVICTBA Ha MIPUMeEpPe Bubmorexa LIOK
https://m.edsoo.ru/00addfe2
xJopa
XmopoBonpopon. ConstHast KUCJIOTa,
19 XMMMWYECKIE CBOMCTBA, MOTyYeHne Bubmiorexa LIOK
> HOLY ’ https://m.edsoo.ru/00ade104
MpUMeHeHe
[TpakTuueckass pabora Ne 2 1o Teme
. Bbubmmoreka IIOK
20 «ITonyuyeHne COJSIHOM KUCIIOTHI,
. . https://m.edsoo.ru/00ade348
M3y4YeHue eé CBOVICTB»
BoruncieHnns mo ypaBHeHUSIM
21 XUMUUECKUX peaKLyii, eC/Iv ONVH BuGmorexa IIOK
’ https://m.edsoo.ru/00ade488
"3 peareHToB JaH B U30bITKE

99 O6i11as XxapakTepyucTHKa 3JIEMEHTOB bubmmoteka LJOK
VIA-rpymmbl https://m.edsoo.ru/00ade64a
AunoTpornHbie MoaUbUKaILMK CEPBI.

93 Haxosknenme cepsel 1 eé bubmmoteka LJOK
COoeVIHEHUI B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XuMu4ueckye CBOMCTBA CEPbI
CepoBogopof, cTpoeHue

’ ’ Bubimmoreka LIOK
24 (usnyeckme u XuMMIECKne
. https://m.edsoo.ru/00ade802
CBOJICTBA
Oxcuppl ceppl. CepHast KMCIOTAa,
bubmoreka HOK
25 (usnyeckme u XuMMIECKue
. https://m.edsoo.ru/00adea28
CBOJICTBA, NIpMMeHeHe
Xummyeckue peakuuu, jesxkaiiye B
2% OCHOBe ITPOMBIIIIJIEHHOT'O criocoba bu6mmoreka HOK

MMOJIY4YE€HUA CEpHOf;I KNCJIOTBI.
X1UMMuueckoe 3arpsisHeHue

https://m.edsoo.ru/00adec8a
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OKPY>KaIOIIeN Cpefbl
COeIMHEHUSIMU CEPbI

Brrunciienne maccoBoit o

Bubmoreka HOK

27
BBIXO[1a IIPOAYKTA peakuun https://m.edsoo.ru/00adec8a
O6111as XapaKTepUCTHKa 3JIEMEHTOB
VA-rpymmnbli. A3or,

28 pacIpocTpaHeHNe B IpUPOIe BuGmrorexa HOK

’ https://m.edsoo.ru/00adeea6
(dbusmueckme 1 XMMUIECKIEe
CBOMCTBA
Ammmak, ero pusmudeckune u
29 XUMMWYECKIE CBOMCTBA, MOJTyUeHe Bubmrorexa TIOK
» TOTY https://m.edsoo.ru/00adf004
" TIpYMEHeHMe
[TpakTuueckast pabora Ne 3 1o Teme
Bubimmotreka IIOK
30 «ITonyyeHne ammmaka, usydeHme
. https:/m.edsoo.ru/00adf180
€ro CBOMCTB»

31 AB30THas1 KUCJIOTa, €€ u3ndeckne u bubmmoteka LJOK
XMMMYECKIEe CBOMCTBA https://m.edsoo.ru/00adf306
Vcronb3oBaHme HATPATOB U COJIEN
aMMOHMSI B KaueCTBe MUHePaIbHbIX

. Bubimmoreka LIOK
32 ynobpennii. XvMmuyeckoe
. https:/m.edsoo.ru/00adf518
3arpsi3HeHMe OKPYsKarollen Cpebl
CcoeITHEHUSIMM a30Ta
®ocdop. Okenpn pochopa (V) u
bubmoreka HOK
33 dbochopHasg kucaora, pusmueckme u
. https://m.edsoo.ru/00adf68a
XUMMUYECKMEe CBOMCTBA, MOTyyeHne
24 Wcnonb3oBanue pocdaToB B bu6mmoreka HOK

KadyeCTBe MMMHEPAJIbHbIX

https://m.edsoo.ru/00adfc20
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ynobpeHnnit. 3arpsisHeHe
MIPUPOIHOI cpenbl pochaTamm

VYriepon, pacupocTpaHeHME B

35 npupoze, busnudeckue u Bubmrorexa TIOK
’ B https://m.edsoo.ru/00adfd9c
XUMMWYECKME CBOMCTBA
Oxkcuppl yriepona, ux Gusmdeckue
M XMMWYECKMe CBOVICTBA.
Bubmorexka IOK
36 OKoJtornyeckue mpooIeMsbl,
https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIIOM yTJIepona
(IV)
.. Bu6bmmoreka IIOK
37 VYronbHas KUCIOTa U €€ COJIN
https://m.edsoo.ru/00ae006¢
[TpakTuueckast pabora Ne 4 1o Teme
73 "lMonyueHne yrIeKucIoro rasa. bubmmoteka LJOK
KauecTBenHas peakuys Ha https://m.edsoo.ru/00ae027e
KapboHaT-1oH"
[TepBoHava/ibHbIE TIOHSITHUS 00
Bu6bimmoreka LIOK
39 OpraHMYecKyx BEIeCTBax KaK O
https://m.edsoo.ru/00ae054e
COeIMHEHMSIX YIJIepoaa
. Bubimmoreka LIOK
40 Kpemunit u ero coenyHeHuUs
https://m.edsoo.ru/00ae080a
[TpakTiueckas pa6ora Ne 5.
41 Pemienne skcnepuMeHTaIbHbBIX bu6mmoreka HOK
3a[1ay 110 TeMe «BakHenmine https:/m.edsoo.ru/00ae0bf2
HEMEeTAaJIJIbl ¥ X COeOVHEeHMSI»
KonTponphast pabora Ne3 o Teme
. bubmmoreka IIOK
42 «BaskHerii1e HeMeTaIbl U X

CoeaMHEeHMS»

https://m.edsoo.ru/00ae0el 8
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O6r1ias xapakTepucTmka
XMMNUYECKUX 3JIEMEHTOB —
MeTaU10B. MeTajutnyeckasi CBSI3b U

Bubmorexka HOK

43
MeTaJIJInuecKasi KpUCTauimdecKast https://m.edsoo.ru/00ael03e
peléTka. Musnuecke CBOMCTBA
MeTa/lVIOB
XyMuuecKke CBOMCTBA METaJIJIOB.
44 ONEKTPOXUMUIECKUI PSITI Bubmrorexa TIOK
. https:/m.edsoo.ru/00ael156
HaIpSsKEHUI MeTalJIOB
O6i1e crmoco6bl OTYUYEeHNST
MeTtayuioB. CriytaBbl. Berunciienus
Bbu6moreka IIOK
45 10 YPaBHEHMSIM XUMMUYECKUX
N https:/m.edsoo.ru/00ael156
peaxiinii, ec/ii OJUH U3 peareHTOB
COIEPSKUT TIPUMECH
Bubimmotreka IIOK
46 IToHsiTME O KOPPO3UM METAJIIIOB
https://m.edsoo.ru/00ael278
bu6moreka IIOK
47 IllenoyHble MeTasJIbI 1
https://m.edsoo.ru/00ael4b2
48 Oxkcuapl ¥ TUAPOKCUABI HATPUS U bubmmoteka LJOK
KaJiuns https://m.edsoo.ru/00ael4b2
49 [IlesrouHO3€Me/IbHbIE METAJLJIbI — bu6mmoreka IIOK
KaJIbLIMI M MarHumn https:/m.edsoo.ru/00ael 5e8
50 Basknerime coemyHeHMs KaabLyis Bubmrorexa HOK
a 1 https:/m.edsoo.ru/00ael 5e8
51 O606111eHMe U cucTeMaTu3aIms
3HaHUMI
59 JKéctkocTh BOIbI 1 CITOCOOBI €6 bubmmoreka IIOK

yCTpaHEeHUs

https://m.edsoo.ru/00ael1 886
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[TpakTuyeckast pabora Ne 6 1o Teme

Bubmmoreka HOK

53 ")KeCTKOCTb"Bo;lbI Y METO[IbI €6 https: /m.edsoo.ru/00ae] ae8
yCTpaHeHUsT
. Bbubmmoreka IIOK
54 AJTroMuHMI
https://m.edsoo.ru/00aelc64
sz AmdoTepHble CBOJICTBA OKCHUIA U Bubmmorexka IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keseso Bbubmmoreka IIOK
https://m.edsoo.ru/00aeld86
57 OKcuabl, TMAPOKCUIBI U COJIU bu6moreka IIOK
skentesa (I1) u skenesa (I11) https:/m.edsoo.ru/00ae35e6
53 O6o6u01eHI/Ie U CUCTEeMaTU3aLINS
3HAHUMA
[TpakTuueckas pabora Ne 7.
59 Perienne srcrepMMeHTaIbHbIX bubmmoteka LJOK
3a71ay 10 TeMe «BaskHerime https://m.edsoo.ru/00ae3de8
MEeTaIbl U UX COeIVHEHMUS»
BoruncieHnnst mo ypaBHeHUSIM
XUMUUYECKUX PeaKIINii, €CIIV OOUH
60 13 PeareHToB JaH B U30bITKE WA bubmmoteka LJOK
COZEPKUT IpuMech. Borumcienus https://m.edsoo.ru/00ael750
MacCOBOM J0JI BbIXOJa MPOAYKTA
peakuumn
61 O60611ieHMe U cUcTeMaTU3aIns
3HAHUM
KonTponphast pabora Ne4 o Teme
62 «Baskueriime MeTasIbl M UX

CoeaMHEeHMS»



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
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BeitiectBa 1 maTepuassl B 1 Bubmmoreka HOK
TOBCEIHEBHOM JXM3HU YeJIOBeKa https://m.edsoo.ru/00ae3f50
64 XUMMUECKOe 3arpsisHeHNe 1 Bubmoreka HOK
OKPYKaIOIIEeN Cpembl https:/m.edsoo.ru/00ae4270
65 Ponb xumum B pertieHUn 1 Bubmorexka HOK
9KOJIOTMYECKUX IpobiemM https:/m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6006111eHME 1 ] bubmmoreka IIOK
cucTeMarusalns sHaHum https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O6006111eHE 1 ] bubmmoreka ITOK
cucTeMarymsalms sSHaHuUm https://m.edsoo.ru/00adb33c
68 PesepBHbIi1 ypok. O6006111eHME 1 ] bubmmoreka IIOK
cUCTEeMAaTU3aLNs 3HAHUI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME



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




YUYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOLIECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPHA/JIbI JIS1 YYEHUKA

o Xumus, 8 knacc/ I'abpuensu O.C., OcrpoymoB U.I'., Cnagkos C.A.,
AxunoHepHoe o61iectBo «M3partenbcTBo «IIpocBelieHme»
o Xumus, 9 knacc/ I'abpuensu O.C., Octpoymon U.T"., Cnagkos C.A.,

AxumonepHoe o6111ecTBo «M3maTenbcTBo «IIpocBelienne»

METOINYECKHUE MATEPHAIJIbI JI51 YUUTEJIA

IV PPOBbLIE OBPA3OBATEJIBHBIE PECYPCbI 1 PECYPCBbI CETU
NHTEPHET

resh.edu.ru



		2023-08-23T22:59:05+0300
	МУНИЦИПАЛЬНОЕ КАЗЕННОЕ  ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ - ГИМНАЗИЯ №6




