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INOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XWMHM Ha YpPOBHE OCHOBHOTO O0OIIEro 0Opa3oBaHUS
COCTaBliecHa Ha OCHOBE TpeOOBaHUII K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMsl, MPEICTABIEHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe (enepalbHON pabodeil MporpaMMbl
BOCITUTAHUS U C YU4ETOM KOHIICTIIIMH MPETOJaBaHUs YICOHOTO TIPEeIMeTa « X UMHUSI»
B 00pa3oBaTeNbHBIX OopraHu3anusax Poccuiickoit denepanuu.

[IporpamMma mo xumuM Aa€T MPEACTABICHUE O LENIX, OOILIell cTpareruu
o0y4yeHusi, BOCHUTaHUS W Pa3BUTHS OOYyYAIOMIMXCA CPEACTBAMU Y4EOHOIO
npeamerTa, yCTaHaBJIMBAaET  00s3aTeNbHOE peIMETHOE coJiepKaHue,
IpeLyCMaTpUBaeT pACIPENEICHUE €ro Io KilaccaM M CTPYKTYpUPOBAHHUE IO
pazienaM M TeMaM IMPOrpaMMbl O XHMHUHU, OMNPENENACT KOJUYECTBEHHBIE WU
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiep KaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUS XUMHUM C Y4ETOM  MEXKOPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€i, JIOTUKM y4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEH  OO0y4aromuxcsi, OMNPEAeNIIeT BO3MOXKHOCTH TMpeaMera s
peaiM3alniid TPEeOOBAHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeNbHOM
IporpaMMbl Ha YpPOBHE OCHOBHOT'O OOWIEro 0Opa3oBaHMs, a Takke TpeOOBaHUM K
pe3ynbTaTam 00y4YeHUs XMMUU Ha YPOBHE LieJiel U3y4eHHUs MpeaIMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENIbHON JAESITENbHOCTH OO0YyYaroulerocsi Mo OCBOEHUIO
y4eOHOTO COIepPIKAHMUS.

3HaHWE XWMHUH CIYXUT OCHOBOW [l (OPMHUPOBAHHS MHUPOBO33PEHUS
oOyyarouierocs, €ro npejacTaBICHUN O MaTEPUAIIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (opMUpPYyEMbIE XUMHEW MpPEICTaBICHUS O B3aMMOIIPEBPAIICHUSX
DPHEPTrUM M 00 HBOJIOIMU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUSI YEJIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUCCKOM,
MUIIEBOM U 3KOJOTUYECKON O0€30MaCHOCTH, MPOOJIEM 3/IpaBOOXPAHEHUS.

N3yuenue xumuu:

CHOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Uil  CaMOpa3BUTUS U
dbopMupOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 001IeH 1 (PYHKITMOHAIILHON TPaMOTHOCTH;

BHOCHUT BKJIJ] B (JOPMHUPOBAHWE MBINIJICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaroumxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM  ydyeOHOU  JesTeNbHOCTH,
HKCIIEPUMEHTAJILHBIX W HCCIIEOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX Kak B
MIOBCEIHEBHOM JKMU3HU, TaK U B PO ECCUOHATBHON ACSITEbHOCTH;

3HAKOMHUT CO CHENMU(GUKON HAYIHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPOIBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHON rPaMOTHOCTH 00YYarOLIUXCsl;



CHOCOOCTBYET (POPMHUPOBAHUIO LEHHOCTHOTO OTHOILUEHUS K €CTECTBEHHO-
-HAYYHBIM 3HaHUSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTUYECKOE
00pa3oBaHue 00yJAIOIITUXCSI.

JlanHble HampaBieHUs B OOyYE€HUH XUMHUU OOECIEUMBAIOTCS CHELM(PHKOMN
collepkaHusl  y4eOHOro  mpeAMeTa, KOTOpBIM  SIBISETCA  MEJarormyecku
allaliTUPOBAHHBIM OTpa)KEHHEM 0a30BOM HAYKH XMMUU Ha ONPEAEIEHHOM 3Tale e
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero o0pa3oBaHUsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCA CHCTEMbI TMEPBOHAYANBHBIX MOHSITHH XHWMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM U HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX [OHATUI
OpraHNYEeCKON XUMMH.

CrpykTypa coaepxaHHsl NporpamMmbl 10 XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K €€ uaydyeHuro. CoJepikaHHe CKJIAJbIBAECTCS U3 CHCTEMBI
INOHATHM O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XMMUYECKOU
peakuuu. OO0e 3TU  CUCTEMBI CTPYKTYPHO OpPraHWU30BaHbl [0 MPUHLHUIY
IIOCJIEIOBATEILHOTO PAa3BUTHS 3HAHUM HA OCHOBE TECOPETUYECKUX IIPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akona /1. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHUs O CTPOECHUU aTOMa U XUMHUYECKOM CBA3Y;

— TMPEACTaBIECHUN 00 JJIEKTPOJIUTUYECKOW JAMCCOLMAIIMM BELIECTB B
pacTBopax.

Teopernueckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIUPUYECKU
MOJIyYE€HHBIX U OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJJHOTO
YPOBHSL K JAPYroMmy, BBINOJNHSAS (YHKUMHM OOBSICHEHHS W MPOTHO3UPOBAHMS
CBOMCTB, CTPOCHHUS U BO3MOYKHOCTEH NPAKTUYECKOTO NMPUMEHEHMS U IIOIY4YEHUS
U3y4acMbIX BEILECTB.

OcBoeHue TmporpaMMmbl IO XUMHHU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIOIICH HAyYHOW KapTUHBI MHpA B JIOTMKE
€€ CHCTEMHOW IpUPOJbI, LIECHHOCTHOIO OTHOILIEHUS K HAYYHOMY 3HAHUIO U
METOJAaM IIO3HAaHUsA B Hayke. V3ydeHHMe XMMHMM IPOUCXOIUT C NPHUBJICUYCHHUEM
3HAHUW W3 paHee U3YYEHHBIX YYEOHbIX MNpeaMeToB: «OKpyKaOMUA MUP»,
«buonorus. 5—7 knacce» n «Pusuka. 7 Kiace».

[Ipy wu3ydyeHWH XUMUU MPOUCXOTUT (HOPMUPOBAHME 3HAHUN OCHOB
XMMHMUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NPAKTUUYECKOU
JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHL.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HaHUU — BaXHEUIINX (PAKTOB, MOHITHI, 3aKOHOB U TEOPETUUECKHUX MOJTOKECHHM,
JOCTYMHBIX 0000IIEHUIT MHUPOBO33PEHUECKOTO XapakTepa, sA3blKa HAyKH, B



OpUOOLIEHUM K HAyYHbIM METOJaM I[I03HaHUS MpPU H3YYEHUU BEUIECTB U
XUMUYECKUX PEaKIui, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATEILHOW M Y4EOHO-UCCIEeN0BATENbCKON
NESATeTLHOCTH, OCBOCHHMHM TPaBWJ OE30MacHOTO OOpaIleHUs C BEIIECTBAMH B
ITOBCEHEBHOM KU3HMU.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOT'O OOLIEro 0Opa3oBaHUsI BaXKHOE
3Ha4YE€HHUE MPUOOPEIHN TaKUE ENH, KaK:

— (dopmMupoBaHHe WMHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHITHIO PEIICHUMH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT HA  CHCTEMAaTHYECKOE MPUOOILECHHE
o0yyJaroumxcsi K CaMOCTOSATENIbHON I103HABATENbHOW JESITEIbHOCTH, Hay4YHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUM, CIIOCOOCTBYIOIIUX MTPUOOPETEHHIO 00YyYarOIUMUCS
OTIbITa PA3HOOOPA3HOW JESITEIHHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINM), UMEIOMNUX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (dopmupoBanue oOmel (QYHKIIMOHATBHOW H €CTECTBEHHO-HAYYHOU
TPAaMOTHOCTH, B TOM YHCJI€ YMEHHH OOBSICHATH U OICHUBATH SIBICHUS
OKPY’KaIOIIETO MHPA, MCIOJIb3Ysl 3HAHWUSI U OIBIT, MOJYYEHHbIE MPU HU3YyUYEHUU
XUMUHU, TPUMEHSATh MX MpPU pPEIIeHHH MpoOJieM B MOBCEIHEBHOW XKU3HU U
TPYAOBOU JIESITEIBHOCTH;

— ¢opmupoBaHue y OOy4YalOMIMXCS TyMAaHUCTUYECKUX OTHOUICHHH,
NOHUMAHUSl LEHHOCTH XUMUYECKUX 3HAHUM i BBIPAOOTKH HSKOJOTUYECKU
I[€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IICNISIX
COXPAaHEHUS CBOETO 3I0POBBS U OKPYKAIOWIEH NPUPOIHON CPENBL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHUS OOIIEUETIOBEUYECKUX IICHHOCTECH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(IIIsS M HANpaBICHHOCTU AAIBHEUIIIETO
00yueHus.

OO1iee YMCIO YacoB, OTBEACHHBIX I H3Y4YEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanws, coctaBiuseT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJEPXAHUME OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumuu. Posib XUMUM B KU3HU YeTOBEKa. XUMHS B CUCTEME HayK.
Tena u BemjecTBa. PU3MYECKHE CBOWMCTBA BEUIECTB. AIpPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE 0 MeTOAax Mo3HaHMS B XUMHUHU. UHCThIE BElIeCTBA U CMECH.
CriocoObI pa3esieHust CMECeil.

ATOMBI U MOJICKYJIbI. XHUMHYECKHE »dJIeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U C0XKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemiecTB. (OTHOCHTENbHAsh aToOMHas Macca.
OTHOCUTENbHAS MOJIEKYJISIpHAst Macca. MaccoBast J10Jisi XMMHUECKOTO AJIEMEHTa B
COCIMHEHHH.

KonuuectBo BemectBa. Moabs. MoiisipHas Macca. B3auMocCBsI3b KOJMYECTBA,
MacCchl M 4YHMCJAa CTPYKTYpPHBIX eIuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XAMHUYECKUX COCTUHCHUMU.

duznyueckne U XMMUIECKUE SBJICHUS. XUMUYECKasi peakius U e€¢ MPU3HAKH.
3aKOH COXpaHEHHUs MacChl BeIEeCTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMHUYECKUX PEaKIil (COeMHEHUS, PA3JI0KEHNUs, 3aMEILICHUsI, 0OMEHA).

Xumuueckuii IKCcnepumenm:

3HaKOMCTBO C XMMHYECKOW MOCYJOH, MpaBWIaMH padoThl B Jabopatopuu u
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM O00OPYIOBAaHUEM, U3yUECHUE U OMHCAHHE
bu3nueckux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB, HAOJIOJECHUE
busnueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHACHCAIMS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUC
METHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIIOTOMN) SIBICHUM, HAOIIOICHHUE 1
OMMCaHUE TPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pas3iioxeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIIOTHI C XJOPUAOM Oapuisi, pasziioKeHHE TUAPOKCHA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBUE Kee3a ¢ pacTBopoM coiu meau (1),
U3y4EHHE CIOCOOOB pa3eIeHHus CMECEd: C MOMOIIbI0 MarHuTa, (UIbTPOBAHHE,
BEITIAPUBAHUE, AUCTHLISAINSA, XpoMaTorpadusi, MpoBeCHNE OYUCTKH TTOBAPECHHON
cojid, HaOJIOJEHWE U  ONHCAHME  pPEe3yJbTAaTOB  MPOBEIACHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsi MacChl, CO3JaHUE MOJENed MOJEKYI
(ILIapOCTEPKHEBBIX ).

Bakueime npeacTaBUTEIM HEOPrAaHNYECKHX BELeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopoa — aneMeHT u mpocrtoe
BemecTBo. Haxoknenuwe kuciopoga B MHpUpoAE, (PU3MYECKHE U XUMUYECKUE
cBoicTBa (peakiuu ropenus). Oxcupapl. I[lpumenenune kwuciopoga. CrocoObl



MOJIy4eHHUs] Kuciopoja B JjabopaTopuu U HpomblluieHHOCTH. Kpyrosopor
Kuciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIsa KUCI0poaa.

TemnoBoit 3hdekT XUMHUUECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKUE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHE MMAPHUKOBOTO 3(pekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — nsnemeHT M mpocTtoe BemiecTBo. Haxoxknenwe Boaoponia B
npupoae, GU3MYECKUe UM XUMUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI
noaxydeHus. Kucnorsl u cosu.

Mossipablii 00bEM Ta30B. Pac4E€ThI 110 XUMUYECKUM YPAaBHECHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HacellieHHbIE M HEHACBIIIEHHBIE PAaCTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10Jis1 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Poisib pacTBOpOB B mpupoAe U B KU3HU 4YeI0BEeKa. KpyroBopoT BOJIBI B IIPUPOE.
3arpsi3HeHHe OpUPOIHBIX BoJA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanusa neoprannueckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHUJIOB:  cojieoOpa3yroniue  (OCHOBHBIE, KHCIOTHBIE, aMmQOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusmyeckue ©U XUMHUYECKUE
CBOMCTBA OKCHJIOB. [lonydyeHnue okCuaoB.

OcHoBanus. Kmaccudukanmst ocHOBaHW: MENOYM W HEPACTBOPUMBIC
ocHoBaHusa. Homenknarypa ocHoBaHuil. Pusnyeckue M XUMHUUYECKHUE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnote. Knaccudukanus kucnor. Homenknarypa kucior. @usnyueckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psanm aktuBHocTM MetaimoB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Cosu. Homenknatypa cosieil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[Tosyuenue conen.

['eHeTnUeCcKas CBSA3b MEKY KJIACCAMU HEOPIraHUYECKUX COCIMHEHHUM.

Xumuueckuii IKCnepumenm:

KaU4EeCTBEHHOE ONPENEIICHUE COJEPKAHUS KUCIOPOJa B BO3/IyX€E, IMOJyUYECHHE,
coOupaHue, pacno3HaBaHHE M HW3YYEHUE CBOWCTB KHUCIOpOAa, HaOIo/IeHHe
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
MpEeKpalieHuss TOpeHus (TmoXxapa), O3HAaKOMJIEHWE C oOpasllaMh OKCHIIOB U
OTIMCaHUE WX CBOMCTB, TMOJy4YeHHE, COOMpaHWe, pACIIO3HABAHWUE M H3yUYCHHE
CBOWCTB BOJIOpoJia (ropeHue), B3auMojieicTBrue Bojioposia ¢ okcujgoM meau (II)
(BO3MOXXHO HCIIOJIb30BAaHUE BUIEOMATEPUAIOB), HAOMIOAECHUE 00pa3l0B BEUIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAHUE OCOOCHHOCTEH pacTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOJbI C METAJLUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXKHO HCIHOJIb30BAaHWE BHJICOMATEPHUAIIOB),



UCCJEeIOBaHUE O0pa3l0oB HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX  KIJIACCOB,
HaOJII0ICHNEe U3MEHEHHUSI OKPACKM MHAMKATOPOB B PACTBOPAX KHUCIOT M IIEIOYEH,
u3yueHue B3aumojercTBus okcuaa meau (II) ¢ pacTBopoM cepHOMl KHUCIIOTHI,
KUCJIOT C METAJUIaMHU, PEAKUUMHA HEUTpaIu3alyH, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTIO METAJUIAa APYTHM K3 PACTBOPA COJIM, PELICHUE
DKCHEPUMEHTANIbHBIX 33/ady MO TeMme «BaxHellMe Kiacchbl HEOPraHWYECKHUX
COCIMHEHUN.

Iepnoanyecknit 3akoH u Ilepuoamyeckass cucremMa XHMHYECKHX
yiemenToB JI. U. MengesneeBa. CtpoeHne aroMoB. XMMHYECKasl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKM KiACCU(PUKAMKU XUMUYECKHX 3JeMeHTOB. [lonsitue o
rpynmnax CXOJHbBIX AJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METaJLIbI,
raJIOTeHbI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM(OTEPHBIE OKCHIBI
Y TUJIPOKCUIBI.

[lepuonnueckunt 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX DJIEMEHTOB /1.
HU. MengeneeBa. KopoTkonepuonHas ©  JJIUHHONEpUOAHAs  (HOpPMBI
[Tepuoanueckon cucrembl xumuueckux 3neMeHToB [l. 1. Menneneea. [lepuobl
u rpynnbl. Ou3nyecKuM CMBICH IOPSALKOBOIO HOMEPA, HOMEpPOB IlepuoAa H
TPYMIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XUMUYECKHX  DJIEMEHTOB
[lepnognueckon cucremnl [[. 1. MenneneeBa. XapakTepUCTUKA XUMHYECKOIO
AJIEMEHTA IO ero nojoxeHutro B llepnonnueckon cucreme J[. . Menneneesa.

3aKOHOMEpPHOCTH H3MEHEHUs paJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPyNIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB Ui pa3BuThsa Hayku W npaktuku. [[. M. MenneneeB — yd€Hbld u
rpa)KJaHVH.

Xumuueckass cBsi3b. KoBasieHTHas (ToJjisipHass M HEMOJSIpHAas) CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKHUX 31EMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iporecchbl OkuceHUsI U BOCCTaHOBIIEHUS. OKUCIUTENIA U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpas3lioB BEIIECTB METAUIOB M HEMETAJIOB, B3aUMOJECHCTBUE
IUAPOKCUIA LHWHKAa C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, INPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakliMy pa3ioKeHUs], COEUHEHU).

Mestcnpeomemmnuie ceasu



Peannzanns mMeXnpeaMETHBIX CBSI3€M NMpH HW3yYEHUM XHMHU B 8 Kiacce
OCYILIECTBJISIETCS Yepe3 MCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIOUIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOT'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAayUHbIe MOHATHS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, AaHaJu3, CHUHTE3, KJIacCUPUKalUs, TEepUOAUYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIBI, PAJAMOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUYECKHI 3apsij, BEIIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ras, (GU3NYECKUE BEINYUHBI, CTUHUIIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1bl, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpAIbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMbIE, TOILINBO, BOAHBIE PECYPCHI.

9 KIIACC

BemmecTBo M XMMHYeECKasi peaKIus

Ilepuonnueckunt 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX DJIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUYECKUX DJIIEMEHTOB IME€PBBIX TPEX MEPUOAOB, KalMsl, KalblUs U HX
COCAMHEHHUI B COOTBETCTBUMU C TIOJIOKEHHUEM »HJeMeHTOB B Ilepuognueckoii
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBAa: BHUJBl XWMHUYECKOW CBA3U. THIIBI KPUCTAIIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKHA U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BELIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHUYECKUX
COEIMHEHMI, TEHETUYECKasl CBSI3b HEOPTraHUYECKHUX BEILECTB.

Knaccudukanus XuMHUeCKUX peakiiil Mo pa3IuyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOLIMX B pEAKIMH BEUIECTB, MO TEIUIOBOMY 3 (deKTy, Mo
U3MEHEHUIO CTENEHEH OKHUCIICHUS XUMHUYECKUX 3JIEMEHTOB, [0 00paTUMOCTH, MO
YYaCTHUIO KaTajau3aropa). DK30- U HIOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHHUSL.

[TonsiTue o ckopoctu xumudeckoil peakuuu. [lonsTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusiX. [IoHsITHe 0 TOMOTeHHBIX U IeTepPOreHHBIX
peakuusax. Ilonsarue o karanmse. [loHsATHE 0 XMMUYECKOM paBHOBECUU. DAKTOPHI,
BIUSIOIINE HAa CKOPOCTh XHMHYECKOW PEAaKUMH M I0JOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKUCAUTENbHO-BOCCTAHOBUTEIbHBIE  pPEAKLMH,  JJIEKTPOHHBIA  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHON  PEAKLIHH. CocraBieHue  ypaBHEHUU



OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIIMH C  HCIOJIb30BAHUEM  METOJIA
AIIEKTPOHHOTO OaiaHca.

Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M OHUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUJAMU
xuMudeckon cBsi3u. CteneHs aucconuanuu. CHIbHBIC U CIA0bIE SJIEKTPOJIUTHI.

Peakiuu noHHOro oOMeHa. YcnoBusi NpOTEKaHUs peaklii HOHHOTO OOMEeHa,
MOJIHbIE M COKpAalIEHHbIE HWOHHBIE YpaBHEHUs peakuui. CBONCTBA KHUCIIOT,
OCHOBaHMH W coJied B CBETE MPEJACTaBICHUNA 00 AIIEKTPOIUTHUECKON
nuccornmanuu. KauectseHHbIe peakunu Ha HOHBL. [[oHSATHE O THIpOIU3E CONE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB W HEMETaoB (rpadura M anmasa), CIOKHBIX BEIECTB
(xJopua HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTU XMUMHUYECKOW peakiuu
OT BO3JCUCTBUSl PA3NHYHBIX (PAKTOPOB, HCCICAOBAHHUE DJICKTPOMPOBOIHOCTH
pacTBOpOB BEUIECTB, IpolLEecca AUCCOLNMALMM KHCIOT, WLIEJIOYEH U COJIeH
(BO3MOXXHO  KCMOJB30BAHME BUJEO MaTEpPHAOB), IMPOBEJACHHE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKM  NPOTEKAHWS  peakuuii HMOHHOro  oOMeHa
(oOpa3oBanue ocaaka, BBIJEJICHUE Tas3a, oOOpa30BaHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBl  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peakiMu pasyioKeHUs, COCIMHEHU), Paclo3HaBaHUE HEOPraHUYECKHUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEaKUMd Ha HOHBI, pELICHUE
AKCHEPUMEHTAJILHBIX 3a]1a4.

HeMmeTasnibl U MX cOeIMHEHU S

OOmast xapakTepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XMMHMYECKHE CBOWCTBA Ha MPUMEPE  XJopa
(B3auMoOJEICTBHE C MeETa/llaMH, HEMETajulaMH, IIeJo4yaMu). XJIIOPOBOJIOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydYeHUE, MpUMeHeHue. JleiicTBue
XJIOpa ¥ XJOPOBOAOPOAA HAa OPraHU3M 4YeJoBeKa. BaxkHelmMe XJIOpUAbl U HX
Hax0XJICHUE B MIPUPOJIE.

O6mast xapakrepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHne u (U3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U CePhbl. AJUTOTPOITHBIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUyeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHUE, (U3MUYECKUE U
XUMH4Yeckue cBorctBa. OKCHABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciioTa, (QuU3MUECKHe ¢ XUMHUYECKHE CBOWCTBa (00mmMe Kak
MPEACTaBUTENS KJjacca KHUCJIOT U cruenududeckue). XUMHYECCKUE PEaKINH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0A TMOJMYYEHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHoi KucioTel. Conu CEpHON KUCIIOThI, KAYECTBEHHAs pEaKLMs Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B Mpupoae. XUMHUYECKOE
3arpsi3HEHUE OKpYXKArollel cpelpl COSAMHEHUSIMU Cepbl (KUCIOTHBIE O,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPALECHUS.

OOmas xapakrepucTuka 371eMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTENEHH OKUCICHUA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
busnyeckue u xumMrueckue cBorctra. KpyroBopor a3ora B npupojie. AMMHAK, €ro
bu3nUecKkue 1 XUuMUYECKHUEe CBOMCTBA, MOJyyeHue u npuMeHeHue. Conu aMMOHUS,
X (U3UYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHNe. KauecTBeHHAas peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MOJydeHHe, (PU3UYECKUe M XUMUUYECKUE
CcBOMCTBa (00mME Kak TMPEACTABUTENS Kiacca KUCIOT W CHEIU(pUUYECKHE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaJIbHBIX
yno0opeHuil. XuMru4yeckoe 3arpsi3sHeHUE OKPY>KaIoIIe Cpeibl COeTMHEHUSIMU a30Ta
(KUCTIOTHBIE JTOXAM, 3arps3HCHHE BO3AyXa, IMOYBBI W BOJoEMOB). Docdop,
aiorpornuelie Moaupukammu ¢Gocdopa, (u3HUECKHUEe U XMMHUYECKHE CBOWCTBA.
Oxcup docdopa (V) u bochopHas kuciaota, Pu3MIeCKUe U XUMHUIECKUE CBOMCTBA,
nosnyuenue. Mcnonp3oBanue GpocaToB B KAYECTBE MUHEPATBHBIX YIOOPEHUM.

O6mast xapakrepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapakTEepHbIE  CTENEHH  OKHUCJICHUA.  YIJIEPOJ,  aUIOTPOMHbIE
Moau(UKAIIMK, PACIpPOCTpaHEHUE B TpUpoAe, (PU3NYECKHe U XUMUYECKUC
cBoicTBa. AncopOuus. Kpyrosopot yriaepona B npupone. OKCUIbl yriiepojaa, ux
dbu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE W MPUMEHEHHE. DKOJIOTHMYECKHE MpPOOJIEMbl, CBA3AHHBIE C OKCHUIOM
yraepoaa (IV), rumoreza r1i1006anpHOrO MOTEIUIEHHUA KIMMaTa, MMApHUKOBBIM
b dexT. YronpHas KUCI0Ta U €€ COH, NX (PU3NIECKUE U XUMUYCCKHUE CBOWCTBA,
nojiyueHue W mnpumeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEJIUIIUHE, TIPOMBIIIIEHHOCTH U CEIHCKOM
XO3MCTBE.

[lepBoHaYaIbHBIE TTIOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KAK O COCTMHECHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUJICH, 3TaHOJI, INIMIIEPUH, YKCYCHasl KUCIIOTA).
[IpupoaHbie HMCTOYHUKHU YIJIEBOJOPOAOB (Yyrojb, HNPUPOAHBIA ra3, He)Tb),
MPOAYKTBl WX MepepaboTku (OCH3WH), WX POJb B OBITY U IPOMBIILICHHOCTH.
[TonsiTHE 0 OMOJIOTMYECKU BXKHBIX BEIIECTBAX: JKUPaAX, OCJIKaX, YrJIeBOJIax — U MX
polii B OJKM3HM UeJOBEKa. MarTepualbHOE €IMHCTBO OPraHWYECKUX W
HEOPTaHUYECKUX COETUHEHUN.

KpemHuuii, ero ¢usznueckue M XUMHYECKHE CBOMCTBA, IMOIY4YEHUE U
npumeHenue. CoenuHeHWS KpemHus B mpupozae. OOmme mnpenactaBieHus 00
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, X UCIOJIb30BAaHUE B
OBITy, B TIPOMBINIUICHHOCTH. BakHEWIIe CTPOUTENbHBIE MaTEepHaNbl: KEPAMHKA,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobiembl 6€30MacHOr0 MCIOJIb30BaHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEIHEBHOM )KU3HH.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 0Opa3I[0OB HEOPTAHUYECKUX BEIICCTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIMN HA XJIOPHUI-UOHBI U HAOIIOACHUE TPU3HAKOB
WX TPOTEKAHMs, OIBIThI, OTpaKAIOIIME (PU3NUECKHME U XMMHYECKHUE CBOMCTBA
TaJIOTEHOB M WX COEIMHEHUN (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPUATIOB),
O3HAaKOMJIEHWE ¢ oO0pas3iaMud XJOpUIOB (TaJOTEHHIIOB), O3HAKOMJICHHUE C
obpasmamu  ceppl W €€ COCNMHCHHSIMH  (BO3MOXXHO  HCIIOJIBh30BaHUC
BUJICOMATEPHUAIIOB), HAOIIOCHHE TIpoliecca OOyrIMBaHUs caxapa Ioj JACHCTBHEM
KOHILICHTPUPOBAHHON CEPHOM  KHUCJOThbl, M3YYEHUE XHMHUYECKHX CBOMCTB
pa30aBlIEHHON CEPHOM KUCIIOTHI, IPOBE/IEHUE KAUECTBEHHOM peakuu Ha CyibQaT-
WOH W HaOJIOJeHWEe TpH3HaKa e€ MPOTEKaHWs, O3HAKOMIICHHWE C (U3UYECKUMU
cBoicTBamm azota, (ochopa M mX coeguHEHUN (BO3MOKHO HCIIOIH30BAHUE
BUJICOMATEpHUAIIOB), 00pa3laMu a30THBIX M (OChHOPHBIX yA0OpEHUi, MOTyUYEHHE,
coOupaHue, pacrno3HaBaHWE U HW3YYEHUE CBOWCTB aMMHaka, IIPOBEJICHUE
KAueCTBEHHBIX PEaKlUid Ha MOH aMMOHMS U PocdaT-uoOH U U3yuYeHHE MPHU3HAKOB
UX IPOTEKaHMUsI, B3AMMOIEUCTBUE KOHIEHTPUPOBAHHOM a30THOU KUCIIOTBI C MENIBIO
(BO3MOKHO HCMOJIb30BAaHUE BHJIECOMATEPUAIIOB), W3y4YECHUE MOJIeIIen
KPUCTAJUIMUECKUX PEIETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
POLIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOHCTBOM NPOTHBOTa3a, MOJydYeHHE, COOMpaHue, paclo3HaBaHUE M M3yUCHHE
CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEICHUE KAYeCTBCHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHbl WU H3yYEHUE IMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJICHHUE C
NPOAYKIMENW CHUJIMKATHOM NPOMBIIIJIEHHOCTH, PEIIEHUE 3KCIIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BaxHelire HeMETauIbl U UX COEAUHEHUS.

MeTaJiibl 4 MIX COeIMHEHU S

OO0mast xapakTepUCTHKAa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nosiokeHuss B llepuommueckon cucreme xumuueckux diemeHtoB [, .
MenpneneeBa u crpoeHus aTroMoB. CTpoeHue meTauioB. Merammyeckas CBA3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEmETKA.  DJIEKTPOXUMHUUYECKUU Pl
HANpsOKEHUH MeTaioB. OU3NYECKUEe U XUMUYECKHe CBOMCTBA MeTayioB. O01iue
CIOCOOBI TMONMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3WHM METauioB, OCHOBHBIC
crocoObl 3aluThl UX OT Koppo3uu. CmnaBbl (CTaib, YyryH, JIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounsie meTampl: nonoxeHue B llepuognueckon cucTteMe XMMHYECKUX
anemeHToB . . MenneneeBa, CTpoeHHE MX aTOMOB, HAXOXJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOKCTBA (Ha mpuMepe HaTtpus U Kanusi). OKcuabl u



TMAPOKCUIBl HaTpuss W Kamusd. lIpumMeHeHue IIeNoYHBIX METALIOB M HX
COCIMHEHUMN.

[[lemo4yHO3EMENBHBIE METAJUIBI  MarHuii M KajbLUH: IIOJIOKEHHE B
[lepnonnueckon cucreme xuMmudeckux sneMeHToB [[. 1I. MenneneeBa, crpoeHne
UX aTOMOB, HaxoXJeHue B npupoze. Gusndyeckue 1 XMMUYECKUE CBOMCTBAa MarHus
U KanblMs. BaxHeilmmue coeluHeHUs KanblUMs (OKCUA, THIPOKCHI, COJIH).
JXécTkocTb BOJBI U CLIOCOOBI €€ yCTPAHEHUS.

AmoMuHMIL: TIoJI0KeHUE B [lepruonueckoi cucteMe XMMUYECKUX JJIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoma, HaxoXKIEeHHE B npupone. Pusnveckue u
XUMHYECKHE CBOICTBa amOMUHUA. AMGPOTEpHBIE CBOICTBA OKCHIA U THAPOKCHIA
QIIFOMUHUS.

Keneso: nonoxenne B llepuoanyeckoi cucreMe XUMUYECKUAX 2JIEMEHTOB /.
N. MenneneeBa, CTpOoeHHE aroMa, HaxXOXIAeHHE B mnpupone. Pusndeckue Hu
XUMHUUYECKUE CBOMCTBA xene3a. OKcubl, Tupokcuabl U conu xenesa (I1) u xenesza
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C o00pa3laMM METauIoB U CIUIABOB, HMX (PU3HMUECKUMHU
CBOMCTBaMM, M3YYEHHE  PE3YJbTATOB  KOPPO3HMM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUICOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJblUsl M HATpus C BOJOM (BO3MOJKHO HCIIOJIB30BAHUE BUIEOMATEPHUAIIOB),
VICCJIEIOBAHUE CBOMCTB XECTKOM BOBI, IPOLIECCAa TOPEHUS Kelle3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJIB30BAHHE  BHUAECOMATEPUAJTIOB), IPU3HAKOB  IPOTEKAHUS
KAUECTBEHHBIX PEAKLMil Ha MOHBI: MarHus, KaublUs, aJIFOMUHUS, LIMHKA, JKEJe3a
(IT) u xene3a (III), meau (1), HaOarOAEHUE M OMTMCAHUE TIPOIIECCOB OKPAITMBAHUS
IUIAMEHH HOHAMM HATpusl, KajJiusig U Kajablusl (BO3MOYKHO HCIIOJIB30BAHUE
BUJICOMATEPHUAIIOB), UCCIIEN0BAaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUAA AIFOMUHUSA
Y TUIPOKCHJIA IMHKA, PEIIEHUE SKCIEPUMEHTAIIBHBIX 33Ja4 0 TeMe «BaxHeiiine
METaJUIbl U KX COCTUHEHUS.

XuMHUA 4 OKPYKaKWLIas cpeaa

BemecrBa n marepuassl B IIOBCEIHEBHOW >KM3HU 4eJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuid B ObiTy. [lepBas momoius npu
XUMHUYECKUX OKOTaX U OTPABIICHUSX.

XHWMHUYECKOE 3arps3HEHUE OKpYXKaroled cpenbl (mpeaenbHas JOIyCTUMas
KOHIIeHTpanus Bemects, aanee — [1JIK). Posib xumMun B pelieHun 3KOJ0rH4eCKUX
npobJieM.

Xumuueckuii IKCnepumenm:

u3ydeHrue 00paslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHBIC
MaTepHabl).

Mescnpeomemmnbnie ceasu



Peanuzanust MeXNpeIMETHBIX CBSI3€M NpU M3YYEHUHM XUMHU B 9 Kiacce
OCYILIECTBIISIETCS 4Y€pe3 HCMOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSITUIN, TAK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TMOHSTHUS: HAy4dHBINH (DakT, rUmoTe3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccupukaius, IEepUOJUIHOCTh, HAOJIOJICHHE,
AKCIIEPUMEHT, MOJECIUPOBAHUE, HU3MEPEHUE, MOJICb, SIBJICHUE, IAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MATEPHUATTBI.

®dusuka: wmarepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TONBI, PAANOAKTUBHOCTb, MOJICKYJIA, JJEKTPUUYECKUU 3apsil, MPOBOJHUKH,
MOJYNPOBOJHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHOE€ COCTOSIHME BEIIECTBA, ra3, paCTBOP, pACTBOPUMOCTh, KPUCTAILIINYECKAs
peméTKa, CIUIaBbl, (PU3UYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢dorocuHTes, npixaHue, Ouocdepa, dKOCHUCTEMa, MHUHEPaTbHBIC
ya00peHusl, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIICCTRA.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpANbl, TOPHBIC IOPOJIHI,
IOJIE3HBIE UCKONIAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTPAMMbl OCHOBHOTO OOILEro
0o0pa3oBaHMs JTOCTUTAIOTCS B XO0J€ OOy4YeHUS! XUMHH B €JUHCTBE Yy4eOHOU u
BOCIIUTATELHOUN JIEATEIbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU, TPUHSITHIMU B
oOImecTBe mMpaBWJiaMd W HOPMaMH TIOBEICHHS M CIIOCOOCTBYIOT MpOIeccam
CaMONO3HAHUs, CAMOPA3BUTHUSA U COIIUATM3AIUU O0YyHArOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPAXKAOT  TOTOBHOCTh  OOYyYarOIIMXCA
PYKOBOJICTBOBATbCS CHUCTEMOW TMO3WTHUBHBIX IIEHHOCTHBIX OpUEHTAUUA U
pacIIMpPEHUE OIBITA IEITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHOTHYECKOT0 BOCIIMTAHMSL:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY
U HAYyYHOMY HACIEIUI0, TTOHMMAaHHS 3HAYECHUS XMMHYECKOM HAayKH B JKHU3HU
COBPEMEHHOT0 OO0IIecTBa, CIOCOOHOCTH BiaJETh JOCTOBEPHOW HMHQOpMAIHE O
MEPEIOBbIX JOCTUKEHHUSIX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOIIIEHUW B KOJIJICKTHBE, KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOIIIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCIIEI0BAaTENbCKOM, TBOPUECKOM UM JAPYrux  BUAAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOM JEATENbHOCTH TMpU
BBINIOJIHEHUHU YYEOHbIX, TMO3HABATEIbHBIX 3a/1ay, BBINOJHEHUU XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IaHUN YICOHBIX TPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHIMAHUIO
¥ B3aUMOIIOMOIIM B TIpoOLIECCE€ OTOM y4uyeOHOW NeATEeIbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TIOBEJICHHE U IIOCTYIIKM CBOMX TOBAapHILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT 0 O3HAHUA:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTaBISAIOILINEC
OCHOBY JJI IOHUMaHUsSI CYIIHOCTA HAy4YHOM KapTUHBI MHpa, MPEJCTaBiIeHUsS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJBI, B3aWMOCBS3SIX YEJIIOBEKA C
MIPUPOJHOM CPEJIOU, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE UIsI OOBSICHEHWS HAOIIOJAEMBIX IMPOIECCOB W SIBJICHUM,
M03HABATEJIbHOM, MH()OPMAIMOHHOM W YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATypOid, MTOCTYHMHBIMA TEXHHUYECKHMMH CpEIACTBAMH HWH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyUYeHHWI0 W TIO3HAHUIO, JFOO03HATEIHHOCTh, TOTOBHOCTh H
CIOCOOHOCTP K  €aMo0OOpa3oBaHWIO, MPOEKTHOM M HCCIeI0BATENbCKON
JESITEIbBHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U YpOBHSA OOydeHHUS B
JIaJIbHEUIIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 3I0POBb:

OCO3HAHHE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370POBBIA 00pa3 >KW3HH, OCO3HAHWE MOCIEACTBHHA U
HENPUATHE BPEIHBIX TPUBBIYCK (YIOTPEOICHUS AJIKOTOJIsl, HAPKOTUKOB, KYPEHHSI),
HEOOXOAMMOCTU COOJIIOJIEHUS TMpaBui O€30MaCHOCTU MpU  OOpalleHUuH ¢
XUMHYECKUMHU BEUIECTBAMHU B OBITY M PEATbHOM JKU3HH,

S) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPaKTUUECKOMY M3yUYEHUIO Mpodeccuii U Tpyia pa3iIndyHoro poja,
YBOXEHHE K TPYyIy M pe3yibTaraM TPYAOBOH ACSITEILHOCTH, B TOM YHCJIEC Ha
OCHOBE TIPUMEHEHHUS TPEAMETHBIX 3HAHWWA TI0 XHMHH, OCO3HAHHBIA BHIOOD
WHIMBUIYQJIBHON TPACKTOPUU MPOIOJKEHHS 00pa30BaHuUsl ¢ yUYETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHOW PO(EeCCHOHATBHON ACATETbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCA B MPO(eCcCHOHABHO cpejie;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

IKOJIOTUYECKU IEIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
KHU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBaHUS, IOHUMAHUE 1IEHHOCTH 3/10POBOTO U
Oe3omacHOro o6Opas3a KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GU3MYECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHUE I[EHHOCTH COOJOICHUS
IpaBwJI OE30MMACHOTO TOBEICHUS TIpU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CHUTYaI[UsX,
YIPOKAIOWIMNX 3J0POBBIO U KU3HHU JIFOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJydaeMble IPU W3YUCHHHU XUMHH, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHON CPEAOH, ISl TTOBBIIIICHHS
YPOBHSI  DKOJIOTUYECKOW  KyJIbTYypbhl, OCO3HAaHUs TJOO0ATBHOTO  XapakTepa
IKOJIOTUYECKUX TPOOJIEM M TMyTeW WX PEHICHHs MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHHUS, YMEHHUSI PYKOBOACTBOBATHCA UM B TMO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAIIBHOU ITPAKTHKE.

METAINPEJMETHBIE PE3YJIbTATDI

B cocraBe wMeranpeaMeTHBIX pPe3yJbTAaTOB BBIACIAIOT 3HAYUMBIC IS
(GbopMUpOBaHHA MHPOBO33PEHUS OOIIEHAYYHbIE TMOHATHS (3aKOH, TeEOopus,
NPUHLINIL, TUIIOTE3a, (PaKkT, CUCTEMa, IPOIECC, SIKCIIEPUMEHT U JAPYroe.), KOTOPhIE
UCIIONIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMpeIMeTax M MO3BOJIIOT Ha
OCHOBE 3HAaHUU M3 ITHX NPEAMETOB (POPMHPOBATH MPEACTABICHUE O IEIOCTHON



HAay4YHOW KapTHHE MUpA, U YHUBEpCAJIbHbIE yueOHbIC ACHCTBUS (MIO3HABATEIbHBIC,
KOMMYHHUKATHUBHBIE, PETYJSITUBHBIC), KOTOpbIe OOecreduBarOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIESTCIBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jjornyeckue JeicTBHUA:

YMEHHUSI HCIOJIb30BaTh MNPUEMBI JIOTUUYECKOTO MBIIUICHUS IPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICI XUMHUYECKUX MOHSATHUN (BBIACISATh UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABIIMBATh B3aUMOCBSI3b C JPYTMMHU TMOHSTHUSMH), UCIOJIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OT/IEIBHBIX ()AaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KpUTEpUH VISl KJacCU(PUKAIIMU XMUMHUYECKHX BEIIECTB M XHMHYECKUX PEaKIIH,
yCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIC CBS3M MEXIYy OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKUE PACCYKJECHUS (MHIYKTUBHBIE, JEYKTUBHBIE, IO aHAJIOTHUH),
JIeNaTh BBIBOJIBI M 3aKITFOUCHUS

yMEHHUE TPUMEHSATH B TIpOIECcCce IO3HAHUS TOHATUS (NIPEIMETHhIC U
MeTanpeIMETHbIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICNIU, UCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHbBIE TTPEACTaBICHUS —
XUMUYECKANA 3HAK (CUMBOJ DJEMEHTa), XUMHueckas ¢GopMmyria W YpaBHCHHUE
XUMUYECKON PEAKIUU — MPU PEIICHUN Y4eOHO-TI03HABATEIBHBIX 33J1a4, C YIETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBIATh U XaPAKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKHA M3y4yaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MNPUYHHHO-CJICIACTBEHHBIC CBS3UM U
MPOTUBOPEUHS B U3yUaeMbIX MIPOIIECCAX U SIBIICHUSIX.

ba3oBble nccienoBarebCKHe AeiiCTBUS:

YMEHHUE MCIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KauyeCTBE OCHOBBI I (POPMHUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXKICHU;

NpUOOpPETEHUE OMbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU W IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOmwoaaTh 3a XOJI0M IIpoliecca,
CaMOCTOSTEJIbHO MPOTHO3UPOBAThH €0 pe3yibTar, (opMyIUpoBaTh 00OOIIECHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIEAOBAHUS, COCTABIIATh OTUET
0 MPOJIeTaHHOM paboTe.

Pabora ¢ nundopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATh U HHTEPIPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB M (hOPM MPEACTABICHUS, MMOJYy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsL  JIUTEpaTypa XHUMHYECKOTO COJIEPKAHUS, CIPABOYHbBIC
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATH MPOTHBOPECUYUBYIO U
HEJI0OCTOBEPHYIO HH(OpMAIHIo;



yMEHUE MPUMEHSATh pa3MyHble METOJbl U 3alpOChl MpPU MOUCKE U 0TOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIWMBIX JJi BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONpPENEIEHHOTO THUIIA, TPUOOPETEHUE ONbITA B
o0jacT UCHOJB30BaHUS MHGPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpPO aKTUBHOTO UCIIOJIb30BAHMS PA3TMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIIbHYIO (JOpMY MpeCTaBIeHUs UH(GOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XXHBIMU CXEMaMH, JAuarpaMMaMu,
apyrumu popmMamu rpaduku U UX KOMOMHAIUSIMUY;

YMEHHE HCIIOJIb30BaTh M AaHAJM3UPOBAThb B IIpolecce Y4eOHOU u
UCCIIEIOBATENLCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOIO XO3SIMCTBa M TPAHCIOPTAa HA COCTOSTHUE OKpYXaloled IpUpOAHON
Cpenpbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YyueOHbIe 1elCTBHUS:

YMEHHUS 3aJilaBaTh BOINpPOCHI (B XOJie Juanora W (WiIM) OUCKYCCUHU) IO
CyllecTBYy  oOcyxaaemMoil  Tembl, (OpPMYIUpOBaThH CBOM  MPEIJIOKEHUA
OTHOCUTEJILHO BBIMOJHEHUS TPEAJIOKEHHON 3a/1a4K;

YMEHUSI  NPEJCTaBISATh  MOJYYEHHBbIE  pe3yJbTaThbl  IMO3HABATEIbHOU
JESTENIbBHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOTO OIbITa,
J1abopaTopHOI pabOTHI MO MCCIIEIOBAHNIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

yMEHUsI Y4eOHOro COTPYAHUYECTBA CO CBEPCTHHMKAMHU B COBMECTHOMU
MO3HABaTEJIbHOM U HUCCIIEOBATENBCKOM  JIEATENBHOCTH MPU  PEIICHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U COTJIACOBaHUS
no3uIuil (00CyXIeHuss, 0OMEH MHEHHSIMH, «MO3TOBbI€ LITYPMbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUU, OMNpEIEICHUE KPUTEPUEB 10 OLEHKE KayecTBa
BBITIOJTHEHHON pabOTHI U JApyrue).

PeryisiTuBHbIe YHUBepPCaJbHbIEe yUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSATEIbHO ONPEACNATh LENHU JESTEIbHOCTH, IJIaHHUPOBATh,
OCYIIECTBIISAITh, KOHTPOJIUPOBATh U MPU HEOOXOJAUMOCTU KOPPEKTHUPOBATH CBOIO
JeATEIIbHOCTh, BRIOMpaTh Hanbosiee dPheKTUBHBIC CIIOCOOBI pelieHUs] Y4eOHbIX U
MO3HABATENIbHBIX 337]a4, CaMOCTOSITEJIbHO COCTAaBJSTh WM KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM TPHU BBINOJHEHUM 33aJaHUM C Y4ETOM
MOJy4YEHHUS! HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSIX,
OIICHMBATh COOTBETCTBUE IMOJYYEHHOI'O pe3yjbTaTa 3asiBICHHOM €M, YMEHHE
UCII0JIb30BATh U aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mnpeameTHBIX pe3yNbTAaTOB IO OCBOEHHUIO 00SA3aTENBHOTO
COJIep’KaHusl, YCTAHOBIIGHHOTO JaHHOW (enepanbHOl padouell mHporpaMMmoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYalOIIUMKCS HAy4yHbIE 3HAHUS, YMEHUS U CHOCOOBI



NeucTBul, crneruduueckue Ui TpeaMeTHOM oOjacthd  «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  MOJYyYEHUID HOBOIO  3HAaHWs, €ro  HWHTEpIPETallH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xonIy oOyuenus B 8 kj1acce npeIMETHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y 00YYAIOIIUXCSl YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BELIECTBO, CMECH
(oIHOpO/IHAst M HEOJAHOPOAHAs), BAJIGHTHOCTb, OTHOCUTEIIbHASI aTOMHAsI U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO JJIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHUCJICHUS, XMMHYECKasi peaklus, KiIacCUPUKalMs peakiuil: peakuuu
COCAMHEHUSI, PEAKIUU PA3JIOKEHUS, PEaAKIUU 3aMEUICHUs, pPeaKuu
oOMeHa, PK30- U SHJIOTEPMHUUECKUE PEAKITNH, TeTIOBOW d(DPEeKT peakiuu,
AIpO aToMa, HJIEKTPOHHBIM CIOM aroma, aroMHas OpOUTallb, PAJANYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA U HEMOJSpPHAs KOBAJICHTHAs CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacCTBOP, MAccoOBasl JOJI BEIIECTBA
(IpolieHTHAsl KOHILIEHTpAIusi) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TMOHSATUA U
MPUMEHSTh 3TU NOHATHS MPU ONMCAHUY BEILIECTB U UX MPEBPALICHUM;

e HCIOJb30BAaTh XHUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJICHHS (Hopmys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHECHMSIX,
CTENEHb  OKHCIICHWS  DJIEMEHTOB B  OWHApHBIX  COCIWHEHUSX,
MIPUHAJJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEAUHEHHU IO
dbopmynam, BHJ XUMUYECKOHM CBsI3M (KOBAJEHTHAas W MWOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh TNOHUMAHHUE IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT MX MOJIokeHUd B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHHsI MacChl BEIIECTB, NOCTOSIHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSsI, 3aKOHA ABOTaJIpo;

e ONHUCHIBATH W XapaKTepu3oBaTh TabMMuHyr0 ¢opmy I[lepmonnueckoit
CUCTEMBl XHMHMYECKHX DJJEMEHTOB: pa3iuyaTh I[OHATUS «IJIaBHAs
noarpynmna (A-rpynna)» u «mnobdouHas noarpynna (b-rpynma)», Manbie u
OOJNBIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIC HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuueckux saementoB J[. .
MenneneeBa» € 4YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB



XUMHYECKUX JJIEMEHTOB (COCTaB U 3apsij sAapa, 00IIee YUCIIo AIIEKTPOHOB
U pacrpeieJICHUE UX 10 JJIEKTPOHHBIM CIIOSIM);

KJIACCU(PUITMPOBATh XMMHUECKHUE SJICMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIy M COCTaBy YUYacCTBYIOIIMX B pPEaKIHH
BEIIECTB, [0 TEIJIOBOMY 3D (PexTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXkKAasi OMMCAHNE MPUMEPAMU MOJICKYISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOrHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KauyeCTBEHHOTO
COCTaBa, BO3MOXKHOCTH TPOTEKAaHMS XUMHYECKHX NPEBpAIICHUNA B
Pa3IMYHBIX yCIOBHSIX;

BBIUUCIIATH OTHOCHUTENIBHYIO MOJIEKYISAPHYIDO H  MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO JJIeMEeHTa 1o (dopmyiie
COEIMHEHUS], MACCOBYIO JOJIIO BEIIECTBAa B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKOW PEaKIIHH;

PUMEHSATH OCHOBHBIE OTIEPAIlUU MBICTUTEILHON NEITeThHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHUE, 00OOIICHHEe, CHUCTeMAaTHU3AIHIo0, KJIacCHU(UKAIIHIO,
BBISIBJICHNE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl M3Y4YEHUS CBOMCTB
BEUIECTB M XUMHUYECKUX pEaKUWd, €CTECTBEHHO-HAYYHBIE METOIbI
no3HaHWS — HaOIMIOJeHNE, W3MEpPEHHe, MOJACIUPOBAHUE, SKCIICPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

cleoBaTh ~ NpaBWJIaM  TOJIb30OBAaHHMS ~ XMMHUYECKOH  TMOCYIAOW W
7abopaTopHBIM 000pY/IOBaHWEM, a TaKXKe TMpaBHJIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUMSIMH IO BBIIOJHEHUIO
7a00paTOPHBIX XHMHYECKHUX OIBITOB TIO TOJYYCHHUIO W COOUPAHUIO
ra3o00pa3HbIX BEMIECTB (BOAOPOJAa H KHCIOpPOJAa), NPUTOTOBICHUIO
pPacTBOPOB C OMPEIACIEHHON MAaCCOBOM JOJEH PACTBOPEHHOIO BEILIECTBA,
IUIAHUPOBATh W TPOBOAUTh  XUMHUYECKHE  OKCIEPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C MOMOIIBIO HHANKATOPOB
(;makmyc, dheHondTaienH, METUIOPAHXK U JPYTHe).

K xoHIy 0OyueHus B 9 kjiacce npeIMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y 00YYaIOIIUXCST YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHSTUN: XUMHYECKUN
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTUOH, AHHUOH, IPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTh, CTEIEHBb
OKHUCJICHUS, XUMUYECKasi PEAKIHs, XUMUUYECKasi CBsI3b, TEIUIOBOM A dexT
peaknuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HEJJICKTPOJIMUTHI, JJIEKTPOIUTHYECKAS IUCCOLUALMSA, PEAKUUH HOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE€ paBHOBeCHE, OOpaTUMble U



HEOOpaTUMBbIE PEAKIIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTENb,  OKHUCIEHHE UM  BOCCTAaHOBIICHHUE,
aINoTponusi, aM(pOTEePHOCTh, XUMHUYECKas CBsA3b (KOBAJECHTHAas, MOHHAs,
METaJIMYEeCcKas), KpUCTAIMYECKass pemerka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKIUH, MPEACIbHO JOMyCTUMAs
koHueHTpanusa [1JIK BemecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MPUMEHSITH 3TU NTOHATHUS MPU OMUCAHUU BEILIECTB U UX MPEBPAIICHUN;
UCIIOJIP30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBJICHHS (HOpMYyI
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIU;

ONPEACIISATh BAJICHTHOCTh U CTEIEHb OKUCIIEHUS] XUMUYECKUX 3JIEMEHTOB B
COEAMHEHUSIX PA3JIUYHOTO COCTABA, IMPUHAMIEHKHOCTh BELIECTB K
onpeAenéHHOMY KJIAcCy COEIUWHEHUN 1Mo (opMynaM, BHJI XUMHUYECKOU
CBSI3U (KOBAJICHTHAsl, WOHHAsl, METAJUIMYECKasi) B HEOPraHUYECKUX
COEIMHEHMSIX, 3apsij MOHA 10 XUMHUYECKOU (hopMmyJsie, XapakTep cCpeabl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUN, TUI KPUCTATITUNYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbich llepuogmueckoro 3akona J[. WM. Menneneera u
JEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONUCHIBATH W XapaKTePU30BaTh
Tabnuunyto Gopmy Ilepuoanyeckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoarpynna (A-rpymnma)» M «mobouyHas
noarpynma (b-rpynma)», manbie u  OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaUCHUS, KOTOphIE MMEIOTCS B TMEPUOJAMYECKON Tabimie, C
YUCIIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUA  aTOMOB  XUMHYECKHX
AJIEMEHTOB (cocTaB M 3apsa  sApa, OOIllee YUCIO DJIEKTPOHOB U
pacmpesielieHHe HX IO DJIEKTPOHHBIM CJIOSM), OOBICHATH 0OIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCIMHEHHU B
Ipeesiax MaIbIX MEPHUOJIOB U TJIABHBIX MOArPYNI C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHThI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy M COCTaBy YYacTBYIOUIUX B pPEAKIUU
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, M0 M3MEHEHUIO CTENECHEH OKUCIICHHS
XHMHYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIU(UUECKHE XUMHYECKHE
CBOWMCTBA IIPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPXkKAas OMNHCAHUE
MIPUMEPAMHA MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHHUW COOTBETCTBYIOLIUX
XAMHUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHUS DIJICKTPOJIUTHYECKOW JIMCCOLUMALMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO



oOMeHa, YypaBHEHHsI peakluuid, MOATBEPKIAOIIMNX CYIICCTBOBAHHE
TeHETUYECKOM CBSI3U MEXK/y BEIIECTBAMU Pa3INYHBIX KJIACCOB;
pacKpblBaTh CYIIHOCTh OKHCJIHUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKIIHMA
MIOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHca dTUX PEaKIni;
IIPOTHO3HPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKaHUs XUMHUYECKHX IMPEBpAIICHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIIPHYIO M MOJIIPHYIO MAacChI
BEIICCTB, MAaCCOBYIO JIOJIIO XHUMHYECKOIO JJIeMEHTa TI0 (opmyiie
COCIMHEHUS, MACCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PEaKIIHH;

coONrofaTh  MpaBWiIa  TOJNB30OBAHHMS ~ XUMHUYECKOM  MOCYJOM |
7abopaTOpHBIM  00OpYIOBaHHWEM, a TaKXKe TMpaBWwia OOpameHus ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIHMSIMH IO  BBITOJIHCHHUIO
71a00paTOPHBIX XHMHYECKHUX OIBITOB TIO TOJYYCHHUIO W COOUPAHUIO
ra3000pa3HbBIX BEIIECTB (aMMHAaKa M YTICKUCIIOTO ra3a);

NPOBOJAWTH  PEAKIMH, TOATBEPXKAAMOIINE  KAYECTBEHHBIH  COCTaB
pa3IMYHBIX BEMISCTB: PACIIO3HABATH OIMBITHBIM IYTEM XJIOPH]I-, OPOMHU/I-,
uonua-, kapbonar-, Qocdar-, cunmukar-, cyinbdar-, THIPOKCH]I-UOHBI,
KaTHOHBl AMMOHHUS U MOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPTaHMUECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIC OTIEPAIIUN MBICIUTEILHON JEITeILHOCTH — aHAIN3
U CHHTE3, CpaBHCHHE, OOOOIICHNE, CHUCTEMATHU3aII0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3CH — I WM3YYCHHSI CBOWCTB BEIICCTB H
XUMHYECKHX PEaKIMi, €CTeCTBEHHO-HAyYHbIE METOAbl IMO3HAHUS —
HaO0IeHNe, MU3MEpPEeHHe, MOJCITUPOBAaHUE, DKCIEPUMEHT (peaabHBbId U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB daekTpoHHbIe (UU(pPOBHIE)
KouTtpoJabHbie [MpakTHyeckne
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIC peCypChl
padoThI padoTsbI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK
MPAKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyesjoBeKa
12 BemtectBa 1 XuMHU4eCcKue 15 | bubmunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3zgen 2. BaxHeiliue npeacTaBUTe M HEOPraHMYeCKUX BellecTB
’1 Boznyx. Kucnopon. [lonstue 6 Bbubmuotexa [JOK
00 okcugax https://m.edsoo.ru/7f41837¢c
9 Bonopoa.Ilonsitue o kucnorax g 1 but6moreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢
’3 Bona. PactBopsl. [Tonsitue 06 5 | 1 bubmunoreka LIOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIC KIIACCHI 1 ) 1 bubmunoreka LIOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. llepunonnueckuii 3axkoH u [lepuognueckasi cucrema xumnueckux 3jeMeHToB Jl. U. MenneneeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




[Tepuoanueckuii 3aKOH 1

31 [Tepuonnueckas cucrema 7 bubmunoreka LIOK
XUMHUYECKHX djieMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
Menaene-eBa. CTpoeHue aToma

12| e g BuGorera LIOK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIBHBIE PEAKITUN
bubmunoreka LIOK
Hroro mo pasery 15 https://m.edsoc]fru/7f4l837c
Pe3epBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10O 68

ITPOTPAMME




9 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne i/l P Konrpoabusie IIpakruueckue (wicpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Paszgea 1. BeniecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpenue u yriryOiaeHne 3HaHUH 5 ) bu6muotexa [JOK
’ OCHOBHBIX pa3/IeJioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bu6nuoreka [JOK
’ peakimit https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKAs JUCCOLUALIMS. 2 | 1 bubmmoreka [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Htoro no pasneny 17
Pa3zgen 2. HemeTa/sIbI M HX COeTUHEHU ST
21 OO01mas XxapakTepuCTHKa XUMUIECKUX 4 1 bubmmoreka [JOK
’ anemeHToB VIIA-rpynmebl. ["agorenst https://m.edsoo.ru/7f41a636
O01as XxapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa [IOK
' PYHIIHL- &P https://m.edsoo.ru/7f41a636
COCTUHEHUS
O01as XxapakTepUCTHKA XUMUYECKUX
2.3 anemeHTOoB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmorexa OK
’ PYTUIBL. ’ p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYIECKUX
2.4 anemeHTOB [VA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
' N PYHIEL pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIUHEHUS
Hroro no paszneny 25




Pa3gen 3. MeTaaabl M HX COeTMHEHUA

but6mmoreka [IOK
B i 4
3 Obmme coficTBa METAIIO https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
2 B 1
3 aKHEUIIe MeTaJUIbI U UX COSIUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no paszneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 BemtecTBa 1 MaTepHuaiisl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE BpeMs 3 bubmmorexa IOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68




IHHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
Ne aTra nudpoBLIe
Tema ypoka Koutpoabsnbie IIpakTuueckue A p
n/n Bceero u3yuyeHusi ~ oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
| [Ipenmer xumuu. Poiab XMMUH B )KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOAAX TO3HAHUS B XUMHH 1 bubmorexa HOK
g https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00OpaTOPUU U IPUEMBI | 1 bubnnorexka [HOK
oOpareHus ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 YucTteie BemecTBa u cMecu. CriocoObl | bubmnorexa [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha npumepe 1 1 bubmmorexa LOK
8 o PrMEp https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPCHHOU COJIH )»
Bbu6nmuoreka [JOK
6 A 1
TOMB H MOTICKYITH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHe 3JIEMEHTBI. 3HAKU ) bubmuorexa [JOK
(CHMBOJIBI) XMMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u c0XXHBIE BEleCTBa 1 bubmorexa HOK
p H https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa OK

https://m.edsoo.ru/ff0d2d50




3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB.

Bbu6nmuoreka [JOK
10 X .B
uMriecKas popmyna. BaneTrocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHYECKHUX JIEMEHTOB
1 OTHoOcUTENbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10711 XMMHYECKOTO bubmnorexa [JOK
3JIEMEHTAa B COEINHECHNN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mouib. bubmuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 ®OU3NYECKUe U XUMUYECKUE SIBIICHHUS. bubmuorexa [JOK
XUMHUYeCcKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yCclIOBUS TPOTEKAHUS bubanorexa [HOK
XUMHYECKHUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsl MacChl BEIIECTB. bubmmoreka [JOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienust konuuecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUSIM XUMHUYECKHUX bubmorexa HOK
B . P https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanmss XaMUIeCKuX peakiiuii
18 (coequHeHMs, pa3I0KEHUS bubmorexa HOK
A b ’ https://m.edsoo.ru/ff0d3{34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIIi-
19 sHIuKIoneauct. O0o0IeHNEe 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
cHUCTeMaTu3aIus 3HaHUI
20 KonTtponsHas padora Nel mo teme bubmmoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnumoreka [IOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448¢




npocToe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

bu6mmoreka [IOK

22
KHCJI0pOJIa (peaKim OKHCICHHU, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CnocoOsI oTy4YeHUsT KUCIOPO/ia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH bubmorexa HOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucmopoaa
TennoBoii 3pPeKT XuMUIECKOI
24 peaKIuu, OHSTHE O Bbubnmuoreka [JOK
TEPMOXUMHUYECKOM YPABHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUYECKUX PEAKIIHIX
TommBo (HedTh, yroiab U METaH).
25 3ar SISHGIEI/IG(I];OS . a, CIIOCOOBI Zro bubmmorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBpAICHUS
[IpakTuueckas padora Ne 3 o reme
26 «Ilonydenue u coOMpaHUe KUCIOpoaa bubmmorexa [TOK
- . P posa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €r0 CBOMCTBY
7 Bonopoa — snemeHT u npocroe bubmuorexa [JOK
BelecTso. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)8 DuU3NYECKUE U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6nuoreka [JOK
29 IT
OIUITHE O KUCHOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOAOPOia B bubmmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
bu6mmoreka [IOK
31 «[Tonydyenue u cobupanue BOAOPO/Ia,

WU3yUYEHHE ETO CBOWMCTB)

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




MomnsipHblii 00bEM ra30B. 3aKOH

Bbu6nuoreka [JOK

32
ABoraznpo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIHYECTBA
33 BEIIIECTBA r'a3a Mo €ro U3BECTHOM bubmorexa HOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo
34 ABHEHUIO PEaKIIMi Ha OCHOBE 3aKOHA bubmorexa HOK
yp . peakd . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH T'a30B
35 DuU3NYECKUE U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacblleHHbIE
37 Y HEHACHIIIICHHBIE pacTBOPHI. MaccoBas bubmorexa HOK
H P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEILIECTBA B pacTBOPE
[IpakTrueckas padora Ne 5 o Teme
18 «ITpuroroBieHue pacTBOPOB ¢ bubanorexka [HOK
onpeaenIEéHHON MacCOBOM 10JIeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA
19 KonTponbnas padorta Ne2 o teme bubmmoreka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupel: cocTaB, KiacCu(pUKaIus, Bbubnmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnne u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubnmorexa LHOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: COCTaB, KJIacCU(pUKAIIHS, Bbu6nuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [lonydyeHne u XuMHYECKHE CBOWCTBA bubmmoreka [IOK
OCHOBaHHI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tomy4yeHue u XUMHUYECKUE CBOMCTBA bubmmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
46 cnoco((SLII) I1OJI )eHI/Iﬂ XI/IMI/I‘IZSKI/IG bubmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOIiCTBa
[IpakTuueckas padora Ne 6. Pemenue
47 SKCHEPUMEHTAIBHBIX 3314 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
43 I'enernueckas CBsA3b MEXKIY KiIaCCaMU bubnnorexa [HOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001IeHNEe U CHCTEMATH3alKs 3HAHUI
= a https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 no teme
50 "OCHOBHBIE KJ1aCChl HCOPTAHUYECKUX bubmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHMI
[TepBbIe MOMBITKH KIacCUPUKAITII
51 XHUMHYECKHX 3JIeMeHTOB. IloHsATHE O bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIAx CXOTHBIX AJIEMEHTOB
[lepronnueckuii 3aKOH U
Bbu6nuoreka [JOK
52 [leproauueckasi cucteMa XUMHYECKUX
https://m.edsoo.ru/00ada52¢
snemenToB 1. . MenaeneeBa
Bbubnuoreka [JOK
53 IIepuonsl, rpynmel, NOATPYIIIILI 1

https://m.edsoo.ru/00ada52¢




Crpoenue atomoB. CoCcTaB aTOMHBIX

Bbu6nuoreka [JOK

>4 sanep. N3oTomsl https://m.edsoo.ru/00ada342
CrpoeHue 3J1eKTpOHHBIX 000JI0YeK
55 aToMOB 3J1eMeHTOB [leproanueckoit bubmmorexa [TOK
https://m.edsoo.ru/00adabbc
cucremsl [. 1. Menaeneesa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA 110 €TI0 MOJI0KEHHIO B bubmuorexa [JOK
[Iepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHUS HayKH U ipakTuku. . U. bubanorexa HOK
MenpeneeB — y4€HbIN, NTEIArOT U https://m.edsoo.ru/00ada96¢
rpaKJIaHUH
53 DIEKTPOOTPULIATETBHOCTh ATOMOB bubmmoreka [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bbu6nuoreka [JOK
59 VoHHas XuuHHeckas Cosb https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHast XuMH4YECKas bubmmoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentHnas HenossipHasi XuMudecKkas bubanorexka [HOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenenp okucneHia https://m.edsoo.ru/00adae28
63 OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC bubmmorexa [JOK
peakiuu https://m.edso0.ru/00adb076
64 OKuUCIUTENN U BOCCTAHOBUTEIIH bubmorexa HOK
https://m.eds00.ru/00adb076
65 KontponbHas padota Ne4 o teme bubmuorexa [JOK




«CTtpoenue atoMa. XuMUUYECKasi CBA3b»

https://m.edsoo.ru/00adb486

66 Peseprublit ypok. O6001IeH e 1 ) bubanorexka [HOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6006111eH1E 1 | bubmmoreka [JOK
cUCTeMaTU3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
68 PezepBublit ypok. O6001eHuE 1 ) bubmmoreka [IOK
cHCTeMaTHU3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
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9 KVIACC

KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bceero u3yuyeHusi ~ oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
[Tepuoauueckuii 3aKoH.
| [Tepuonuueckas cucrema 1 bubanorexka [HOK
XUMHYECKUX 31eMeHTOB [I. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU
2 CBOMCTB XMMUYECKHUX HJIEMEHTOB 1 bubmmorexa [TOK
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOTOB
3 Knaccu¢ukanus 1 HOMEHKIATypa | bubmmoreka [IOK
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUUYECKOW CBS3U U THUIIBI ) bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpeHue n yriayoiaeHrne 3SHaHUI 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay
6 Kiaccudukanms xumuaeckux | Bbubnmuoreka [JOK
peaKkuuii Mo pa3IMYHbBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsiTHE O CKOPOCTU XUMHUYECKOMI
7 eaknuu. IToHsITHE O TOMOI€HHBIX U 1 Bubmorexa IIOK
P | https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIIMIX
[loHsATHE 0 XUMHYECKOM PaBHOBECHH.
bu6mmoreka [IOK
8 @akTOpPBI, BIUAIOIIKUE HA CKOPOCTh 1

XUMHYECKOU PCaKku U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOT'O paBHOBECUSA

OKHCITNTEIIFHO-BOCCTAHOBUTEIBHEIC

bu6mmoreka [IOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopus 3nEKTPOTUTUUECKON
10 nccorranuu. CHIbHBIE U ci1a0ble buGnnorexa LIOK
n HHATLHH. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HMounrle ypaBHEHUS peaKIIui buGnnorexa LIOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE NPEICTABICHUN buGnnorexa LIOK
val https://m.edsoo.ru/00add5d8
00 AJIEKTPOIUTUYECKON JUCCOIHAIIHI
XUMHUYECKHE CBOUCTBA COJICH B CBETE
13 PENCTABICHUN 00 Bubmorexa IIOK
bedt . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUUECKON JUCCOIHAIIH
14 ITonsTue o ruapoanse cojiei buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
L5 O06001IeHNEe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
16 «Penrenue 3KCriepuMeHTaAIBHBIX bubmorexa LOK
P https://m.edsoo.ru/00addbfa
3aJauy
Kontponbnas padota No2 o teme
17 «ODIEKTPOIUTHYECKAS TUCCOIIUAIIUI buGnnorexa LIOK
p n HHATHL https://m.edsoo.ru/00addec0
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
OO01ast XapakTEPUCTHUKA TAJIOTEHOB.
18 XI/III\];I/I‘ICCKI:/IG CBI())I\/'ICTBa Ha IIpuUMepe buGnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 XnopoBogopoa. ColisiHast KUCIOTa, bubmmoreka [JOK




XMMHYECKHE CBOMCTBA, MOJyYECHUE,

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

MpUMEHEHNE
[TpakTuyeckas pabora Ne 2 o Teme
20 «ITonydyeHne CONSTHOM KUCIOTHI bubmorexa HOK
- .. . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Boruncnenus no ypaBHeHUAM
21 XUMHUYECKHUX PEAKIIMH, €CIIU OOUH U3 bubmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO11ast xapakTepUCTUKA 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
ATOTpOnHBIE MOAU(DUKAIINH CEPBI.
” HaxoxzaeHnue cepbl ¥ €€ coelMHEHU I bubmmoreka [IOK
B MpUpoJie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoi0opo/1, CTpOEHHUE, bubnnorexka [HOK
¢du3nUecKre U XUMUYECKUE CBOKWCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIIOTA,
25 ¢bu3nyeckre U XMMHUYECKHE CBONCTBA bubmmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMECHEHUE
XUMUYECKHE peakliny, Jexalire B
OCHOBE MPOMBILIUIEHHOTO criocoba
%6 MOJyYEHUSI CEPHON KUCIIOTHI. bubanorexka [JOK
XHUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpelibl COEAUHEHUSIMU
cepbl
7 Brruncienne MaccoBoil 1011 BBIXOJa bubmuorexa [JOK
MPOJIYKTa PEAKIINU https://m.edsoo.ru/00adec8a
28 OO1mast xapaKTepuCTHKA SJIEMEHTOB bubmmoreka [JOK




VA-rpynmnsl. A30T, paclipocTpaHEHHE
B npupojie, GU3nIecKue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMHaK, ero pu3nvYecKue u

29 XHUMHYECKHUE CBOMCTBA, IIOJIYUYCHUE U bubmorexa [IOK
’ A https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[TpakTrueckas padota Ne 3 mo Teme
30 «ITonyyeHne aMmmuaka, U3y4eHUe €ro bubmorexa HOK
. v » 15X https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KucioTa, e€ GpusndecKkue u Bbubnmuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30Banyre HUTPATOB U COJIEH
aMMOHWUS B KQU€CTBE MHUHEPATbHBIX

32 oOpeHmii. XUMHYECKOe bubmorexa HOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCAMHCHHSIMH a30Ta
®dochop. Oxcun dhochopa (V) u

33 Q)ocg)o pHaﬂ KI/ICJ'I((i))Ta (b(l)I/II)SI/I(‘IezJKI/Ie " bubmmorexa [TOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTyYEHUE
Hcnonb3oBanue GochaToB B

34 KaueCTBE MUHEPAThHBIX YIOOPECHUH. bubmmoreka [JOK
3arpsisHEeHUE TPUPOTHON Cpeab https://m.edsoo.ru/00adfc20
dbocharamu
VYraepond, pacipocTpaHEHUE B

35 pu I())):[e g)mnljiecxie 1 XUMHUYECKHUE bubmmorera [IOK

P P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
16 Oxkcupl yriaepoja, ux Gu3ndeckKue u bubnnorexka [HOK

XUMHUYECKHE CBOUCTBA.

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




DKosorndeckue mpoodIeMsl,
CBs3aHHBIC ¢ OKcHioM yriaeponaa (IV)

37 VYronbHasg KUCIOTA U €€ COTN bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[TpakTuyeckas pabora Ne 4 o Teme

18 "IlosrydeHne yrieKuciioro rasa. bubmmoreka [IOK
KauecTBeHHas peakuusi Ha KapOoHAaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavanbHbBIE TOHATHS 00
39 OpraHMYeCcKUX BEIECTBAaX KaK O bubmmorera [IOK
P https://m.edsoo.ru/00aec054¢
COCIMHEHUSIX YTIIepoia
40 Kpemunii u ero coequHeHNs bubmmorexa [IOK
P https://m.edsoo.ru/00ac080a
[TpakTuyeckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bubnnorexka [HOK
«BaxkHeinme HeMeTauTbl U UX https://m.edsoo.ru/00ac0bf2
COCIUHCHHUS»

Kontponbnas padota Ne3 o teme
. bu6mmoreka [IOK
42 «BaxkHenme HeMeTauTbl U UX
https://m.edsoo.ru/00acOe18
COCIUHCHHUS»
OO6m1ast XapaKTepruCTHKa XUMHYECKHUX
3JIEMEHTOB — METAJLJIOB.

13 MeTtanauyueckas CBSI3b U bubmuorexa [JOK
METaJINYECKas KpUCTaaInyecKas https://m.edsoo.ru/00ae103e
pemérka. @u3ndecKkre CBOMCTBA
METAJIJIOB
XHUMUYECKUE CBOMCTBA METAILIOB.

. bu6mmoreka [IOK

44 DJIEKTPOXUMUYECKUH P

HaIpsHKEHUN METaJUIOB

https://m.edsoo.ru/00ael 156




OOu1re criocoObl MOTyYSHHS
meTauioB. CiuiaBel. BeruncieHus mo

45 ABHEHUSIM XUMHUYECKHUX PEAKIINN buGnnorexa LIOK
yp PeaKIHH, https://m.edsoo.ru/00ael156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
puMecH
46 IToHsTHE O KOPPO3UU METAIJIOB bubmorexa LIOK
pP https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47
[Hernotmpre meTanb! https://m.edsoo.ru/00ae14b2
43 OKcuapl ¥ THAPOKCUIBI HATPUS U Bbubnmuoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [{erouHo3eMeNbHBIE METAILIIBI — bubmmoreka [JOK
KaJIbIIMA Y MarHui https://m.edsoo.ru/00ac15e8
50 Baxuetinne coequHeHns KajabIUug Bubmorexa IIOK
A H https://m.edsoo.ru/00ael 5¢8
51 O00011IeHIE U CUCTEMATHU3ALIS
3HAaHUHU
57 JKEcTKOCTh BOMBI U CITOCOOBI €& bubmuorexa [JOK
YCTpaHECHUSA https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKoCTL BOIBI M METOJEI €€ bubmorexa LIOK
" A A https://m.edsoo.ru/00aelae8
YCTpaHCHHS
Bbubnuoreka [JOK
54 A 7|
TIOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOICTBA OKCHIA U bubmmoreka [IOK
TUJIPOKCH]IA https://m.edsoo.ru/00aelc64
56 Keneso bubmunorexa [JOK

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




OKCI/II[BI, TUAPOKCUABI U COJIM KCIIC3a

Bbu6nuoreka [JOK

37 (IT) m »xene3a (III) https://m.edsoo.ru/00ae35¢6
58 O6O6HV1€HI/IG Y CUCTEMAaTU3aIIHS
3HAHUU
[TpakTrueckas padota Ne 7. Permenue
59 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubanorexka HOK
«BaxxHeinme MeTaIbl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus no ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CJIU OJIUH U3
60 pEeareHTOB JIaH B U30BITKE WIIH bubanorexa HOK
COJIEPKUT NpUMeCH. Brruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM J0JIU BbIXOJa IIPOLYKTa
peaxkuuu
61 O6O6HUICHI/IG A CUCTEMATHU3ALN
3HAHUU
KontponsHas padora Ne4 o reme
62 «BaxHeinme MeTalIbl U UX
COETUHEHUS»
63 BemiectBa u marepuassl B bubanorexka [HOK
MOBCEIHEBHOM KW3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XHUMUYECKOE 3arpsi3HEHUE bubanorexka [JOK
OKpY>KaloIleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perreHnn bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o01IeHNE 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O600611eHIE 1 bubmuorexa [JOK




cucTeMaTH3anus 3HaHUU

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

68

PeseprubIil ypok. O60011eHIE 1
cucTeMaTu3anus 3HaHU

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI U1 YAEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., Octpoymon WU.I'., CnankoB C.A., AKIIMOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenne»
» Xumusi, 9 kiacce/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,

AxkunonepHoe obmiectBo «M3narensctBo «lIpocBemienner

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1. Xumus. 8 xknacce. YueOnuk (aBropsl O. C. I'abpuensu, U. I'. Octpoymos, C. A.
Cnankos).

2. Meroanuaeckoe nmocobdbwue. 8 xknacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos,
N. B. AkcéHona).

3. Ilporpamma kypca xumun st 8—9 Ki1accoB 0011e00pa30BaTEIbHBIX
yupexennit (aBTopsl O. C. I'abpuensu, C. A. Cnaakos).

4. Pabouas Tetpaasb. 8 kinacc (aBtopsl O. C. I'abpuensn, C. A. Cnaakos).

5. Tetpanp 1151 1aOOPATOPHBIX OIMBITOB M MPAKTHYECKUX padboT. 8 kinacc (aBTops O.
C. I'abpuensu, U. B. Axcénona, 1. I'. OctpoymoB).

6. XuMus B TeCTaxX, 3aja4ax U ynpaxuenusx. 8 kiacc (aBropsl O. C. ['abpuensH,

. B. Tpury6uak). 7. DnektpoHHas popma yueOHUKA.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

MHTEPHET

1. Poccuiickas anexkTpoHHas mikoja. - https://resh.edu.ru/

2. "Anxumuk" - http:/alhimik.ru

3. Kypnan «Xumus u xku3Hb»io - https://hij.ru/

4. [TogOopHa nuTepatypsl O XUMHHIO - http://c-books.narod.ru/
5. Kypuan " 1 cents6ps" - https://1sept.ru/

6. Madoypok - https://iu.ru/video-lessons

7. COOpHHK cTaTel 0 XUMUYECKUX AJIEMEHTAX, WILTIOCTPUPOBAHHBIA ONTMCAHUEM

AKCIIEPUMEHTOB. -http://www.periodictable.ru



