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HHOACHUTEJIBHAA 3AIINCKA

[IporpaMMa mo XMMHUHU Ha YpOBHE OCHOBHOTO OOIIEro 0O0pa30BaHHs COCTaBJIEHA HAa OCHOBE
TpeOoBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTelbHON MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npexacraBieHHbix B ®I'OC OOO, a Takxke Ha ocHOBe (enepanbHO paboueit
MPOrpaMMBbI BOCITUTAHUS M C y4ETOM KOHIEHIUH MPENoJaBaHus y4yeOHOro mpeamera «XuMus» B
oOpa3oBarenbHbBIX opranmu3anusiax Poccuiickoit denepanum.

[IporpaMMa mo xuMuu Aa€T MpeACTaBiICHHE O LesIX, oOmiel crparerud oOydyeHwus,
BOCIIUTAHHUSI W Pa3BUTHSA OOyYarONIMXCS CpPEJACTBAMH Y4eOHOro TpeaMeTa, yCTaHABIMBACT
00s13aTeNbHOE TPEAMETHOE COJACpKAHKE, IMPEeIycMaTpUBAeT pacIlpelelieHue ero Mo Kiaccam H
CTPYKTYpUpPOBaHUE IO pa3zesiaM U TeMaM MpOrpaMMbl 110 XHUMHH, OMpeNesieT KOJIUYECTBEHHbIE U
KAueCTBEHHbIE XaPaKTEPUCTUKH COACPKAHUS, PEKOMEHAYEMYIO IOCIEI0BAaTeIbHOCTh M3yYCHUS
XUMHH C YYETOM MEXKIPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKH Y4eOHOTO Tmporiecca,
BO3PACTHBIX OCOOCHHOCTEH OOYYArOIIUXCS, ONMPEAeIsSeT BO3MOXKHOCTH IMPEAMETa IS peaTH3alliu
TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMMbl Ha YpOBHE
OCHOBHOT0 00111ero 00pa3oBaHus, a Takke TpeOOBaHUHN K pe3ylbTaTaM OOy4YeHHS XUMUU Ha YPOBHE
[ene M3y4deHHWs] MpeAMeTa W OCHOBHBIX BHJOB YYCOHO-TIO3HABATEIBHOW  JIEATEIHHOCTH
00yJaroIerocs Mo OCBOCHUIO YIeOHOTO COJICPIKAHMSL.

3HaHHE XMMHUU CIY’)KUT OCHOBOW At (JOPMHUPOBAHUS MHPOBO33PEHUS OOYHarOIIErocs, ero
MIPEJICTABICHUI O MaTepuUaIbHOM €IUHCTBE MHpA, BAXHYIO pOJIb UIPaloT (GopMHUpyeMble XHUMHEH
MIPEJICTABJICHHUSI O B3aUMOIIPEBPAIICHUSX 3HEPTUHM U 00 3BOJIOIUHU BEIICCTB B NPHUPOJIE, O ITYTAX
pelIeHHUs TJI00ATBHBIX TIPOOJIEM YCTOMYHNBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, SJHEPTETUICCKOM,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, MPOOIIeM 3IpaBOOXPAaHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peayin3alii BO3MOXKHOCTEH JUISI caMOpa3BUTHS M (DOPMHUPOBAHUS KYIbTYPHI
JIMYHOCTH, €€ o011ei 1 (QyHKIIMOHATIBLHOM IrPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH OO0ydarommxcs,
HABBIKOB UX CAMOCTOATEIbHOU y4eOHOU NesTENbHOCTH, SKCIIEPUMEHTAIBHBIX U HCCIEA0BATEIbCKUX
YMEHHH, HeOOXOIMMBIX KaK B IOBCEHEBHOM KHM3HH, TaK U B TPO(HECCUOHATTLHOU JeSATSILHOCTH;

3HAKOMHT CO CIEIU(PUKON HAyYHOTO MBINUICHHUS, 3aKJIaIbIBACT OCHOBBI IICJIOCTHOTO B3IJISAIA
HAa E€IUHCTBO TIPUPOJBI W 4YEIOBEKa, SIBISETCS OTBETCTBEHHBIM JTanoM B (HOPMHUPOBAHHUH
€CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYarOIINXCS;

croco0cTBYeT (POPMUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MIPHUPOJIC, K YSIIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE 00pPa30BaHKE 00YIAFOIIIHXCSI.

JlanHble HampaBleHUS B OOYYEHMM XUMHUHU OOECHEYMBAIOTCS CHEHU(PHUKON CcoaepKaHus
y4eOHOro TmpeaMeTa, KOTOPBIA SBISIETCS TEIarorHYecKd aJanTHUPOBAHHBIM OTpakeHHeM 0a30BOi
HayKH XMW Ha ONPEJICIIEHHOM 3TaIte € pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOINEro 0OOpa30BaHWsS OPHEHTHPOBAH HA OCBOCHHE
OOyYaIOIUMUCST CUCTEMBI MEPBOHAYAIBHBIX TOHATUH XUMHH, OCHOB HEOPTaHWYECKOW XUMUU U
HEKOTOPBIX OTJENIBbHBIX 3HAYUMBIX TIOHATUH OPTAaHUYECKON XUMUHU.

CTpykTypa coJepKaHUs MPOrpaMMBI O XHMHU C(OpPMHpOBaHA HA OCHOBE CHCTEMHOTO
noaxoja k e€ m3yuenuro. CojepikaHnue CKIaIBIBACTCS 3 CHCTEMBI MIOHATHH O XHMHUYECKOM 3JIEMEHTE
W BEIIECTBE W CHUCTEMBI TOHATHA O XUMHUYEeCKOW peakruu. OO0e 3TH CUCTEMBI CTPYKTYpPHO
OpPraHM30BaHBI IO MPHUHIMITY MOCIEAOBATEILHOTO PAa3BUTHS 3HAHWA HA OCHOBE TEOPETUUYECKUX
MIPEJICTAaBICHUA PA3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. . MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4YCHHsSI O CTPOCHHH aTOMa U XUMHYECKOH CBSI3U;



— MPECTaBICHUH 00 AJIEKTPOIUTHIECKON JUCCOIMALIMH BELIECTB B PaCTBOpaXx.

Teopernueckne 3HaHMSI pPacCMaTPUBAIOTCSI HA OCHOBE OSMIIMPUYECKH IOIYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IMOCIEIOBATEIBLHO OT OJAHOTO YPOBHS K JAPYrOMY, BBITIOTHSS
(GyHKIMN OOBSACHEHHS M NMPOTHO3UPOBAHUS CBOWMCTB, CTPOCHUS U BO3MOXKHOCTEH IMPAKTUYECKOIO
IIPUMEHEHHUS U NIOJyYEHHUS NU3y4aeMBbIX BEIIECTB.

OcBoeHne MNPOrpaMMbl IO XHMHH CHOCOOCTBYeT (HDOPMHUPOBAHHMIO NPEACTABICHUS O
XUMHUYECKOM COCTaBIAIOIIEH HAydyHOM KapTHHbBI MHUpAa B JIOTHKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOILEHUS K HAay4yHOMY 3HAaHHIO MU METOJaM IO3HaHWA B Hayke. M3ydyeHue xumuu
IIPOUCXOJUT C IPUBJIECUCHUEM 3HAHUN U3 paHee M3Y4YEHHBIX Y4eOHBIX MpeaMmeToB: «OKpyKaroliuii
Mup», «buonorus. 5-7 knaccs» u «®@u3nka. 7 Kiaacey.

[Ipu m3ydeHUM XUMHUH MPOUCXOAUT (OPMHPOBAHWE 3HAHHMI OCHOB XMMHYECKOW HAyKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON IEATEIbHOCTH YeJIOBEKa M KaK OJHOT0 U3
KOMIIOHEHTOB MHUPOBOM KyJbTYpbI. 3ajjaua yueOHOro IpeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMBI
XUMHYECKUX 3HAHUN — BaKHEHIIMX (AKTOB, MOHSATHH, 3aKOHOB M TEOPETUYCCKUX MOJIOKCHUH,
JOCTYNHBIX 000011IEHNIT MUPOBO33PEHYECKOr0 XapaKTepa, sI3bIKa HaAyKH, B IPUOOILEHUU K HAyYHbIM
METO/aM IO3HaHUs MPH U3YYEHHH BEIIECTB U XMMUYECKUX peakiuid, B GOpMUPOBAHUM U Pa3BUTHU
[IO3HABATENbHBIX yYMEHUH M MX TNPUMEHEHMH B y4eOHO-NIO3HABATENBbHOM M  yueOHO-
HCCIIEIOBATENbCKON JEATEIIbHOCTH, OCBOEHUM IpaBHJl 0€30I1acHOro OOpallleHUsl C BEIEeCTBaMHU B
MMOBCEIHEBHOMW KU3HU.

[Ipy u3ydeHMH XUMHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS BaXHOE 3HAYCHHE
IpuoOpenu Takue ey, Kak:

— (opMHPOBAHHE HHTEIUICKTYAIBHO PAa3BUTOW JIMYHOCTH, TOTOBOW K CamMo0Opa3oBaHUIO,
COTPYJHUYECTBY, CAMOCTOSATEIbHOMY MPHUHATHIO PEIICHUH, CIIOCOOHOM aganTHpoBaThCcsl K OBICTPO
MEHSIOLUMCS YCIOBUSIM KU3HU;

— HalpaBJICHHOCTb OOY4YeHMs Ha CHUCTEMAaTHYECKOe IpHOOIIEeHHEe OOydarouMxcsi K
CaMOCTOSITEJIbHON TMO3HABATEIbHOM JEATETbHOCTH, HAyYHBIM METOJIaM IO3HaHUs, (pOpPMUPYIOIIUM
MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecnedyeHrne YyCIOBUHM, CIOCOOCTBYIOIIMX MPHOOPETEHUI0 OOYyYaloIMMUCA —OIbITa
pa3sHOOOpa3HON JesTeIbHOCTH, IMO3HAHMWA M CaMOIIO3HAHMs, KIIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHIHI), IMEIOLINX YHUBEPCAIbHOE 3HAUECHUE JUIs pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (¢opmupoBaHue o0mell (YHKIMOHATBHOM M €CTeCTBEHHO-HAY4YHOM TIPaMOTHOCTH, B TOM
quclie YMEHUH OOBSICHITHh U OLIEHUBATh SIBJICHUS OKPYKAIOIIEro MUpa, UCIONb3ys 3HAHUS U OIBIT,
MIOJIyYE€HHBIE TIPU U3YUYEHUU XUMUH, IPUMEHITh UX IPU PELIEHUH MPOOJIEM B MOBCEAHEBHON KU3HU
U TPYZIOBOU IEATENBHOCTH;

— (¢opmupoBaHHE y OOyYaroIUXCSd T'YMaHUCTHUYECKHX OTHOILEHHWH, NMOHMMaHUS IEHHOCTU
XUMHUYECKUX 3HAHUM JUIs BbIPaOOTKH SKOJOTMYECKH II€JIeCOO0pa3HOro MOBeNEHUsT B OBITY H
TPYJIOBOH AESITENLHOCTH B LIEJSIX COXPAHEHUS CBOETO 37I0POBbs U OKPYXKAIOLIeH MPUPOJHON CPEIbL;

— pa3BUTHE MOTUBALMU K 00Y4YEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO Ha
OCHOBE YCBOEHHS OOIIEUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Mpoduis u
HaNpaBJICHHOCTH JalbHENIIEro 00yYeHHUS.

OOmiee 4ymuClIO YacoB, OTBEACHHBIX /JIs HM3Y4YEHHs] XMMHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanwus, coctariser 136 gacoB: B 8 kiacce — 68 4yacoB (2 waca B Hemeno), B 9 kiacce — 68
qacoB (2 gaca B HEJIEI0).

COJEPXAHUE OBYYEHUSA
8 KJIACC
IlepBonayajbHbIE XUMHYECKHE TOHATHS



[Ipenmer xumuu. Posib XMMUH B )KU3HU 4eOBEKa. XMMHUS B CUCTEME HayK. Tena u BEIIECTBA.
du3nueckre CBOMCTBA BEIIECTB. ArperarHoe cocTosiHue BemiecTB. [loHATHE 0 METOaxX MO3HAHUS B
xuMun. Yuctele BemecTBa U cmecu. CriocoObl pa3esieHus] CMECeid.

ATOMBI U MOJIEKYNbl. XUMUYECKHE 3J1eMEHThl. CUMBOJIBI XUMUYECKHUX 3J1eMEHTOB. [IpocThie u
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHUE.

Xumuueckasi popmyna. BaJeHTHOCTh aTOMOB XMMHYECKUX DJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BeulecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBast
JI0JI1 XUMUYECKOI'O 3JIEMEHTA B COCIMHEHUH.

KommuectBo BeniectBa. Monbs. MoisipHass macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl U YMCIIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo hopmynamMm XMMHUECKUX COSAMHEHHM.

@®usznueckue M XHMHYECKUE SBJICHHUS. XHUMHUYECKas peakuuss M e€ NPU3HAKU. 3aKOH
COXpaHEHHsS Macchl BellecTB. XHUMHYeckue ypaBHeHUs. Kiaccuduxaiuss XUMUYECKHX peakIHii
(coenuHeHus, pa3oKeHHs, 3aMeIIeHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKON NOCyAOH, mpaBwjiaMu pabOThl B Jaboparopuu U mpuéMamu
oOpatieHusi ¢ J1a00OpaTOpHBIM OOOpPYIOBAaHWEM, HU3YYE€HHE W ONHCaHHE (PU3NYECKUX CBOMCTB
00pa3oB HEOPraHUYECKUX BEIIeCTB, HaOMIoAeHHE (Qu3nUecKuXx (IUIaBJICHHWE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE W KOHJEHCAIMsS BOJbI) U XUMHYECKHUX (TOPEHHE CBEUH,
MPOKAJIMBAHWE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE Mella C KUCJIOTOW) SIBICHHM, HAOIOJCHUE U
OMKCaHWE TMPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakluuil (pa3iokKeHHe caxapa, B3auMOCHCTBHE
CEpHOIl KHUCIOTHI C XJopuaoMm Oapusi, paznoxenue ruapokcuaa meau (ll) mpu HarpeBanuw,
B3aMMOJICHCTBHE Kele3a ¢ pactBopoMm con menu (ll), m3ydeHune crnocoboB pasnencHusi cCMecei: ¢
MIOMOIIBI0 MarHuTa, (WIBTPOBAHWE, BBITAPUBAHUE, AUCTULIALNUSA, XpoMmaTorpadus, TpoBEIACHHE
OYHCTKM TOBapeHHOW conu, HAOIIOJCHHEe U ONHCAaHHWE pPe3yJIbTaTOB IPOBEACHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl, CO3JaHIe MOeNIeH MOJIEKYI (IIapoCTeP>KHEBBIX).

Ba:kneiinue npeacTaBuTe 1 HEOPraHUYeCKMX BellleCTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucimopoa — 3JaeMEHT M MpoOCTO€ BELIECTBO.
Haxoxnaenue kucimopona B mpupoje, GuU3MYecKue M XMMHUYECKHE CBOICTBa (peakiMy TOpeHus).
Oxcunpl. Ilpumenenne kucinopoma. CrocoObl TONyueHHUS KHCIOpOAa B JiabopaTopuu U
npombinieHHOCTH. KpyroBopor kucnopoma B mpupoge. O30H — amiorpomHas MoauduKanus
KHMCJIOPOJIA.

TemnmoBoit »d¢dekr XUMHYECKOH peakiuu, TEePMOXUMHYECKHE ypaBHEHHUS, OK30- U
SHIOTEPMUYECKHE peakuuu. TOIIMBO: Yrodb M MeETaH. 3arpsA3HEHUE BO3[yXa, YCUJICHHUE
napHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bogopon — anemeHT 1 npoctoe BemecTBo. HaxoxaeHue Bogopoaa B npupoje, pusudeckue u
XUMHYECKHUE CBOICTBA, MPUMEHEHHE, CIIOCOObI momy4yeHus. KucmoTsl u conu.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurens. PactBopel. Hacelmennesle u
HEHACBIIIEHHbIE pacTBOPHI. PacTBOpUMOCTH BEHIECTB B BOJIe. MaccoBasi 10J14 BEIIECTBAa B PaCTBOPE.
Xumnueckue cBoiicTBa Boabl. OcHoBaHHMs. Poib pacTBOpOB B MPUPOAE U B JKU3HU UETOBEKA.
Kpyrosopot Bojibl B ipupoe. 3arpsa3HeHue NpupoaHbiX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BO/I.

Knaccudukanmmss Heoprannueckux coeauHenuid. Oxcunpl.  Knaccudukanus — OKCHIOB:
cosieoOpasyromire (OCHOBHBIE, KHCIOTHBIE, am(pOTepHBIe) U HecosieoOpasyromue. HoMmeHnkmnarypa
okcu0B. Duznyeckre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaoB.

OcHoBanus. Krnaccudukanus OCHOBaHWH: INEIOYM ¥ HEPACTBOPUMBIE OCHOBAHUSI.
Homenkiarypa ocHoBanuii. @u3nyeckne W XHMMHUYECKHE CBOWCTBA OCHOBaHWU. I[lomydeHue
OCHOBAaHHII.

Kucnorel. Knaccuduxarmms xucnor. Homenknatypa kucinor. Du3nyeckue U XUMHUYECKUE
cBorictBa KUCHoT. Psan akruBHoctu MmetauioB H. H. bekerosa. [lonyduenue Kucior.



Comu. Homenknarypa coneil. @uznueckue 1 XuMudeckue cBoictsa coseil. [lonydenue coneil.

['eHeTnueckas cBsI3b MEKy KJIACCAMU HEOPTAHUYECKUX COCIMHEHUN.

Xumuueckuii IKCnepuMeHm:

KaueCTBEHHOE OIpEAENICHUE COAEpKaHMs KHUCIOpoJa B BO3AyXe, MOJyueHue, codupaHue,
pacrio3HaBaHME€ M M3YyYCHHE CBOWCTB KHCIOPOAA, HAONIOJCHHE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBMSI BO3HMKHOBEHMS M TIpEKpallleHUss TOpeHus (moxkapa), O3HAKOMIIEHHE C
o0Opa3namMu OKCHJIOB U ONKMCAHHUE WX CBOMCTB, MOJyue€HUE, COOMpaHUe, PACIIO3HABAHUE U U3YYEHHUE
CBOKMCTB Bojiopoaa (ropeHue), B3aumojeicTBue Bomopona c¢ okcumom wmemu (1) (Bo3mokHO
WCIOJIb30BAaHUE BHJICOMATEPUANIOB), HaOIOAEHHWE OOpa3LOB BEIIECTB KOJIMYECTBOM 1 MOJb,
HCCIIEIOBaHNE OCOOCHHOCTEH paCTBOPEHHUS BEIIECTB C Pa3IMYHON PACTBOPUMOCTHIO, IPUTOTOBIICHUE
pacTBOPOB C ONpPENEIEHHONM MAacCOBOM JI0JIE pacTBOPEHHOIO BEIIECTBA, B3aAMMOJECHCTBHE BOJBI C
MeTaylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJB30BaHUE BHJIEOMATEPUANIOB), UCCIIEJOBAHHE
00pa3lloB HEOPraHWYECKUX BEIIECTB pPa3IMYHBIX KJIACCOB, HAONIOJICHHE HM3MEHEHUS OKPAaCKU
MHIUKAaTOPOB B pacTBOpax KHUCIOT W IIejouel, u3ydeHue B3aumojencTBus okcuaa meau (ll) c
pacTBOPOM CEpPHOM KHCIIOTBI, KHCIOT C MeETa/llaMH, pPEaKkUuid HeHUTpalu3aluuu, IOJy4yeHue
HEpPaCTBOPUMBIX OCHOBAaHMM, BBHITECHEHUE OJHOTO METajljla JIPyTMM U3 PacTBOpa COJIM, PELICHUE
SKCIEPUMEHTANIbHBIX 3a/a4 110 Teme «BakHelue Ki1acchl HEOPraHUYECKUX COEAMHEHUIN».

[epuoauveckuii 3akon u Ilepuognueckass cucrema xuMu4YecKux 3JjemeHtoB JI. H.
MenpeneeBa. Ctpoenne aToMoB. XHMHUYeCKasi CBsI3b. OKHMCIUTEIbHO-BOCCTAHOBHUTE/IbHbBIEC
peakuun

[lepBble MONBITKH KIacCHU(PHUKAIUM XMUMHUYECKUX 3JieMeHTOB. [loHATHE O Tpymmax CXOTHBIX
AJIEMEHTOB (ILEJOYHbIE U LIEIOYHO3EMENIbHBIE METAJLJIbl, T'aJIOT€Hbl, UHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEPHbIE OKCUABI U TUIAPOKCUIBL.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa xumuuyeckux anemeHToB /1. 1. Menneneesa.
Kopotkonepuoanas u niuaHONepuoanast popmsl [leproauueckoit CHCTEMBI XUMHUYECKHUX AJIEMEHTOB
J. . Menneneesa. Ilepuonsl n rpynmnsl. PU3NMYECKUH CMBICI HOPSAIKOBOTO HOMEPA, HOMEPOB
[IEPUOJIAa U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX siiep. M3otonsl. DnekTpoHbl. CTpOEHHE AIIEKTPOHHBIX
o0onouek aToMoB MepBbix 20 xuMudeckux neMeHToB [lepuoanueckoii cucrems! J{. 1. Menneneesa.
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTa 0 ero mnonoxkeHuro B llepuonmueckoin cucreme J[. .
Menneneena.

3aKOHOMEPHOCTH M3MEHEHUsl pajuyca arOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuonnueckoro 3akoHa u Ileproanueckoi cCTEMbl XUMHUYECKUX AJIEMEHTOB IS
pa3BuTHS HayKu U npakTuku. [[. 1. MenaeneeB — yu€HbIN U rpakJaHUH.

Xumudeckas cBsi3b. KoBaneHnTHas (MOJspHAs U HEMONAPHAs) CBSA3b. DIEKTPOOTPULIATEIHHOCTh
XMMHYECKHUX AJIEMEHTOB. MIOHHas CBSA3b.

Crenenp okucieHnsa. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE peakiuu. [Iporneccsl okuciaeHus u
BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3yueHue o0paslioB BEUIECTB METAJUIOB U HEMETAJIJIOB, B3aMMOACHCTBHE THAPOKCH/IA [IUHKA C
pacTBOpaMM KHMCIIOT M IIEJI0OYEN, TPOBENECHHUE ONBITOB, MITIOCTPUPYIOIINUX MPUMEPBI OKACIUTEIBHO-
BOCCTAaHOBUTENbHBIX peaKkluil (frOpeHue, peakliuy pa3ioKeH!sl, COTUHEHUS).

Mesicnpeomemmnie céazu

Peanuzarus MexnpeaMeTHBIX CBA3EH IPU U3YYEHUH XUMHH B 8 KJ1acce OCYILECTBIISIETCS Yepes
WCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHM, TaK W TIOHATUN, SBIISIOIIHXCS
CUCTEMHBIMU I OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAY4YHOI'O [IUKJIA.



OO0mue ecTecTBeHHO-HAYYHbIC MOHATHS: HAay4YHBIA (DAaKT, TUMOTE3a, TEOpHUs, 3aKOH, aHaJW3,
CUHTE3, KiIaccu(uKaIms, mepuoInIHOCTh, HaOII0IeHE, SKCIIEPUMEHT, MOACITUPOBAHNE, U3MEPECHHE,
MO/JIETIb, SIBIICHUE.

®duzuka: wmarepusi, aToM, OJJEKTPOH, MPOTOH, HEHUTPOH, UOH, HYKJIHJA, H30TOIbI,
PaIMOaKTUBHOCTH, MOJICKYJIa, SJCKTPUUECKUN 3apsif, BEMECTBO, TEI0, 00BEM, arperaTHOE COCTOSTHUE
BEIIECTBA, ra3, PU3NYCCKUE BEIIMUUHBI, €IMHUALIBI U3MEPEHUs, KOCMOC, TUIaHETHhI, 3BE31b1, COITHIIE.

buonorus: potocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHbIE MOPOJBI, MOJIE3HbIE UCKOMaeMble,
TOIUITMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKasi peakiusi

[Tepuonuueckuii 3akoH. [lepuoauueckas cucteMa xumuueckux snemenToB Jl. 1. Menneneena.
Crpoenue aTtoMoB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KaMs, KaJbLUS U HUX COCAMHEHUH B COOTBETCTBHHM C IIOJOXKEHHUEM DJIEMEHTOB B
[leproanydeckoit cucreMe U CTPOCHHEM WX aTOMOB.

CrtpoeHue BemiecTBa: BHUIbl XUMHUYECKOW CBA3M. THUIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBHCHMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTATMNIECKON PEIIETKU U BIIa XUMHUECKOHN CBSI3U.

Knaccudukanms 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XMMUYECKHUE CBOWCTBA BEIIIECTB,
OTHOCAIIMXCS K Pa3IU4YHBIM KJIacCaM HEOPTaHWUYECKUX COCJUHEHUN, TEeHETHYecKas CBs3b
HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XMMUYECKHUX peaklMid MO pa3IuYHbIM MpHU3HaKaM (M0 YHCIy M COCTaBy
YYacTBYIONIMX B PEAKIMH BEIIECTB, IO TEIIOBOMY 3P QPEKTy, 0 U3MCHCHHIO CTCIICHEH OKHCIICHHS
XUMHYECKHUX JIEMEHTOB, 10 O0OPAaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U IHIOTCPMHUYCCKUE
peaxkuu, TepPMOXUMUYECKUE YPABHEHHUS.

[TonsTe o ckopocTh xXuUMHYecKoW peakuuu. lloHsarue 00 0OOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusix. [IoHATHEe 0 TOMOTEHHBIX U TeTepPOTreHHBbIX peakiusax. [loHsTue o xaramuse.
[Tonsitue o xumuueckoMm paBHOBecHU. DaKTOPHI, BIUSIONIME HA CKOPOCTh XUMHUUECKOW PEAKIUU U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCAUTENFHO-BOCCTAHOBUTEIPHBIE  PEAKLMU, JJIEKTPOHHBIM  0OajaHC  OKHUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBleHHWE YpaBHEHUW OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIX
peakIyii C UCTIOIB30BAHUEM METO/Ia JIEKTPOHHOTO OasiaHca.

Teopus >IEKTPONUTHUECKOW [UCCOLUMALMU. DIEKTPOIUTBI M HEIEKTPONUTHL. KaTHoHBI,
aHUOHBL. MeXaHu3M JIMCCOIMAIMU BELIECTB C Pa3jJMYHbIMM BUAAMH XUMHUYECKOW cBs3U. CTeneHb
nucconuanuu. CUIIbHBIE U CIIa0bIe SJICKTPOJIUTHI.

Peakuuu moHHOro obmeHa. YciloBUS NPOTEKaHUS peaklUUid HMOHHOrO OOMEHa, IOJIHbIE U
COKpallléHHbIE HMOHHBIE ypaBHEHHUs peakuuil. CBOWCTBA KHUCIOT, OCHOBAaHHMWA M COJIEd B CBETE
MIPEJICTaBICHUA 00 AIEKTPONUTHYECKOM auccolnanuu. KadecTBeHHbIe peakiiuu Ha HOHBL. [loHsTHE O
TUAPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHUE C MOJEIISIMU KPUCTAINIMYECKUX PEIIETOK HEOPTAHMUECKUX BEIIECTB — METAJIIIOB
u HemeTauioB (TpaduTa © anmasza), CIOXKHBIX BEHIECTB (XJIOpUIa HATPHSs), HCCIEIOBAHHE
3aBUCUMOCTH CKOPOCTH XUMHUUYECKOU PEAKIIMH OT BO3ACHCTBUS Pa3IMYHBIX (PAKTOPOB, UCCIEIOBAaHUE
AJIEKTPOMPOBOAHOCTA PACTBOPOB BEIIECTB, IPOIECCa TUCCOIMAIMUA KHCIOT, IIEJoued W coJier
(BO3MOYKHO HCIIOIB30BaHKUE BUIEO MAaTEPUAIIOB), TPOBEIECHUE OIBITOB, HILTFOCTPUPYIONIUX MPU3HAKH
MPOTEKaHUs peakluii HOHHOTo oOMeHa (00pa3oBaHUe OCa/iKa, BBIICICHHUE ra3a, 00pa3oBaHue BObI),
OTIBITOB, WUIIOCTPUPYIOMINX TPUMEPHl OKHUCIUTEIHFHO-BOCCTAHOBHUTENBHBIX peakIuil (ropeHue,
peaKIuy Pa3JIOKEHUSI, COCTUHEHHUS), pPACIO3HABAaHWE HEOPTaHWYECKUX BEIIECTB C IOMOIIBIO
KaueCTBEHHBIX PEAKIMU HA MOHBI, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTa/uibl M UX coeIMHEHUS



OOmiast xapakTepucTUKa ranoreHoB. OcoOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTETIEHU
okucneHus. CTpoeHune U (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XHMHUYECKHE
CBOWCTBA Ha IpUMepe XJopa (B3aMMOACHCTBHE C METAUIaMH, HEMeTalllaMM, ILeJI04aMu).
XnopoBoaopoa. CosstHast KUCIIOTa, XMMHUYECKHE CBOMCTBA, IMOJydeHUEe, NpuMeHeHue. [leiictBue
XJIOpa M XJIOPOBOAOPOZA Ha OpraHU3M uejoBeKka. BakHeimme Xjopuabl U UX HAXO0XKICHUE B
IIPUPOJIE.

OOmas  xapakrepuctuka ayeMeHTOB VIA-rpynmel. OcoO€HHOCTH CTpPOEHHs aTOMOB,
XapakTepHble cTeneHu okucieHus. CrpoeHue M (U3NYECKHE CBOWCTBA IPOCTBIX BELIECTB —
KHUCJIOPOAA M Cepbl. AJUIOTPOIIHBIE MOAU(PHUKAIINN KHUCIOPOJa U cepbl. XMMHUYECKHE CBOWCTBA CEPHI.
CepoBoniopof, cTpoeHue, pU3nYeckue U XUMHUECKUe cBoiicTBa. OKCHIIBI Cepbl KaK MpPeACTaBUTEIN
KUCIOTHBIX OKcHJoB. CepHas KucioTa, (u3MYecKkMe M XHMUYECKHe CBOMCTBa (0oOLiue Kak
IPEJCTaBUTEII KJlacca KHUCIOT M creudHuueckue). XUMHUECKUE pPEeaklnu, JIeXKallue B OCHOBE
MPOMBIIIICHHOTO Croco0a IMoiydeHus: cepHol KucioTsl. [Ipumenenune cepHoil kuciotel. Comu
CEpHOI KHCJIOTHI, KAaUeCTBEHHAsl peakiusi Ha cynbdar-uon. HaxoxaeHue cepsl U €€ COCAMHCHUN B
npupojie. XUMUYECKOE 3arpsi3HEHUE OKpYXKaroIlel cpebl COeTUHEHUAMU Cepbl (KUCIOTHBIE JTOXKAHU,
3arps3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro Mpel0TBpaILeHHS.

OOmast xapakrepuctuka 31eMeHTOoB VA-rpynnbl. OCOOEHHOCTM CTPOEHHS aTOMOB,
XapaKTepHbIE CTENICHH OKHCICHHS. A30T, paclpoCTpaHEHHE B MPHUPOJIE, (GU3NYECKHE U XUMHUYECKHE
cBoiictBa. KpyroBopor aszora B mpupoje. AMMUAK, ero (U3NYECKME U XUMHUYECKHE CBOMCTBA,
nojyyeHue U npumerenue. Coin aMMOHUSA, UX (PU3NYECKHE M XUMUYECKHUE CBOICTBA, IPUMEHEHHUE.
KayecTBeHHast peakuus Ha HMOHBI aMMOHHA. A30THas KHUCJIOTa, €€ MOoJydyeHHe, (QU3UUecKue U
XUMHUYECKHE CBOMCTBa (00ImMe Kak IMpeicTaBUTENsl Kiacca KHUCIOT M crHeuuduueckue).
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHSI B KaueCTBE MMHEPAIbHBIX yH0OpeHu. XUMHUUYECKOE
3arps3HEHUE OKPY’KaIOLIeH cpeibl COeMHEHUAMHU a30Ta (KUCIOTHbBIE JOXK/HU, 3arpsa3HeHne BO3yXa,
Mo4BBI ¥ BOA0EMOB). Docdop, amtorponHbie Moaudukanuu Gocdopa, pu3ndecKkue ¥ XUMHUICCKUE
cBoiictBa. Oxcun dochopa (V) u dochopHas kucnora, Quznyueckrue U XUMUUYECKHE CBOMCTBA,
nostydenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPATILHBIX YIOOPEHUH.

OOmast xapakrepuctuka syeMeHToB IVA-rpynmel. OcoO€HHOCTH CTpPOEHHs aTOMOB,
XapaKTepHbIE CTEMEeHU OKUCIIEHUS. YTIepoJ, aJUIOTPONHble MOJAU(UKALNU, PACIPOCTPAHEHHE B
npupojie, Gpu3nueckre W XUMHYECKHEe CBoMcTBa. AncopOums. KpyroBopor yriaeponga B mpupoje.
Oxcuapl yriaeposaa, ux (usnMueckue W XMMHUYECKHUE CBOMCTBA, JEMCTBHE Ha >KMBBIE OpPraHU3MBI,
HOJy4eHUEe W TPHUMEHEHHEe. DKOJOTHYEeCKUe MpoOJieMbl, CBsi3aHHbIE ¢ okcumoM yriaepoaa (1V),
TUIIOTE3a I100aJbHOTO MOTEMJICHUs KiIuMarta, HapHUKOBBIN 3(dext. YronpHas KucinoTa u e€ coi,
ux (U3NYECKUEe M XMMHUYECKUE CBOMCTBA, MOJIydeHHE W NpHUMeHeHue. KauecTBeHHasi peakuusi Ha
KapOoHaT-uoHbI. Mcnonb30BaHne KapOOHATOB B OBITY, MEIWILIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEIUHEHUSX Yriepona
(MertaH, 3TaH, 3TWUJIEH, AllETUJIEH, 3TAHOJ, TJULEPUH, YKCycHas kuciota). [IpuponHble HCTOUHUKH
YTI€BOAOPOAOB (Yrob, MIPUPOIHBINA ra3, HEPTH), MPOAYKTH UX NepepadoTku (OEH3WH), UX pOJib B
ObITY M TpoMbIIIeHHOCTU. [loHATHE O OWONOTMYECKHM BaXKHBIX BEIIECTBAX: JKHMpax, OelKax,
yIJI€BOJAaX — M MX POJIM B JKU3HM YelOBeKa. MaTepuaabHOE €OUHCTBO OpPraHMYECKHX U
HEOPraHMYECKUX COEAMHEHUH.

Kpemuuii, ero ¢pusmdeckue 1 XuMHYeCKrUe CBOMCTBA, OdyyeHUe U npuMeHenue. CoeTuHeHHs
KpeMHUs B mpupoje. Ob6ume npexacraBienus o0 oxcuae kpemuus (IV) u KpeMHUEBOH KHCIOTE.
Cunukatel, MX UCHOJb30BaHHWE B OBITY, B TMPOMBIIICHHOCTH. BaxHeWne cTpouTenbHbIe
MaTepuaibl: KepamHKa, CTeKJo, I[eMeHT, OeToH, kene300eToH. [Ipobiembl Oe3omacHOro
MCIIOJIb30BAaHHUS CTPOUTENBHBIX MaTepUasIoB B IOBCEAHEBHON KHU3HU.

Xumuueckuii IKcnepumenm:



M3Y4YCHHE O0O0pa3lloB HEOPTaHMYECKUX BEIIECTB, CBONCTB COJSHOW KHUCIOTHI, MPOBEICHHE
KAueCTBEHHBIX pEaKIUid Ha XJIOPHUI-UOHBI M HAOIIOJIEHWE TMPU3HAKOB WX MPOTEKAHUS, OIIBITHI,
oTpaxarwmue (u3NYecKue UM XHMHUYECKHE CBOMCTBA TaJIOTEHOB W HUX COEIAUHEHUN (BO3MOXKHO
UCIIOJIb30BaHNUE BUJCOMATEPHANIOB), O3HAKOMJICHHE C o00pa3laMu XJIOpPHAOB (TaJoreHUA0B),
O3HaKOMJIeHHEe C oOpasumamMu cepbl M €€ COeAUHEHUAMH (BO3MOXXHO  MCIOJIb30BaHUE
BUJICOMATEPHATIOB),  HAOIMIOACHHWE  TMpolecca  OOyrJMMBaHHMS —~ caxapa  MOA  JACHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3y4Y€HHE XHMHUYECKHUX CBOMCTB pa30aBJICHHON CepHO
KHCIIOTBI, TPOBEJCHHE KadeCTBEHHOM peakiuu Ha cyib(ar-uoH W HaONIoJeHHE IpU3HaKa e
NpOTeKaHMs, O3HAKOMJICHHE C (U3MYECKHMMM CBOMCTBaMHU a30Ta, (ochopa M HUX COCAMHEHHM
(BO3MOXXHO HCHOJIB30BaHUE BHIEOMATEPUANIOB), 00pa3laMu a30THBIX U (ocHOpHBIX ymOOpeHHIA,
MoJIyueHue, coonpaHue, paco3HaBaHUE U U3y4YeHUE CBOMCTB aMMHaKa, MPOBE/IEHNE KaUeCTBEHHBIX
peakuuii Ha HOH aMMOHHUS U (ocdaT-uOH U U3yYEHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HMCIOJIb30BAaHUE BHICOMATEPUAIIOB),
M3yueHHe MOJeJed KpUCTAIUIMYECKHX pPemEToK anMasa, rpaduta, QymninepeHa, 03HAKOMIICHHE C
MPOLIECCOM  aICOPOLMU  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOHCTBOM
MPOTUBOTa3a, MOJy4yeHUe, coOupaHue, paclo3HaBaHWE M H3YYEHHE CBOMCTB YIJIEKHUCIOrO Tasa,
MPOBEJICHUE KAYECTBEHHBIX pEakIuil Ha KapOOHAT M CHJIMKAT-UOHBl U H3y4EHUE MPU3HAKOB HX
MPOTEKAaHWs, O3HAKOMJICHHE C TMPOAYKIMEH CHJIMKATHOW  MPOMBIIUICHHOCTH, peIIeHUe
AKCIIEPUMEHTAIIbHBIX 3a/a4 10 TeMe «BakHelme HeMeTauibl U UX COSAUHEHUS».

MeTtaJuibl M UX COeIMHEHUS

OO01mas XxapakTepUCTUKAa XUMUYECKUX AJIEMEHTOB — METaNIOB Ha OCHOBAaHUH UX MOJIOKEHUS B
[Tepuonnueckoit cucreme xumuyeckux odieMeHTtoB [[. M. MeHueneeBa W CTPOEHUS aTOMOB.
Crpoenue wMerauioB. Meramindyeckass CBsI3b M METaNIMYecKas KpUCTaIMYyecKass pemérka.
DNEeKTPOXUMHUYECKUI psii HApsKeHUH MeTaiioB. dusnyeckue 1 XUMHUYECKHE CBOMCTBA METAJIIOB.
OO6mue crnocoObl monydeHus: MeTamuioB. [loHsATHE O KOpPpO3UM METAJIOB, OCHOBHBIE CIIOCOOBI
3alUThl X OT Koppo3uu. CruiaBsl (CTallb, YyT'YH, AIOPAJTIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY
Y TIPOMBIIIUICHHOCTH.

[lenounble MeTamibl: nonoxeHnue B [lepuoanueckoil cucreme xumudeckux snementoB 1. U.
MeneneeBa, CTpO€HUE UX aTOMOB, HaX0XJI€HUE B Mpupojie. Pu3nueckue U XMMHUECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATpUsA M Kanus. [I[puMeHeHue MIeIOYHBIX
METAJUIOB U UX COCIMHEHUH.

[llenouyHoO3eMeNnbHBIE METAJUIBI MarHUi W KalblMil: mosioxkeHue B Ilepumonnueckoin cucreme
xumuyeckux snemMeHToB J[. M. MenzaeneeBa, CTpoe€HHE HMX aTOMOB, HAaXOXJACHHE B MPUPOJE.
dusnyueckre 1 XUMHUYECKHUE CBOMCTBA MarHus U Kaiblus. BaxkHelie coefMHEHUsT Kalblusl (OKCH/I,
TUAPOKCHI, coJin). JKECTKOCTH BOBI U CITOCOOKI €€ YCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepuoamueckoil cucremMe xumuueckux osnemeHtoB . WM.
MenaeneeBa, CTpO€HHE aToMa, HaxoXKJIeHUe B mpupoae. Pu3nyueckue M XUMUUYECKHE CBOMCTBA
aMFOMUHUSI. AM(OTEpHBIE CBOMCTBA OKCHIA M TUIPOKCHUIA AITFOMUHUS.

Keneszo: nonoxenne B [lepronnueckoit cucreMe xumuueckux 3nnemeHToB /1. 1. Menneneena,
CTPOEHHE aToMa, HaxoxkJeHue B npupoje. Gusnueckue U XuMUUYeCKHe CBOMCTBA xkene3a. OKCHUbI,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u mosydeHue.

Xumuueckuii IKCnepumMeHm:

O3HaKOMJICHHE C 00pa3laMu METa/UIOB U CIUIABOB, MX (DM3UYECKUMU CBOMCTBAMH, M3yUCHUE
pPE3yNbTaTOB KOPPO3UH METANIOB (BO3MOXKHO HCIIOJIb30BAHHE BUECOMATEPHANIOB), OCOOEHHOCTEU
B3aMMOJICHCTBUS OKCH/IAa KAJbIUsl U HATPUS C BOJOH (BO3MOXKHO HMCIIOJIH30BAHUE BHIEOMATEPUAIIOB),
UCCJIEIOBaHUE CBOMCTB JKECTKOM BOJABI, Ipoliecca TOPEeHHUs jKejae3a B KHUCIOpoae (BO3MOXKHO
WCIIOI30BaHUE BHICOMATEPUAIIOB), TMPU3HAKOB MPOTEKAHWs KAYECTBEHHBIX PEAKIMA Ha HOHBI:
MarHusi, KaJblvs, aTFOMUHMS, uHKa, xkene3a (11) u xenesa (1), menu (1), Habnronenue u onucanue
MPOLIECCOB OKpAIlIMBaHUs TUIAMEHH MOHAMU HATpUA, Kajdus U KaJbLUs (BO3MOXHO HCIOJIb30BAHUE



BUJICOMATEPHAJIOB), HCCIEIOBaHNE aM(OTEpHBIX CBOMCTB THIPOKCHAA AJIOMHHHUA W THUAPOKCHIA
LIMHKA, PELIEHUE dKCIIEPUMEHTANIBHBIX 33]1a4 110 TeMe «BakHelIne MeTaulbl U UX COSIUHEHUS.

XuMHUSA U OKPYKAKOIIAs cpeaa

BemectBa u MmaTepuanbl B IMOBCEIHEBHOW KM3HU YelOBeKa. be3omacHoe HCHOJIb30BaHUE
BELIECTB U XMMUYECKUX peakuuii B ObITy. [lepBas moMous npu XUMUYECKUX 0XKOTraxX U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolled cpebl (mpeieibHas AONYCTHMas KOHLEHTpauus
BemecTs, ganee — [1/1K). Ponb xumMun B perieHur 3KOJIOTHISCKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3yudeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIC MAaTEPHAIIBI).

Mesicnpeomemmunle ceazu

Peanu3anust MexXnpeaMeTHBIX CBSI3€H MpU U3YYEHUU XUMHH B 9 KIlacce OCYIIECTBISIETCS Yepes
UCIOJIb30BaHHWE Kak OOLIMX €eCTECTBEHHO-HAYYHBIX TIOHSATUH, TaK U TOHATUH, SBISIOMIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYUYHOI'O IIUKJIA.

OOmre ecTecTBEHHO-HAYYHbIE MOHATHA: HAay4YHBIH (hakT, TUMOTE3a, 3aKOH, TEOpHs, aHAM3,
CUHTE3, Kiaccu(uKaIys, NepuoIM4HOCThb, HAOII0JeHIE, SKCIIEPUMEHT, MOACITUPOBAaHNE, U3MEPEHHE,
MOJIETIb, SIBJICHUE, TAPHUKOBBIN 3D PEKT, TEXHOJIOT s, MaTePHAIIBI.

®uzuka: wMarepusi, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJA, H30TOIbI,
PaZoaKTUBHOCTb, MOJIEKYJIA, AIEKTPUUECKUH 3aps]l, TPOBOAHUKH, TIOTYIIPOBOJHUKH, TUIIEKTPUKHY,
(GOoTOdIEeMEHT, BEIIECTBO, TEJNO, OO0BEM, arperaTHOe COCTOSIHME BEIECTBa, Tra3, pacTBOD,
pPacTBOPUMOCTD, KpUCTAIINYEecKas peméTKa, CIijiaBbl, (PU3NUYEeCKre BEIUYUHBI, SAMHHUIIBI H3MEPEHUs,
KOCMHMYECKOE MTPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CONHLIE.

buonorusi:  ortocunres, npixanwe, Ouochepa, HSKOCHCTEMa, MHHEpAIbHBIC YHIOOPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEJIbHbIE BELLIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHbIE MOPOJBI, MOJIE3HbIE UCKOMaeMble,
TOILIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHUSA ITPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JJUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE  pe3yNbTaThl OCBOCHHS MPOrPaMMbl  OCHOBHOTO 0O0IIEero oOpa3oBaHuUs
JOCTHTAIOTCSl B XOJIe¢ OOYYCHHUsT XMMUU B €IUHCTBE YUYEOHOH M BOCIHMTATEILHOW JESITEIBHOCTH B
COOTBETCTBUM C TPAJUIMOHHBIMUA POCCHUHCKHMMHU COIIMOKYJIbTYPHBIMH M JTyXOBHO-HPaBCTBECHHBIMHU
OEHHOCTAMMU, HpI/IHHTLIMI/I B O6HICCTB€ HpaBI/IHaMI/I n HOpMaMI/I IIOBCACHHUA U CHOCO6CTBYI'OT
poIeccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COIHATU3AIINH 00 YUYaAIOIINXCSI.

JIMYHOCTHBIE pE3yabTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOJCTBOBATHCS
CHCTEMOU TIO3UTUBHBIX IIEHHOCTHBIX OPUEHTALIMI U PACIIIMPEHHE OTBITA JEATEILHOCTH Ha € OCHOBE,
B TOM YHUCJIC B HaCTH.

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

IIEHHOCTHOTO OTHOIICHUS K OTEUYECCTBCHHOMY KYJIbTYPHOMY, HUCTOPHUYECKOMY M HAYYHOMY
HACJIC/INI0, TIOHMMAHUS 3HAYCHUS XUMHYCCKOW HAayKHM B JKM3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIAZIETh JOCTOBEPHOH HH(POpPMAIUEHl O MEPeAOBbIX MAOCTHIKEHHSIX W OTKPBITHSIX
MHPOBOM M OT€YECTBEHHOI XMMUH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 yCTpOMCTBE MUpa U
00II1eCTBa;

2) rpaskKIaHCKOr0 BOCTIMTAHUSI:

NPEJCTaBICHUS O COIMAIBHBIX HOPMax M TMpaBWJIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJIJICKTUBEC, KOMMYHI/IKaTI/IBHOI\/’I KOMIICTCHTHOCTHU B O6H_IeCTBCHHO HOJ'IG3H0ﬁ,
y4eOHOMCCIICIOBATEIbCKOM, TBOPYECKOM W JAPYTHX BHUAAX JACATCIBHOCTH, TOTOBHOCTH K
pa3H006pa3H0171 COBMCCTHOfI ACATCIIBHOCTHU HpI/I BBITTIOJIHCHU N YLIGGHLIX, IIO3HaBaTCJIIbHBIX 3a1a4,



BBIMIOJIHEHUM XHMHYECKUX JKCIEPUMEHTOB, CO3[JaHMM YYEOHBIX IIPOCKTOB, CTPEMIJICHUS K
B3aMMOINOHMMAHUIO U B3aMMOIIOMOIIM B IpOIECCe OTOW Y4EeOHOM MesITeNbHOCTH, T'OTOBHOCTHU
OLICHMBATH CBOE MOBEIEHUE U MOCTYIKH CBOMX TOBAPHILEH C NO3ULMHU HPABCTBEHHBIX U IIPABOBBIX
HOPM C Y4ETOM OCO3HAHUS NOCIEACTBUM TOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABIECHUS O BELIECTBE U XMMHUECKON peakliy, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKM U COCTaBISIOINME OCHOBY I IIOHUMaHUS CYIIHOCTH
Hay4YHOH KapTHHBI MHUpA, IPEJCTAaBICHHUA OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX DPAa3BUTHUS MPUPOJBI,
B3aMMOCBSA35IX YEJIOBEKA C IPUPOJHOMN CPEIOH, O POJIU XMMHUU B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHbIE Ha IIOJyYEHUE HOBBIX 3HAHMM II0 XUMHUMH,
HeoOXoauMble il OOBSICHEHUS HaOMIOJaeMbIX IPOLECCOB M SIBJICHUM, I103HABaTEIbHOM,
MHGOPMALIMOHHON M YUTATENIbCKOW KYJIbTYPbI, B TOM UYHCJIE HAaBBIKOB CAMOCTOSITEILHOM PalbOTHI C
y4eOHBIMH TEKCTaMH, CIPABOYHOH JIUTEPAaTYpOH, MOCTYMHBIMH TEXHMYECKUMH CPEICTBAMHU
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHHUI0 U TI03HAHMIO, JIIOOO3HATENBHOCTh, I'OTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMI0, MPOECKTHOM M HCCIIEAOBATENbCKOM JEATENIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) hopMUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHE LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3[I0POBBIO, YCTAHOBKH Ha
3J10pOBbII 00pa3 )KU3HU, OCO3HAHHUE TOCIEICTBUNA U HENIPUITHE BPEIHBIX MPUBbIUEK (YIIOTPEOICHUS
aJIKOTOJI, HApPKOTUKOB, KYpEHHs), HEOOXOIUMOCTH COONIOJIEHUS IpaBUi 0€30MacHOCTH IpU
00palIeHny ¢ XUMHYECKIMH BEIIECTBAMH B OBITY U pEaIbHOM KHU3HH;

5) Tpy/10BOT0 BOCIUTAHUS:

UHTEpEeC K MPAKTUYECKOMY H3Yy4eHHUIO Mpodeccuil u TpyAa pa3iMyHOIO poja, YBaKEHUE K
TPYAy U pe3ysibTaTaM TPYAOBOH AEATEIbHOCTH, B TOM YUCJIE Ha OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAHUU 110 XMMHH, OCO3HAHHBINA BBIOOP MHAMBUAYAIBHON TPAEKTOPUU MPOJOKEHUS 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB U
noTpeOHOCTEH, ycnemHoi npodeccuoHalbHONW AEATENbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHH,
TOTOBHOCTD a/IalITUPOBATHCS B MPO(ECCHOHANBHOI cpee;

6) IKOJIOTNYECKOTO BOCTIUTAHUSI:

9KOJIOTMUECKU 11e1ecO00pa3HOE OTHOLIEHHE K IMPUPOAE KaK HCTOYHUKY >KU3HM Ha 3eMmile,
OCHOBE €€ CyIIeCTBOBAaHMs, MOHMMaHUE IIEHHOCTH 3J0pOBOTO M Oe3omacHOro obpasa XKHU3HH,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (DPM3NYECKOMY M MCUXUYECKOMY 37I0POBBIO, OCO3HAHUE
LIEHHOCTH COOJIIOJIEHUsI MpaBuil 0O€30MacHOrOo MOBEACHMsI NMpHU paboTe C BELIECTBAMH, a TAaKXKE B
CUTYaIUsIX, YTPOXKAIOUIUX 310POBBIO U )KU3HU JIIOJIEH;

CIOCOOHOCTH NMPUMEHATHh 3HaHUS, MOJydaeMble NpU M3YyYEHUU XUMHHM, JUIs peleHMs 3ajad,
CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOIHON CPENOH, ISl MOBBILIEHHUS YPOBHSI 3KOJIOTUYECKOU KYIbTYPHI,
OCO3HaHHUS TJI00AJBHOTO XapakTepa HKOJIOTUYECKUX MPOOJIeM U MyTed UX peIIeHUs MOCPEICTBOM
METOJIOB XMMHH, KOJOTUYECKOTO MBIIIEHUS, YMEHHSI PYKOBOJCTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHHMKaTUBHOW U COLIMAIbHON MIPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe wMmeranpeaMeTHBIX pPE3yJAbTAaTOB BBIIEISAIOT 3HAYMMblE I (OPMHUPOBAHUS
MHUPOBO33pEHHUs OOIleHAayYyHble TOHATUS (3aKOH, TEOpus, NPHUHILMI, THNOTe3a, (akT, cucrema,
npoIecc, KCOEPUMEHT M JAPYroe.), KOTOpPhIE MCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
npeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHMM M3 3THX MpeAMETOB (OPMUPOBATH MPEICTaBIECHUE O
LIEJIOCTHOW HAay4YHOM KapTHHE MHUpPA, U YHUBEpCaJbHble Yy4eOHble AeWCTBUs (T1O3HaBaTENbHbIE,
KOMMYHHMKATHBHBIE, PETYJISITUBHBIE), KOTOpble oOecrneunBaoT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENTbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHUIO YIEOHON JEATEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJbHbIC YUeOHbIE el CTBUS



ba3oBble JIornyecKkue AeicTBuA:

YMEHHUSI UCIIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBILIUIEHUS] IPY OCBOCHUU 3HAHUM: PACKPHIBATh
CMBICJ XMMHUYECKUX MOHATHH (BBIICIATH UX XapaKTepHble IPU3HAKHU, YCTaHABIUBATh B3aUMOCBSI3b C
OPYTUMU TOHSTHUSIMH), HCIIOJNb30BATh MOHATHS ISl OOBACHEHUS OTIENIbHBIX (DaKTOB M SIBJICHUH,
BBIOMPATh OCHOBAaHUS M KPUTEPUH Ui KIACCU(PUKAMH XMUMUYECKHX BEIIECTB M XHUMHYECKUX
peaKIuii, yCTaHABIMBATh NMPUYMHHO-CIICACTBEHHBIC CBA3H MEXKAY OOBEKTaMH H3YyUCHHsI, CTPOUTH
JIOTUYECKHE pacCcyXaeHus (MHAYKTUBHBIC, JCAYKTUBHbBIC, IO aHAJOrUH), JAeNaThb BBIBOABI U
3aKJIIOYECHUS;

YMEHHUE IPUMEHATh B MPOIECCE IO3HAHUSA MOHATUSA (IPEIMETHBIE U METalpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJENM, WCIOJIb3yeMble B XHMHUH, MpeoOpa3oBbIBaTH MIMPOKO
MPUMEHSIeMblE B XHMHUHU MOJENIbHbIC MPEACTABICHUS — XUMUYECKUN 3HAK (CHMMBOJ 3JIEMEHTA),
XuMHueckas Gopmysa U ypaBHEHUE XUMHUECKON peakIK — MPU PelIeHUH y4eOHO-TI03HaBaTeIbHbIX
3a/1a4, ¢ Y4€TOM ITHX MOJEJBHBIX INPEACTABICHUI BBISIBIATh U XapaKTEPU30BaTh CYILIECTBEHHBIE
MPU3HAKH U3y4aeMbIX 0ObEKTOB — XMMHUYECKUX BEUIECTB M XMMUYECKUX PEAKIIN, BBISBIATH OOIIUE
3aKOHOMEPHOCTH, MPUUYMHHO-CJICJCTBEHHbIE CBSI3M M IPOTUBOPEYMS B HM3Y4aeMbIX IMpoLeccax u
SIBJICHUSIX.

Ba3oBble uccienoBarebCcKkue AeiCTBHA:

YMEHHE HUCII0JIb30BaTh MIOCTaBICHHbIE BOIIPOCH! B KAUECTBE MHCTPYMEHTA I103HAHUS, a TAK)KE B
KAuecTBE OCHOBBI Il (POPMHUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBbIX
CYXKJICHUU;

MpHOOpEeTeHUe OIbITa M0 IUIAHWPOBAHUIO, OpPraHU3alMd M TMPOBEACHUIO YYCHHUYECKUX
HKCIEPUMEHTOB, YMEHHE HAOIIOAAaTh 3a XOJOM IIPOILECCa, CAMOCTOSTENILHO MPOTHO3HPOBATH €TO
pesynbTar, (opmynupoBaTh O00O0OIIEHHS € BBIBOABI IO pE3yJIbTaTaM MPOBEAEHHOTO OIIBITA,
UCCIIETOBAHMS, COCTABIATH OTUET O MPOJeNIaHHOM paboTe.

PabGora ¢ undopmanmeii:

yYMEHHE BbIOMpaTh, aHAIU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO PA3TUYHBIX BUIOB U
¢bopM TmpencTaBiICHMS, IMOIYYaeMYI0 U3 pa3HbIX HCTOYHUKOB (HAY4YHO-TIOMYJSIpHas JHUTEpaTypa
XMMHUYECKOI0 COJepXkaHMs, CIPaBOYHbIE MMOCOOMs, pecypchl VMHTepHeTa), KpUTHUECKH OLIEHUBATh
MPOTHUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHE MPUMEHATh pa3jMuHble METOJbI M 3allpoChl MpHU IMOMCKE U 0TOOpe MH(OpMalUKU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX /JISi BBIOJHEHUS Y4eOHBIX M IO3HABATEIbHBIX 3a]ad
OIpeNIeIEHHOIO THMA, NPUOOPETEeHHE OMNbiTa B OOJACTH MCIOJIb30BaHUA HH(POPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpOH AKTHMBHOTO HCIOJIb30BAaHUS Pa3IUYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEJIbHO BHIOMPATh ONTUMANIBHYIO (hOpMY IIpE/ICTaBICHNUs UHPOpMAIH
U WUIIOCTPUPOBATH pelIaeMble 3a/ladyll HECIOXKHBIMU CXE€MaMH, AuarpaMMaMHu, IpyrumMu (popmamu
rpaduKu U UX KOMOMHAIUSMU;

YMEHHE HCIHOJb30BaTh M aHAIM3UPOBAaTh B THpolecce Y4eOHOH M HCCIeI0BaTEeNbCKOM
NesITeNIbHOCTH MH(GOPMALIMIO O BIUSHUHU MPOMBIIIJIEHHOCTH, CEIBCKOTO XO035HCTBA U TPAHCIIOpTa HA
COCTOSIHME OKPY>KaIOLIe MpUPOTHON Cpeibl.

KoMMmyHnKaTHUBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

YMEHHUS 3a]laBaTh BOMPOCHI (B X0/€ Juajora u (WIn) JTUCKYCCHH) IO CYIIECTBY 00Cyx1aeMon
TeMBI, (HOPMYITHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BHITIOJHEHHSI MPEATIOKEHHOM 3a/1a4;

YMEHHUS TPEJICTaBISTh NOJyYEeHHBIE Pe3yNbTaThl O3HABATENbHON JEATEIbHOCTH B YCTHBIX U
IIMCbMEHHBIX TEKCTaX; AEJIaTh IPE3EHTALNIO PE3YIbTATOB BBIIIOJHEHUS XMMHUUECKOIO dKCIIEPUMEHTA
(;mrabopaTopHOro OIbITa, J1a0OPaTOPHOM PabOTHl MO HMCCIEIOBAaHMIO CBOMCTB BEIIECTB, Y4eOHOIO
MIPOEKTA);

yMEHHsSI y4eOHOIro COTpPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IMO3HAaBAaTEIbHOW U
HCCIIEI0BATEIBCKON ACATENBHOCTH IPU PEIICHUH BO3HUKAIONIMX MPoOIeM Ha OCHOBE yuéra OOIIuX
MHTEPECOB M COTJIACOBaHMS MO3UIMK (0OCYKIeHHS, OOMEH MHEHHMSMH, «MO3TOBBIC IITYPMBI»,



KOOPJAMHALIMS COBMECTHBIX JEHCTBUI, ONpe/ieNieHne KPUTEPUEB MO OIIEHKE KaueCTBa BBIMOJHEHHOMN
paboThI U ApyTHeE).

PeryasiTuBHbIe yHHBepPcAJIbHbIE YUeOHbIE 1eiiCTBHS:

YMEHUE CaMOCTOATENIbHO OIpPEAENATh LEIU JEATEIbHOCTH, IIAHUPOBaTh, OCYLIECTBIATH,
KOHTPOJIHPOBATh U TIPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO JCSITEIHLHOCTD, BEIOMpATh HAanOoIee
s (heKTHBHBIE CTIOCOOBI pelIcHHs YIeOHBIX U TO3HABATEIBHBIX 33]a4, CAMOCTOSITEIILHO COCTABIISITH
WM KOPPEKTHPOBATh IMPENJIOKEHHBIM aIrOpuTM JEUCTBUN NPHU BBITOJIHEHUHM 33JaHUI C y4E€TOM
MOJIyYEeHUs HOBBIX 3HAaHUN 00 uU3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUAX, OLECHUBAThH
COOTBETCTBHE MOJYUYEHHOI'O PE3yJIbTaTa 3asiBJICHHON 11€JIM, YMEHHE UCIIO0Ib30BaTh U aHAIM3UPOBATh
KOHTEKCTBI, MIPEe/JIaraeMble B YCJIOBUU 3a/IaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B coctaBe mpeaMETHBIX pE3yNbTAaTOB IO OCBOEHHUIO 00S3aTENILHOTO  COJEpKaHus,
YCTaHOBJICHHOTO  JaHHOW  (enepanbHO  pabodeid  MporpaMMol, BBIACISIOT: OCBOCHHBIC
00yJaloNUMUCS HAYYHbIC 3HAHWSI, YMEHUS U CIIOCOOBI JCHCTBHMA, CICIIU(PUICSCKHUE IS TPEIMETHOM
obnactu «XHUMHS», BHABI JIEATEIBHOCTH IO TOJIYYECHHIO HOBOTO 3HAHUS, €r0 WHTEPIpETalHH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIlUsX.

K konmy oOyuenuss B 8 kiacce mpeaMmeTHble pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OoTpaxkaTh C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® PACKpPBIBATH CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: aTOM, MOJIEKYJIa, XUMUYECKUI AJIEMEHT,
IIPOCTOE BEILIECTBO, CI0KHOE BELIECTBO, CMECH (OJTHOPOAHASI U HEOITHOPOAHAS), BAJICHTHOCTb,
OTHOCUTEJIbHAsA aTOMHAsl U MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MaccoBasi JI0JIsl XMMUYECKOTO JIEMEHTa B COSTUHEHUH, MOJISIPHBIH 00BEM, OKCHU]I,
KHCJIOTa, OCHOBAHHE, COJIb, dJIEKTPOOTPUIIATEIBLHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKas
peaxius, KiaaccuGuKaIus peakiuii: peakui COSAMHCHUS, PEAKIINH PA3JI0KCHHUS, PEaKIIUU
3aMelIeHHs, peaklui oOMeHa, 9K30- U IHI0TEPMUYECKUE PeaKlluu, TeIoBoi 3¢ (deKT peakiumy,
SJIPO aTOMa, DJIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTAallb, pauyC aTOMa, XUMUYECKasi CBS3b,
MOJISIPHAS ¥ HETIOJISIpHAs! KOBAJICHTHAs CBSI3b, MOHHAS CBsI3b, HOH, KATHOH, aHUOH, PAaCTBOD,
MaccoBas JIOJIsI BEMIECTBA (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE;

® JUUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUUYECKHUX MOHSATUN U TPUMEHSITh 3TH TIOHSITHS TPU
OTIMCaHUU BEIIECTB U UX MPEBPAICHU;

® JCIOJIb30BaTh XUMHYECKYIO CHMBOJIMKY JIJIsl COCTaBJICHUS ()OPMYJI BEIIECTB U YPAaBHEHHI
XUMHYECKUX PEAKIIU;

®  OMpEIeNsITh BAJICHTHOCTh AaTOMOB AJIEMEHTOB B OMHAPHBIX COCTMHEHUSX, CTETICHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX, TPUHAICKHOCTh BEIIECTB K OMPEAEIEHHOMY KIIACCy
coeuHEeHM o ¢popMynam, B XUMUYECKON CBs3U (KOBAJICHTHAs U MOHHAS) B HEOPTaHUYECKUX
COCJIMHECHMUSIX,

e packpbiBaTh cMbich leproanueckoro 3akona J[. 1. MenzeneeBa: 1eMOHCTpUPOBAThH HOHUMaHUE
MEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX DJIEMEHTOB OT WX MOJIOKEHUS B
[Tepunoandeckoii cucteme, 3aKOHOB COXpPaHEHUST MACChI BEIIECTB, ITOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHsI, 3aKOHa ABOrapo;

® ONMCHIBATH U XapaKTEPU30BaTh TaOMHuHyIo popmy Ileproaudeckoit CUCTEMbI XUMUUYECKHIX
AJIEMEHTOB: pa3NuyaTh MOHATHUS «TJIaBHas moarpynna (A-rpynmna)» u «mnodounas noarpymnmna (b-
rpymma)», Majbie U O0JbIINe IEPUOIbl, COOTHOCUTH 0003HAUEHUsI, KOTOPBIE UMEIOTCS B TaOIHIIE
«ITepuoanmyeckas cucrema Xxumuueckux 3yemMeHToB J1. 1. MenaeneeBay ¢ 4uCIOBBIMU
XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3aps sapa, oo1iee
YHCJIO AJIEKTPOHOB U PacHpeieNIEHUE UX MO IEKTPOHHBIM CIOSIM);

® KJIacCHU(UIMPOBATH XUMUYECKHE AIIEMEHTHI, HEOPTAaHUYECKHUE BEIIECTBA, XUMUUECKHUE PEaAKITIU
(0 uKCITy ¥ COCTaBY yYacTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3D (PEKTy);



XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUUECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOJTBEPIK/1asi ONMKMCAHNE MPUMEPAMU MOJIEKYJIIPHBIX YPABHEHHI COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUI;
MPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOT'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B PA3TUYHBIX YCIOBUSAX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHYECKOT0 3JIEMEHTA 10 (hOpMyJie COSTMHEHUS, MACCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE,
MPOBOJUTH PACUETHI N0 YPABHEHUIO XUMHUYECKON PEaKIINU;
MIPUMEHSATH OCHOBHBIE OIEPALIMU MBICIUTEIBbHON JEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHIE, CHCTEeMATH3AINI0, KITACCH(UKAIIHMIO, BBISIBJICHUE IPUUYUHHO-CIICICTBEHHBIX CBSI3e
— JUISl U3YYEHHS CBOMCTB BEIIECTB M XMMUUYECKUX PEAKIINI, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHMS — HAOMIOZICHUE, U3MEPEHUE, MOJIETUPOBAHHE, SKCIIEPUMEHT (peaibHbIN U
MBICJICHHBIN );
CJIEJIOBAThH MPABUIIAM IOJIb30BAHMSI XUMUYECKON TIOCYI0N 1 TaOOpaTOpPHBIM 000pyIOBAaHUEM, A
TaK>Ke TIPaBIJIaM OOPAIEHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIUSIMH IO BBITTOJIHEHUIO
1a60PaTOPHBIX XUMUYECKHUX OIBITOB IO MOJTYYSHHUIO U COOUPAHUIO Ta3000pa3HbIX BEUIECTB
(BOIOPOJIa M KHCIIOPO/A), PUTOTOBIICHHUIO PACTBOPOB C OINPEACIEHHON MacCOBOM 10
pacTBOPEHHOTO BEILIECTBA, IFIAHUPOBATH U IPOBOJAUTH XUMUYECKUE SKCIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB (JTAKMYC,
¢denondranenH, METUIOPAHK U IPYTHE).

K koH1y 00y4enus B 9 kiiacce npeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMHUPOBAHHOCTH y OO YUAIOIINXCS YMEHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKHUX MTOHATUN: XUMUYECKUN FIEMEHT, aTOM, MOJIEKYJIa,
WOH, KAaTUOH, aHUOH, TPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKAs PEaKLIUsl, XUMUYECKas CBS3b,
TETI0BOM 2(PEKT peakinu, MOJb, MOJSIPHBIN 00BbEM, PACTBOP, ANEKTPOIIUTHI, HEAIEKTPOIUTHI,
ANEKTPOIUTHYECKAS TUCCOIHMAIINS, PEAKIITH HOHHOTO 0OMEHa, KaTalnu3aTop, XUMHUECKOe
paBHOBecHE, 00paTUMbIE U HEOOpATUMBIE PEAKIIUU, OKUCITUTEIIPHO-BOCCTAHOBUTEIHLHBIE
pEeaKurH, OKUCIUTEL, BOCCTAHOBUTENL, OKUCIICHUE U BOCCTAHOBIICHUE, AJUIOTPOIINS,
amM(pOTepHOCTh, XUMHUYECKas CBSA3b (KOBAJICHTHASI, MOHHASI, METAITUYECKas ), KpUCTAIITMYECKast
pemeéTKa, KOppo3usi METAILIOB, CIUIABBI, CKOPOCTh XMMHUYECKOW peaKIu, MPeaeIbHO
nonyctuMmas konueHTpanus [1JIK Bemectsa;
WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHITHI U IPUMEHSTh 3TU MOHATUSA [IPU
OTMCAaHUU BEIIECTB U UX MPEBPAICHU;
HCIIOJIH30BaTh XUMUYECKYIO CHMBOJIUKY JJISI COCTaBIIeHUs (POPMYII BEIIECTB U YpaBHEHUM
XUMHYECKUX PEAKIINI;
ONPEACIISITH BAICHTHOCTh U CTENIEHb OKUCIICHHUSI XUMUYECKUX 3JIEMEHTOB B COCIMHEHUAX
Pa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONMPEACIEHHOMY KIIacCy COSTMHEHUH 10
dbopMynaM, BUJ XUMHUYECKOW CBS3U (KOBaJICHTHASI, MOHHASI, METAJLTUYECKAs) B HEOPTaHUIECKIX
COCIMHEHMSX, 3apsijl HOHA 10 XUMUYECKOH popmyIie, XxapaKkTep cpebl B BOJAHBIX pacTBOpax
HEOPraHWYECKUX COCANHEHUM, TUI KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BENIECTBA;
packpsiBaTh cMbici [lepuoanueckoro 3akona /[[. . MeHnneneeBa u 1eMOHCTPUPOBATH €TO
MMOHWMAaHHUE: OMUCHIBATh U XapaKTepu30BaTh TabIMuHyi0 dhopmy [leprnoandeckoir cucTemsl
XUMHUYECKUX DJIEMEHTOB: Pa3JInuaTh MOHATHS «TJaBHAs moarpynmna (A-rpynmna)» u «mo0oqHast
noarpynna (b-rpymnmna)y», maneie u 60bIIIMe TIEPUOABI, COOTHOCUTH 0003HAUEHUS, KOTOPHIE
UMEIOTCS B IEPUOANYECKOMN TabuIle, C YUCIOBBIMU XapaKTePUCTUKAMH CTPOSHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsif spa, 00111ee YUCIIO AIEKTPOHOB U pacipeiesieHne ux
T10 DJICKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHUHN CBOWCTB 3JIEMEHTOB



U UX COEIMHEHUH B MpeesiaXx MaJbIX IEPUOAOB U TJIaBHBIX NOAIPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJ1accu(UIIUPOBATh XMMUYECKHE AJIEMEHTBI, HEOPraHMUECKUE BELIECTBA, XUMUUECKUE PEaKIIH
(110 YMCIly M COCTaBy yYacTBYIOIIMX B PEAKIIMH BEIIECTB, 10 TEIUIOBOMY 3P (deKTy, 1o
M3MEHEHMIO CTENEeHEH OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CIICHU(PHUECKUE XUMHUUECKUE CBOMCTBA IPOCTHIX U
CJIOXKHBIX BEILECTB, IOATBEPKAAs ONIMCAaHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN
COOTBETCTBYIOIUX XUMUYECKUX PEAKLUM;

COCTaBJIATh YPAaBHEHUS DJIEKTPOJIUTUUECKON IUCCOLMALMM KUCIIOT, HIEJI0OYEH U COJIEH, IIOJIHBIE U
COKpaIlEéHHbIE YPaBHEHUS pEaKkIii HOHHOTO 0OMeHa, ypaBHEHHS PEAKIUM, TOATBEPKIAFOIINX
CYILLIECTBOBAHUE N'EHETUYECKOM CBA3U MEXY BEIIECTBAMU PA3JIMUHBIX KJIACCOB;

PacCKpBIBaTh CYIIIHOCTb OKUCINUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUI IIOCPEACTBOM COCTABICHUS
3NIEKTPOHHOTO OajlaHCa 3TUX PEaKIHA;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHMS, BO3MOKHOCTH IIPOTEKAHUS
XUMHUYECKHX IIPEBPALLECHHUN B PA3JIMYHBIX YCIOBHSIX;

BBIYMCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JI0JIIO
XMUMHYECKOI'0 3JIEMEHTA 110 (OpMYJie COEMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
IIPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIUY;

co0Jr01aTh MpaBUJIa MOJIb30BAHUSI XMMUYECKOM MOCYA0H 1 1a00paTOpPHBIM 000pyIOBaHUEM, A
TaKXe MpaBuiIa 0OpalleHus ¢ BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU IO BBIITOJHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYCHHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB
(aMMHMaKa 1 yriaeKucioro rasa);

IIPOBOJIUTH PEAKIIMH, IIOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB PA3JINYHbIX BEILECTB:
pacro3HaBaTh OMBITHBIM ITyTEM XJIOPHI-, OPOMHUI-, HOUA-, KapOoHaT-, pocdaT-, CHITUKAT-,
cynb(ar-, FTUIPOKCUA-UOHBI, KATHOHBI aMMOHUS M HOHBI U3YYEHHBIX METAIJIOB,
IIPUCYTCTBYIOIINE B BOAHBIX PACTBOpPAaX HEOPTAHUYECKUX BEIIECTB;

IIPUMEHATH OCHOBHBIE OIl€palliy MBICIIUTEIILHOMN ACATEIIBHOCTU — aHAJIU3 U CUHTE3, CPaBHEHHUE,
0000111eH1Ee, CUCTEMATH3alIMIO, BbISIBIICHHE TPUYMHHO-CIIEICTBEHHBIX CBA3EH — JJIs U3yUEeHUs
CBOMCTB BEILIECTB U XUMUYECKHUX PEAKLIUN, ECTECTBEHHO-HAy4YHbIE METO/IbI TO3HAHUS —
HabJt0/IeHne, U3MEPEHNE, MOJICIIMPOBAHHE, IKCIIEPUMEHT (peaibHbIN U MBICIICHHBII).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoaudecTBO yacoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bceero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumust — BakHas 00J1acThb

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

yeJoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 3 1 bubnmorexa LIOK

' U COJIAX https://m.eds00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBaHUSAX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 11 1 1 bubmunoreka IIOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumuu. Poiab XuMuUM B 5KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UYuctele BemiecTBa U cMecu. CriocoOsl 1 bubnuorexa [JOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

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
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BaaeHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Mouib. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa HOK
HeeTRATO P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOTIETUCT O6ogﬂI eHHEe U bubmmorexa [OK
H AT, HVI https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUHA
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMHUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopoa — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBo# 3 PexT XuMUIeCKOoM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edso00.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «ITonydenue u cobrpanune KUCIOpoia bubmmorexa LIOK
i . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)»

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BeCTHOM bubmorexa [JOK
. . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOILICHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTre 06 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HacwieHHEBIE
37 u HI;HaCI,I peHHI)Iz aCTBOPBI MH;CCOBaﬂ bubmorexa [JOK
. P phl- https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KjIacCupUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOf(SBI: OJI )eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC bubmorexa [IOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIUHEHUIN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATH3AIINS 3HAHUI
= H https://m.edso0.ru/00ad9ch?2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/)II/I‘IGCKI/IX 9JIECMEHTOB l(?IOH;ITI/Ie 0 bubmorexa HOK
i https://m.edso00.ru/00ad9ffa
Ipymmax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUYECKOT0
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4ecKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOIsIpHAs XUMUYECKast bubnunorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneHe okucneHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucnIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonrtponsHas padora Ne4 o reme bub6nuorexa [IOK
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«CtpoeHue aroma. XUMUYECKasl CBSI3b

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

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O6o0011eHuE 1 1 bubmumoreka [IOK
CcUCTEMaTU3alus 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [lepuoauueckas cucrema 1 bubnnoreka [HOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XUMHUYECKON CBS3U U THUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

5 Knaccugukarus Xxumuueckux 1 bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LHOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM paBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSIONINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
A HHATLIHL https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS PeaKIINi buGnnorexa LIOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 bubnmorexa LOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 IToustue o runponuze coien bubnmorexa LHOK
AP https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perenue sxkcnepuMeHTATBHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
KonrtponsHas padora Ne2 o teme
17 «3J‘ICII:<)T OJ'II/ITIf‘IeCKa}I WCCOLAAINA bubmmorexa LOK
p 8 HHATLHA. https://m.edsoo.ru/00addecO
XVMUYECKUE PEeaKIui B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa LOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMHUYECKHUE CBOWCTBA, MOTYyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONSTHON KUCTOTHI bubmorexa HOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHUE, bubnnoreka [JOK
du3HYECKrEe M XUMUIECCKHE CBOHCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmmorexa [JOK
- OV https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTuueckas padora Ne 3 o Teme
30 «[Tonydyenne aMMuaka, U3y4eHHUE €ro bubmmorexa [TOK
. I gtk https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 00peHuid. XUMHYECKOE bubmorexa LHOK
yAObP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KaIOIIEH cpeibl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubnuorexa LIOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MHUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHeHHE B

35 npu i 2e1 EI/ISI/II‘)—IGCKII)/IG Y XUMHUYECKHUE bubmmorexa LIOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJ0rn4ecKue npoOIeMsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronpHas KUcoTa U €€ Cou bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpraHMYECKUX BEIIECTBAX KaK O bubmmorexa [JOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemnuii u ero coequHeHNs bubmmorexa [JOK
p https://m.edsoo.ru/00ae080a
[IpakTuyeckas pabora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxnennine HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHUS
Konrtponsnas padora Ne3 o reme

42 «Baxnennine HeMeTaIbl U UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METAJINYECKask KpUCTAIITMYECKAst https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIJIOB
XHUMHUYECKHE CBOICTBA METAJLIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psift

HaIPSKEHUN METaJNIOB

https://m.edso0.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XMMHUYECKUX PEAKIMI buGnnorexa [IOK
P pearii, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJICPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIIIOB buGnnorexa LIOK
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47
[lenounpie MeTanpl https://m.edsoo.ru/00ael4b?2
48 OKCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakneiiime coeuHeHNs KalbIUs bubmorexa [JOK
o 1 https://m.edsoo.ru/00ae15e8
51 O0001IEHNE ¥ CUCTEMATHA3AIMS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpPaHEHUS https://m.edsoo.ru/00ae1886
[Ipaktrueckas padbota Ne 6 o Teme
53 "YKECTKOCTL BOABI 1 METOIEI €6 bubmmorexa [TOK
Y 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [IOK
54 A 7
TTOMHHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe cBONCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTrueckas padora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O00011IeHNE U CUCTEMATH3AIUS
3HAHUH
KonTponbHas padora Ne4 o teme
62 «Baxueimme MeTaibl 1 UX
COETUHEHUS
63 BemectBa 1 Marepuansl B bubnuoreka [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKarolleu cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTtn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK
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cUCTeEMAaTHU3alus 3HAaHUN

https://m.edsoo.ru/00adb33c
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PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auus 3HaHU
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YHEHUKA

Xumus. 8 knacc/I"abpuensu O.C., OctpoymoB WN.I'., Cnankor C.A., AKIIMOHEPHOE OOIIECTBO
, I3marensctBo «IIpocBerieHue;
Xumus 8§ knace: yueonuk O.C.I'abpuensia.-3-¢ uzj., nepepad.-M.: poda, 2014.

METOIUYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

L'abpuensam, O. C. Xumus. 8 kiacc: ydeOHUK 117151 00111e00pa3oBaTeNbHbIX Yupekaenuii O.
C. I'abpuensn. -M.: Ipoda, 2007.

CbopHuk MaTepuaioB Mo peanu3aiuu GpeneparbHOro KOMIIOHEHTa rOCYAapCTBEHHOTO
cTaHjapTa ob1ero oopasoBanus B 001eo0pa3zoBaTeNbHBIX yupekaeHusIX Bonrorpaackoit
obnactu -Bonrorpan: Yuutens, 2006.

T'abpuensn, O. C. Xumus. § Kiacc: KOHTPOJIbHBIE U MpoBepouHbie padoTsl O. C.
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI

CETU UHTEPHET

MynpTuMeaniiHbIe 00pa30BaTeIbHbIE PECYPCHI.
http://www.chemnet.ru

[azeta «Xumusa» u callT 11 yunutens «5 uay Ha ypok xumum» http://him.1september.ru.

Enunas xomreknus LIOP: [penmernas xoitekims «Xumus» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DnekTpoHHas OMOIMOTEKa YUeOHBIX MaTepPHAJIOB 10 XMMHUH Ha moptaie Chemnet.


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://rushim.ru/books/books.htm

