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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma 1o XMMHM Ha YpOBHE OCHOBHOT'O 00IIEro 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNIbHON MpOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npeactaBieHHbIX B @I'OC OO0, a Takxke Ha OCHOBe (QenepaabHON
paboueil mporpaMMbl BOCIIMTAHUSI U C YYETOM KOHLEIIUHU MPEnoJaBaHusi yueOHOro npeamera
«Xumus» B 00pazoBaTenbHbIX opranuszanusax Poccuiickoit denepannu.

[Iporpamma no xuMuum JIa€T MpeACTaBICHHE O ILENsAX, oOmel cTpareruu oOydeHus,
BOCIIUTAaHUS W Pa3BUTHA OOYyYaroIIUXCS CpPEACTBAMHU YUeOHOIrO TIpeaMeTa, YCTaHABIMBAET
00s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpeyCMaTpUBAeT paclpe/iesieHue ero mo Kjiaccam u
CTPYKTYpUpPOBaHHUE I10 pa3zesiaM U TeMaM IIPOrpaMMBbl [0 XUMHUHU, ONPEIEISIET KOJINYECTBEHHBIE
Y KaYECTBEHHBIE XapaKTEPUCTUKH COJAECPIKAHUS, PEKOMEHIyEMYIO ITOCJIE 10BATENBHOCTh U3YUYEHUS
XMMHUU C YIETOM MEXIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JOrMKH y4eOHOTO Impolecca,
BO3PACTHBIX 0COOEHHOCTEH 00YyJaOLINXCs, ONpeIeNsAeT BO3MOKHOCTH IpeAMETa AJIs peain3aliu
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOW IMPOrpaMMbl Ha YpPOBHE
OCHOBHOT0 0o01m1ero o0pa3oBaHus, a TaKke TPeOOBaHUM K pe3yibraTaM OOy4eHHUs XMMHUU Ha
YPOBHE IIeNiel M3y4YEeHHUsI PEMETa U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOU JESTEILHOCTH
o0yyJaroIerocs o0 OCBOCHUIO y4eOHOT0 COAEPKAHMUS.

3HaHUE XUMUH CIYKHUT OCHOBOM U1 (POPMUPOBAHUS MHPOBO33PEHHS 00YJAIOIIETOCS, €r0
MIPEICTABICHUH O MaTEpUAIbHOM €MHCTBE MUPA, BaXKHYIO POJIb UTPAIOT (OPMUPYEMbIE XUMHEN
MIPEICTABIEHUS O B3aMMOIIPEBPALLICHUSIX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B IIPUPOJIE, O MYTAX
pemieHust TI00albHBIX MpOOJIEeM YCTOHYMBOIO pa3BUTUSl 4YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUIECKOH, MUIIEBOH U IKOJIOTHUECKON 0€30MacHOCTH, MPOOIIEM 31paBOOXPAHCHUSI.

N3yuenune xumunu:

CHOCOOCTBYET peau3aiii BO3MOKHOCTEH IS caMOpa3BUTHS U (POPMHUPOBAHUS KyIbTYPbI
JUYHOCTH, €€ 001Iel U QyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOpPMHpPOBaHHE MBIIUIEHHUS] U TBOPUYECKUX CHOCOOHOCTEN oOyuarommxcs,
HaBBIKOB  MX  CAMOCTOSITENIbHOM  y4eOHOM  JeATeNbHOCTH,  AKCIEPUMEHTAIBHBIX U
WCCIIEZIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B TIOBCEIHEBHOW JKM3HH, TaK U B
po¢eCcCHOHAIBHON AEATENbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOrO MBIILICHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOI'O
B3IJIs1/1a HA €JUHCTBO NMPHUPOJIbI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUU
€CTEeCTBEHHO--HAYYHON TPaMOTHOCTH 00yUarOIINXCS,

CHOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO--HAyYHBIM
3HaHMSM, K TPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ] B DKOJIOTMYECKOe 0Opa3oBaHUE
oOyuaromuxcs.

JlanHble HampaBlieHHs B OOyYE€HUH XMUMHUHM OOECHEUYHMBAIOTCS CHELU(PUKON colepikaHus
y4eOHOT0 MpeaMeTa, KOTOPBIN SBISETCS MeJaroruuecky aJanTUPOBaHHBIM OTpaXKeHHEeM 0a30BOH
HAyKHA XUMUH Ha OMPENICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS OPUEHTHPOBAH HAa OCBOCHUE
00y4aroIMMUCS CUCTEMBI II€PBOHAYAIBHBIX MOHATHH XMMHUHU, OCHOB HEOPraHMYECKONH XUMHUH U
HEKOTOPBIX OTAEJIbHBIX 3HAUMMBIX IOHATUN OPraHUYECKON XUMUH.

CrpykTypa cozmepkaHusl IIPOrpaMmbl M0 XUMHHM C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOIO
noaxona k €€ usydeHuro. CopeprkaHue CKIAAbIBAETCS M3 CHUCTEMBI MOHATUH O XMMHUYECKOM
JIEMEHTE M BEIIECTBE M CHUCTEMbI MOHATHH O XUMHUYecKoW peakuuu. OO0e 3TH CHUCTEMBI
CTPYKTYPHO OpPraHW30BaHbl MO MPUHIUIY IOCJIEJOBATEIBHOIO pPa3BUTHUSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEICTAaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMMHH;

— Y4EHMSI O CTPOEHUH aToMa U XMMHUYECKOH CBS3H;

— MpEeCTaBIECHUH 00 MEKTPOIUTHYECKON TUCCOLMALINN BEILIECTB B PACTBOPAX.



TeopeTnueckue 3HaHUS pacCcMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYyYEHHBIX U
OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO YPOBHS K APYTrOMY, BBIITOJIHSS
(GyHKIMU 0OBSICHEHUS M IPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH MPAKTUUECKOTO
MIPUMEHEHHUS U MTOJTyYEHUS! U3y4aeMbIX BELIECTB.

OcBoeHue mnporpamMMmbl MO XHMHUH CHOCOOCTBYET (HDOPMUPOBAHUIO MPEJCTABICHUS O
XUMUYECKOM COCTAaBISIOIIEH HAYYHOW KapTUHBI MHpAa B JIOTUKE €€ CUCTEMHOM NIPUPOJIBI,
LIEHHOCTHOT'O OTHOIIEHHS K HAyYHOMY 3HAaHHUIO U METOAAM MO3HAaHUA B Hayke. M3ydeHue xumMuun
IIPOUCXOJIUT C MPUBJICUCHNEM 3HAHUH U3 paHee N3yYEeHHBIX yUeOHBIX IpeAMETOB: «OKpyKaromui
Mup», «buomnorus. 5-7 kinacce» u «dusnka. 7 Kiacey.

[Ipu n3yueHny XUMUU TPOUCXOAUT (POPMUPOBAHHME 3HAHUI OCHOB XUMHUYECKOI HayKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, PAKTUUYECKOH NEATENFHOCTH YellOBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MUPOBOH KyJbTYpbl. 3ajadya y4eOHOro mnpeaMera COCTOMT B (hOpMUpPOBaAHHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUN — BaXXHEWHIMX ()AKTOB, MOHITHUH, 3aKOHOB U TEOPETHUECKUX
MIOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MMPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
MPUOOIIEHNN K HAyYHBIM METO/IaM MO3HaHUS [IPU U3YYEHHUH BEILECTB U XUMUYECKUX PEaKLUi, B
(GOpMHpPOBAaHMM W pa3BUTHM [O3HABATEIbHBIX YMEHMH M HX TNPUMEHEHHH B Yy4eOHO-
MO3HABATEIBHON M y4eOHO-HCCIIEI0BATEIbCKOM JEATEIBHOCTH, OCBOCHUN TPAaBUII 0€30MacHOTO
o0pallleHHs C BeIECTBAMU B IIOBCEAHEBHON XKU3HH.

[lpy M3y4YeHWW XMMHU HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS BaXKHOE 3HAYCHHE
puoOpenn Takue e, Kak:

— (hopMUpPOBaHHE MHTEIUICKTYAJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPA30BAHHUIO,
COTPY/HUYECTBY, CAMOCTOSTEIIBHOMY IPHHATUIO PELICHUH, CHOCOOHOM aJanTHpOBaThC K
OBICTPO MEHSIOLIUMCS YCIIOBUSM KHU3HU;

— HanpaBJICHHOCTb OOyYeHHUs Ha CHUCTeMaTH4ecKoe mpuoOlieHne oOyJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTENIbHOM  JEATENbHOCTH, HAy4dHbIM  METOAAaM  IO3HAHUS,
(OopMHUPYIOIIUM MOTUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— o0ecrieyeHne YCIOBHH, CIOCOOCTBYIOIIMX NPHOOPETEHUIO OOYYAIOUIMMHUCS OIbITa
pa3sHOOOpa3HOM JEesATEeTbHOCTH, MO3HAHUS U CAaMOIIO3HAHMS, KIIIOYEBBIX HAaBBIKOB (KIHOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHE ISl Pa3IMUHbIX BUAOB JEATEIbHOCTH;

— (hopmupoBanue obmel QyHKIMOHATBHOW U €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, B TOM
YHCclie YMEHUH OOBSCHATH U OLICHUBATD SIBJICHUS OKPY/KAIOIIET0 MUPA, UCIIOJIb3YS 3HAHUS U OIIBIT,
MOJTydeHHbIE MPU U3YYEHUM XMMHH, NMPUMEHATh MX MPU PEIICHUH MPOoOJieM B IOBCEIHEBHOU
KHU3HU U TPYJOBOU JESATEIBHOCTH;

— (hopMupoBaHue y 00y4arOMUXCsl TYMaHUCTHYECKUX OTHOUICHUH, TOHUMaHHs [IEHHOCTH
XUMHUYECKHX 3HaHUM JJi1 BBIPAOOTKU 3KOJOTUYECKHU LieIecooOpa3HOro MOBEACHUS B OBITY U
TPYAOBOM IEATEIBHOCTH B LEISIX COXPAHEHMsI CBOETO 3I0POBbS M OKPYXKAIOIIEH MPUPOLHON
Cpelibl;

— pa3BUTHE MOTHUBALMHU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOECHMs OOILEYEIOBEYECKUX LIEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoWis U HAIIPAaBICHHOCTH JalibHEHIIero 00yueHHs.

OOwee 4ncino 4acoB, OTBEAEHHBIX AJI M3YYEHHs] XUMUHM Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJICIIO).

Bce naGopatopHble W MpakTHUECKUEe pabOThl B MPOrpaMMe MO XUMHUHM MPOBOIATCS C
HCIOJIb30BAaHUEM CPEACTB 00yueHus U BocnuTaHusa LlenTpa oOpa3oBaHus €CTECTBEHHO-HAYUYHOU
u TexHosiornueckoil HanpasiaeHHocTel « TOUKA POCTA»



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHbIEe XUMHYECKHE TOHATHSA

IIpenmer xumuu. Posb XMMHM B JXKHM3HM uelnoBeKa. XHMHs B CHCTEME HayK. Tema u
BelecTBa. PU3nyYeCKre CBOMCTBA BEIIECTB. ArperaTHoe coctosinue Bemects. [lonsaTre o meTonax
Mmo3HaHus B XuMuu. YucTele BemecTBa u cmecu. CocoObl pa3ieieHus CMeceil.

ATOMBI ¥ MOJEKYNbl. XHMHYECKHE 3JIEMEHTbl. CHUMBOJBI XHMHYECKHX SJIEMEHTOB.
[IpocTeie U cil0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumunyeckast popmynia. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocrtaBa BemecTB. OTHocuTenbHass aromMHass Mmacca. OTHOCHTENbHAs MOJIEKYJIIpHas Macca.
MaccoBast 105151 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUH.

KommuecTBo BemecTsa. Moiib. MonsipHas macca. B3auMocCBsI3b KOJIMUeCTBa, MacChl U YUCIa
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacu€Tel o Gpopmynam XMMUYECKHX COETUHEHUH.

dusnyeckue U XMMHYECKHE SBICHHUS. XUMHUYECKass peakiuss U €€ INpU3HaKU. 3aKOH
COXpaHEHMs MAacCChl BeIIeCTB. XUMHUEcCKHe ypaBHeHUsA. Kinaccupukanyus XuMHUUECKUX PEaKIHii
(coenuHeHMS, Pa3I0KEHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHYECKOW TMOCYIOW, MpaBWIaMu pabOTHI B J1a0OpaTopuu W MpHEMaMU
oOpaieHuss ¢ 1abopaTOpHBIM OOOpYIOBAHUEM, M3YYEHHE U OINUCaHuEe (U3NYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOACHNE (PU3NUECKUX (TVIaBJICHHE BOCKA, TassHUE JIb/A,
pacTHpaHue caxapa B CTyIKe, KHTIEHHE M KOHJIEHCAIUs BOJbI) U XUMHUYECKHX (TOpeHHEe CBEYH,
MIPOKaJIMBaHNE MEIHOM NMPOBOJIOKH, B3aUMOCHCTBIE MeJIa ¢ KUCIOTOM) sIBJICHU, HAOII0eHUE U
OTMCaHKe MPU3HAKOB MMPOTEKAHUS XUMUYECKUX peaKiuii (pa3ioKeHue caxapa, B3auMOJICHCTBUE
CEpPHOM KHUCIOTBHI C XJOpUAOM Oapusi, paznoxenue ruapokcuaa meau (ll) mpu HarpeBanuu,
B3aMMOJIeIiCTBHE Kene3a ¢ pacTBopoM conu Menu (l), u3ydenue cnocoOoB pa3aeneHus: cMece:
C TIOMOINBIO MarHumra, (QWIBTPOBaHHWE, BBHIMAPUBAHME, IUCTWILLIHA, XpoMartorpadus,
MPOBEJICHHUE OYUCTKU MOBAPEHHOM COJNHM, HAOIIOACHHE U OIMUCAHHE PEe3yIbTAaTOB IMPOBEICHUS
OMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHS MAacCChl, CO3[JaHUE MOJEIEH MOJIEeKYI
(mmapocTep>KHEBBIX).

BasHeiiluue npeacrtaBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech rasos. CocraB Bo3gyxa. Kuciaopon — 37I€MEHT M IIPOCTOE BEIIECTBO.
Haxoxnenue xucinopoja B npupoje, Gpu3nyeckue U XMMUYECKUEe CBOMCTBA (pEeaKMU FOPEHUS).
Oxcunpl. Ilpumenenue kuciaopoga. CrocoObl THOJTy4eHHUs KHCIOpoAa B JIabOpaTopuu U
npoMblieHHOCTH. KpyroBopoT kucinopoaa B mpupone. O30H — auioTpomnHasi MOAU(pUKALUS
KHCIIOPOA.

TeroBoil 3¢pdekT XUMHUECKONW peakluH, TEePMOXUMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEPMHUUYECKHE pPEaKUUU. TOIUIMBO: Yroib M MeETaH. 3arpsA3HEHHME BO31yXa, YCHIICHUE
MapHUKOBOTO d(ekTa, pa3pyiieHne 030HOBOTO CJIOS.

Bonopon — anemeHT u mpoctoe BemiecTBo. Haxoxienue Boopoia B mpupoe, Gu3nueckue
1 XMMHUYECKHE CBOICTBA, MPUMEHEHHE, CLIOCOObI MoaydeHus. KucioTsl u comu.

MossipHblii 00bEM ra30B. Pacu€Thl 10 XUMHUYECKUM YPaBHEHHSIM.

®dusnyeckue cBoMcTBa BOAbl. Boja kak pactBoputenb. PactBopbl. HackleHnueie u
HEHACBILLEHHbIE PAacTBOpPbl. PacTBOpUMOCTH BellecTB B Boje. MaccoBas 10Ji1 BEIIECTBA B
pactBope. XUMHUYECKHUE CBOMCTBA BOJAbl. OCHOBaHUs. Poyib pacTBOPOB B MPHUPOAE U B JKU3HU
yesoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE NMPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
MIPUPOJIHBIX BOJ.

Knaccudukanus nHeopranmueckux coenuHeHuid. Oxcunbl. Knaccuduxanus OKCHIOB:
cosieoOpa3yronire (OCHOBHBIC, KHCIOTHBIE, aM(OTepHBIC) U HecoeoOpasyroniue. Homenkinatypa
oKkcu10B. DU3NUECKUE U XUMUYECKUE CBOMCTBA OKCHUIOB. [lonydyeHue okCuaoB.



OcHoBanus. Krnaccudukanuss ocHOBaHMN: MIETOYM W HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknatrypa ocHoBanmii. dusnueckne M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomydyenue
OCHOBaHM.

Kucnorel. Knaccudukanus xkucnor. Homenknatypa kucinor. Ou3ndeckne U XUMHUUECKUE
cBoiicTBa KUCHOT. P aktuBHocTu MetauioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenknarypa coneil. @uzndeckne U XUMUYECKUE CBOWCTBa cosel. Ilomyuenue
COJIEN.

['eneTnueckas cBsI3b MEXKIy KJIacCaMU HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpEJEICHUE COJIEepKaHusl KUCIOpo/ia B BO3JIyXe, MOIy4eHue, coOupaHue,
pacro3HaBaHUE U HM3yYEHHE CBOMCTB KHUCIOPOJa, HAOIIOJEHHWE B3aUMOJCHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHSI BO3HUKHOBEHHS U MpEKpalleHHus TopeHus (moxapa), 03HaKOMIIEHHUE C
o0Opa3llaMid OKCHIOB U ONHMCAHHE WX CBOWCTB, IMONY4YCHHE, COOMpaHUE, paclo3HaBaHUE U
H3yYeHHE CBOWMCTB BoopoAa (ropeHue), B3ammojeiicTBue Bomopoma ¢ okcumom wmeau (1)
(BO3MOKHO MCIOJIb30BaHUE BUACOMATEPHUAIIOB), HAOIIOIEHHE 00pa3IOB BEIIECTB KOJIMYECTBOM |
MOJIb, HCCJIEOBaHWE OCOOEHHOCTEH PpAcTBOPEHHS BEIIECTB C PA3IMYHONW pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C ONPEIEIEHHOW MacCOBOM JOJEH pPacTBOPEHHOIO BELIECTBA,
B3aMMOJICIICTBIE BOJABI C MeTalylaMH (HaTpueM M KajbliueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIICOBAHUE OOPA3IOB HEOPTaHWYCCKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOJI0/IeHUE M3MEHEHHS OKPAaCKH WHAMKATOPOB B PAaCTBOpPax KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojeiicTBus okcuaa menu (11) ¢ pacTBopoM cepHO KUCIOThI, KUCIOT C METaNIAMU, PEaKIUi
HEUTpalIn3alnu, OJy4YEeHNE HEPACTBOPUMBIX OCHOBAHMI, BEITECHEHNUE OJJHOTO METAJIIa IPYyruM
W3 pacTBOpa COJM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «BaxHeHime Kiacchl
HEOPTraHUYECKUX COEAUHEHUIN.

IMepuoanyeckuii 3axkoH u Ilepuoanueckasi cucrema xumu4deckux jiemenros /I, U.
Menpgeneea. CtpoeHue aToM0B. XUMHYECKAA CBA3b. OKMCJINTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBbie MOMBITKU KIAaCCHPHUKAIIUN XUMUYECKUX 1eMEHTOB. [[oHATHE O TpyIax CXOIHBIX
3JIEMEHTOB (IL[EJIOYHBIE U IIEJIOYHO3EMETbHBIC METAJIJIbI, TAJIOT€HBI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(OTEPHBIE OKCHUJIBI U THAPOKCHUIBI.

[lepnonnueckuit 3akoH. Ilepmoanueckas cucrtema XuMHYecKHX dieMeHToB J[. .
MenpeneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmbl [leprogudeckoid CUCTEMBI
xumuueckux diemeHToB Jl. M. MenneneeBa. Ilepuoasl u rpymnmbl. DHU3WYECKUA CMBICT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIILI DJIEMEHTA.

Crtpoenue aromoB. CocTtaB aTOMHBIX sifiep. M30Tomnbl. DiekTponbl. CTpoeHHE 3JIEKTPOHHBIX
oboouek aromMoB mepBbiXx 20 XuMHu4YecKuX dneMeHTOB llepumonmyeckoit cucremsr [, W
MenneneeBa. XapakTepuCTUKa XMMHUYECKOTO 3JIEMEHTA IO €ro MojokeHuto B [lepuonnueckoii
cucteme 1. 1. Menpaeneera.

3aKOHOMEPHOCTU N3MEHEHHUS panyca aTOMOB XMMHUYECKHUX JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOIaM.

3nauenue [lepunonnueckoro 3akona u [lepuoanyueckoil CUCTEMbl XUMUYECKUX JIEMEHTOB
JUIs pa3BUTUA HayKU U npakTuku. [[. . Mennenees — y4€HbIl U IpayKJaHUH.

XuMuueckas CBS3b. KoBasientHas (nonsipHas u HEMnoJIsipHasi) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIeMEHTOB. MloHHasI CBs3b.

Crenenp  okucinenuss. OKHCIUTEIBPHO--BOCCTAHOBUTENBHBIE  peakuuu. IIponeccsl
OKHUCJICHUSI U BOCCTAaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumMeHm:

M3y4yeHue o0pa3lioB BEIIECTB METAJIOB W HEMETAIOB, B3aUMOJEHCTBHUE THIIPOKCUIA
LMHKA C pacTBOpPaMu KHUCIOT M IIEJIOYEl, IPOBEJECHUE OIBITOB, WLIIOCTPUPYIOIIMX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX Peaklnii (ropeHre, peakiiuy pa3ioKeHHsl, COSTUHEHNUS ).

Meostcnpeomemmnuwie ceasu



Peanuzanust MexXnpeaAMETHBIX CBA3€H MPHU M3YUYEHUU XUMHUHU B § KIIACCE OCYIIECTBIISAECTCS
4yepe3 UCTOIB30BaHNE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSATUN, TAK U TIOHSITHH, SBIISTFOITUXCS
CHUCTEMHBIMU ISl OTJAEJbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOT'O LIUKJIA.

OO61Ire ecTeCTBEeHHO--HAYyYHBIC TTOHATHUS : HAYIHBINA (haKT, TUTIOTE3a, TEOPHS, 3aKOH, aHATTN3,
CUHTE3, KIacCU(UKaIuUs, MEePHOIUYHOCTh, HAONIOJCHNUE, OKCIEPUMEHT, MOJEIUPOBaHNE,
U3MEPEHUE, MOJIETTh, SIBJICHUE.

®usuka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaANOaKTUBHOCTh, MOJIEKYJa, JJEKTPUYECKUN 3apsjl, BELIECTBO, TeNo, O0BEM, arperaTtHoe
COCTOSTHUE BEIECTBA, a3, (U3WYECKUE BEIUYMHBI, CAWHUIIBI M3MEPEHUs, KOCMOC, TUIAHETHI,
3BE3161, ComHIIE.

buonorus: porocunres, neixanue, 6uochepa.

l'eorpadusa: armocdepa, ruapochepa, MHUHEpaIb, TOPHBIE TIOPOJABI, TOJE3HBIE
HCKOIIaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMH4YecKasi peakius

[lepnonnueckuit 3akoH. Ilepmoamueckass cuctema xuMuueckux osnemeHtoB JI. W.
MenpeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOWCTB XUMHYECKHX
JJIEMEHTOB TEPBBIX TPEX NEPUOAOB, Kalus, KalbIUs U UX COCJUHEHHH B COOTBETCTBHH C
MOJIOKEHUEM 3J1eMeHTOB B [lepronyueckoi cucteMe U CTPOCHUEM MX aTOMOB.

CrtpoeHue BemiecTBa: BHUIbl XUMHUYECKOW CBS3M. THUIBI KPUCTALIMYECKHX PEHIETOK,
3aBUCUMOCTbH CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKY U BUIA XUMUYECKOU CBS3H.

Knaccudukanyus u HOMEHKIATypa HEOPraHHMYECKHX BEIIECTB. XHUMHUYECKHE CBOWCTBA
BEILIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHWYECKHUX COCAMHEHUHN, FeHeTHYecKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukamnuss XuMUYeCKUX peakivii Mo pa3IMuHbIM MPU3HAKaM (IO YHCIY U COCTaBY
YUYaCTBYIOIIMX B PEAKIIMU BEILIECTB, MO TETIOBOMY 3 (HEKTY, T0 H3MEHEHUIO CTENIEHE OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB, TI0 OOpaTUMOCTH, TIO Yy4YacTHUIO KaTaju3aTopa). OJK30- H
SHAOTEPMHUUYECKHUE PEAKINH, TEPMOXUMHUECKHUE YPaBHEHUSI.

[lonsiTHe 0 cxopocTh XUMHUUEcKoi peakiuu. [loHATHE 00 OOpaTHUMBIX W HEOOPATHMBIX
XUMHUECKHX peakuusx. [IoHsATHE O TOMOTeHHBIX M TeTEepOreHHbIX peaknusx. [lonsartue o
kataymze. [lonaTue o xuMmuueckoM paBHOBecHH. DAKTOPHI, BIUSIOMINE HA CKOPOCTh XUMUYECKON
pEaKLMK U MOJO0KEHNE XUMUYECKOIO PAaBHOBECHS.

OKHCIIUTENTFHO-BOCCTAHOBUTEIIBHBIE PEAKIIMU, DJIEKTPOHHBIM OajaHC OKHCIUTEIBHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBI€HHUE YPaBHEHHHU OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCTIOIb30BaHUEM METO/1a FIEKTPOHHOTO OaiaHca.

Teopust 3NEKTPOJUTUYECKON AUCCOLMAIMH. DIIEKTPOIUTHI U HEAIEKTPOIUTHL. KaTHoHBI,
AHUOHBL. MeXaHU3M JUCCOIMAITIY BEIIECTB C Pa3IMYHBIMK BHIAMH XUMUYECKOU CBsA3U. CTeneHb
nucconuanyu. CUIbHbBIE U ca0ble SJIEKTPOIHTHI.

Peakiun monHoro obmeHa. YCIoBHUSI MPOTEKaHUS PEAKIM MOHHOTO OOMEHa, MOJHBIC U
COKpAaILLEHHBIE MOHHBIE ypaBHEHMs peakiuil. CBONMCTBAa KHUCIIOT, OCHOBAHMHW M COJIEM B CBETE
MpeacTaBIeHUl 00 >3JIEKTPOIUTUYECKON auccounanuu. KauecTBeHHbIE peakUMd Ha HOHBIL
[TonATHE O TUAPONU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJCISIMH KPHUCTALIMYECKUX PEIIETOK HEOPraHUYECKHX BEIECTB —
METAJUIOB M HeMeTauioB (rpadura W ainMasa), CIOXKHBIX BEIIECTB (XJOpUAa HATPHS),
HCCIIEIOBAaHUE 3aBUCHUMOCTA CKOPOCTH XHMMHUYECKOW pEeakHu OT BO3JCHCTBUSA PA3IUUHBIX
(hakToOpoB, HCCIEIOBAaHUE AIJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIECcCa TUCCOIMALIUN
KHCJIOT, 1IeJI0Uel U coJiel (BO3MOKHO MCIIOJIb30BAaHUE BUIEO MATEPUATIOB), TPOBEICHHE ONBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK MPOTEKAHUS peakiuii MoHHOro oOMeHa (oOpa3oBaHHME OCajKa,
BBIJICTICHUE Ta3a, 00pa30BaHUE BOJBI), OMBITOB, WLIIOCTPUPYIOMIUX MPUMEPhl OKUCIHTEIHHO-
BOCCTAHOBUTEJIbHBIX peakuuil (TOpeHue, peakiuu pas3lioKeHUs, COeIUHEHHs), paclio3HaBaHUE



HEOPraHMYECKHX BEIIECTB C IMOMOIIBI0 KA4YeCTBEHHBIX pEaKIHWii Ha HWOHBI, pEIIeHHe
AKCIEPUMEHTATIBHBIX 3a]1a4.

HemeTaiibl M X cOeJUHEHHUS

OOmast xapaktepucTuka TajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepPHBIC
creneHn okucieHus. CTpoeHwe M (PU3MUECKHE CBONCTBA TMPOCTHIX BEIIECTB — TaJOTEHOB.
XUMHUYECKHEe CBOICTBa Ha TpuMepe xyopa (B3aMMOIEHCTBHE C MeTaJUIaMH, HEMETaJUIaMH,
menodyamu).  XsopoBogopon. ConsiHas KHCIOTa, XUMHYECKHE CBOWMCTBA, IOJYYCHHE,
npuMeHeHue. JleiicTBre Xjiopa 1 XJ0pOBOIOPO/Ia HA OPraHU3M YesIoBeKa. BaxkHeire XJI10puibl
Y UX HAXO0XJICHHUE B IPUPO/IC.

O6mas xapaktepuctuka saeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHbIe CTeneHu OKucieHus. CTpoeHue M (PU3UYECKUE CBONCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia U cephl. AJUIOTPONHbIE MOIU(MUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepel. CepoBogopos, CTpoeHue, (U3NYEeCKHe M XUMHUUYecKHne cBoiicTBa. OKCHIBI Cephbl Kak
MpeICTaBUTENN KHUCIOTHBIX OKCHIO0B. CepHasi KucCIO0Ta, PU3NYECKUE M XUMHUYECKHE CBOWCTBA
(oOmIue Kak MmpeCcTaBUTeNs Kilacca KUCIOT U crieruduueckue). XUMUYECKHE peaKlny, JeKalinue
B OCHOBE MPOMBILIUIEHHOTO CIIOC00a MOTy4eHus: cepHOU KUCIOTHI. [IpruMeHeHne cepHoi KHCIOTHI.
Conmu cepHO KHCJIOTHI, KadecTBEHHas peakuusi Ha cynbdar-uon. Haxoxxaenume cepbl u eé
coelMHEHUN B mpupojae. XUMHUYECKOe 3arps3HEHHE OKPYKAIOLIEH Cpelbl COSTUHEHUSIMHU CEpPbI
(KUCITOTHBIE TOXKIIH, 3arpsI3HEHNE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro Mpea0TBPAICHUS.

O6mas xapaktepuctuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHA. A30T, paclpoCTpaHEHHWE B MpHUpoJe, (UIUYECKHUE H
XUMHUeckue cBoiictBa. Kpyrosopot a3ora B npupoje. AMMHAK, €ro (GU3NuecKre U XUMUYECKUe
CBOICTBa, Moy4eHue u npumeHeHne. Con aMMOHUS, MX (PU3UYECKHE U XUMUYIECKIE CBOWCTBA,
npuMeHeHne. KaduecTBeHHass peakiys Ha MOHBI aMMOHHUsS. A30THas KHCIIOTa, €€ IMOIydeHue,
¢usnvyeckne W XHMMHYECKHE CBOMCTBa (0OmIMe Kak TWpPEACTAaBUTENs Kiacca KHUCIOT |
cneruduueckue). Mcnoapb3oBaHUE HHUTPATOB U CONIEH aMMOHHUS B KayecTBE MHHEPAIbHBIX
ynoopenuit. XuMHUYeCKOoe 3arpsi3HEHUE OKPYKAIoUel cpeabl COSNIMHEHUSIMU a30Ta (KUCIOTHBIC
TOKIM, 3arps3HEHHE BO3JyXa, MOYBHI M BOMOEMOB). Docdop, amaoTporHbie MOAUPUKALNUN
docdopa, duznyeckne n xummueckue cpoiicta. Oxcun docdopa (V) u pochopHas kuciora,
¢dbu3nueckue W XMMHYECKHE CBOICTBa, monyueHue. lMcmonb3oBanuwe QocharoB B KadecTBe
MUHEPAJIbHBIX yI100pEHUII.

OO6mas xapakTepuctuka 3meMeHTOB |V A-rpynmbel. OCOOGHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHBIC CTEIICHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(BHUKAINH, PACIIPOCTPAHCHHE B
npupoje, Gu3nuecKue u XMMU4eckue cBoiictBa. Ancop6uust. Kpyropopot yriiepoaa B mpupoe.
Oxcunsl yriaepoaa, ux GU3NYECKUE ¥ XUMHUYCCKHE CBOWCTBA, ICHCTBUE HA JKUBBIC OPTaHU3MBI,
MOJyYCHHUE U TIPUMEHEHHE. JKOJIOTHYECKHE MPOOJIeMbl, CBs3aHHbIe ¢ okcuaoM yriepona (1V),
THIIOTE3a TII00ATBHOTO TOTEIUICHUS KIIMMaTta, TMapHUKOBBIM d(hdekt. YrompHas KHciIoTa U e
comu, uX (pu3MYecKre M XUMUYECKUE CBOWMCTBA, MOJIyueHHWE W TpuMeHeHue. KauecTBeHHas
peakuus Ha KapOoHaT-HOHBL. Mcnonab3oBaHue kKapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUIEHHOCTH
U CEJIbCKOM XO3SMICTBE.

[lepBoHayasibHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COEIMHEHHSX yriepoja
(MeTaH, 3TaH, TUJICH, alleTUIICH, TAaHOJ, TIUIEPUH, YKCYCHAs KUCIIOTa). [[pupoaHbie HCTOYHUKHI
yII€BO0POA0B (YroJib, MPUPOIHBIN Ta3, HedTh), MPOAYKTHI UX MepepadOTKu (OEH3MH), UX POJIh
B OBITY M TPOMBIIUICHHOCTH. [IoHATHE O OMONOrMYecKH Ba)KHBIX BEIIECTBAX: JKUpaX, OeiKax,
yriaeBoJlax — M HUX pPOJM B KU3HU 4elloBeKa. MaTepuajabHOE €IUHCTBO OPraHUYeCKUX U
HEOPraHUYECKUX COEAUHEHHUI.

Kpemnwuii, ero ¢wusmyeckne W XUMHUYECKHE CBOWCTBA, TMOJYYCHHE W IPUMEHEHHE.
Coenunaenuss kpemMHusi B npupoje. OOmme mpencraBieHuss o0 okcugae kpemuus (V) u
KpeMHUeBoil kuciote. CUIIMKAThI, UX UCIIONIb30BaHKUE B OBITY, B IPOMBIIIICHHOCTH. BaxHeime
CTPOUTEIILHBIC MaTepHalbl: KEepamMHKa, CTEKIO, IEMEHT, OCeTOoH, ene300eToH. [Ipobremsr
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIHHBIX MaTEPHAJIOB B TIOBCETHEBHOM KU3HU.



Xumuueckuii IKcnepumenm:

M3ydeHue o0pa3lioB HEOPTAaHMUECKUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI, IPOBEACHUE
KAaueCTBEHHBIX PEaKlWi Ha XJOPUA-UOHBI M HAONIOJICHUE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxkaromue (HU3NIECKUe W XUMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COCIMHEHHH (BO3MOXKHO
WCIIOJIb30BaHNE BUCOMATEPHANIOB), O3HAKOMJICHHE C O0pa3laMH XJIOPHIIOB (TaJOT€HHIIOB),
O3HAaKOMJICHHE C oOpasmamMu ceppl H €€ COeaWHEHUSAMH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJIEOMATEPUANIOB), HaAOIIOJIEHWE TMpolecca OOYrJMBaHUS  caxapa [MOJA  JIeWCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCIIOTHI, U3YUCHHUE XMMUYECKUX CBOMCTB pa30aBICHHOW CEpHOM
KHCIIOTHI, TIPOBEJCHIE KAYECTBEHHOH peakiuu Ha cynb(ar-uoH U HaAONIOJIeHUE TpHu3HaKa e
MPOTEKaHUs, O3HAKOMJICHHE C (PU3WYECKUMH CBOMCTBaMH a30Ta, ¢ochopa M MX COCITMHEHHI
(BO3MOXKHO HMCITONIb30BaHKUE BUACOMATEPHATIOB), 00pa3aMu a30THBIX U (POCHOPHBIX YI0OpeHHIA,
MoJIyueHue, coOupaHue, paclo3HaBaHUE M HW3YYEHHE CBOICTB aMMHaka, IpOBEJCHUE
KaueCTBEHHBIX peaKIHii Ha MOH aMMOHHUS U (hocaT-HOH ¥ U3yYeHUE MMPU3HAKOB UX MPOTECKAHWSI,
B3aMMO/JICHCTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEJbI0 (BO3MOXKHO HCIOJH30BAaHUE
BUJICOMATEPHAIIOB), W3YYCHHE MOJIENeH KPUCTAIUIMUECKUX pemeEToK anMasa, Trpadwura,
¢byniepeHa, 03HaKOMJIEHHE C MTPOLIECCOM aJICOPOIIUU PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YII€M B YyCTPOMCTBOM MTPOTUBOra3a, MoJydeHue, COOMpaHue, pacno3HaBaHUE U U3y4E€HHE CBOMCTB
YIJIEKUCIIOro ras3a, MpOBEACHHE KaueCTBEHHBIX peaKiMii Ha KapOOHAaT W CHJIMKAT-HOHBI U
W3y4yeHUE TMPU3HAKOB WX TNPOTEKaHUs, O3HAKOMIJICHHE C TPOJAYKIMEH CUIUKATHOU
MIPOMBILIEHHOCTH, PELICHUE YKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeMe «Ba)kHele HeMeTallbl U UX
COCTMHEHUS.

MeTa/u1bl M X COCAUHECHUSA

OO01mast XxapaKTeprUCTUKa XUMUIECKUX JICMEHTOB — METAJNIOB Ha OCHOBAHHUH HX TOJIOKECHUS
B [lepuonnueckoi cucreme xumuueckux aneMeHToB J[. M. MenzaeneeBa U CTpOE€HHsI aTOMOB.
Crpoenue metamioB. Metaminyeckass CBSI3b M METATMYECKass KPHUCTAITMYECKas pPEIIETKa.
DNEKTPOXUMHUYECKUN Pl HampsokeHuM MertauioB. Du3nueckne M XHMMHUYECKHE CBOMCTBA
MetatoB. OOuMe cnocoObl MoxydYeHus MeTauioB. [loHsATHE O KOPPO3KUK METaNJIOB, OCHOBHbIE
CrocoObl 3alUThl UX OT Koppos3uu. CmnaBbl (CTaib, YyryH, JIOPATIOMHHMNA, OpOH3a) M HX
MPUMECHECHHE B OBITY U TIPOMBIIIIIICHHOCTH.

[{enounble MeTAIIBL: TIOJI0KEeHUE B [leproanueckoi cucTeMe XUMUYECKHUX 31eMeHTOB /1.
W. MenneneeBa, CTpoeHHE MX aTOMOB, HaXOXACHUE B mpupoje. Ou3nuecKkue U XUMUUYECKHE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATpUs U Kaius. [IpumeHeHue
IIEJTOYHBIX METAJUIOB U UX COCTMHECHHIA.

[{erouHO3€eMENbHBIE METAJIBI MATHUM U KaJbIUil: 1on0xeHue B [leproanueckoit cucteme
xuMmuueckux snemeHToB . M. MenpaeneeBa, CTpoeHME UX aTOMOB, HaXO0XKICHUE B MPHUPOJE.
®u3znueckue U XUMHYECKUE CBOMCTBA MarHus M KaibliMsl. BaxHeimne coequHEHUs KalbIUs
(oxcum, ruapoKCcua, coiu). JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

Anromunuil: nonoxenue B Ilepuoguueckoil cucteme xumuueckux snemeHtos . U.
MenpeneeBa, CTpO€HHE aTOMa, HaXOoXxAeHue B mpupoje. Ousznueckne 1 XMMUYECKHUE CBOMCTBA
amroMuHUSI. AM(OTEpHBIE CBOWCTBA OKCHIA U THIPOKCH/IA ATFOMHHHUS.

Kenezo: mnonoxenue B Ilepuognueckoil cucreme Xumudeckux i3nemeHtoB J[. .
Menaeneesa, CTpOEHHE aTOMa, HaxOXkJAeHUE B npupoae. Ousnueckrue 1 XUMAYECKUE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl u comm xene3a (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJIyYeHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3liaMy METaJJIOB U CIUTABOB, X (PU3MUECKUMH CBOWCTBAMU, U3yUCHUE
pe3yIbTaTOB KOPPO3UH METALIOB (BO3MOXHO HCIIOIB30BAHUE BUIEOMATEPUAIIOB), 0COOEHHOCTEH
B3aUMOJICHCTBUA OKCHJA Kajbllusi M HATpus C BOJOM (BO3MOXHO MCIOJIb30BAaHUE
BUJICOMaTEpPHAJIOB), MCCIIEJOBAHME CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEeHUs JKeleza B
KUCJIOpoJie  (BO3MOXHO  HCIOJb30BAHHME  BUJIEOMATEpPUATIOB), MPU3HAKOB  MPOTEKAHUSA
Ka4eCTBECHHBIX PEaKIMii HAa MOHBI: MarHWs, KaJbllUs, AJIFOMUHUS, IMHKA, xene3a (1) u xenesa



(1), menu (1), HaOrOIEHUE ¥ OMHCAHUE TPOIIECCOB OKPAIIMBAHMS IJIAMCHU MOHAMH HATpPUS,
Kamusi M Kaiblusi (BO3MOXHO MCIIOJB30BaHUE BUICOMATEPHAJIOB), UCCIIEAOBAaHNE aM(pOTEpHBIX
CBOMCTB THJIPOKCH/Ia aIFOMUHUS M TUIPOKCHA [IMHKA, PEIICHHE SKCTIEPUMEHTANIBHBIX 33/1a4 110
TeMme «BakHeire MeTamibl U KX COCTMHEHUSD.

XMMHSA U OKPYKAIIAS cpeaa

BemectBa u mMarepuansl B MOBCETHEBHOW KH3HH YeJIOBeKa. be3omacHoe MCnoip30BaHue
BEIIECTB M XUMHUYECKUX peakiuuii B ObITy. [lepBas moMomb NpU XUMHUYECKHUX OXKOTrax Hu
OTpaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKPYXKAIOIIEH cpelibl (MpeesibHast JOIMyCTUMAasi KOHIIEH TPALUs
BemecTs, najnee — [1/1K). Poib xuMum B pemieHnn SKOJI0THYECKHUX TTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTepHUaoB (CTEKIIO0, CIIJIaBbl METAILIOB, TIOJIMMEPHBIC MAaTEPUATIBI).

Meosicnpeomemnvle ceasu

Peanmu3zanus MexXnpeaMETHBIX CBSI3€i MpU M3y4YEeHUH XMMUHU B 9 Kilacce OCyIIeCTBIsETCS
4epe3 HCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK U TOHITHMA, SBIISIONTUXCS
CUCTEMHBIMU JJIsl OTJIEIBbHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IIHKIIA.

OOm1re ecTecTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (PAaKT, TUIIOTE3a, 3aKOH, TEOPHS, AHAIIN3,
CUHTE3, KIacCU(pUKalusi, MEePUOJUYHOCTb, HAOIIOACHHUE, SKCIEPUMEHT, MOICIUPOBAHUE,
U3MEpEHUE, MOJIENb, IBJICHNE, TAPHUKOBBIN 3(PPEKT, TEXHOTIOTHSI, MATCPHAITIBL.

@duszuka: MaTepus, aTOM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIWJ, H30TOMHI,
pPaZMOaKTHUBHOCTb, MOJIEKYJa, JJIGKTPUUYECKUH  3apsi, MPOBOJHUKH, MOJYNPOBOJIHUKH,
TUDIIEKTPUKHY, (POTOIJIEMEHT, BEIIEeCTBO, TENO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIeCTBa, ras,
pacTBop, paCTBOPUMOCTh, KPHCTALTNYECKAs PEIIETKA, CTUIABBI, (PU3HYECKUE BEIMIUHBI, €THHHLIBI
W3MEpeHus, KOCMHUYECKOE MPOCTPAHCTBO, TUTaHETHI, 3BE3/b1, CoHIIE.

Buonorusi: ¢orocunTes, npixanue, Owocdepa, IKOCHCTEMa, MUHEpAIbHBIC YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAaKPO3JIEMEHTHI, MUTaTeNIbHbIE BEIIECTRA.

I'eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE MOPOJBI, IOJE3HBIC
HCKOMaeMble, TOIJIMBO, BOJHBIE PECYPCHI.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIUYHOCTHBIE PE3YJBbTATbBI

JIM4HOCTHBIE pPE3ylbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OOIIETO 0O0pa3oBaHUs
JIOCTUTAIOTCS B X0JI¢ OOYYCHUS XUMHUU B €IMHCTBE YICOHOW M BOCITUTATEIIEHOM JCSITSIIEHOCTH B
COOTBETCTBUM C  TPAJAULIMOHHBIMH  POCCHMCKHUMH  COLMOKYJIBTYPHBIMH ¥  JyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TIPUHATHIMH B OOIIIECTBE IpaBWJIaMU M HOPMaMHU TOBEJCHUS U
CIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHUS, CAMOPA3BUTHS M COITMATN3AINN 00yJaIOIUXCS.

JIMYHOCTHBIE PE3yNbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOU TO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIlMH M pACIIMpPEHUE OMbITa JCATEILHOCTH Ha €
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpuoOTH4YeCKOro BOCHIUTAHUSA:

IIEHHOCTHOTO OTHOINICHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY
HACJICUIO, TOHMMAHHS 3HAYCHUS XUMHUYECKOH HAyKH B JKU3HH COBPEMEHHOIO OOIIecTBa,
CIOCOOHOCTH BJIAJETh JIOCTOBEPHOW WMH(MOpPMAIMEl O MEePEOBBIX JOCTHKEHUSIX U OTKPBITHSIX
MUPOBOM U OTEYECTBCHHOW XWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTpPOWCTBE
MHUpa ¥ 00IIECTBA;

2) rpaKIaHCKOIr0 BOCTIMTAHUSI:

MPEACTaBICHUS O COIMAIBHBIX HOPMaxX W TpaBUIaX MEKIUYHOCTHBIX OTHOIICHUH B
KOJIJICKTHUBE, KOMMYHHUKATHBHON KOMIIETEHTHOCTH B 0OIIIECTBEHHO MTOJIC3HOM,
y4eOHO-MCCIIeI0BATEeIbCKOM, TBOPUECKOW MW JPYrUX BHAAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSATEIHHOCTH NP BHITIOJHEHUN YUEOHBIX, TO3HABATEIBHBIX 337124,
BBIMIOJTHEHUH XHUMHUYECKUX OSKCIEPUMEHTOB, CO3JaHHHM YYEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHUMAHHWIO ¥ B3aHMOIIOMOIIHM B IPOIECCE ITOW ydeOHOW IesATEIIbHOCTH, TOTOBHOCTH
OLICHHUBAThH CBOE MOBEJCHHUE U MOCTYIKH CBOMX TOBAPHUIIEH C MO3UIIMHI HPAaBCTBEHHBIX U MPABOBBIX
HOPM € YYETOM OCO3HAHMS MOCJEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOr'0 MO3HAHUS

MHPOBO33PCHUECKAE  TPEJACTABICHUS O  BEIIECTBE W XUMHYECKOH  PEaKIuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUA HAYKU M COCTaBISIONIME OCHOBY IS
MMOHMMAaHHMS CYITHOCTH HAYYHOW KapTHHBI MHPA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUSL IPUPOJIbI, B3AMMOCBS3SIX YEJIOBEKa C MPUPOIHON CPEOi, O POIU XUMHUU B MMO3HAHUU
3THUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAIPABICHHbIC HA IMOJYyYeHHE HOBBIX 3HAHUN MO XUMUH,
HEoOXoIUMBbIe JJi1 OOBSICHEHWS HAOIIOMaeMbBIX TIPOICCCOB W SBJICHHUM, ITO3HABATEIHHOM,
MH(OPMAIIMOHHON U YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIbHON PabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOHN JHUTEPaTypOH, JOCTYITHBIMH TEXHHUYSCKHUMH CpPEICTBAMU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

HWHTEpEC K OOYYEHUWIO M TO3HAHMIO, JTIOOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOSKTHON M MCCIIEAOBATEIBCKON JESATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJIEHHOCTH M YPOBHS OOYYCHHMsI B TAJIbHEHIIICM;

4) popMupoBaHUSs KYJIbTYPhI 310POBbSI:

OCO3HAHUWE IICHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBbIO, YCTAHOBKH
Ha 370pOBBIA 00pa3 >KWU3HHU, OCO3HAHUE TMOCIEICTBUHA M HENPUATHE BPEIHBIX MPHUBBIYCK
(ymoTpeOsieHuss aJIKoroJisi, HApKOTUKOB, KYpPEHHs), HEOOXOIMMOCTH COOJIOJIEHUS TPaBHII
0€30MacCHOCTH NP OOPAIEHUH ¢ XUMHUECKUMHU BEIIECTBAMHU B OBITY U PEATbHOM KU3HU;

5) Tpy/10BOr0 BOCIIMTAHUSI:

HMHTEpPEC K MPAKTHIECKOMY M3YUEHHUI0 MPOodeCcCuil U Tpyaa pa3IndyHOro poja, YBaXKCHHE K
TPYy U pe3yibTaTaM TPYI0BOH JeATETLHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MTPEAMETHBIX
3HAHMA TI0 XHMHH, OCO3HAHHBIA BBIOOP WHIMBUIYaTbHOW TPACKTOPUU TIPOJIOKEHUS
o0pa3oBaHusl ¢ Y4ETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX



WHTEPECOB U TMOTPEOHOCTEH, YCHEMmHOW MNpo(ecCHOHANBHON MAEATeNTbHOCTH W Pa3BUTHUS
HEO0OXOUMBIX YMEHUH, TOTOBHOCTH aIalITUPOBATHLCS B MPOGECCUOHATILHON Cpeie;

6) IKOJIOrMY€eCKOro BOCIIUTAHUS:

9KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CyIEeCTBOBAHHMS, MOHUMAaHHE IIEHHOCTH 3J0POBOr0 M 0e30macHOro obpasa >KU3HH,
OTBETCTBEHHOE OTHOIIICHHE K COOCTBEHHOMY (U3MUYECKOMY H TICUXHYECKOMY 3JI0POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHHUS MPaBUJI O€30MaCHOTO MOBEACHHUSI IPU padoTe ¢ BEIIeCTBAMH,
a TAaK)KE€ B CUTYyAIUSAX, YTPOKAIOIIUX 3JOPOBBIO U JKU3HU JIFOACH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJTyYaeMble IPU U3YICHUH XUMHUH, JIJIST pEIICHUS 33124,
CBSI3aHHBIX C OKPYXKAIOIIEW TPUPOJHON CpeAou, JJisi TOBBIIIEHUS YPOBHS 3KOJOTHYECKOU
KYJIbTYPBbI, OCO3HAHUS TI00AIILHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTeH MX pemIeHUs
MIOCPEACTBOM METOJIOB XUMUH, HKOJIOTMYECKOIO MBIIUICHHS, YMEHHsI pYKOBOJCTBOBAaThCS UM B
[I03HABATEJIbHOW, KOMMYHUKATUBHOM U COLIMAJIBHON IIPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampeIMETHBIX PE3YyIbTaTOB BBIACISIIOT 3HAYMMEBIC 1T (OPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIIeHAYYHbIe MOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUIOTe3a, (akT, cUCTeMa,
MPOIIECC, IKCTICPUMEHT U JIPYTroe.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUH U3 ATHX MpeIMeToB (OpMUPOBATH MIPEICTABICHUE O
IEJIOCTHOW HAyYHOW KapTHHE MHUpa, U YHHUBEpCAIbHBIC Y4eOHBIC NEHCTBUS (TIO3HABATEIHHBIC,
KOMMYHUKATUBHbBIE, PETYJISTUBHBIE), KOTOpbIE OOECnednBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUTAHUPOBAHUIO U OCYIIECTBICHHUIO YICOHOU eI TEeTHHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jiornyeckue 1eiicTBUs:

YMEHUSI MCHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHU MpPU OCBOCHUM 3HAHMIL:
PaCKpBIBATh CMBICII XUMHUUECKUX MOHSATUH (BBIIEIATH UX XapaKTePHbIE MPU3HAKHU, YCTAaHABIUBATh
B3aMMOCBSA3b C APYTUMHU MOHSITHSIMH), WCIOJB30BaTh MOHATHS AJii OOBACHEHHUS OTAEIhHBIX
(haKTOB U SBJICHUI, BRIOUPATh OCHOBAHUS U KPUTEPHH IS KJIACCH(PUKAITUN XUMHUYESCKHX BEIIECTB
U XUMHUYECKUX pEeaKIMii, yCTaHABIMBATh MPUYUHHO-CIEIACTBECHHBIE CBSI3U MEXIy OOBEKTaMU
W3y4YEeHUs, CTPOUTH JIOTMUECKHUE paCCYXACHUS (MHAYKTUBHBIC, NEIYKTUBHBIC, IO AHAJIOTHH),
JieJ1aTh BBIBOJIBI M 3aKJIFOUCHMS;

yMEHHUE MPUMEHSATH B MPOIECCe MO3HAHUS MOHATHSA (IIPEAMETHBIC W METaIlpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3YEeMblE B XHMHH, MPEOOPa30BBIBATH ILIUPOKO
MIPUMEHSAEMbIC B XUMHH MOJCIbHBIC MPEICTABICHUS — XUMHYECKUN 3HAK (CUMBOJ 3JIEMEHTA),
XUMHUeckass ¢opMyla M ypaBHEHHE XHMHUECKOW peaklud — TpU pEHIeHuH YydeOHOo-
MO3HABATENBHBIX 337a4, C Y4YETOM OTHX MOJIETBHBIX TMPEJICTABICHUNA BBIABISATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMUYECKUX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBEHHBIC CBSI3U U
MIPOTUBOPEYUS B U3yUAEMBbIX MPOIIECCAX U SABICHUSIX.

ba3oBble ucciiegoBaTe/bCKue AeHCTBUA:

YMEHHUE MCHOJb30BaTh MOCTABJIEHHBIE BOMPOCHl B Kau€CTBE MHCTPYMEHTA IMO3HAHUS, a
TaKK€ B KayecTBE OCHOBbI il (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

MpUOOpETEeHNE OMbITa MO IUJIAHUPOBAHUIO, OPraHU3alUU U MPOBEACHHUIO YYEHHYECKHX
IKCIIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJJOM MPOIlecca, CAaMOCTOSITEILHO MPOTHO3UPOBATH €TI0
pe3ynbraT, GopMyJIHpoBaTh OOOOUIEHHS M BBIBOJABI MO pe3ylibTaTaM IPOBEAEHHOTO OIIbITA,
WCCJIEIOBAHUS, COCTABIISITh OTUET O MPOJIENIaHHON padoTe.

Pabora ¢ undgopmaumeii:

YMEHHE BBIOMPAThH, aHATM3UPOBATH U HHTEPIPETUPOBATH UHPOPMAITUIO PA3TUYHBIX BUIOB
U GOopM NpeCTaBICHUS, TOTyYaeMYI0 U3 Pa3HbIX HCTOUHUKOB (HAYYHO-TIOMYJISIpHAsI TUTEpaTypa
XUMHYECKOT0 COJICpIKaHUS, CIIPaBOYHBIC TOCOOUs, pecypchl IHTepHETA), KPUTUYECKU OIEHUBATH
IPOTHUBOPEUHBYIO U HEAOCTOBEPHYIO HHPOPMAIHUIO;



YMEHHE TPUMEHSTh Pa3ITUYHbIE METOJbI M 3alPOCHI IPU MIOUCKE B 0TOOpe MH(pOpMALIUU U
COOTBETCTBYIOIINX JIAHHBIX, HCOOXOAMMBIX ISl BBITOJIHEHUS YICOHBIX U MTO3HABATEIIBHBIX 33]1a4
OIpeNIeIEHHOr0 TUMA, MPHOOpETeHHE OombiTa B 00JaCTH MCIOJIB30BAaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYITbTYPOU aKTUBHOTO HMCIIOJIB30BAHMS PA3TMUHBIX
MOMCKOBBIX CHCTEM, CAaMOCTOSITENILHO BBIOMpPATh ONTHUMAIBHYIO (opMy MpeacTaBICHUS
WHPOPMAIIMY W WUTFOCTPHPOBATH pEIIaeMble 3a/a4ll HECIOKHBIMH CXEMaMH, JAHarpaMMaMH,
npyrumu popMamu rpaguky U ©X KOMOMHALIUSAMU;

YMEHHME HCMOJIb30BaTh M aHAIM3UPOBATh B MpOIECCe YYEOHOHW U HCCIeA0BATEIbCKOM
JESTEIBHOCTH HH(POPMAITUIO O BIUSHUW MPOMBIIUICHHOCTH, CEJIHCKOTO X031UCTBA U TPAHCIIOpTa
Ha COCTOSIHUE OKPYKAIOILIEH MPUPOTHON CPEIBI.

KoMMmyHuKaTHBHbBIE YyHUBEpPcAIbHbIE YueOHbIe /IeiiCTBHUS:

YMEHUSI 3aJaBaTh BOMPOCHl (B XOJe auamora W (Wiu) JTUCKYCCHUU) IO CYIIECTBY
oOcyxnaeMoil TeMmbl, (HOPMYIHPOBATH CBOM NPEJIOKEHUS] OTHOCHUTENIFHO BBIMOJIHEHUS
MPEITIOKEHHOM 3a/1a4H;

YMEHUS MPEACTABIATH NOJTYYSHHBIE PE3YyIIbTAaThl IO3HABATEILHON ACSITEILHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JeNlaTh MPE3CHTAlMI0 Pe3yJbTaTOB BBIMNOJHEHUS XHUMHUYECKOTO
JKCIIepUMEHTa (JIa0OpaTOPHOTO OMBITA, JTAOOPATOPHOW pPabOTHI MO WCCIEIOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MIPOCKTA);

YMEHUSI Y9eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHOU U
UCCJIEIOBATENILCKON NIeATEIbHOCTH MPU pPEUICHUH BO3HUKAIOUIMX MpoOJieM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB M COTJacOBaHUs NO3ULUHN (00CYXIeHHsS, OOMEH MHEHUSMH, «MO3TOBBIE
IITYPMBI», KOOPJAMHALIMSA COBMECTHBIX JCUCTBUMN, ONpeleJieHHe KPUTEPUEB MO OLIEHKE KayecTBa
BBITIOJIHEHHOU pabOTHI U IpyTHE).

PeryasiTuBHble yHHMBepCcaAJIbHbIE yUeOHbIE 1eCTBUS:

YMEHHUE CaMOCTOSITENIbHO OTPEACTATh e NeATeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIUPOBATh U TPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JIE€ATEIbHOCTh, BBIOMPATH
Haunbosee > PeKTUBHBIE CIOCOOBI pEelIeHHUs yUeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIIEHO
COCTaBIISATh UM KOPPEKTUPOBATH NMPEAJIOKEHHBIN aITOPUTM ACHCTBHM NP BBHITTOJIHEHUH 3a1aHUN
c y4€TOM TIOJYYEeHHS HOBBIX 3HAHHWHA 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OILICHHBATh COOTBETCTBHUE MOJYYCHHOTO pe3y/bTaTa 3asBICHHON 1IeJH, yMEHHUE UCTIOIb30BaTh U
aHAJM3UPOBATh KOHTEKCTEHI, TIpe/IaraéMble B yCIIOBUH 3a/1aHUH.

HNPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pe3yabTATOB IO OCBOSHHIO O0S3aTEIFHOTO COJCpPKAHUS,
YCTaHOBJICHHOTO JaHHON (enepanbHoil pabodeil mTporpaMMoil, BBIIETSIOT: OCBOCHHBIE
OoOyyarolMMUCSl Hay4HbIE 3HAHUS, YMEHHS M CHOCOObl JAeicTBUi, crneuuduueckue A
MpeaMeTHON obmacTu «XUMHUSA», BUIBI ACATEIBHOCTH MO MOJYyYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YI4COHBIX U HOBBIX CHTYAIIHSIX.

K koniy obydeHus B 8 kijacce mpeaMeTHbIC Pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCS YMECHHIM:

® PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYCCKUX TMOHSTHH: aTOM, MOJICKYJa, XHMHUECKHUN

AIIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OAHOpPOAHAS U
HEOJHOPOJHAsI), BaJCHTHOCTb, OTHOCHTEIbHAs aTOMHAs M MOJICKYJSIpHAs Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBasi A0JISl XUMUYECKOTO IE€MEHTa
B COCAMHEHUHU, MOJSIpHBIM 00BEM, OKCHUJI, KHUCIOTa, OCHOBAHHUE, COJIb,
ANEKTPOOTPHULIATETILHOCTD, CTETIEHb OKUCIICHHS, XUMUUECKas peakiins, KJacCuPpUKaIs
peaKIMii: peaKkuy COeTUHEHHS, PEAKIUH Pa3NIOKEHHS, PEAKIIMH 3aMEICHUs, PEaKIINU
oOMeHa, 9K30- U IHAOTEPMHUECKHUE PEaKIIMH, TETUIOBOU 3PQEKT peakiuu, SApo aToMa,
AJIEKTPOHHBIA CJIOW aTroma, aTOMHas OpOuTal b, paguyC aroMa, XHUMHUYECKas CBS3b,
MOJISIpHAasl M HEMOJIApHAas KOBAJCHTHAs! CBSI3b, MOHHAS CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBast IOJIs BEIIECTBA (TIPOLIEHTHAS KOHIICHTPALKs) B PaCTBOPE;



WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKHUX IOHSATHUH M NPUMEHSTH 3TU
MOHATUS [TPU ONMCAHUU BEIIECTB U UX MPEBPALICHUN;

UCIIOJIb30BaTh XHWMHUYECKYI0 CHMBOJHMKY [UIsl COCTaBI€HMsS (OpMYyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEaKIUH;

ONpE/IeNIATh BAJICHTHOCTh aTOMOB JJEMEHTOB B OMHAPHBIX COEJUHEHHSX, CTENCHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
ompefenéHHOMY KJaccy COeQUHEHH 1o QopmynaMm, BHUI XUMHUYECKOW CBSA3U
(koBaJieHTHAsI ¥ MOHHAS) B HEOPTaHUUECKUX COCTUHCHHUSIX;

packpeiBaTh cMmbici [lepuonnueckoro 3akona /I. M. MeHneneeBa: 1€eMOHCTPUPOBATH
MMOHUMAaHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB XUMHYECKHX 3JEMEHTOB OT MX
nosiockeHuss B Ilepumoamyeckoil cucremMe, 3aKOHOB COXPAaHEHHS MacChl BEIIECTB,
ITOCTOSTHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO yYEHUs, 3aKOHa ABOraJipo;
ONHKCBHIBATh M XapakTepuszoBaTh TabmmuHyo ¢Gopmy Ilepronnveckoit cucTeMbl
XUMHYECKUX DJIEMEHTOB: pa3iuyaTh MOHSTHs «TJIaBHas moArpynmna (A-rpymma)» u
«mmobounas moxarpynma (b-rpynma)», Mansie W OOJbIIME TEPUOMBI, COOTHOCHUTH
0003HaueHMs1, KOTOpble UMeroTcs B Tabmuue «llepuonnyeckas cucremMa XMMHYECKHX
anemenToB J[. 1. MeHneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XMUMUYECKHX 3JIEMEHTOB (COCTaB M 3apsja  sapa, oOIIee YUCIO 3JIEKTPOHOB U
pacnpeesieHue ux 1o 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIMpPOBaTh XUMHUYECKUE 3JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakiuu (10 YMCIy M COCTaBy Y4YacTBYIOUIMX B PEAKLUU BELIECTB, MO TEIJIOBOMY
dpdekry);

XapaKkTepu30BaTh (ONMUCHIBATh) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB PA3JIMUHBIX
KJIaCCOB,  IOATBEP)KJAs  ONUCAHUE IpUMEpPaMU  MOJIEKYJSIPHBIX  YpPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUi;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XUMUUECKUX IPEBPALICHUI B Pa3IMUHbIX YCIOBUSIX;
BBIUNCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MAaCCOBYIO
JOJIF0 XUMUYECKOTO AJIEMEHTa 1Mo (hopMyIie COeTUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 0 YPAaBHEHUIO XUMHUECKON peaKIu;

IIPUMEHSATh OCHOBHBIE OINEpAlMM MBICIUTEIBHON NEATEIbHOCTH — aHAJIW3 M CHHTE3,
cpaBHEeHHE, 0000IIeHNe, CUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — IIJI1 M3YYECHUSI CBOMCTB BEIIECTB U XMUMHUYECKUX pPEaKIIHM,
€CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS — HAOMIOACHNE, U3MEPEHHE, MOICIIUPOBAHHE,
AKCIIEPUMEHT (pEabHbI U MBICICHHBIN);

ClIeIOBaTh IMpaBUJaM IOJb30BAaHUS XHMHYECKOH mocyqod u  J1abopaTOpHBIM
0o0opy/sOBaHHEM, a TakXKe IMpaBWiIaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBUM C
MHCTPYKLHUSMHU I10 BBINOJIHEHUIO TAOOPATOPHBIX XUMUYECKUX OTBITOB I10 MOJIYUYEHHIO U
COOMpaHHMIO Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEEIEHHON MAacCOBOM J10JIEW PACTBOPEHHOIO BEILECTBA, IJIAHUPOBATH
Y MPOBOJIUTHh XMMHUYECKHE HKCIIEPUMEHTHI 110 PACMO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TOMOILBIO MHJIUKATOPOB (JTAKMYC, (heHOIPTaNCHH, METUIOPAHXK U APYTHE).

K xoHnmy oOyueHus B 9 kJiacce mpeIMETHBIC Pe3yNIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCS YMEHHUIA:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHHA: XUMHUYECKUIH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, AaHUOH, ITPOCTOE BEILECTBO, CJII0KHOE BEIIECTBO, BAJICHTHOCTS,
ANIEKTPOOTPHULIATENBLHOCTD, CTENEHb OKUCIICHMS, XUMHUYECKass PEaKUusl, XUMHUYECKas
CBA3b, TEIUIOBOM 3((eKT peakuuu, MOJb, MOJSPHBIA 00BEM, pacTBOp, ANEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, Ppeakuu HOHHOIOo OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMMble U HEOOpaTUMBbIE pEaKIHH,



OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUUH,  OKUCIMUTEIb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTaHOBJIEHHE, aJIOTponus, amM(pOTepHOCTb, XUMHUUYECKas CBA3b
(KoBaJIeHTHasi, HWOHHAs, MeTaJUIM4YecKas), KpUCTaJUIMYecKas pemeérka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOW peakldu, MpeneabHO JIOoImycTUMas
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHSATHH U MPUMEHSTHh 3TU
MOHSITHS IIPU ONIMCAHUM BEILIECTB U UX IPEBPAILECHUI;

UCTOJIb30BaTh XUMHMYECKYI0 CHMBOJMKY JJIsi COCTaBiIeHHS (OpMya BELIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIUM;

ONpEJeNATh BaJEHTHOCTh M CTENEHb OKHUCJIEHHS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUAX Ppa3JIMYHOIO COCTaBa, INPUHAMIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHI 1o (opMyinaMm, BHJ XUMHUYECKOW CBs3U (KOBaJCHTHas, MOHHAS,
METaJlJIn4YecKasi) B HEOPraHWYECKUX COEIMHEHHUAX, 3aps] HOHA IO XUMHUYECKOH
dbopMmyie, XxapakTep Cpelbl B BOJHBIX PAacTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THUI
KPUCTAJUIMYECKOM pEeIETKH KOHKPETHOI'O BEILIECTBA;

packpsiBaTh cMbich [lepuoanueckoro 3akona JI. . MenzaeneeBa u JeMOHCTPUPOBATD
ero MOHMMAaHHUE: ONUCHIBATh M XapaKTepu3oBaTh Tabmuunyo Gopmy I[lepumommueckoii
CHUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3lnyaTh IMOHATUS «rJ1aBHas mnoiarpymma (A-
rpymnmna)y u «mnobouynas mnoxarpynmna (b-rpymma)», mamsie ¥ OonbIIME TEPHOJIBI,
COOTHOCHUTH 0003HAUEHUS, KOTOPhIE UMEIOTCS B IEPUOINYECKOM TabIHUIlE, C YUCTOBBIMU
XapaKTepUCTUKAMU CTPOEHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTAaB M 3apsn A1pa,
o0111ee 4ncio AMEKTPOHOB U paclpeielieHue X MO 3JIEKTPOHHBIM CIOSM), OOBSCHAThH
0o01ure 3aKOHOMEPHOCTH B HW3MEHEHHUM CBOMCTB 3JIEMEHTOB M WX COCIWHEHUN B
npeenaax MajibIX MEPHOIOB U TJIABHBIX MOJATPYIII C yYETOM CTPOSHUS X aTOMOB;
KJ1acCu(UIUPOBATh XMMHUYECKHUE AJIEMEHThI, HEOPraHUYECKHE BEIeCTBA, XUMHUYECKUE
peakuuu (110 YUCIy M COCTaBy YYacTBYIOIIMX B PEAKLUHU BELIECTB, IO TEIUIOBOMY
s¢deKTy, 0 U3MEHEHUIO CTENeHEeH OKUCICHNU XUMHUYECKHUX 3JIEMEHTOB);
XapaKkTepru30BaTh (ONMUCHIBATh) OOMME W crHenu(UIecKne XHMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPXK/asi ONMMCAHUE TPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEaKIUii;

COCTaBJISITh YPABHEHUSI SJIEKTPOJIUTUUECKOW JTUCCOLMAIMU KUCIIOT, IEI0YEeH U COJIEH,
HOJIHBIE M COKpALIEHHBIC YPABHEHUS peaKklMii HOHHOTO OOMEHa, YpaBHEHMS PEaKIU,
MOJATBEPXKJAIOIIUX CYHIECTBOBAHME TE€HETUYECKOM CBSA3M MEXAYy BELIECTBAMU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHMI MOCPEICTBOM
COCTaBJICHUS SJIEKTPOHHOTO OajiaHca STHUX pPeaKluii;

MIPOTHO3HPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT UX CTPOCHHS, BO3ZMOXKHOCTHU
MPOTEKAHUSI XUMUUYECKUX MPEBPAICHUN B Pa3INYHBIX YCIOBUSX;

BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOI0 3JIeMeHTa 1o (popMyJie COeTUHEHHUsI, MACCOBYIO JIOJIIO BEILlECTBA B
pacTBope, MPOBOJUTH PACUETHI 0 YPAaBHEHUIO XUMHUECKON peaKIiH;

coOmoaTh MpaBWja IOJb30BAaHUS XHUMHYECKOW TOCYIOH M J1abOpaTOpHBIM
o0opy/noBaHHEM, a TaKkke IMpaBuia oOpallleHHs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKLHUSMHU I10 BBINOJIHEHUIO TAOOPATOPHBIX XUMUYECKUX OTBITOB I10 MOJIYUYEHHIO U
COOMpaHMIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIIICKUCIIOTO Ta3a);

IIPOBOIMTH PEAKIMH, MOATBEPKAAIOIINE KAaUYECTBEHHbBIN COCTAB Pa3jIMYHBIX BELLECTB!
pacro3HaBaTh ONBITHBIM NyTEM XJOpui-, OpoMua-, Moaun-, kapOoHar-, ¢ocdart-,
CWJIMKaT-, Ccynab(dar-, THJIPOKCHI-UOHBI, KAaTHOHBI AMMOHMS M HOHBI H3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;



MIPUMEHATh OCHOBHBIE ONEPALUH MBICIUTEIBHON JESITEIBHOCTH — aHAJU3 U CHHTE3,
cpaBHEHHE, O0000IEHNEe, CHCTEMATH3allMI0, BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYCHHS CBOWMCTB BELIECTB M XMMHUYECKHUX PEAKUUW, €CTECTBEHHO-
Hay4HBIE METO/IbI TO3HAHMS — HAOII0JICHUE, U3MEPEHUE, MOCITMPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne

HaumenoBaHue pa3iesioB u

KoanuecTBO 4acos

KonTtpoabHsbie

IIpakTH4eckue

JIeKTPOHHBIE (HU(PPOBBIE)

n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChI
padoTbI padoTbI
Pa3nea 1. [lepponayajibHbIe XUMHUYECKHE IIOHATHS
XuMus — BakHasi 001acTh
11 €CTECTBO3HAHUSA U 5 9 bubmuorexa [IOK
MPAKTUYECKOU NeSATEIbHOCTH https://m.edsoo.ru/7f41837¢
YeJI0BEKa
19 BemecTBa u xuMuueckue 15 15 bubmuotexa [JOK
peaKiuu https://m.edso0.ru/7f41837c
Hroro no pazueny 20
Pa3jen 2. Baxkneiime npeacTaBuTe 1M HEOPraHU4eCKNX BeleCTB
21 Boznyx. Kucnopon. [lonsitue 6 1 bubmuotexa [JOK
00 okcumax https://m.edsoo.ru/7f41837¢c
59 Bonopon.Ilonsitre o kucnorax 3 05 1 Bbu6nuoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitie 06 5 1 1 bu6nuoreka [IOK
OCHOBAHHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHEBIE KJIACCHI 1 1 1 bu6nuorexa [IOK
HEOPraHUYECKUX COCTMHEHHI https://m.edsoo.ru/7f41837c
Hroro no paznemny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuoanyeckas cucrema xumuueckux ieMenToB /[. U. MenaesneeBa. CTpoeHue aToMOB.
XHMI/I‘leCKaﬂ CBA3b. OKI/IC.]II/ITeJI])HO-BOCCTaHOBI/ITeHbele peaKum[



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

[Tepuoanueckuii 3aKOH U
[lepnonnueckas cucrema

bubmuorexa [IOK

3.1 xuwrieckux oementos J. 1. ! https://m.edso0.ru/7f41837¢
Menpnene-eBa. CTpoeHue
aToMa
XuMu4yeckast CBA3b. BuG 10K
HOJIMOTEKA
3.2 Oxmcnmntensio- 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIILHBIC peaKI_II/II/I
bu6nmoreka [IOK
Hroro no pasziexy 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [JOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME



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

9 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nes 1. BemecTBo M1 XUMHYecKHe peaKIIuH
11 [ToBTOpenue u yrinybiieHre 3HaHUH 5 1 bu6mmoreka [IOK
' OCHOBHBIX pa3/iesIoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoreka [JOK
' peakiuit https://m.edso0o.ru/7f41a636
DNEKTPONUTHYECKAs! JUCCOLIHALIMSL. bu6mmoreka [IOK
1.3 8 1.5 1
XHUMHUUYECKUE PEaKLUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nea 2. HemeTanabl M MX coeIlMHEHUS
51 OO01mmas xapaKTepUCTHKa XUMUIECKUX 4 1 bu6muoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01as xapaKTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 0.5 Bubmmorexa [JOK
' pymHbL- L-ep ' https://m.edso00.ru/7f41a636
COCIMHEHUS
OOm1ast XxapaKTepPUCTHKA XUMHYECKUX
2.3 anemMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorera [IOK
' PYIHRE ’ P https://m.edso00.ru/7f41a636
COETMHEHUS
OO6m1ast XxapaKTepUCTUKa XUMHIECKUX
2.4 sneMeHToB IVA-rpymmnel. Yriepona u 8 1 2 bubmnorexa [JOK
' . DYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COSTUHEHUS
Hroro mo pazneny 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

Paznen 3. MeTa/jibl M HX COeIUHEHUSA

. bu6mmoreka [JOK
3.1 Obmpe croiicTa MeTaILIOB 4 https://m.edsoo.ru/7f41a636
N bubmuorexa [IOK
3.2 Bakueilimne MeTaIbl X UX COETUHEHUS 16 15 httos://m.edsoo.ru/7fA1636
Hroro no pazueny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
4.1 BeitiecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
but6mmoreka [IOK
PesepBHOE BpeMmst 3 1 https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 6.5



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




HNOYPOYHOE IINIAHUPOBAHHUE

8 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
TeMma ypoka Kontpoabubie | IlpakTHueckne
n/n Bcero U3ydeHusi | obOpa3oBaTejibHbIE
padoTsI padoTsI
pecypchbl
1 [Ipenmer xumuu. Pons xumuu B 1 but6mmoreka [IOK
’KM3HM YeJI0BeKa. Tena v BenecTna https://m.edsoo.ru/ff0d210c
5 [TonsTHE O MEeTO1aX IMO3HAHUS B 1 bubmuorexa [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuna
paloThI B 1a00paTOPUH U PUEMBI bubmuoreka [IOK
3 1 1
oOpaieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)
Yuctele BemecTBa u cMecu. CiocoObl bubmuorexa [JOK
4 . 1
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota No 2
5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmmorexa LIOK
8 [ (1 TIPHNED https://m.eds00.ru/ff0d28c8
OYHCTKY TIOBAPEHHOU COJIN )»
bub6mmoreka [IOK
6 A 1
TOMBL 1 MOICIYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE FJIEMEHThI. 3HAKU 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIC BEIICCTBA 1 bubmmorexa OK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmmorexa LOK
Yp Y4 https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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3aKOH IIOCTOSHCTBA COCTaBa BC€IICCTB.

but6mmoreka [IOK
10 X .B
umiriecKas popmyna. Banenrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKHUX 3JIEMEHTOB

11 OTHOCHUTENbHAs aTOMHAs Macca. bubmuorexa [JOK
OTtHOcuTeNnbHAs MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 10JII XUMHYECKOTO bu6moreka [IOK
3JIEMEHTA B COCIMHEHUHN https://m.edsoo.ru/ff0d350c

13 KonuuecTBo BemecTBa. Moib. but6mmoreka [IOK
Monspaas macca https://m.edsoo.ru/ff0d5230
Ou3nyecKkue 1 XUMUYECKHE SIBJICHUS.

14 XuMuYecKasi peakuus. 05 bu6mmoreka [IOK
Juarnoctuueckas pabora 3a | ' https://m.edsoo.ru/ff0d37fa
YEeTBEPTh

15 [Ipu3Haku u ycnoBusi IPOTEKaHUs bu6nmoreka [IOK
XUMHYECKHUX PEaKIUn https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6muoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust konuyecTBa, Macchbl

17 BEILIECTBA 10 YPABHEHUSIM bubamorexa [IOK

B P . https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PeaKIIHid
Knaccudukanuss XuMmu4eckux

18 €aKIMil (COeTUHEHNS, Pa3I0KESHUS bubmmorexa OK
pearl A P ’ https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)

M. B. JIOMOHOCOB — y4€HBIii-
19 sHIMKIoneucT. O600IIeHNe 1 bubmorexa LIOK
t ACT: HVI https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIlHsI 3HAHUHA
20 KonTponbnas padora Nel no teme 1 bu6nmnoreka [IOK

((BeH_ICCTBa U XUMHUYCCKUC PCAKLIUN)

https://m.edsoo.ru/ff0d4290
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Bo3nyx — cMmech razos. Coctan

21 Bo3nyxa. Kucinopon — sneMeHT u bubmmorexa LOK
Ayxa. oA https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
Ou3nYecKue U XUMUIECKIE CBONCTBA
22 KHCIIOpOJia (pEeaKIuy OKUCIICHUS bubmmorexa LOK
poaa (peaKi ’ https://m.edsoo.ru/ff0d4614
ropenune). [lorstue 00 oxcumax
Crioco0sI MOJTydeHHUsT KHCIIOpOo/ia B
23 JabopaTopuH iqn OMBI]_HJIerH(iTI/I bubmmorexa [IOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kucmopoa
TemnnoBoii 3 ekt xumudeckon

24 peakiuu, MOHATUE O bu6nuorexa [IOK
TEPMOXHMHYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYECKUX PEAKITUIX
TormmBo (HedTh, yroib U METaH).

25 3ar HSH@IEHC(I;OS . a, CTIOCOOBI iro bubamorexa [IOK

p yxa, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPALIICHUS
[paktuyeckas padota Ne 3 o reme
26 «IlonyueHnue u cobupanue bubmmorexa OK
i p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3yYCHUE €TO CBOMCTBY»

97 Bonopon — anemeHT u npocTtoe bu6nuoreka [IOK
Belectso. Haxoxaenue B npupoze https://m.edsoo.ru/ff0d4ddo
dusnueckue U XUMUYECKHE CBOWCTBA

08 Bogopoaa. [I[pumenenne Bogopona. 05 bu6nmoreka [IOK
Jnaraocruueckas pabora 3a | ' https://m.edsoo.ru/ff0d4dd0
MIOJTYTO/THE

29 [ToHsaTHE O KHUCITIOTAX U COJSAX bubmmorexa OK

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d448e
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CriocoObI 1oTydeHus: BOAOpoaa B

bu6moreka [IOK

30
nabopatopuu https://m.edsoo.ru/ff0d4dd0
[paktuyeckas padota Ne 4 o reme
31 «ITonydeHnue u coOupaHue BOIOPOIa bubmmorera [IOK
i - p AOPOAa, https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €ro CBOMCTBY
39 Mounsipabiit 00BEM Ta30B. 3aKOH bubnuorexa LIOK
ABoraapo https://m.edsoo.ru/ff0d542e
Boruncnenus 00béMa, KOJIMUECTBA
33 BEIIIECTBA raza Mo €ro u3BECTHOM bubmmorexa LOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HJIH 00BEMY
Berauncnenus 00EMOB ra3os 1o
34 ABHEHUIO PEaKI[MU HAa OCHOBE bubmmorexa [IOK
yp "p H N https://m.edsoo.ru/ff0d5708
3aKOHa OOBEMHBIX OTHOIIICHH Tra30B
35 Du3NYECKUE U XMMUYECKHE CBOMCTBA bubmuorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [TonsTue 00 bubmuorexa [JOK
WHIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacTBopuTeIIb.
37 Hacrpiennasie ¥ HeHACHIIICHHEIS bu6mmoreka [IOK
pactBOpbl. MaccoBasi 0Jisl BELeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[Ipaktrueckas pabota Ne 5 mo Teme
«IIpurotoBiieHrE pacTBOPOB C bu6nmnoreka [IOK
38 .. . .
onpeaeaeHHON MacCOBOM A0JIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBA»
39 Kontponbnas padota Ne2 o reme bubmuoreka [IOK

«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342
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OKcuIbl: COCTaB, KiIaccuUKaIus,

bu6moreka [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U bubmmorera LOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHIOB
42 OcHoOBaHHUA: COCTaB, KJIacCU(pUKAIIHS, bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lony4yeHue u XMUMUYECKUE CBOMCTBA bu6mmoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kitaccudukanms, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 Ilony4yenue u XMUMUYECKUE CBOMCTBA bu6muoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpa,
46 CHOCO((SI)II) nzz)ﬂ )eHI/Iﬂ XI/IMI/I‘IZCpKI/IG bubmmorexa LOK
. yi ’ https://m.eds00.ru/00ad9474
CBOMCTBA
IIpaktuyeckas paGora Ne 6. Pemenue
47 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bu6nmoreka [IOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEJIUHEHUI»
I'enetuueckas CBA3b MEKAY
48 KJIACCAMH HEOPTaHHUYECKUX bubmmorexa OK
. P https://m.edso00.ru/00ad9a50
COEJIMHEHU
49 O06o001IeHNEe B CUCTEMAaTH3aIHs bubmuotexa [JOK
3HAHUM https://m.edso0.ru/00ad9ch2
50 KonTponbHas padora Ne3 no Teme bu6mmoreka [JOK

"OCHOBHBIE KJIaCChl HEOPTraHUYECKUX

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

coenuHeHuit" (Jlnarnoctuueckas
pabora 3a |1l ueTBepTH)

[lepBbIe MOMBITKH KIaCCHPUKAITUN

51 XUMUYECKHX AJIeMeHTOB. [loHsATHE O bubmmorera [IOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX 3JIEMEHTOB
[Tepuoauueckuii 3aKOH U
52 [Iepnonnueckas cucrema bu6nuorexa [LIOK
XAUMUYeCKuX 3yiemeHToB 1. 1. https://m.edsoo.ru/00ada52c¢
MeHnneneera
53 [Tepuonpl, rpynIbl, TOATPYIIITHI bubmmorexa LIOK
PHOABL, TPYIIIHL HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCcTaB aTOMHBIX bu6mmoreka [IOK
saep. M3oronsl https://m.edso0.ru/00ada342
CTpoeHue 3IIeKTPOHHBIX 000I0YEK
. but6mmoreka [IOK
55 aTOMOB 3JieMeHTOB [leproanyeckoii
https://m.edsoo.ru/00ada6bc
cucremsl J[. 1. Menneneesa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA TI0 €T0 ITOJI0KECHHUIO B bubmuorexa [IOK
[Tepuoauueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue Ilepuonnyeckoro 3akoHa
JUISL Pa3BUTHUS HAYKH U NIPAKTUKH. []. bu6muoreka [IOK
57 .
N. MenaeneeB — y4€HbIH, Me1aror u https://m.edsoo.ru/00ada96e
rpakJIaHUH
DIIEKTPOOTPULIATETLHOCTh ATOMOB bu6mmoreka [IOK
58
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6 OK
59 HoHnHas XuMHu4ueckas CBs3b uosmotexa I

https://m.edsoo.ru/00adac34
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60 KoBaseHnTHas nossipHas XuMu4ecKas 1 bu6nmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8

61 KoBaneHntHas HenomnsipHas 1 bu6muoreka [IOK
XAMHUYECKas CBS3b https://m.edsoo.ru/00adaab9

bubmuorexa [JOK

62 Crenenk okucneHiA 1 https://m.edso:J_.[ ru/00adae28

63 OKHUCIUTEITbHO-BOCCTAaHOBUTEIIHHBIC 1 bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076

bubmuorexa [JOK

64 OKHCIIUTENTN U BOCCTAHOBUTEIH 1 https://m.e dSO(])_.[I’U 100adb076
Kontponbnas padota Ne4 o teme

65 «Ctpoenue aroma. XuMu4eckas 1 bu6nuoreka [IOK
cBsi3b» (ToroBast KOHTPOIbHAS https://m.edsoo.ru/00adb486
paboTa 3a Kypc XUMUH 8 Kilacca)

66 PesepBHblit ypok. O6006111eHIE U 1 bubnuorexa LIOK
cUCTeMaTHU3alus 3HaHUU https://m.edsoo.ru/00adb33c

67 PesepBHelit ypok. O60011IeHNHE U 1 bu6nmoreka [JOK
CHUCTEMAaTHU3alMs 3HAHUH https://m.edsoo.ru/00ad9ch2

68 PesepsHelit ypok. O600111eHE 1 1 bu6nmnoreka [IOK
cUCTeEMaTHU3alus 3HaHUU https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne JlaTa nudpoBLie
TeMma ypoka Kontpoabnbie | IlpakTHueckue p
n/n Bceero HU3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypcbl
[lepnonnueckuit 3aKoH.

1 [Iepunonnueckas cucrema 1 bubnuorexa [LIOK
XUMHYECKHX 31eMeHTOB /l. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUN

2 CBOMCTB XUMHUYECKUX DJIEMEHTOB 1 bubmmorexa LIOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HOMEHKIaTypa 1 bu6mmoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMu4eckon CBSI3U M THITHI 1 bubmuorexa [JOK
KPUCTAIIIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponbnas padota Nel mo teme

5 «IToBTOpEHue u yrmyonaeHue 1 1
3HaHUU OCHOBHBIX Pa3/esIoB Kypca
8 Kimacca»

6 Knaccuduxanus XuMu4eckux 1 bu6muoreka [IOK
peaKIuii Mo pa3IMYHbIM NMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMUYECKOI

7 eakuu. [ToHATHE O TOMOTE€HHBIX U 1 bubamorexa [IOK
PEAKI. https://m.edsoo.ru/00adbe9a
FeTEPOTEHHBIX PEAKIIMIX

8 IlonsiTe 0 XUMHUYECKOM 1 but6mmoreka [IOK

PaBHOBCCHU. CDaKTOpH, BJINAIOIINUC

https://m.edsoo.ru/00adc28c¢c
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Ha CKOpPOCTb XHUMHYCSCKOM p€akuuu
" MIOJIOKCHUE XUMHWYCCKOI'O

paBHOBeECHs
9 OKucauTenbHO- but6mmoreka [IOK
BOCCTAaHOBHUTEJIbHBIC PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 3IeKTPOIUTHICCKON
10 Hcfo na H:Ip CwiibHBIE U clla0bIe bubmnorexa [JOK
A HHATHIH. https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 Hounsie ypaBHEHHS peaKInil bubmorexa LIOK
M peakt https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHHI B CBETE MPEACTABIICHHUI bu6mmoreka [IOK
00 PIIEKTPOIUTUIECKON https://m.edsoo.ru/00add5d8
IIUCCOLAAIIAT
XHUMHUYECKHUE CBOMCTBA COJIEU B
13 CBETE IIPEACTABIEHAN 00 bubnnorexa [JOK
et . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKOMN JUCCOLMAIIIHI
O0001IeHNE U CHCTEMATH3AIIHAS
14 3HaHMH. /[marHocTudeckas padbora 0.5 bubmorexa OK
' p ' https://m.eds00.ru/00addd12
3a | yeTBepTH
15 Tlonarue o ruaponuse coieu bubmorexa IIOK
AP https://m.edsoo.ru/00add9d4
[Tpaktrueckas padora Ne 1.
16 «Perrenue 3KCrepuMEHTAIbHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3aa4»
17 Kontponsnas padora Ne2 o reme 1 bu6numorexa [IOK

((SJ'ICKTpOJ'H/ITI/I‘IeCKaH

https://m.edsoo.ru/00addecO
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nucconuanys. XUMHUYECKUE
pEeaKIu B pacTBOPaX»

OO01mas xapaKTepUCTHKA raJOreHOB.

18 XUMHUYeCKHEe CBOMCTBA HA IPUMEPE bubmorexa [IOK
puMep https://m.edsoo.ru/00addfe2
XJIopa
Xnoposoaopona. ConsHas KACIOTa,
19 nggqecmS CBOMCTBA, MOJIyUYeHHUE bubmorexa LHOK
’ yi ’ https://m.edsoo.ru/00ade104
MPUMEHECHHE
[Ipaktuyeckas padota Ne 2 o reme
20 «ITonyuyeHne COITHON KUCIIOTHI bubmorera [JOK
yi . . ’ https://m.edsoo.ru/00ade348
U3ydeHue e€ CBOMCTBY»
Bebruncienus mo ypaBHEHUSIM
21 XUMHYECKHX PEAKIUN, €CITH OTHH bubmorexa LOK
peariui, g https://m.edsoo.ru/00ade488
U3 PEarcHTOB JIaH B N30BITKE

29 OO6m1as xapakTepHUCTHUKA DJIEMEHTOB bu6mmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJOTpOTTHBIE MOAU(DUKALIUY CEPBI.

93 Haxoxnenue cepsl u e€ bu6moreka [IOK
COEJIMHEHUH B MPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHUYECKUE CBOMCTBA CEPBI
CepoBozi0opoI, CTPOCHUE,

24 Q)HFS)I/I‘IGCKEC u XI/IE/II/I‘ISCKI/IG bubmmorera [IOK

. https://m.edso0.ru/00ade802
CBOMCTBA
Oxkcupl cepbl. CepHast KUCIIOTA,
25 (u3nYecKre u XUMHUECKUE bubmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
26 XHUMHYECKUE PEaKIIUH, JICHKAIINUEC B bu6nmnoreka [IOK

OCHOBE IMPOMBIIIJICHHOT'O crocoba

https://m.edsoo.ru/00adec8a
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MOJIyYE€HHSI CEPHOM KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKpYKarolleu cpebl
COEJIMHEHUSIMH CEPBI

Brrunciaenue maccoBoi JOJIN

bubmuoreka [JOK

27
BBIXO0J1a IPOJIYKTA PEAKIINHI https://m.edsoo.ru/00adec8a
OO6m1as xapakTepHUCTHUKa 3JIEMEHTOB
VA-rpynmel. A3oT,

28 acI poycH aHEHUE B IPUPOE bubmmorexa LOK
pactpocip PHpOIS, https://m.edsoo.ru/00adeeab
(u3nueckre U XUMUYECKHE
CBOMCTBA
AmMHaK, ero GU3NYecKue u

29 XMMHYECKHUE CBOMCTBA, MOJIyYeHUE 05 bubnuorexa [JOK
U npuMeHeHue. Jlnarnoctuyeckas ' https://m.edso0.ru/00adf004
pabora 3a [ monyroaue
[paktuyeckas padota Ne 3 o Teme

30 «[Tony4yenne aMMuaKa, U3y4eHHe bubmmorera [IOK

yqv > 1Y https://m.edso00.ru/00adf180
€ro CBOMCTB»

31 A3oTHas KuCio0Ta, €€ Gu3ndecKue u bu6mmoreka [IOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEU
aMMOHHSI B KQUe€CTBE MUHEPATBHBIX

32 oOpeHuil. XuMudeckoe Bubmmoreia LIOK
YAOOP ) . https://m.edsoo0.ru/00adf518
3arpsi3HEHUE OKpYKaroUIeil cpebl
COCIMHEHUSIMU a30Ta
®ochop. Oxeun dochopa (V) u

dop docipopa (V) bubmuorexa [JOK
33 ¢dochopHas kucnoTa, pu3nIecKre 1

XHUMHUYCCKHUEC CBOfICTBa, IMOJIy4CHUC

https://m.edsoo.ru/00adf68a
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Hcnons3oBanue pocdatos B
KaueCcTBE MUHEPAITBLHBIX

bubmuorexa [JOK

34 ynoOpeHuii. 3arps3HeHue https://m.edsoo.ru/00adfc20
npupoaHoii cpenbl hocharamu
Yrnepon, pacnpocTpaHeHue B
35 npnpgz{e, (Il)msnlt)lecxll)/le " bubmmorexa OK
- https://m.edso0.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxcunsl yriaepojaa, ux Gpusudeckue
U XUMUYECKHE CBOMCTBA.
36 DKOJIOTHYECKHE TTPOOTIEMBI bubmmorexa LOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHbBIE C OKCUJIOM yTJIepoia
(v)
N bubmuorexa [JOK
37 YTOMBHAT KUCTOTA 1 €€ cOMn https://m.edso0.ru/00ae006¢
[IpakTtrueckas padota Ne 4 o Teme
38 "TTosryyeHue yrieKuciioro rasa. bubnuorexa [IOK
KauectBenHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MoH"
[lepBoHayanbHbIE MOHATHUS 00
39 OpraHWYECKHX BEIIECTBAX KaK O bubmmorexa LOK
https://m.edso0.ru/00ae054e
COEJIMHEHUSX yriepoaa
40 Kpemnuii u ero coennHeHus bubmorexa IIOK
https://m.edsoo.ru/00ae080a
[Tpaktruueckas padora Ne 5.
41 Pemenue skcniepuMeHTaIbHBIX bu6nuorexa [IOK

3a21a4 110 TeMe «Ba)xkHeuime
HEMETAJUIBI U UX COEAUHEHUS)

https://m.edsoo0.ru/00ae0bf2
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Kontposbnas pabota Ne3 mo teme

42 «BaxgeuIe HeMeTaJIbl U UX 1 bubmmorexa [JOK
https://m.edso0.ru/00ae0el8
COEIUHEHUD)
OO01mas xapakTepuCTHKa
XUMHUYECKUX DIJIEMEHTOB —

43 MeTaJIOB. MeTaltndecKas CBsI3b U bubmuorexa [IOK
METAIUTNYECKAss KPUCTAJUTMYECKAS https://m.edsoo.ru/00ae103e
pemérka. PU3n4YeCcKUe CBOKMCTBA
METAIUIOB
XUMHYECKHUE CBOMCTBAa METAJIJIOB.

44 DIIEKTPOXUMHUUYECKUI P bubnmorexa LIOK

P . A https://m.eds00.ru/00ae1156
HATPSDKEHUH METaIlJIOB
O0111e crocoObl MoTydeHus
MeTtauioB. CrutaBel. BerunciieHus
45 [10 YPAaBHEHUAM XUMUYECKUX Enbmrorexa HOK
P . https://m.eds00.ru/00ae1156
peaKkIui, eciii OUH U3 PearcHTOB
COJICPKUT IPUMECH
46 [ToHsiTHE O KOPPO3UH METAILIOB Enbmiorexa HOK
PP https://m.edso0.ru/00ae1278
but6mmoreka [IOK

47 €JI0YHEBIE METaJLIbI
m https://m.edsoo.ru/00ael14b2

48 Okcuabl ¥ TUIPOKCUIBI HATPUS U bu6mmoreka [IOK
KaJIus https://m.edsoo.ru/00ael14b2

49 [{esr0uHO3EMENBHBIE METAILIIBI — bu6mmoreka [JOK
KaJIbIIMHA 1 Maruui https://m.edsoo.ru/00ae15e8

50 Baxueriinime coeTMHEHUA KATbIUA bubnnorexa [JOK

A H https://m.edsoo.ru/00ae15e8
rargocruueckas padora 3a |l

51 A P 0.5

YEeTBEPTh
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JKEcTKoCTE BOIBI U CIIOCOOEI €6

bu6moreka [IOK

52 YCTpaHEHHUs https://m.edso0.ru/00ae1886
[paktuyeckas padota Ne 6 o Teme
53 "YKEcTKOCTL BOABI U METOMIEI €6 bubmorexa HOK
" https://m.edso0o.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
>4 AioMHHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bu6muoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
%6 Keneso https://m.edso00.ru/00ae1d86
57 Oxkcubl, THIAPOKCUIBI U COTH bu6mmoreka [IOK
xenesa (I) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHNE U CHCTEMATH3AIIHAS
3HaAHUHN
[paktugeckast pabora Ne 7.
59 Pemenne skcriepuMeHTaIbHBIX bu6mmoreka [IOK
3a1a4 1o teme «Baxaeiimme https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COETMHEHUS
Brruncienus mo ypaBHEHUSIM
XUMUYECKHUX PEaKlUid, €CJIU OJJUH
U3 PEareHTOB JlaH B U30BITKE WU bu6muoreka [IOK
60
COZICPKUT pUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MaccOBOM JIOJM BBIX0OJIa IPOIYKTA
peakiuu
61 O060011eHNe U cCUCTeMaTH3aIIUs

3HaHUHN
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Kontpoinbnas pabota Ne4 o teme

62 «BaknenIme MeTaIbl ¥ HX 1 1
COSTUHECHUS»
63 BemectBa u maTepuaisl B 1 but6mmoreka [IOK
IIOBCEIHEBHOM KU3HU YeIOBEKa https://m.edso0.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HeHue 1 bubnuorexa LIOK
OKpYKaroIlIeu Cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHun 1 bu6mmoreka [IOK
9KOJIOTHUECKHX MPoOIIeM https://m.edso0.ru/00ae4270
66 O6o00meHre U cucTeMaTru3arus 1 bubmuorexa [IOK
3HAHUI https://m.edsoo.ru/00ae0d0a
Hrorosas koHTpoJbHASA paboTa 3a bu6muoreka [IOK
67 1 1
Kypc XuMuu 9 kiacca https://m.edsoo.ru/00adb33c
68 O000111eHHE U cCUCTEMATU3ALML 1 bu6mmoreka [IOK
3HAHUI https://m.edsoo.ru/00ad9ch2
OBHIEE KOJIMYECTBO YACOB I10 68 6.5

[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

1)

2)

Xumwst. 8 knacc/Pynsuruc I'.E., ®enpaman O.I°., Aknimoneproe 001ecTBo
«M3narenscTBO «IIpocsenieHue»; Beenure cBoi BapuaHT:
Xumus. 9 knace/Pymsutuc I .E., ®enpaman @.I'., AkunoHepHoe 00111eCTBO
«3parensctBO «IIpocBemienuey; Brenure cBoM BapuaHT:

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

1)
2)
3)
4)
5)

6)
7)

8)

I'apa H. H. Xumus : ypoku B 8 kitacce : mocoodue s yunrens / H. H. I'apa. — 2-e u3zn.,
nepepab. — M. : [Ipocsemmenue, 2014.

I'apa H.H. Xumus. 3agaunuk ¢ nomoutHukoMm. - M.: [Ipocsemenue, 2014.

XuMusi TOypoYHBIe TUIaHbl 8 kiace mo yueOnuky Pymsutuc I'.E., ®enpaman O.I°.

A. BopoBckux 3aueTHble paObOTHI 10 XUMHUH K yueOHUKY Pymsutnca "Xumus 8
knacc" M. U3pgarenscTBo "OKk3amen", 2019

I'apa H. H./"20 Xumus : ypoku B 9 kiacce : nocodue ans yaurens / H. H. I'apa. — 2-
e u3a., nepepad. — M. : [IpocBemenue, 2014.

XumMusi TOypoUHbIe T1aHbl 8 kitace mo yueOnuky Pymsutuc I'.E., ®enpaman O.I'.

A. bopoBckux 3aueTHble paOOThl M0 XUMHUM K y4eOHUKY Pyasutuca "Xumusa 9
knacc" M. U3pgarenscTBo "OK3amen", 2019

Peanuzanus 00pa3zoBaTeNbHBIX nporpamMm €CTECTBEHHOHAYYHOM U
TEXHOJIOTUYECKO HAIIPaBICHHOCTEH M0 XMMHHU C HCTIONb30BAHUEM 000PYI10BaHUS
nenrtpa «Touka pocra»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
1) bubGnuoreka mudpoBoro o6pa3oBaTeILHOr0 KOHTEHTa: hitps://urok.apkpro.ru/ ;
2) Iudposoii o6pazoBaTenbHbIii pecypc st mkoi "Skmacc": https://www.yaklass.ru/ ;
3) Poccwiickas anekTpoHHas mkona: https://resh.edu.ru/ ;
4) Oo0pa3oBaTenbHas OHJIANH-TIIATGOopMa IS ITKOJIBHUKOB, UX POTUTENICH U yUUTEeIeH
"Yau.PY": https://uchi.ru/ ;
5) Sunexc yueOnuk: https://education.yandex.ru/ ;
6) OOpa3oBaTenbHBIN MOPTAI I MOATOTOBKH K 3k3ameHam "Cram[ MA":

https://sdamgia.ru/ .
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