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HOACHUTEJBHASA 3AIINCKA

[Iporpamma Mo XWMMHH Ha ypOBHE OCHOBHOTO 0OIIEero oOpa3oBaHHS COCTaBlieHAa Ha
OCHOBE TpeOOBaHMWI K pe3ysbTaTaM OCBOCHHS OCHOBHOHW 00Opa30BaTeIbHOM MPOTrpaMMBbl
OCHOBHOTO 00111ero o6pazoBanus, npeacraBieHHbx B ®I'OC OO0, a Takke Ha OCHOBE
dbenepasibHOM paboueil mporpaMMbl BOCIIUTAHUS M C YYETOM KOHIICHIIMH MPENoaaBaHus
yuebHOro mpeaMera «XuMHs» B 00pa3oBaTelbHBIX OpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma mo xumuu Ja€T MpEJCTaBIEHUE O IENsIX, OOmel crpaTeruu OoOydeHUs,
BOCIIUTAHUSI M PA3BUTHUS O0YUYaIOIIMXCS CPEACTBAMHU YUEOHOrO MpeAMETa, yCTaHABIMBACT
o0s3aTeIbHOE MPEIMETHOE COJIepKaHue, MPEeAyCMaTPUBAET paclpeliejieHUe €ro 1o
KJIaccaM M CTPYKTYpPUPOBAHUE MO pasjiesiaM U TeMaM MPOTPaMMbl 10 XUMUU, ONPEETseT
KOJINYECTBEHHbIE M KAYECTBEHHBIC XaPAKTEPUCTUKU COJICPKAHUS, PEKOMEHIYEMYIO
MOCJIEA0BATEIbHOCTh U3YUEHUS XUMUHU C YUETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsA3CH, JIOTUKM Yy4eOHOro mpolecca, BO3PACTHBIX OCOOCHHOCTEH OOydYarolmuxcs,
OmpenesisieT BO3MOXXHOCTH TMpeaMeTa JUisl peanu3alud TpeOOBaHWM K pe3yJibTaram
OCBOCHHUSI OCHOBHON 00pa30oBaTelIbHOM MporpaMMbl Ha YpPOBHE OCHOBHOIO OOIIETO
o0pa3oBaHus, a TaKke TpeOOBaHUN K pe3ysibTaraM OOy4YeHHUs XMMHUHM Ha YpOBHE IieJiei
M3Y4eHUsI TIpeIMeTa W OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIBHOW JEATETHLHOCTH
00y4Jaromierocs Mo OCBOCHUIO Y4EOHOTO COIEpKaHMUS.

3HaHUE XMMHH CIIY>KUT OCHOBOU MJi1 (pOPMHUPOBAHUSI MUPOBO33PEHUS 00yUaIoIIerocs,
€ro TMpeJCTaBJICHUNA O MaTepUaIbHOM EIUHCTBE MHUpPA, BAXHYIO pOJb UIPAIOT
dbopMupyeMble XUMHEH TIPEICTABICHUS O B3aUMONPEBPAILEHUIX SHEPTUHU U 00 SBOJIIOLUN
BEILIECTB B MPUPOJIC, O MYTAX PEUIEHUs TI00aTbHBIX MPOOJIEM yCTOWYUBOTO Pa3BUTHUSA
YeJIOBEUYECTBA — CHIPbEBOM, DHEPIETUYCCKOM, MUIIEBON M IKOJIOTHYECKON 0€301acHOCTH,
npo0JieM 3paBOOXPAHCHHUS.

N3ydyenne xumuu:

CIOCOOCTBYET pealv3allid BO3MOXKHOCTEH [JIi CaMOpa3BUTUSA U (POpMUpOBaHUS
KYJbTYPBI IMYHOCTH, €€ 00111el U (yHKIIMOHATBLHOU IPAaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUpPOBAHHE MBIIUJIEHUS W TBOPYECKUX CHOCOOHOCTEH
oOyyarommxcs, HAaBBIKOB ux CaMOCTOSITETbHOM ~ yueOHOM  JIeSITeIBHOCTH,
AKCIIEPUMEHTAIIHBIX U UCCIICIOBATEIIbCKUX YMEHUN, HEOOXOIUMBIX KaK B MOBCEIHEBHOM
KU3HU, TaK U B MPOGECCUOHATBHON JIEATEIHLHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI IE€JIOCTHOTO
B3MUIsSiIa HA €IMHCTBO TMPUPOJABI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM JTalloM B
(hOpMHUPOBAHUU €CTECTBEHHO-HAYYHON IPAaMOTHOCTH 00YUYaOIINXCS;

CrocoOCTBYET (POPMUPOBAHUIO I[EHHOCTHOTO OTHOINEHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K TPUPOJIE, K YEIOBEKY, BHOCHT CBOW BKJIaJ B IKOJIOTMYECKOE OOpa3oBaHUE
00yJaroInXcs.



JlanHble HampaBieHUs B 00yUY€HUU XMMHUHU OOECTIEUMBAIOTCS CHEUPUKON CopepKaHUs
y4eOHOro TMpenMeTra, KOTOPBIM ABISETCS MEeNaroruiyeckd aJanTHUPOBAHHBIM OTPAKEHUEM
0a30BOI HAYKM XMMHH HA OTIPEICTIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS OPHUEHTHUPOBAH HA OCBOCHHE
OOy4aroNIMMUCS CUCTEMbl TIEPBOHAYAIBHBIX MOHATHI XUMHUH, OCHOB HEOPTaHUYECKOU
XVMHH U HEKOTOPBIX OTJEIBbHBIX 3HAYUMBIX MOHATHN OPraHUYE€CKON XUMUH.

CtpykTypa coaepkKaHus MPOrpaMMBbI M0 XUMHUU CPOPMHUPOBAHA HA OCHOBE CUCTEMHOTO
noaxoza K e€ nzydeHuro. CouepkaHue CKIaAbIBACTCA U3 CUCTEMBI IOHITUH O XUMHAYECKOM
AJIEMEHTE U BELIECTBE M CHUCTEMBI MOHATUNA O XUMHUYECKOH peakuuu. OOe 3TH CHUCTEMBI
CTPYKTYPHO OPTraHU30BaHbI 10 IIPUHIIUITY [10CJIEN0BATEIIBHOIO PA3BUTHS 3HAHUM HA OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— ATOMHO-MOJIEKYJISIPHOT'O YUYEHMs KaK OCHOBBI BCET'O €CTECTBO3HAHUS,

— Ilepuognyeckoro 3akona J[. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— NPEACTABICHUHN 00 3JIEKTPOIUTUUECKON TUCCOIMAIIMY BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HAHHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX H
OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCA MOCJIEAOBATEIBHO OT OJIHOIO YPOBHS K JIPYyromy,
BBITIOJIHSISL PYHKIIMK OOBSICHEHUS U IPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS U BO3MOKHOCTEN
[IPAKTUYECKOI0 IIPUMEHEHUS U ITOJyYECHUS U3Yy4YaeMbIX BEILECTB.

OcBoeHME MPOrpaMMbl MO XUMHUH CIOCOOCTBYET (POPMHUPOBAHUIO TNPEACTABICHUS O
XUMHAYECKON COCTABJIAIONIEN HAyYHOW KapTUHBI MUpPa B JIOTUKE €€ CUCTEMHOM IPUPOJIBI,
LIEHHOCTHOTO OTHOLIEHWs K HAYYHOMY 3HAHUIO M METOJaM ITO3HAHUSA B Hayke. M3ydeHue
XUMHH TPOUCXOAUT C MPUBJICUECHUEM 3HAHUM U3 paHee U3yUYEHHBIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccb» U «Duzuka. 7 Kiaccy.

[Tpu u3ydyeHUn XUMUU TPOUCXOAUT (HOPMHUPOBAHKUE 3HAHUI OCHOB XMMHYECKON HAYKH
KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMUS, IPAKTUYECKOM JEATEILHOCTH YEJIOBEKA U KaK
OJIHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. 3ajadya y4eOHOro HpeIMeTa COCTOUT B
(hOpMHUPOBAHUN CUCTEMbl XUMUYECKUX 3HAHUN — BOKHEUITNX (PaKTOB, MOHSATUH, 3aKOHOB
U TEOPETUUYECKUX MOJOKEHHUH, JOCTYMHBIX 0000IIEHNH MUPOBO33PEHYECKOT0 XapaKkTepa,
A3bIKa HAYKH, B MPUOOIICHUH K HAYYHBIM METOAaM MO3HAHUA MPU U3YyYEHUHU BEIIECTB U
XUMUYECKUX peakuuii, B (OPMUPOBAHUM U PA3BUTUU IO3HABATEIIBHBIX YMEHHU U HUX
MPUMEHEHUU B y4yeOHO-MO3HABATEIbHOM M y4eOHO-UCCIEN0BATEIbCKON JIEATEIbHOCTH,
OCBOEHUU MpaBUiI 0€30MaCHOTO 0OpaIIeHUs ¢ BEIIECTBAMU B TOBCEAHEBHOMN KU3HHU.

[Tpu u3yyeHUM XMMHUU HA YPOBHE OCHOBHOTO OOUIET0 0Opa30BaHUs Ba)KHOE 3HAUCHHE
NpUOOpENH TaKUe 11, KaK:

— (popMUpOBaHUE UHTEUIEKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOI K caM000pa30BaHMUIo,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY IPUHSATHUIO PEHICHUH, CHOCOOHOM afanTUpOBaThCs K
OBICTPO MEHSIFOUTUMCS YCIIOBUSIM >KU3HU;



— HaNpaBJICHHOCTh OOY4YeHHUsI Ha CHUCTEMATHYECKOE IMPUOOIICHHUE OO0YydYaroIuxcs K
CaMOCTOSITeJIbHOM  TMMO3HABATEIBbHOW JCATEIbHOCTH, HAYYHBIM METOJaM IIO3HaHWUS,
(hopMUPYIONTUM MOTHUBAIIMIO M pa3BUTHE CIIOCOOHOCTEH K XMMUU;

— oOecreyeHre YCJIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETEHHUIO OOYYAIOIIMMUCS OIIbITa
pa3HOOOpa3HOM JEATENbHOCTH, ITI03HAHUS W CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB
(KITIOUEBBIX KOMITETCHITMI), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHHWE JJISI Pa3IMYHBIX BHJIOB
NEATEIIbHOCTH;

— (dopMupoBanue oOmield (PyHKIIMOHATBHOW U €CTECTBEHHO-HAYYHOH TI'PAaMOTHOCTH, B
TOM YHCJIE YMEHUN OOBSICHATH W OIICHUBATH SIBIICHUS OKPY)KAIOIIETO MHUpPA, WCIOIb3YS
3HAHMS U OTIBIT, MOJTYYEHHBIC TIPU U3YUCHUU XUMUHU, IPUMEHSITh UX MIPU PEIICHUH MPoOIeM
B ITOBCEIHEBHOM KU3HU U TPYJIOBOH ACATEILHOCTH;

— ¢opMmupoBaHue Yy OOyYarONUXCS TyMaHUCTUYCCKUX OTHOIICHWHA, TOHUMAHUS
IIEHHOCTH XUMHUYECKUX 3HAHUW i1 BBIPAOOTKH HSKOJIOTHYECKH 11€7ec000pa3HOro
MOBEJICHHUS B OBITY W TPYJIOBOH JNESATEIHLHOCTH B IEJISIX COXPAHEHHUS CBOETO 3/I0POBBS U
OKPY’KarOIIEH IPUPOTHOUN CPEIIBI;

— Dpa3BUTHE MOTUBAIIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOCHHS OOIICYEIOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAIBHEHIIIEr0 00yUeHHUS.

OO6m1ee yncao 4acoB, OTBEAEHHBIX ISl U3YUYECHHSI XUMUM HA YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHusi, coctaBiisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJeN0), B 9 kiacce
— 68 yacoB (2 yaca B HEJIETIO).



COAEPKAHUE OBYUEHUS

8 KUIACC

IlepBoHaYa/IbLHbIE XUMHUYECKUE TOHATHS

[Ipeamer xumuu. Poiab XUMUU B KU3HM 4yeJoBeKa. XUMHsS B cCUCTeMe HayK. Tena u
BenecTBa. Ou3nyeckne CBOMCTBA BEIIECTB. ATrperarHoe coctosinue Bemiect. [loHsTue o
METO/Iax MO3HAHUS B XUMHUU. YHCThIE BemecTBa U cMecu. CriocoObl pa3IesieHus CMECeH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JeMEHThl. CHUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocThie U cioXkHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass ¢opMyna. BaleHTHOCTP aTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTeNlbHass aroMHas Macca. OTHOcUTEIbHAs
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMUYECKOT0 3JIEMEHTA B COSIUHECHUH.

KommuecTBo BemectBa. Monb. MonsipHas macca. B3auMOCBsI3p KOJIMYECTBA, MAacChl U
YuCJia CTPYKTYPHBIX €IMHUIL BenlecTBa. Pacy€Thl Mo popMysiaMm XUMUUYECKUX COCTMHEHHM.

Ou3NYeCKUe U XMUMHUYECKHE SABJICHUSA. XUMHUUYECKas peakuus U €€ NMPU3HAKUA. 3aKOH
COXpPAHEHHUS MacChl BENIECTB. XHUMHUUYECKHE ypaBHeHus. Kiaccudukanus XuMHUUECKUX
peakiuii (CoeAMHEHU s, Pa3JIOKEHUsI, 3aMEILICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOHN MOCYA0M, IpaBUiIaMu pabOThl B JIAOOpATOPUH U TIPUEMAMU
oOpartieHus ¢ 1ab0paTOpHBIM 000PYI0BaHUEM, H3yUEHUE U ONHCAHKE (PU3UUYECKUX CBOMCTB
00pa3IoB HEOPTraHUUECKUX BEIIECTB, HAOM0IeHNE (PU3NUECKUX (TUTaBJICHUE BOCKA, TasTHUE
JbJia, pacTUpaHHUE caxapa B CTYNKEe, KUMEHUE U KOHJEHCAIMS BOJbI) U XUMHYECKUX
(ropeHue cBe4H, MPOKATMBAHUE MEIHON MPOBOJIOKU, B3aUMOJICUCTBUE MeJia ¢ KUCIOTOMN)
SBJICHUM, HAONIO/ICHWE ¥ ONKHCAaHHE MPHU3HAKOB MPOTEKAHUS XUMHUYECKUX PpPEaKIuil
(paznoxeHue caxapa, B3aUMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3ioKeHUe
ruapokcuga Meau (1) mpu HarpeBanuu, B3aMMOIEHCTBHE JKelle3a C PACTBOPOM COJIM MEIU
(1), m3yuenue crmocoOOB pasielieHUs] CMecel: ¢ IMOMOIIbI0 MarHuTa, (QHILTPOBAHHE,
BBITIAPUBAHUE, AUCTWUIAIMSA, XpoMaTorpadus, MPOBEICHUE OYHCTKH MOBApPEHHOW COJIH,
HaOIOZICHUE U OMHCAHHWE PE3YJIbTATOB IMPOBEACHUS OIBITA, WIUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MacChl, CO3/IaHNE MOJIeNIel MOJIEKYJ (IIApOCTEPKHEBBIX ).

BaxxHeilline npeacTaBuTe M HECOPraHUYECKHUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3myxa. KMCIopoa — 37€MEHT U MPOCTOE BEIIECTBO.
Haxoxnenue kucinopojga B mpupoje, (Ppu3Myeckue M XUMHUYECKHE CBOMCTBa (peakiuu
ropenusi). Oxkcunpl. [lpumenenue kwucmopoga. CrmocoObl TOMYYEHHUS KHCIOpOJa B
naboparopud W TpombiiieHHOCTH. KpyroBopoT kwuciopoaa B mnpupoae. O30H —
aJUIOTpOMHAs MOU(PUKAIINS KUCIOPOa.

TeroBo#t >(PppekT XUMHUUECKOW pEeaKIH, TEPMOXUMHUYECKHE YpaBHEHHUS, DK30- U
SHIOTEPMUYECKHE pPEaKIMu. TOIIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3yXa, YCHICHUE
MapHUKOBOTO Y (exTa, pa3pyIieHue 030HOBOTO CIIOSL.



Bopopon — snemeHT u mpoctoe BemecTBO. Haxoxaenue Bomopoaa B HOPUPOJE,
bU3MYecCKue W XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIMOCOOBI moydeHus. Kuciorel u
COJIH.

Monsipabiii 00BEM razoB. Pacy€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue cBoucTBa BOAbl. Boma kak pactBopurens. PactBopel. HackllieHHble U
HEHACBIIEHHbIE PacTBOPHI. PacTBOpUMOCTh BeliecTB B Boje. MaccoBast 40JIsI BEHIECTBA B
pactBope. XUMUYECKHUE CBOMCTBA BOJIbl. OcHOBaHUsA. PoJib pacCTBOPOB B IPUPOJIE U B )KU3HU
yenoBeka. KpyroBopot Boabl B ipupoe. 3arpsi3HeHUE NPUPOAHBIX BOA. OXpaHa U OUHCTKA
IPUPOJHBIX BOJ.

Knaccuduxanus nHeoprannueckux coeauHeHuit. Oxcuapl. Knaccudukanus OKCHAOB:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, amM(pOTEepHbIE) U HECOJIC0OpasyIolIHe.
Homenknatypa okxcnaoB. dusnyeckue M XHMHYECKHE CBOMCTBA OKCHIOB. [lomydenume
OKCHUJOB.

OcHoBanusi. Knaccudukarusi OCHOBaHMIA: MIENOYM U HEPACTBOPUMBIC OCHOBAHMSL.
Homenknatypa ocHoBanuil. @U3MYECKUE U XUMHUYECKUE CBOMCTBA OCHOBaHUM. [lomyuenue
OCHOBAHUH.

Kucnotsl. Knaccudukarus kucinor. Homenknarypa kucinot. uznueckue 1 XUMHUUECKUE
cBoiicTBa KUCIOT. Psan aktuBHOCTM MeTasuioB H. H. bekerosa. [lonyuenue kucmuor.

Conu. Homenknarypa coneil. @u3ndeckre 1 XUMU4eckue cBorictBa cosnel. [lomydyenue
COJIEH.

['eHeTnyeckas CBSA3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeIeNIeHNE COJIEPKaHMsI KUCIIOPOia B BO3IyXe, MOIy4eHue, cCoOupaHue,
pacro3HaBaHKE U U3YYEHHE CBOMCTB KUCIOPO/1a, HAOJI0IEHUE B3aMMOICHCTBHS BEIIECTB C
KUCJIOPOJAOM M  YyCJIOBUSI BO3HUKHOBEHHUSI M TIpPEKpallleHus TopeHus (moxapa),
O3HAKOMJIEHUE C 00pa3liaMu OKCHIOB M ONMUCAHHUE UX CBOMCTB, MOJydEHHE, COOMpaHue,
pacro3HaBaHWE W U3y4YEHUE CBOMCTB BOJOpojaa (TOpEeHHE), B3aUMOJEHCTBHUE BOJOPOJA C
okcugom meau (1) (Bo3MokKHO UCTIONIb30BaHUE BUIEOMATEPUAIIOB), HaOII0IeHHE 00pa3IioB
BEIIIECTB KOJMYECTBOM | MOJIb, MCCIEIOBaHUE OCOOCHHOCTEH pacTBOPEHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHUE PACTBOPOB C OMPEACIEHHONM MAacCOBOU
JI0JIE PacTBOPEHHOIO BEIIECTBA, B3aMMOJCUCTBHE BOJLI C MeETaUlaMu (HATpUEeM U
KaJiblieM) (BO3MOMKHO WCIIOJIb30BaHHWE BHJIEOMATEpPUANIOB), HCCIEAOBaHUE OOpa3iioB
HEOPTaHWYECKUX BEIIECTB PA3JTMYHBIX KJIACCOB, HAOIIOACHUE HW3MEHEHHUS OKPACKH
WHJIMKATOPOB B PAacTBOpax KHUCJIOT W LIEIOYEH, U3yYCHNUE B3aUMOJICUCTBUS OKCUIA MEAU
(I1) ¢ pacTBOpOM CepHOI KHCIIOTBI, KHUCIOT C METAJUIAMU, PEAKIMHA HEUTpaIu3alluy,
MOJIy4€HHUE HEPACTBOPUMBIX OCHOBAHUI, BBITECHEHUE OJTHOTO METasla APYTUM U3 pacTBOpa
COJIM, pEUIEHWE OHKCIEPUMEHTAIBHBIX 3a7ad 1o TeMme «BaxHenmmue Kiaccel
HEOPraHUYECKUX COCTUHECHUIN.



IHepuoanyecknii 3akoH u Ilepuoauyeckas cucreMa Xumu4yeckux djaemenTos /1. U.
MenpaeneeBa. Crpoenme  aTomMoB. XuMHYecCKass  cBs3b. OKHCIMTEJBHO-
BOCCTAHOBUTEJIbHbIC PEaKIUHN

[lepBble MOMBITKH KJIaCCU(PUKALUU XUMHYECKUX 3JieMeHTOB. [loHsaTHe 0 rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENbHbIE METaJUIbl, TaJOre€Hbl, THEPTHHIC
rassl). JJI€MEHTbI, KOTOpbIe 00pa3yioT aM(pOTEpHbIE OKCUABI U TUIAPOKCUJIBI.

[lepnognueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux syemeHToB . .
MenpneneeBa. Kopotkonepuoanas u jymmHHONepruoaHas popmsl [lepuoanueckoii cuctemsl
xumuueckux anemeHToB [. M. MenneneeBa. [lepuonabl u rpyniibl. OU3HUECKUN CMBICI
NOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYNIIbI JIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX saep. HM3otombl. OnekTpossl. CTpoeHHe
ANIEKTPOHHBIX 000JIOUEK aTOMOB MepBbIX 20 XUMHUYECKUX 3JIeMeHTOB llepmonnueckoi
cucremsl 1. 1. Menneneesa. XapakTepuCcTUKAa XUMAYECKOT'0 DJIEMEHTA I10 €0 IOJIOKEHUIO
B [lepnonnueckon cucreme /. 1. Meneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS PaNyCca aTOMOB XUMUYECKHUX JIEMEHTOB, METAJUTNYECKHUX
Y HEMETAJUINYECKUX CBOMCTB I10 IPYIIIaM U IEPUOIAM.

3nauenue [lepronnueckoro 3akoHa u [leprnognyeckor CUCTEMBI XUMHUYECKUX IJIEMEHTOB
IUISl pa3BUTHUSA HayKU U npakTuku. /. . MenaeneeB — yu€HbIN U rpa)KJaHVH.

Xumunyeckass  cBa3b.  KoBaneHTHas  (moJjisipHass M HENOJSpHAas)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. IOHHAsA CBSA3b.

Crenenp oxucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENBbHBIE peakuuu. [Ipomeccsr
OKHCJIEHUS! M BOCCTAHOBJICHNA. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4yeHre OOpa3lOB BELIECTB METAUIOB M HEMETAJIOB, B3aUMOJEHCTBUE TUAPOKCUAA
LMHKAa C pPacTBOpPaMH KHCJIOT M WIENOYEH, MPOBENECHUE OIBITOB, WIUIIOCTPUPYIOIINX
MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKUuid (TOpEHHE, PEaKIUU Pa3NIoKEeHHUS,
COCJIMHECHUSA).

Mescnpeomemmnbnie ceasu

Peanusanus MeXnpeIMETHBIX CBSI3€U ITPU U3YUEHUN XUMUH B 8 KJIaCCe OCYLIECTBIISIETCS
Yyepe3 UCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX MOHATUWA, TaK M TOHSITHM,
ABJISIOIINXCS. CACTEMHBIMH JUJISL OTAEJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTeCTBEHHO-HAY4YHbIE IMOHSATHUS: HAy4dHbIM (hakT, TUMOTE3a, TEOpHUs, 3aKOH,
aHaJlu3, CHUHTE3, Kilaccuukanusi, TMNEepUOJUYHOCTb, HaONIOJCHHUE, OSKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHUE.

@usuka: Marepus, aTroM, DJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIWJ, H30TOIBI,
pPaIno0aKTUBHOCTb, MOJIEKYJIA, AIEKTPUUYECKUI 3apsi]], BEIIECTBO, TENIO, 00BEM, arperaTHoe
COCTOSIHME BELIECTBa, Tra3, (U3NYECKUE BEJIUYHMHBI, EIUHHIIBI HU3MEpPEHHUs, KOCMOC,
IUIaHeTHl, 3BE3161, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.



['eorpadusi: armocdepa, ruapochepa, MHUHEpaibl, TOPHBIE TOPOJBI, TOJE3HBIC
HCKOIIAaEMBbIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeuiecTBo M XUMHYECKasi peaKI s

[lepuonnueckuit 3akoH. llepumommueckas cucrema xuMudeckux a3jemeHtoB J[. .
MenneneeBa. CtpoeHue aTroMOB. 3aKOHOMEPHOCTHM B M3MEHEHHH CBOMCTB XMUMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KaNUs, KaJbLUHs U UX COCAUHEHUN B COOTBETCTBUU C
IIOJIOKEHUEM 3JIEMEHTOB B [lepnoanueckoil cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BeHIECTBA: BUABI XUMHUYECKOM CBsI3U. THIIBI KPUCTAUIMYECKHX PEUIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT THIIA KPUCTAIUINYECKON PEIIETKN U BUIA XUMHUECKOU
CBSI3U.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XMMHUUYECKUE CBOMCTBA
BEILIECTB, OTHOCSIIMXCA K Pa3IM4yHbIM KJIacCaM HEOPraHWYECKUX COEIWHEHH,
IEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanysa XuMUYECKUX peakuuid MO pa3IMYHbIM NpHU3HAKaM (110 YUCIY U COCTaBY
YYACTBYIOIIMX B PEAKLMH BEIIECTB, M0 TEIUIOBOMY 3(PQEKTy, 0 W3MEHEHUIO CTENEHEU
OKHUCJIEHUS] XUMUYECKUX 3JIEMEHTOB, IO OOPATUMOCTH, MO YYACTHIO KaTaau3aTropa). JK30-
Y DHIOTEPMHUYECKHUE PEAKLIUH, TEPMOXUMUYECKUE YPABHEHMUS.

[TonsiTue o ckopocTu xumMudeckoil peakuu. [lonstrue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHsITHE O rOMOreHHBIX M reTepOreHHbIX peakuusx. [lonarue o
katanuse. [loHATHE O XMMHYeCKOM paBHOBecHH. (PDAKTOpHI, BIUAIONIME HA CKOPOCTh
XUMHYECKOU PEAKLIUU U IOJI0KEHUE XUMUYECKOTO PAaBHOBECHSL.

OKHUCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKLMHU, 3JEKTPOHHBIA OallaHC OKUCIUTEIBHO-
BOCCTAaHOBUTEJILHON peaKkuuu. CocraBnenue YpaBHEHUI OKHUCJIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOJBb30BAaHUEM METO/1a AIEKTPOHHOTO OaslaHca.

Teopus MEKTPOIUTHYECKON JUCCOIUALIAN. DIIEKTPOJIUTHI M HEANEKTPOIUTHL. KaTHOHBI,
aHWOHBI. MEXaHN3M JUCCOLMALIMM BEIIECTB C Pa3jIMYHBIMUA BUAAMH XUMUYECKON CBSI3U.
Crenens aucconuanuu. CuiabHbIE U Cl1a0bIe 3JIEKTPOITUTHI.

Peakiiun nonHoro oOMeHa. Y ciioBusl NPOTEKaHUs peakuii MIOHHOrO 0OMeHa, MOJIHbIE U
COKpalEHHbIE HOHHBIE YpPAaBHEHUS peaktnii. CBOMCTBA KACIIOT, OCHOBAHHUM U COJIEN B CBETE
MPEACTABICHUIN 00 3JIEKTPONMTUYECKON Auccouranni. KauecTBeHHbIe peakiud Ha MOHBI.
[TonsATHE O TUIPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEIISIMU KPHUCTAIUIMYECKUX PEHMIETOK HEOPTraHWYECKUX BEIIECTB —
METaJUIOB U HEMETAUIOB (rpadura M ajiMasa), CIOXKHBIX BEIIECTB (XJOpUIa HATpHs),
HCCIIEIOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOU PEaKIIMU OT BO3AEHUCTBUSA PA3IMYHBIX
(GakTOpoB, HCCIEIOBAHUE AJIEKTPONPOBOJHOCTH PAcTBOPOB  BEIIECTB, Ipoliecca
JUCCOLIMALIMM KHUCIIOT, IIEJI0YeH U coJiel (BO3MOKHO MCITOJIb30BAaHUE BUJIE0 MATEPUATIOB),
MPOBEICHHE ONBITOB, WJUTIOCTPUPYIOLIMX MPU3HAKU MPOTEKAHUS Peaklnii MOHHOTO 0OMeHa



(obpa3zoBaHue ocajika, BblIeJIEHHE Ta3a, 00pa3oBaHUE BOJbI), ONBITOB, MIUTFOCTPUPYIOLIUX
MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKUUi (TOPEHHE, PEaKIUU Pa3I0KECHHUS,
COEIMHEHHUS), pPACIIO3HABAaHUE HEOPraHWYECKHUX BEIIECTB C IMOMOIIbI KaueCTBEHHBIX
peaKkiMii Ha HOHBI, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a/a4.

HemeTtanibl 1 MX coeinHEeHUS

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIE
crenieHn okucienusa. CTpoeHne u QU3n4ecKre CBOMCTBA MPOCTHIX BEIIECTB — rajOreHOB.
XYMHUYECKHE CBOICTBA Ha MpUMeEpE XJIopa (B3aUMOJIECICTBUE ¢ METAJJIaMU, HEMETalIaMH,
miesnioyamu). Xjopooaopoa. CossiHas KUCIOTa, XMUMHYECKHE CBOMCTBA, IMOJIY4YEHHE,
npuMeHeHue. JleiicTBue XJiopa M XJOPOBOAOPOJIa Ha OpPraHM3M 4YesoBeka. Bakueliue
XJIOPUJIBI U UX HAXO0KJICHUE B MPUPO/IE.

OOmas xapakrepuctuka 35eMeHTOB VIA-rpynmbsl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKKUcIeHus. CTpoeHne U PU3NUeCcKre CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJla U Cepbl. AJUIOTPONHbIE MOAU(PUKALMUU KUCIOPOJAa M CEpbl. XUMHUYECKHE
cBoiicTBa cepbl. CepoBOAOPO, CTpoeHue, (U3NYECKUE U XUMHUUYECKUEe CBOMCTBA. OKCUIBI
cepbl KaK NPEICTaBUTENIM KHCIOTHBIX OKcuAoB. CepHas Kuciora, (usnyeckue u
XUMHUYECKUE CBOWCTBA (OOLIME KAK MPEACTABUTENS KJacca KHCIOT M CHEeUU(PUUECKHE).
XUMUYECKHE PEAKINH, JIeXKAIUe B OCHOBE NMPOMBIIIJIEHHOTO CI0c00a MOIy4eHHs CEPHOM
kucnothl. [Ipumenenne cepHoil kuciaoTel. Cosln CepHOM KHCIOThI, KAYECTBEHHASI PEAKIIHS
Ha cynbQar-uoH. HaxoxnaeHnwe cepsl U €€ COEIMHEHMH B Mpupoje. XHUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOLIEH CPebl COETMHEHUAMHU CEPbl (KUCIOTHBIE JOKIM, 3arpsiI3HEHUE
BO3JlyXa U BOJJOEMOB), CITOCOOBI €T0 MPEIOTBPAILICHHUS.

Oo6mast xapakrepuctuka snemMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIECHUS. A30T, paclpoCTpaHEHHE B MpUpoae, PU3NYECKUE U
XUMHUYecKue cBoMcTBa. KpyroBopor azora B mnpupoae. AMMHUAK, €ro (QU3WYECKHE U
XUMHUYECKUE CBOWCTBA, MOJIyueHHEe W npuMeHeHue. Coild aMMOHMS, UX (U3UYECKUE U
XUMHUYECKHE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakiiis Ha MOHBI aMMOHHMSI. A30THas
KHCIIOTa, €€ MoTy4YeHue, Gu3nuecKre 1 XUMUYECKUe CBOMCTBA (00IIIMe KaK PeICTaBUTEIs
KJlacca KUCJOT U cneruduyeckue). Mcrnonb3oBaHre HUTPATOB U COJIE aMMOHUS B KAUECTBE
MUHEpaIbHBIX YA0OpEHUI. XMMHUYECKOE 3arpA3HEHUE OKPYKAIOIIEH Cpe/ibl COEAMHEHUSIMU
a3oTra (KUCJIOTHBIC JOXM, 3arpsi3HEHUE BO3lyXa, MOuBbl U BoaoéMoB). Docdop,
ajutoTpornHbie Moaudukanuu ¢ocdopa, uMUecKue W XuMUUYeckue cpoiicTBa. Okcun
docdopa (V) u dochopHnas kucnora, GU3NIECKUE U XUMUIECKUE CBOMCTBA, MOTyUCHHUE.
Hcnonb3oBanue hochartoB B KauecTBE MUHEPAIbHBIX YA0OPEHUH.

Oo6mast xapakrepuctuka 35eMeHTOB |V A-rpynnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble  CTENEHW  OKHCIEHHUS.  YTIIEepoJ,  auIOTpOmHble  MOAU(UKALUH,
pacnpocTpaHeHHEe B TMpHUpoae, (PU3NYECKHe M XHUMHUYECKHE CBOMCTBa. AjcopOuus.
Kpyrosopot yrinepona B mpuponae. Okcuabl yriaepoaa, UX (PU3NYECKUE U XUMHUYECKHUE
CBOMCTBA, JIEUCTBHE HA YKUBBIE OPraHU3MbI, MOJYyYEHUE U MPUMEHEHUE. DKOJIOTMUYECKUE



mpoOJIeMBbl, CBs3aHHBIE ¢ OoKcuaoMm yriaepona (1V), rumoresa rio0anbHOTO MOTETUICHUS
KJIMMaTa, TapHUKOBBIA 3G eKT. YrompHas KucioTa W €€ coid, uX (U3NYECKUE U
XUMHUYECKHE CBOMCTBA, MOJy4YeHUE U MpuMeHeHne. KauecTBenHas peakius Ha KapOOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIBCKOM
XO35ICTBE.

[lepBoHayanbHbIEe TOHATHA 00 OPraHMYECKUX BEUIECTBAX KaK O COCAMHEHUAX yriepojaa
(MeraH, 5TaH, 3TWJIEH, alleTWJIEH, STaHOJ, TJIMLEPHUH, YKCycHas Kkuciorta). [Ipupomnbie
MCTOYHHUKH YTJIEBOJIOPOJOB (Yrodib, IPUPOAHBINA a3, HE(Th), IPOAYKTHl UX NEPepabOTKU
(6eH3MH), UX POJIb B OBITY M TPOMBINIIEHHOCTU. [IOHSATHE O OMOJIOTHYECKH BaXKHBIX
BEIIECTBAX: XKUpPaAX, OJKaX, YriieBoJax — U UX POJIM B )KU3HU 4eloBeKa. MaTepualibHOe
€IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COCAMHEHUH.

KpeMHuuii, ero ¢usznueckue M XHUMHYECKHME CBOMCTBA, IMOJYYEHUE U IPUMEHEHUE.
Coenunenust kpemHust B mipupoze. OOmue npeacraBieHus o0 okcuae kpemuus (1V) u
KpeMHHeBOM kucioTe. CHIMKAThl, UX HUCIOJIb30BAaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxxneiime cTpouTenbHbIe MaTepHalIbl: KEpaMUKa, CTEKJIO, IIEMEHT, OETOH, KeJIe300€TOH.
[TpoGiembl 6€30MacHOTO MCIIONIB30BAHUS CTPOUTEIBHBIX MAaTEpPHAIOB B TOBCEIHEBHOM
KU3HH.

Xumuueckuii IKCnepumMeHm:

U3y4eHre 00pa3I[0B HEOPraHUUECKUX BEILECTB, CBOMCTB COJISHOW KUCIIOThI, IPOBEACHHE
KaueCTBEHHBIX pEaKlIUid Ha XJIOPHUA-WOHBl M HAOIIOACHHE MPHU3HAKOB MX MPOTEKaHU,
OTIBITHI, OTpaXKarolre GU3NIECKue U XMMUUYECKHE CBOWCTBA TAJIOTCHOB M UX COCTUHEHUM
(BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEPUATIOB), O3HAKOMIIEHHE ¢ 00pa3laMu XJIOPUIOB
(ramoreHusI0B), O3HAKOMJIEHHME C oOpaslaMu cepbl U €€ COeAUHEHUSIMU (BO3MOXKHO
MCIIOJIb30BAaHUE BUACOMATEpPUAJIOB), HaOJIOJIEHHE Tpoliecca OOyTIWBaHUS caxapa TOoJ
NEUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHCIOTBHI, HW3yYEHHE XUMHUYECKUX CBOWCTB
pa30aBI€HHON CEpPHON KHUCIOTHI, MPOBEACHUE KAUECTBEHHOW peaklMH Ha Cyib(aT-uoH U
Ha0JII0/IeHUE MPU3HAaKa e€ MPOTEeKaH!sl, 03HAKOMJIEHHE C (PU3NUECKMMH CBOMCTBAMU a30Ta,
dbochopa u ux coequHeHH (BO3MOKHO HMCIIOJIb30BAHUE BHACOMATEPHAIIOB), 00pa3laMu
a30THBIX U PoCcHOpHBIX yIOOpPEeHUH, NolydyeHue, coOnupanue, pacro3HaBaHue U U3yUeHUE
CBOMCTB aMMHaKa, MPOBEICHNE KaYeCTBEHHBIX PEaKnii Ha HOH aMMOHHUA U (pocdaT-uoH U
V3yYCHHE IPU3HAKOB HMX IIPOTEKAHMS, B3aWMOJECHUCTBUE KOHUEHTPUPOBAHHOW a30THOM
KHUCJIOTBI C MEIbI0 (BO3MOXXHO HCHOJIb30BAaHUE BUJCOMATEPHUANIOB), U3yuy€HUE MOjeNeH
KPUCTAITMYECKUX PEIIETOK aiMasa, rpadura, ¢yisepeHa, 03HAaKOMIIEHHE C MPOIECCOM
aJIcopOIIMu pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM U yCTPOMCTBOM MTPOTHUBOTA34,
nojlyueHue, coOupaHuWe, pacrmo3HaBaHWE W W3Y4YCHHE CBOWCTB YIJIEKUCIIOTO Trasa,
MIPOBE/ICHNE KAUeCTBEHHBIX PEAKIINA Ha KapOOHAT M CUJIIMKAT-UOHBI U U3yYEHUE IPU3HAKOB
WX MPOTEKAHUSI, 03HAKOMJICHHE C MPOAYKIIMEH CUIMKATHOW MPOMBIITUICHHOCTH, PEIICHUE
HKCIIEPUMEHTAIILHBIX 3a/1a4 TI0 TeMe «BakHeiie HeMeTautbl U X COSAMHEHUS.

MeTayibl M MX COeTMHEHUS



OO1masi xapakTepUCTHKAa XHUMHYECKUX 3JIEMEHTOB — METaJUIOB HAa OCHOBAHMM HX
nonoxxenus B Ilepmogmyeckor cucreMe xumudeckux siemeHToB [[. M. Menneneesa u
cTpoeHus aroMoB. CTpoeHwe MeTalioB. MeTaiuyeckas CBs3b M METAJUIMYECKas
KpUCTAJNIMYECKAsT  pPEUIETKA. OJEKTPOXUMHUYECKUN Pl  HAOpPsDKEHUHA  METaJlIOoB.
duznyeckre U XMMUYECKUE CBOMCTBA MeTa/IoB. OO0IIMe crnocoObl MOJyYeHUs METaIoB.
[TonsiTE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CIuiaBbl
(ctamb, yyryH, AIOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[[{enounble MeTambl: onoxkeHue B [leproanyueckoil cuCcTEME XUMUYECKUX 3JIEMEHTOB
. . MenaeneeBa, CTpO€HHME KX aTOMOB, HaxokaeHue B mpuponae. duznueckue u
XUMUYECKUE CBOMCTBA (Ha mpuMepe HAaTpus U Kaius). OKCUAbI U TUAPOKCUIBI HATPUS U
kanud. [I[puMeHeHune menoYHbIX METAUIOB U UX COEMHEHMIA.

[[{emoyHO3eMENbHBIE METAJUIBI MAarHuid M KajdbLWW: noJjiokeHue B Ilepmogmyeckon
cucTeMe XuMuieckux 31aeMeHToB 1. Y. MeHaeneeBa, CTpo€HUE UX aTOMOB, HAXOKICHUE B
npupone. PuU3MUECKUE W XHUMHUYECKHE CBOWCTBA MarHusi W Kaiabuusd. Baxheimme
COCMHEHUs Kaiblugd (OKCHI, THUAPOKCHUM, cojin). JKECTKOCTh BOABI U CIOCOOBI €&
YCTpAHEHHUS.

AmomuHnii: nonoxkenue B [lepuognueckoil cucreme XMMHYECKHX dieMeHToB [ H.
MeHnpneneeBa, CTpPOCHHE aTOMa, HAXOXKJACHHE B Ipupoje. Pu3NUecKUe U XUMUYECKHE
CBOMCTBa amoMuHUsA. AM(pOTEpHBIE CBOICTBA OKCH/A U TUAPOKCUAA aTFOMUHUS.

Kenezo: momoxenne B Ilepumoamdeckoil cucreme XuMuueckux siaemeHToB [, H.
MeHnpeneeBa, CTpOCHHE aTOMa, HAXOXKJIECHHE B mpupoje. Puznueckue U XUMUYECKHE
cBoiicTBa xene3za. Okcunpl, ruapokcuasl U conu xene3a (1) u xenesa (11l), ux cocras,
CBOWCTBA U NOJyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ o0OpasllaMM METaUIOB M CIUIaBOB, MX (PU3MUYECKUMHU CBOWCTBAMH,
U3y4eHUE  pe3yJbTaTOB  KOPPO3UM  METauioB  (BO3MOXHO  HCIOJb30BaHUE
BUJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHAA KaJbLUS U HATPHUS C BOAOU
(BO3MOKHO HCITIOJIb30BAHUE BUJECOMATEPHAIIOB), UCCIETOBAHUE CBOWCTB KECTKOW BOJBI,
Mpoliecca TOPEHUs Keje3a B KUCIOpOoae (BO3MOXKHO HCIOJIb30BaHUE BUAEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIMI HA MOHBI: MAarHusl, Kajablus, aTlOMUHUSA,
uunka, xenesa (l) u xeneza (lll), mequ (1), HaOmroneHne U omucaHWe MPOIECCOB
OKpallluBaHUs TJIAMEHU MOHAMH HATpusl, Kalus M KalblKsg (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCJIENOBaHUE aM(pOTEPHBIX CBOWCTB THAPOKCHAA aTIOMUHUS U
TUAPOKCUJIA IMHKA, pEIICHUE IKCIIEPUMEHTANIBHBIX 3a/1ay 1o TeMe «BaxHeiline MeTasibl
U UX COCTUHEHUS.

XuMHS M OKPYXKAKOIIAS Cpeaa

BemectBa u Marepuaisl B TOBCEHEBHOM )KU3HU YEJIO0BEKa. be3omacHoe ucnoap30BaHue
BEIIIECTB M XUMHUYECKUX peakiuii B ObITy. [lepBasi moMoIs Mpu XUMHUYECKUX OXKOTax U
OTpaBJICHUSX.



XHWMHUYECKOE  3arpsA3HEHUE  OKpyXKaromleil  cpenbl  (IpenenpHas — JI0NMycTHMas
KOHIIEHTpaIus BeecTs, ganee — [1JIK). Posib xuMuu B pelieHuu 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:

U3y4eHHUe 00pa3oB MaTEPUATIOB (CTEKIIO, CTJIaBbl METAJNIOB, TOJIMMEPHBIE MaTEPUAIIbI ).

Meswcnpeomemmnbnie ceasu

Peanm3zanns MeXIIpeIMETHBIX CBSI3€U ITPU U3YYEHUH XUMHUM B 9 KI1acCe OCYIIECTBIACTCS
Yepe3 HKCMHOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX IOHSATUM, TaK W TOHSITHUH,
SABJISIFOIIMXCS. CACTEMHBIMU [IJIS1 OTAEJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE TMOHSTHS: HAay4YHbIM (aKT, TUIOTE3a, 3aKOH, TEOpPHs,
aHaliu3, CHUHTE3, KiIaccuukanus, TMEepUOJAUYHOCTh, HAOIIOIEHUE, OSKCIIEPUMEHT,
MOJICTUPOBAaHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIA 3(dexT, TexHomorus,
MaTEepUAIIBI.

@usnka: Marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHWJ, HW30TOIIbI,
PaaMOaKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsil, MPOBOJAHUKH, MOJYIPOBOJIHUKH,
TURJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE BEILECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpUCTAINIMYECKas pEIIETKa, CIUIaBbl, (u3ndyeckue
BEJINYMHBI, €UHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, INTAHETHI, 3BE3/1bI, COIHIIE.

buonorus: dbotocunres, apixanue, ouocdepa, IKOCUCTEMA, MUHEPATIbHBIE yI00pEeHHUS,
MHKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, IUTATEIIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHUHEpasbl, TOPHbIE TOPOJIbI, IOJE3HBIC
HCKONIAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHUS MPOTPAaMMBbI OCHOBHOTO OOIIEr0 0Opa3oBaHUS
JOCTUTalOTCsl B XOJ€ OOyYeHHs XUMUU B €IMHCTBE Y4YE€OHOH M BOCHUTATEIbHOU
JESITEIbBHOCTU B COOTBETCTBUM C TPAAULIMOHHBIMU POCCHUMCKUMHU COLUOKYJIbTYPHBIMU U
JTYXOBHO-HPAaBCTBEHHBIMH LICHHOCTSIMH, IPUHATHIMU B OOIIECTBE MPaBUJIaMU U HOPMaMH
MOBEJICHUS U CIIOCOOCTBYIOT IpOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS M COLMATU3AINU
00yyaroImuxcs.

JIMYHOCTHBIE PEe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUI U PACIIMPEHNUE ONBbITA JEATEIBHOCTH Ha
€€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpuOTHYECKOTO BOCTINTAHUSI:

LHEHHOCTHOTO OTHOIIEHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
Hay4YHOMY HACJIEJIMI0, TOHUMAHUS 3HAYEHUS XUMUYECKON HAYKH B KU3HU COBPEMEHHOI'O
oOuiecTBa, CHIOCOOHOCTH BIAAETh JOCTOBEPHOIN HH(OpMAaLIMEN O IEPEOBBIX JOCTUKEHUSIX
Y OTKPBITUSIX MUPOBOM 1 OTE€UECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSAX
00 ycTpoiicTBe MUpa U OOIIECTBA;

2) rPaskKAaHCKOr0 BOCIUTAHMSA:

IPEJCTaBICHUS O COLMAIbHBIX HOPMaxX M IMpaBUiaX MEXKIMYHOCTHBIX OTHOILIEHUH B
KOJJIEKTHBE, KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HON, Y4EOHO-
HCCIIEIOBATENIbCKOM, TBOPUYECKOM M JpPYrMX BUAAX MAESITEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM JEATEIbHOCTH MPH BBITOJIHEHUH Y4€OHBIX, TO3HABATEIbHBIX
3a/1ay, BBIMOJHEHUU XHMHUYECKHX JKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX TMPOEKTOB,
CTpEMJICHHsSI K B3aMMOINOHMMAHHUIO W B3aMMOIIOMOIIM B IIpolLecce 3TOoH y4ueOHOM
NEeATENBbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEICHHUE U MOCTYIIKM CBOMX TOBApHILEH C
MO3ULIMYA HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHUPOBO33PEHUYECKUE TMPEJACTABICHUS O BEIIECTBE W XUMHUYECKOM  peaKIvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M COCTABIIIOIINE OCHOBY IS
NOHMMAHUS CYIIHOCTH HAay4HOW KapTUHbl MHpa, NPEICTaBICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPUPObI, B3aUMOCBA3SAX YEJIOBEKa C MPUPOAHOU CpPenoil, O
POJIM XMMUU B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

NO3HaBaTeJIbHbIE MOTHBBI, HAaIlpaBJICHHbIE Ha IOJIyY€HHWE HOBBIX 3HAHUHM MO XUMHH,
HeoOXoauMbIe 1711 00OBSCHEHUS! HAaOJI0aeMbIX MPOLIECCOB U SIBICHUMN, MMO3HABATEIbHOM,
MH(GOPMALIMOHHON U YUTATENIbCKON KYJBTYpBI, B TOM YHCJIE€ HABBIKOB CaMOCTOSTEIbHON
paboThl ¢ y4eOHBIMU TEKCTaMH, CIPABOYHOMN JIUTEPATYPOM, TOCTYIMHBIMU TEXHUYECKUMU
cpencTBaMu HH(POPMALIMOHHBIX TEXHOJIOTU;



WHTEpEC K 0OYYEHUIO W TO3HAHUIO, JTH0003HATEIFHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO0, MPOCKTHON M HCCIENOBATEIHLCKOU ACATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIICHHOCTH M YPOBHS OOYYCHUS B JAIbHEHUIIIEM;

4) popMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAaHHME LEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3J0pPOBBIO,
YCTAHOBKHM Ha 3JI0pOBBIM 00pa3 >KU3HH, OCO3HAHUE IMOCIEACTBUN W HEMPUSTUE BPEIHBIX
npuBbldeK  (YMOTpeOJIeHHs  aJKoOroJisi, HApKOTUKOB, KYypEHHA), HEOOXOAUMOCTH
cOOJII0/IeHUs MTpaBUil 6€30MacHOCTH MPU OOPAIICHUH C XUMUYECKUMHU BEIIECTBAMU B OBITY
U pealbHOU )KU3HH;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3YUYEHUIO TpodecCril U TpyJa pa3IMuHOro poja, yBaXKeHue
K TPyAy W pe3yJibTaTaM TPYAOBOH NESITEIHbHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHHUS
MpPEAMETHBIX 3HAHUM 10 XWUMHUHU, OCO3HAHHBIN BBHIOOP HMHIUBHUAYAJIbHOM TpPACKTOPUU
MPOJIOJKEHUS 00pa30BaHUs ¢ yU4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHH,
0OIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCHEIHON NPOodeCcCUOHATBHON AESITENIBHOCTH
U Pa3BUTUA HEOOXOJMMBIX YMEHHI, TOTOBHOCTh aJIaliTUPOBATHCS B MpodeccunoHaIbHOM
cpene;

6) 3K0JIOrnYeCcKOTro BOCIIMTAHUS

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHUE K IPUPO/Ie KaK UICTOYHUKY JKU3HU Ha 3eMJle,
OCHOBE €€ CyIlEeCTBOBaHMS, MOHUMAHUE LIEHHOCTU 3J0pOBOro M 0Oe30macHoro obpasza
KU3HU, OTBETCTBEHHOE OTHOIICHHUE K COOCTBEHHOMY (PU3MYECKOMY M TMCUXHUYECKOMY
3JI0POBbBIO, OCO3HAHUE IIEHHOCTU COOJIIOICHHS TTPaBUJI O€30IIaCHOTO MOBEJICHUS MPU padboTe
C BEILIECTBAMU, a TAKXKE B CUTyallUsX, YTPOKAIOIINUX 3[10POBBIO U )KU3HHU JIFOACH;

CIOCOOHOCTH TMPUMEHSITh 3HAHUS, MOJTy4aeMble MPU W3YYECHUU XUMHUH, JJIS1 PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIOWIEW NPUPOAHOM CpEeaoM, Il TMOBBIIMICHUS YPOBHS
AKOJIOTMYECKOHN KYJIbTYpbI, 0CO3HAHUS I100aIbHOTO XapaKTepa SKOJIOTMYECKUX TpolieM 1
MyTEH WX PEUIEHUs MOCPEICTBOM METOJOB XHUMUH, SKOJOTHUYECKOTO MBILIIJICHUS, YMEHUS
PYKOBOJCTBOBATHCSI UM B IIO3HABATEIIbHOM, KOMMYHUKATUBHOW U COLMAIIBHON ITPAKTUKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocTtaBe meranpeaMeTHBIX Pe3ybTaTOB BBIACISIOT 3HAUUMBbIC i (hOPMUPOBAHUS
MUPOBO33peHUs OOIlIEHAYYHbIE TOHSTHUS (3aKOH, TEOpHUs, MNPUHIIUI, TUIOTEe3a, (aKT,
CUCTEMA, MPOIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE HCIOIB3YIOTCI B €CTECTBEHHO-
HAyYHBIX Y4YEOHBIX MpEeAMETaX W TO3BOJISIOT HAa OCHOBE 3HAHMM M3 JTUX NPEIMETOB
(dhopMupoOBaTh MPEJCTABICHUE O IETOCTHON HAy4YHOW KapTHHE MUpPa, U YHUBEPCAIbHBIC
y4eOHbIC JeMCTBUS (MO3HABATEIbHBIE, KOMMYHUKATHUBHBIC, PETYJIATHUBHBIC), KOTOPHIC
obOecrieunBarOT (OPMHPOBAHUE TOTOBHOCTH K CAMOCTOSTEIHLHOMY IIJIAHUPOBAHUIO U
OCYIIIECTBJICHUIO yUeOHOM eI TeITbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE N1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:



YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTMUYECKOTO MBIIUICHUSI MPU OCBOCHUU 3HAHUMU:
pacKpbIBaTh CMBIC XUMHUYECKUX MOHSATUM (BBIACISATh MX XapaKTepHbIC MPU3HAKU,
YCTAaHABJIMBATh B3aUMOCBSI3b C JPYTUMH TMOHSTHSIMH), HUCIIOJb30BaTh TMOHSITUS JJIS
OOBSCHEHHSI OTACNbHBIX (DAKTOB M SIBJICHUN, BHIOMpPATh OCHOBAHMS U KPUTEPUM IS
KJaccu(UKaMM XUMHYECKUX BEHIECTB M XHWMHUYECKHX peakluid, YyCTaHABIMBATh
MPUYUHHO-CJICJACTBEHHBIC CBSI3U MEXKIYy OOBCKTAMU W3Y4YEHUS, CTPOUTH JIOTHYCCKUE
paccyxaeHus (MHAYKTUBHbBIC, JEIyKTUBHBIC, IO AaHaJIOTWMH), JeJaTh BBIBOJABI U
3aKITIOYCHUS;

yMEHUE NMPUMEHATH B MPOIECCE MO3HAHUS MOHATHUS (IIPEAMETHBIE U METaIlPEAMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIU, UCTIONIB3YyEeMbI€ B XUMUH, PEOOPa30BBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUHM MOJICJIbHBIC MPEJICTABICHUS — XUMUYECKUH 3HAaK (CHMBOII
AJIEMEHTAa), XuMUuYeckass (popMyrna U ypaBHEHHE XMUMHUYECKOW peaKkIuu — MPU PElICHUU
y4eOHO-TI03HABATEIbHBIX 3a/1ay, C YUYETOM 3TUX MOJCIIbHBIX MPECTABICHUN BBISBISATH U
XapaKTepU30BaTh CYIIECTBEHHbIC TPU3HAKH U3y4aeMbIX O0BEKTOB — XUMUUECKUX BEIIECTB
U XUMHUYECKUX PEaKLHM, BBIABISATH OOIIME 3aKOHOMEPHOCTHU, MPUYMHHO-CJICACTBEHHbBIC
CBSI3U U MPOTUBOPEYMS B U3yUAEMBIX MPOIECCAX U SBJICHUSIX.

Bba3oBble uccienoBarejabckue 1eHCTBUA:

YMEHHE UCIOJIb30BAaTh MTOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
TaKkK€ B KayeCTBE OCHOBBI JJIsi (POPMHUPOBAHUSI THUIMOTE3bI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXKJICHUI;

MPUOOPETEHHUE ONbITA MO IJIAHWUPOBAHUIO, OPraHU3AIlMU U MPOBEACHUIO YUCHUYECKUX
AKCIIEPUMEHTOB, yYMEHHE HaOJI0JaTh 3a XOJOM  MPOIECcca, CaMOCTOSITEIHHO
MIPOTHO3UPOBATh €T0 pe3yibTaT, (HOPMYIUPOBATH OOOOIEHUS U BBIBOJBI 1O pe3yJbTaTaM
MPOBEAEHHOTO OMBITA, UCCIEAOBAHMS, COCTABIISATh OTUYET O MPOCIIaHHON padoTe.

Pa6ora ¢ undpopmaunmeii:

yMEHHE BbIOUpATh, aHAIU3UPOBATh U WHTEPIPETUPOBATH MH(POPMAIUIO PA3TUUYHBIX
BUJIOB ¥ (DOPM MPEICTaBICHUS, MOTYyYaEMYIO U3 pa3HbIX HICTOYHUKOB (HAYYHO-TIOMYJISIpHAS
JUTEpaTypa XMMHUYECKOTO COJEpX aHUsl, CIpaBOUYHBIE Mocobus, pecypchl HHTepHeTa),
KPUTHUYECKU OLEHUBATh MMPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO UHGOPMAIIUIO;

YMEHUE PUMEHATh Pa3IUYHbIE METObI U 3aMPOCHI IIPU MTOUCKE U 0TOOpE UH(OPMALIUU
U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIS BBIMOJHEHUS Y4YEOHBIX U
MO3HABATENIbHBIX 3aJlad  OMNpENENEHHOr0 THUMa, MNpUoOpeTeHne OombiTa B 00JacTU
MCIIOJIh30BaHUs MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTH, OBIAJCHUE KYJIbTYPOU
AKTUBHOI'O MCIOJIb30BAHUS PA3JIUYHBIX IMOUCKOBBIX CHCTEM, CAaMOCTOSITEIHLHO BHIOMPATh
ONTUMaJIbHYIO (hOpPMY MpecTaBiIeHUs HHGOPMAIIUU U WILTIOCTPUPOBATH PEllaeMble 3a71auu
HECJIO)KHBIMHU CXEMaMH, TUarpaMMaMHu, IpyruMu popMamu rpauky U iX KOMOUHAITUSIMU;

yMEHHUE HUCIOJIb30BaTh M aHAIM3UPOBATh B MpOIlecce y4eOHON M MCCIeI0BATEILCKON
NESATETPHOCTH WH(POPMAIUIO O BIHMSHUU TPOMBIIIUIEHHOCTH, CEJIbCKOTO XO35HCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOTHOMN CpeIbl.



KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe el CTBUS:

yMEHHUS 3a7aBaTh BOMPOCH (B XoAe€ auanora W (W) OUCKYCCHUHU) MO CYIIECTBY
oOcyknaemMoil TeMbl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIHHO BBITIOTHEHHUS
NPeIJIOKEHHON 3a/1auH;

YMEHUSl TIPEJCTABIATh IMOJTYUYEHHBIE pPE3YyJbTaThl MO3HABATEILHON JEATEIBHOCTH B
YCTHBIX W THMCHBMEHHBIX TEKCTax; JeNaTh MPE3CHTAINI0 PEe3yJbTaTOB BBITIOJIHCHUS
XUMHUYECKOTO DJKCIEepUMEHTa (J1a0OpaTOPHOTO OIBITa, JAOOpATOPHON pabOTHl TO
UCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHUS1 y4eOHOTI'0 COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATEIILHON U
UCCIIeI0BATEIHCKOM IEATEIbHOCTH MTPH PEIIEHUH BO3HUKAIOIINX Mpo0OJieM Ha OCHOBE yuéTa
oOIIUX MHTEPECOB U COTJIACOBAHUS MO3HIHK (00CYKIeHUSI, 0OOMEH MHEHUSIMH, «MO3TOBBIE
IITYPMBI», KOOPJIWHAIMS COBMECTHBIX JCHCTBUH, OIMpEICICHHE KPUTEPUEB IO OICHKE
KauecTBa BBIMOJIHEHHOM PabOThI U IpyTHe).

PeryasiTuBHbIE YHHBeEpCAJbHbIE YYeOHbIE NeiCTBUS:

YMEHHE CAMOCTOSITENTLHO OMPEIEIATh IeJIN JeSTEIIbHOCTH, INIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIBHOCTh, BEIOUPATH
HanOosiee H(PQEeKTHUBHBIE CHNOCOOBI pEIIeHHs YYEOHbIX U IO3HABaTENbHBIX 3ajad,
CaMOCTOSTENIbHO COCTaBIIATh WM KOPPEKTUPOBATh MPEJIOKEHHBIN aJTOPUTM JEHCTBUN
MIPY BBIMOJIHEHUH 33JaHUI ¢ yYETOM MOJIYYCHHS] HOBBIX 3HAHUHN 00 N3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUAX, OIEHUBATH COOTBETCTBUE MOIYUYEHHOTO pe3yibTaTa 3asBICHHON
[[eIM, YMEHHE HCTOIb30BaTh U aHAIM3HPOBATh KOHTEKCTHI, MpeajaraéMple B YCIOBUHU
3aJlaHuM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMeTHBIX pPE3yJbTAaTOB IO OCBOEHHUIO 0053aTEIBHOIO COJCp’KaHUS,
YCTaHOBJICHHOTO JaHHOW (eaepaibHOl pabodeld MporpaMMOil, BBIJCISIOT: OCBOCHHBIE
0OyJaroIMMUCS HAYYHBIC 3HAHHS, YMEHUS U CIIOCOOBI ACHCTBUM, BUABI ICSITEIBHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIlMU, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B
PA3TUYHBIX YUYEOHBIX U HOBBIX CUTYaIIHSIX.

K koHiy oOyueHus B 8 kjacce mpeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpakaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

e PaCKpBIBaTh CMBIC] OCHOBHBIX XUMHUUYECKHUX TIOHSITHIA: aTOM, MOJICKYJIa, XUMUYECKHHA
AJIEMEHT, MPOCTOE BEUIECTBO, CJI0KHOE BELIECTBO, CMECHh (OJHOPO/IHASL U HEOJIHOPOAHAs),
BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAasi U MOJICKYJIIpHAs Macca, KOJMYECTBO BEIECTBA,
MOJIb, MOJISIPHASI Macca, MacCcoBast J0JISI XUMUYIECKOTO JIEMEHTa B COSIMHEHHIH, MOJISIPHBIN
00BEM, OKCH]I, KUCIIOTA, OCHOBAHUE, COJIb, AIEKTPOOTPHUIIATEILHOCTD, CTETICHb OKHCIICHHS,
XUMUYECKas peakius, Kiaccuukanus peakmuii: peakiud COSAUHEHUS, peaKluu
Pa3NIOKEHMS, PEaKITUU 3aMEIICHHsI, peaKIIiu 00MeHa, K30~ U SHJOTEPMUUYECKHUE PEaAKITUH,
TeII0Bor d(PGEeKT peakuuu, SAPO aToMa, dJISKTPOHHBINA CIIOM aToMa, aTOMHAas OpOUTaJb,
paanyc aToMa, XUMHUYECKasi CBSI3b, MOJSIPHAS U HEMOJIIpHAas KOBAJICHTHAs CBS3b, HOHHAS



CBSI3b, HWOH, KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJisl BelecTBa (MpPOLEHTHAs
KOHLIEHTpalus) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHYECKUX MOHSATUU U MPUMEHSTH ATH
NOHSATHS MPU ONKMCAHUY BEILIECTB U UX MPEBPAIICHUN;

e HCIIOJIb30BAaTh XHUMHUYECKYI0 CHUMBOJMKY JJii COCTaBJCHHS (OPMYJT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUM;

e ONpEAeNsaTh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX, CTEIEHb
OKHUCJICHUSI DJIEMEHTOB B OWHApPHBIX COCAUMHEHUSX, MPUHAJICKHOCTh BEIIECTB K
onpenenEHHOMY KJIaccy COeIMHEHUH 1Mo ¢hopmyram, B XUMUYECKOHN CBsI3U (KOBaJIEHTHAs
Y MOHHAs) B HEOPTAHUYECKUX COCANHEHUSX;

e packpeiBaTh cMmbica [lepuogmueckoro 3akona [{. . MenaeneeBa: 1eMOHCTPUPOBATH
MMOHMMAaHUE TEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XUMHMUYECKHUX DJEMEHTOB OT HUX
nonoxkennss B Ilepuognueckoil cucTeMe, 3aKOHOB COXPAaHEHHSI MacChl BEIECTB,
MTOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHUS, 3aKOHA ABOTaJpo;

e OINHKCHIBATHh M XapakTepuszoBaTh TabnMuuHyro ¢opmy Ilepuoanueckoit cucrembl
XUMUYECKUX JJIEMEHTOB: pa3fiuyaTh TMOHSITUS «rJaBHas noArpynmna (A-Tpynma)» u
«noboynass mnoxarpynmna (b-rpynmna)», Manble U OOJblIME TEPUOABI, COOTHOCHUTH
o003HaueHus, KOTopble uMeroTca B Tabnuie «llepmoanueckas cucTteMa XUMHUYECKHX
sanementoB JI. M. MenneneeBa» C YUCIOBBIMU XAapAKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKHUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YUCIIO AIEKTPOHOB U pacipeieicHue
UX TI0 DJICKTPOHHBIM CIIOSIM);

e KJIACCU(PUIIMPOBATH XUMUYECKHE DJIEMEHTHI, HEOPTaHUUYECKHE BEIIECTBA, XUMUUECKUE
peakimu (10 YUCIYy W COCTaBY YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY
dddekry);

e XapakTepu30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB,  TOATBEpXkKAasi  ONUCAHWUE  MPUMEpPaMH  MOJICKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHil;

e MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTAaBa,
BO3MOKHOCTH MIPOTEKAHUSI XUMUYECKUX MPEBPAILICHUN B Pa3TUYHBIX YCIOBHUSAX;

e BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOTO dJieMeHTa 1o (opMyJie COCIMHEHUs, MAacCOBYIO JIOJIO BEIIECTBA B
pacTBope, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEaKIUu;

e MPUMEHSTH OCHOBHBIE OMEPAIIMU MBICIUTEILHON JIEATEIIBHOCTH — aHAJIU3 U CUHTE3,
cCpaBHEHHME, 000OIIEHHE, CUCTEMAaTHU3allUI0, KJIACCU(UKAIIUIO, BBISIBICHUE MPUYHMHHO--
CJICICTBEHHBIX CBSI3€M — JUISI M3YYECHHUsS CBOMCTB BEUIECTB M XUMHYECKHUX PEAKILHM,
€CTECTBEHHO-HAYYHBbIE METOJIbI MO3HAHUS — HAOJIOJIEHNEe, W3MEPEHHE, MOJICITUPOBAHUE,
AKCIEPUMEHT (PeaabHbI U MBICIICHHBIN);

e CJENOBATh TPaBWJIAM TIOJIB30BAHUS XWMHUYECKOW TMOCYAOW H Ja0OpaTOPHBIM
o0opy/oBaHUEM, a TakXe IpaBWIaM OOpaIlleHHs C BEIIeCTBAMU B COOTBETCTBUU C



MHCTPYKUUSMU IO BBITIOJHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OMBITOB IO MOJYyYEHHUIO U
cOoOMpPaHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOIa M KUCIOPOAA), IPUTOTOBICHUIO PACTBOPOB
C OIpPEIEIEHHON MACCOBOM JIOJIE PACTBOPEHHOTO BELIECTBA, IJIAHUPOBATH U MPOBOJAUTH
XUMHYECKUE SKCIIEPUMEHTBHI 10 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEN U KUCIIOT C TOMOILBIO
UHIUKATOPOB (Jakmyc, peHondTaaenH, METUIIOPAHX U IPYTHE).

K xoniy oOyuenus B 9 kjacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaxkaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

e PaCKpbIBaThb CMBICII OCHOBHBIX XUMUYECKUX MOHATUNA: XUMUYECKUN DJIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTUOH, aHHOH, MPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAJIECHTHOCTD,
ANEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHHS, XUMHAYECKasl pEaKUs, XUMUYECKasl CBS3b,
TEIUIOBOM 3 deKT peakuuu, MOJb, MOJSIPHBII 00BEM, pacTBOp, DIEKTPOIUTHI,
HEIJEKTPOJUTHI, AJEKTPOJUTHYECKAs JUCCOLMALMS, pEaKIMH HMOHHOTO OOMEHa,
KaTajJu3aTop, XWMHUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTHMbIE pEaKluy,
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIINH, OKHCIUTEIb, BOCCTAHOBUTEID, OKHCIICHUE U
BOCCTaHOBJIEHHUE, AJNIOTPOIUsA, aM(POTEPHOCTh, XUMUYECKas CBSA3b (KOBAJIEHTHAs, HOHHAS,
MeTaJuIMYecKas), KpUCTaJUIMYecKas pemeTKa, KOppo3us METaIOB, CIUIABbI, CKOPOCTH
XUMHAYECKOUN peaKklny, peaeiapbHo gonycrumas konnentpanus [1/IK Bemecrsa;

e WJUIFOCTPUPOBATH B3aHMMOCBS3b OCHOBHBIX XMMHYECKUX IOHATUN W MPUMEHSTH 3TH
IIOHATUSA IIPYU ONMCAHNHU BEIIECTB U UX MPEBPAILECHUN;

e HCIIOJIb30BaTh XHUMHUYECKYI0 CHUMBOJMKY JJIi COCTAaBJICHHS (OPMYJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUM;

e ONpENEIATh BAJCHTHOCTh M CTENEHb OKUCICHUS XHMHYECKUX DSJIEMEHTOB B
COEIMHEHUSX PAa3IM4YHOIO COCTaBa, MPUHAJIEKHOCTh BEIECTB K ONPENEIEHHOMY Kilaccy
COCIUHEHUM 1o QopMmynaM, BHJ XUMHUYECKOH CBs3W (KOBaJeHTHas, HOHHas,
MeTaJuIMuecKasi) B HEOPraHMYECKUX COEIMHEHMSIX, 3aps]] HOHA 110 XUMUYECKOU (popMmyiie,
XapakTep cpeabl B BOJHBIX pacTBOpax HEOPraHWYECKHX COEAMHEHHM, THII
KPUCTaJUIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

e packpeiBaTh cMmbich llepuoanueckoro 3akona /[. 1. Menaeneesa u 1eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMNMCHIBATh M XapaKTepu3oBaTh TabiuuyHyro (opmy Ilepumonnueckoi
CUCTEMbI XMMHUYECKHUX 3JIEMEHTOB: Pa3iMyaTh MOHATUA «IJ1aBHas noArpynna (A-rpymnmna)»
u «mnobounas mnoxarpynna (b-rpymnmna)», Manble W OOJBIIME MEPHUOJBI, COOTHOCUTH
0003HAYEHUs, KOTOpbIE HUMEIOTCAd B MNEPUOAMYECKOM Tabiule, ¢ YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsl sapa,
oOlliee 4ucao 3JIEKTPOHOB M PACIPEIECICHHE UX MO JJIEKTPOHHBIM CIOSIM), OOBSICHSTH
oO0l1ue 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCAMHEHUI B Mpejaesiax
MaJIbIX IEPUOJOB U IIIABHBIX MOATPYII C YYETOM CTPOECHUS UX aTOMOB;

e KJIACCU(PUIIMPOBATH XUMUUECKHE AIEMEHThI, HEOPTaHUYECKUE BEILIECTBA, XUMHUUECKHE
peakiuu (1o YMCIy ¥ COCTaBy YYacTBYIOIIMX B PEaKIMH BEUIECTB, MO TEIIOBOMY 3 (DeKTy,
M0 U3MEHEHHUIO CTENIEeHEeN OKHUCIIEHUSI XUMUYECKUX AJIEMEHTOB);



e XapakTepHu3oBaTh (OMHCHIBATH) OOIIME M CHEeUU(PUUECKUE XUMHUYECKHE CBOWCTBA
MPOCTBIX U CJOKHBIX BELIECTB, MOATBEP)KJAs OMNHUCAHHE NPHUMEPAMH MOJIEKYJISPHBIX U
MOHHBIX YPAaBHEHHI COOTBETCTBYIOLIMX XUMUYECKUX PEAKLIUN;

e COCTaBJISITh YPABHEHUS AIEKTPOIUTUYECKON AUCCOLUAIIMM KUCIIOT, IIEI0YEH U comel,
IOJIHBIE M COKpAIll€HHbIE YpaBHEHHUS DPEaKIUl MOHHOIO OOMEHa, YpaBHEHUs pPEaKIuil,
MOATBEPKAAIOIINX CYIIECTBOBAHUE T'€HETUYECKON CBS3M MEXK/Y BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

e PACKpBIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca 3TUX PeaKIuil;

e IIPOrHO3UPOBATh CBOWMCTBA BELIECTB B 3aBUCUMOCTU OT UX CTPOEHHS, BO3MOKHOCTHU
MPOTEKaHUSI XMMUYECKUX NMPEBPALIEHUI B PA3JIUYHBIX YCIOBUSIX;

e BBIYHUCIISITH OTHOCUTEIBbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JOJII0 XMMHUYECKOI'O 3JIEMEHTa Mo (QopMyJie COEIMHEHUS, MAaCCOBYIO JOJIO BEILIECTBA B
pacTBOpE, MMPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEAKIUY;

e COOMIOATh TMpaBUJia TIOJIb30BAHUS XMMHYECKOM TMOCyAod U J1abopaTOpHBIM
o0OpyJOBaHMEM, a TakKKe IpaBUiia OOpalIeHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSMHU 1O BBINIOJIHEHUIO JAOOPATOPHBIX XMMHYECKUX OMBITOB MO MOJYYECHHIO U
CcOOMpPaHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOTO ra3a);

e IIPOBOJUTH PEAKIIMH, IOATBEPKAAIONINE KAUECTBEHHBIN COCTaB Pa3JIMYHbIX BEILIECTB:
pacno3HaBaTh ONBITHBIM MYTEM XJIOPUA-, OpPOMUI-, HOAUA-, KapOOHAT-, pocdaT-, CUITUKAT-
, Cyinb(dar-, THIPOKCUA-HOHBI, KATHOHbBl aMMOHHS W HOHBl H3YYEHHBIX METaJJIOB,
IIPUCYTCTBYIOIIKE B BOJIHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

e IIPUMEHSTH OCHOBHBIE ONEPALN MBICIUTEIBHON NEATEIbHOCTH — aHAJIW3 U CHHTE3,
CpaBHEHHUE, 000011IeHHEe, CHCTEMAaTU3aLMIO, BBISIBICHUE MPUYMHHO-CIIEICTBEHHBIX CBSI3EH —
JUTSL U3yYEHUs CBOMCTB BEILECTB M XMMHUYECKUX PEAKLM, ECTECTBEHHO-HAYUYHbIE METOIbI
MO3HAaHUS — HaOIIOJEHUE, HU3MEPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT (peajbHbIl U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
N HauMeHoBaHue KosanvecTBo yacos JJIEKTPOHHBbIE
°
w/n pas3aesioB H TeM B KoHTpoJibHbIE IpakTHyeckue (mdposeie)
cero
IporpaMmabl padoThbI padoThI o0pa3oBaTesbHbIC PeCYPChI

Paszgea 1. IlepBoHayajibHbIe XUMHYECKHE OHATHS

XUMUSI — BaKHAS

o
1.1 ZC::CCTTPI,)OQ.HaHH;I 5 3 1 bubmoreka I[{JOK
| i https://m.edsoo.ru/7f41837c
IIPAKTHYECKOU

ACATCIBHOCTH YCIIOBCKA

19 BemectBa u 17 1 1 bu6mmoreka [JOK
XUMHUYCCKUE PEaKIIUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3zges 2. BaxkHeiiue npeacTaBuTe/Id HEOPraHUYECKMX BELECTB
51 Boznyx. Kucnopo. 4 1 bu6moreka [JOK
[TonsiTre 00 oKCcHaAX https://m.edsoo.ru/7f41837c
99 Bopopon.Ilonstue o 3 1 bu6mmoreka [JOK
KHUCIIOTaX U COJIAX https://m.edso0.ru/7f41837c
2.3 Hoi?;zéi?mp& 8 1 1 bubamorexa LIOK
O CHOBARIAX https://m.edsoo.ru/7f41837c
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OCHOBHBIC KJIaCChI

2.4 | HeopraHW4ecKHX 12 bubnunoreka [IOK
' P . https://m.edso0.ru/7f41837c
COEIUHEHUI
Hroro no pazneny 27

Paznen 3. Ilepuoanuecknii 3akon u Ilepuoanyeckas cucrema xumuuecknx 3jeMeHToB . U. MenjaeseeBa. Ctpoenne

aTOMOB. XMMH4YecKasi CBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE P€aKIIuu

[Tepnoanueckuii
3aKOH U
[lepuoauueckas
3.1 c;cie?\/f; X:I:l(\:/II/I‘{eCKHX 10 buomorexa [IOK
https://m.edso0.ru/7f41837c
anemeHTtoB 1. U.
MenpeneeBa. Ctpoenue
aToMma
XuUMHYECKas CBSI3b.

39 OKuCIUTENBHO- 11 bu6moreka [JOK
BOCCTaHOBHTEILHEIE https://m.edsoo.ru/7f41837c
peakiuu

bu6mmoreka [JOK

Hroro mo pasnery 21 https://m.edso0.ru/7f41837c

Pe3epBHOE Bpems 0 bubnuorexa LIOK

https://m.edso0.ru/7f41837c

OBILIEE KOJIMYECTBO 68
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9 KVIACC

KosmuecTBo yacoB JJIeKTPOHHBIE
Ne HaumenoBanue pasaesion (un¢posbie)
KonTposabHbIe IIpakTnyeckue
n/n U TeM NPOrpamMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
Paszgeu 1. BemecTBo U XMMHYECKHE peaKIH
I1 0
11 | st oosommx pavteron | 4 1 Eumorera L1OK
' pasi https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
O
1.2 3aKof{I:)c1:feH B}IIZCTH XUMHAYECKUX 4 1 bubmworexa OK
' 5 P https://m.edsoo.ru/7f41a636
peakiuii
1.3 ?cn(f o, Xoaaccicne 11 2 1 butmaorexa [OK
: 17} nanusi. XuMU4eCKn
ATCEOTHAT https://m.edsoo.ru/7f41a636
peaKklMK B pacTBOpax
Hroro no pazneny 19
Pasznes 2. Hemerauuibl 1 X COeIMHEHUS
OO6mras xapakTepucTHKa BuGmiorexa LIOK
2.1 XAMHUYECKUX IJIEMEHTOB 6 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorenst
99 OO6mrast xapaKTepUCTHKA 9 1 1 bubmotexa [JOK

XUMHAYECKUX A1eMeHTOB VIA-

https://m.edsoo0.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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rpynsl. Cepa u e€
COCIMHEHUS

OO611ast xapakTepucTHKa

53 XUMHYECKHX 3JIEMEHTOB VA- 9 bubmmoreka [JOK
rpymibl. A3ot, pochop u ux https://m.edsoo.ru/7f41a636
COCIMHECHUS

OO6mas xapakKTepUCTHKA

54 XUMHYECKHUX 3JIeMeHTOB |V A- 8 bu6mmoreka IJOK
TPYMIIEL. YTIEPOI M KPEMHHUIMA https://m.edsoo.ru/7f41a636
1 UX COCTUHCHUS

Hroro no pazneny 32

Paznen 3. MeTasiibl 1 X COeIMHEHMSI

3.1 OO0111e CBOMCTBA METAILIIOB 3 bubmmorexa HOK

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

39 BaxxHeime Mmetaibl U uxX 9 bu6mmoreka [JOK
COCIMHEHUSI https://m.edsoo.ru/7f41a636

Hroro no pazneny 12

Paznen 4. XuMus 4 OKpy:Ka0IIas cpeaa

41 BemecTBa n marepuaisl B 5 bubmmoreka [{IOK
KHU3HH YEJIOBEKA https://m.edsoo.ru/7f41a636

Wroro no pazneny S)

PesepBHOE Bpems

bu6moreka IJOK
https://m.edsoo.ru/7f41a636
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OBIIEE KOJIMYECTBO YACOB
[10 [TIPOI'PAMME

68




HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Tema ypoka /3 KosmuecTBo yacos JJIEKTPOHHBIE
ungpoBbie
Beero fpp | JLp. K-p 06;&30ql;I;Teﬂblible
pecypchbl
Paznen 1. IlepBoHayaibHble XUMHUYECKHE MIOHATHS
Tema Ne 1. Xumuss — BaxkHasi 00J1acTh 34 14 0 0
€CTEeCTBO3HAHUS U MPAKTHYECKOM 1esITeJIbHOCTH
Yyeji0BeKa
1. [Ipeamet xumuu. Posib XuMHUM B )KU3HH YETIOBEKA. 1 bubmoteka [IOK
Tena u BemiecTna. https://m.edsoo.ru/7f4
1837c
2. [TonaTtue o MeTo1ax O3HAHUS B XUMUH lua bubmmoreka [JOK
(HaOiroieHHE, SKCIIEPUMEHT, U3MEpPEHUE). https://m.edsoo.ru/7f4
1837¢
3.1IpakTuyeckas padora Ne 1. «IIpaBuna paGoTsl B Iua 4 bubmoreka [JOK
71a00paTOpUX IPUEMbI OOPAICHHS ¢ Ja00PATOPHBIM https://m.edsoo.ru/7f4
000pyI0BaHHUEM» 1837c
Tema Ne 2 BemecTBa U XMMHUYeCKHE PeaKIMHU. 16 4 lu 5q 1y
4 Yucreie BemecTBa U cMecH. CIocoObI pa3ielIcHus 14 14 bu6moreka [JOK
cMmecei https://m.edsoo.ru/7f4
JI/O Nel «Pazgenenue cMecu ¢ IOMOIIBIO MAarHUTa. 1837c



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

S.IpakTuyeckas padora Ne 2 lu bubmmoreka [{JOK

«Pa3znenenune cMmeceii (Ha mpuMepe OUUCTKU https://m.edsoo.ru/7f4

MTOBAPEHHOMN COJIH )». 1837c

6.ATOMBI 1 MOJIEKYJbl. ATOMHO-MOJICKYJISIPHOE I bubmorexa [JOK

ydeHwue. BemecTBa MOJIEKYIISIPHOTO | https://m.edsoo.ru/7f4

HEMOJIEKYJISIPHOTO CTPOCHUSL. 1837c

7. XUMHUYEeCKHE 3JIEMEHThI. 3HAKHU (CUMBOJIbI) lu bubmmoreka [{JOK

XUMHYECKUX DJIEMEHTOB. https://m.edsoo.ru/7f4
1837c

8. [IpocTeie U ClIOXKHBIE BelIecTBa. XUMHUECKUNA I bubmorexa [JOK

HIIEMEHT. https://m.edsoo.ru/7f4
1837¢

9.3aK0H MOCTOSIHCTBA cOCTaBa. XUMHUYECKas lua bubmmoreka [JOK

dbopmyia. BaleHTHOCTh aTOMOB XUMUYECKHIX https://m.edsoo.ru/7f4

3JICMEHTOB. 1837c¢c

10. OrHocuTenbHas aroMHas Macca. OTHOCUTEIIbHAS lu bu6morexa IJOK

MOJICKYJIsIpHast Macca. BeIauciieHne OTHOCHTEIbHOM https://m.edsoo.ru/7f4

MOJIEKYJIIPHOM Macchl BEIIECTBA MO (hOopMyJIe. 1837c

11. BanentHocTh. CocTaBieHNE XUMUYECKUX (POPMYII lu

1o BajieHTHOCTU. CocTaBlIeHNE XUMUUECKUX PopMyIT

110 BaJieHTHOCTH. Ha3Banne OMHAPHBIX COSIUHCHMIA

12. MaccoBas 70151 XUMHUYECKOTr0 JICMEHTA B lu bu6morexka IJOK

COECIUHEHNU.

https://m.edsoo.ru/7f4
1837c
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13. ®uznyeckue U1 XUMUYECKHUE SIBICHUS. lu
Xnmuueckue peakiuu. [Ipusnaku u yciosus
IPOTEKaHUS XUMUYECKUX PEAKIIHMA.

JI/O Ne 2 «IIpu3Haky XUMHYECKHUX PEAKLIAN».

14. 3ak0oH cCOXpaHEHUS] MACChI BEIIECTB. XUMHUUECKUE I bubmmorexa [JOK
ypaBHEHUSI. https://m.edsoo.ru/7f4
JI/O Ne3 1837c

«Peakiyu, WIUTIOCTPUPYIONIME OCHOBHBIC MPU3HAKU:
-B3aumoeiicteue CuO (I1) ¢ cepHoit KUCITIOTOIA.
-B3aMMO/ICUCTBHE KeJIe3a C paCTBOPOM XJIOpHUIA

Menu(2)

15. BeruncneHnss KOnMM4ecTBa, MacChl BEIIECTBA I10 lu

YpaBHEHUSAM XUMUYCCKUX PEAKITUH.

16. Knaccudukaus XuMHUUeCKUX peakiui lu bubmmoreka [{OK
(coemuHeHUs, Pa3I0KCHHUS). https://m.edsoo.ru/7f4

JI/O Ne 4 «XuMH4eCKUEe peakiui: COSTUHECHUS, 1837c

Pa3TIOKCHHUS.

17. Knaccudukarms XuMAYECKUX pPEeaKIUn Iua bubmoreka [JOK

(3aMereHuss, OOMEH). https://m.edsoo.ru/7f4

1837c

JI/O Ne § «XuMHuueckue peakiyu: 3aMelICHHs,

oOMeH».

18. M. B. JIoMOHOCOB — yU4&HBIN-IHITMKIIOTIEIUCT. lu bubmotexa [JOK

O06o001IeHNe M CUCTEMAaTH3allisl 3HAHHUH 110 TeME https://m.edsoo.ru/7f4

«ITepBoHaYaIbHBIE XUMUYECKHUE TTOHITHUSY. 1837c



https://m.edsoo.ru/7f41837c
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19.KoutpoJabHasi padora Nel 1o Teme:
«IlepBoHaUaTIFHBIC XUMUYECKUE TIOHATHSD).

lu

bubmmoreka [JOK
https://m.edsoo.ru/7f4
1837c

Paznen 2. BaxxHeilnune npeIcTaBUTEId HEOPraHMYeCKUX BellecTB

Tema Ne 3. Bo3ayx. Kucsopoa. Ilousitue 00 44 lu bu6mmorexa [JOK

OKCHIAX https://m.edsoo.ru/7f4
1837c

20.AHanan3 pe3yabTaToB K/p Nel. lu bubmmorexa [{JOK

Bo3ayx — cmech razoB. CocTaB Bo3ayxa. Kucimopos https://m.edsoo.ru/7f4

— 3JIEMEHT U MpoCcTOoe BemiecTBO. O30H. 1837c

21. ®usnueckre ¥ XUMUIECKHE CBOMCTBA KUCIOPOa lu bubmorexa [JOK

(peakuuu oKUCIICHHUs, TopeHue). [lonsarue 06 https://m.edsoo.ru/7f4

OKCHJIaX. 1837c

22. Crioco0bl MOJIy4YeHHUs KUCI0poaa B 1abopaTopuu lua bubmoreka [JOK

¥ TIpOMBIIIUICHHOCTH. [IprMeHeHne kucaopoa https://m.edsoo.ru/7f4

TerunoBoit 3(HeKT XUMHUECKOW peakluu, TOHSITHE O 1837c

TEPMOXUMHYECKOM YPaBHEHUH, IK30- U

ASHAOTEPMUYECKUX peakuusix. TonamBo (HeQTh, yroiab

Y MeTaH). 3arpsi3HeHue BO3yXa, CIOCOOBI €T0

MPEIOTBPAIICHUS

23. IlpakTnueckasi padora Ne3 o Teme 14 bu6moreka [JOK

«ITony4yenue u cobupanue KUcjaopojaa, M3ydeHue ero
CBOUCTB).

https://m.edsoo.ru/7f4
1837c
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Tema Ne 4. Bogopoa. IlonsiTie 0 KMCJIOTAX B COJIAX 6u lu 24 bubmmoreka [JOK
https://m.edsoo.ru/7f4
1837c

24. Bogopoa — 3JI€MEHT M MPOCTOE BEILIECTBO. I bubmorexa [JOK

Haxoxnenue B mpupojae. ®usndeckue cBoiictsa. [o- https://m.edsoo.ru/7f4

JydeHHe BOJOPO/Ia B TaOOPATOPHH. 1837c

JI/O Ne 6.

«ITonmydenue Boopoaa Npu B3auMOICUCTBUN

pPacTBOpPA KUCIOTHI C LIMHKOM.

25.Xumuueckue cBoiicTBa Bojgopoa. [Ilpumenenue I bubmorexa [JOK

Bojopoja. [ToHsATHE 0 KUCI0TaX U COJIAX. https://m.edsoo.ru/7f4

JI/O Ne 7 «B3anmoecTBrE KHCIOTHI ¢ METaJlJIaMU U 1837c

MOJIyYEHHUE BOJIOPOIAY.

26. IlpakTnyeckas padora Ned lu bubmmoreka [{OK

o Teme «IlonydyeHue u cobupaHue BoI0po/Ia, https://m.edsoo.ru/7f4

HW3YYEHUE €T0 CBOMCTBY. 1837c

27. Monsipubiii 00bEM Ta30B. 3aK0OH ABOTaIpoO I

KonnuectBo BemectBa. Momnb. MosisipHast Macca.

28. Brruncinenus o0néMa, KOJIMYeCcTBa BEIECTBA ra3a lu

0 €r0 U3BECTHOMY KOJIMYECTBY BEIECTBA UITU

00BEMY.

29. Boiuucnenust 00bEMOB ra30B MO YPaBHEHUIO 14

peaKIuy Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIECHUM
rasos.
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Tema Ne 5. Boga. PactBopsbl. Ilonsitue 00 5y 1g lg bu6mmoreka [JOK

OCHOBAHHUSX https://m.edsoo.ru/7f4
1837c

30. ®du3nyeckre ¥ XUMHUYCCKHE CBOMCTBA BOJIBI. 1u bu6auoreka IIOK

Boga. MeToss! onipeiesieHnst cocTaBa BOIBI — https://m.edsoo.ru/7f4

aHanu3 ¥ cuHTe3. Boga B mpupoe u crocoOkwI ee 1837c

ouncTKU. KpyroBopoT BOJIbI B IIpUpOJIE.

31.CocraB ocHoBanuii. [lonstre 06 nHAMKATOpAX lu

32. Bona kak pactBopurenb. HacwleHHbIe 1 14 bubmmoreka [JOK

HEHACBIIIICHHBIC PacTBOPHI. MaccoBas JI0JIsI BEIIEeCTBA https://m.edsoo.ru/7f4

B pacTBoOpeE. 1837c

33. IlpakTuyeckas padora Ne5 lq bubmoteka [JOK

1o Teme «I[IpuroToBIcHNE pacTBOPOB C https://m.edsoo.ru/7f4

OonpeaeIEHHON MacCOBOM 10JIe paCTBOPEHHOTO 1837c

BEILIECTBAY.

34 KontpoJbHasi padota Ne2 la bubmmoreka [{IOK

o teMe «Kucnopoa. Bogopona. Bomay. BITP https://m.edsoo.ru/7f4
1837c

Tema Ne 6. BaskHelune npeacraBuTe I n 134 lu 44 lau | bubmmoreka [IOK

HEOPraHN4YeCKHX BelIeCTB. https://m.edsoo.ru/7f4
1837c

35.AHan3 KOHTPOJIBHOM PabOTHI. lu bubmmoreka [JOK

Oxcuapl: cocTaB, Kiaccu(puKalys, HOMEHKIIATypa.

https://m.edsoo.ru/7f4
1837c
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36. [TonydeHne n XUMUYECKHE CBOMCTBA KUCITOTHBIX, 14 bubmmoreka [{JOK

OCHOBHBIX U aM(OTEPHBIX OKCHIOB. https://m.edsoo.ru/7f4
1837c

37. CocraB ocHoBanuii. I[loHsTHe 00 WHAMKATOpaX. l4 bu6mmorexa [JOK

OcHoBaHus: cOCTaB, KiaccuduKaiys, HOMCHKIATypa. https://m.edsoo.ru/7f4

XUMHYECKHE CBOMCTBA OCHOBAHUM. 1837c

JI/O Ne 10 «Xumuyeckre CBOMCTBAa OCHOBAHUI».

38.[lonmyyenune ocHoBaHuii. AM(oTepHbIE OCHOBAHUSI. 14 bubmmoreka [{OK

Peakius HerTpaI3amum. https://m.edsoo.ru/7f4

J/O Ne 11 «Xumuueckue CBOMCTBa aM(pOTEPHBIX 1837c

OCHOBaHUI.

39. IlonsaTue o KucIOTaxX U CojaX. KHUCIIOTEI: cocTas, lu bubmoteka [IOK

KJIacCU(UKaIs, HOMCHKJIATypa. https://m.edsoo.ru/7f4
1837c

40. [TomyyeHne 1 XUMUYECKHE CBOMCTBA KUCIIOT. 14 bubmmoreka [JOK

JI/O Ne 12 «XuMudeckre CBOMCTBA KUCIIOTY. https://m.edsoo.ru/7f4
1837c

41. Comu (cpenHu€): HOMEHKJIATypa, CIIOCOOBI lu bubmmnoreka [{JOK

MOJTyYCHUSI. https://m.edsoo.ru/7f4
1837c

42. Conu (cpemHue): XUMUYECKHE CBOMCTBRA. lu

JI/O Ne 13
«XUMHUYECKHUE CBOUCTBA COJIEN).
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43. 'eHeTHYECKAs CBSA3b MEXKTY KilaccaMu 14 bubmmoreka [IOK

HCOPIaHUYCCKUX COCIMHEHUH. https://m.edsoo.ru/7f4
1837c

44. I'eneTnueckas CBsI3b MEXIY KlacCaMu I bu6mmorexa [JOK

HEOPTaHWYECKUX COCTUHEHUMN. https://m.edsoo.ru/7f4
1837c

45. IlpakTu4yeckasi padora Ne6 14 bubmmoreka [{JOK

Pemenne SKCIEpHMMEHTABHBIX 3agad 110  TEME https://m.edsoo.ru/7f4

«OCHOBHBIE KJIACCHI HEOPTAHMYECKUX COCTUHCHHINY 1837c

46. O0o0OIIeHNEe U CHUCTEMAaTHU3allds 3HAHUM 10 TeMe 14 bu6mmoreka [JOK

«OCHOBHBIE KJIACCHI COCIUHEHUINY. https://m.edsoo.ru/7f4
1837c

47.KontposansHas padora Ne 3 o teme "OCHOBHBIE Iy bubmoreka [JOK

KJIACChl HEOPTraHUYECKUX COCIMHEHU" .

https://m.edsoo.ru/7f4
1837c

Paznen 3. Ilepuoanuecknii 3akon u Ilepuoanyeckas cucrema xumuueckunx djeMmeHToB /. U. MenneJieena.
Xumnueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKIIMHU

CTpoeHnne aToOMOB.

Tema Ne 7. Ilepuoanyeckuii 3aK0H U
Ilepuoan4yeckasi cucreMa XUMHYECKHUX
sjemenToB /I. U. Menpaesieea. CTpoenue aroma

104

lua

bu6morexa IJOK
https://m.edsoo.ru/7f4
1837c
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48.AHaJIN3 KOHTPOJILHOH padoThI. lu bubmmoreka [{JOK
[TepBble MOMBITKY KIACCU(PUKAIIMN XUMUYCCKUX https://m.edsoo.ru/7f4
anieMeHToB. [IoHSATHE O TPyIax CXOIHBIX YIEMEHTOB 1837c
49. Tlepuonnueckuii 3axkoH u [leproanyeckas cucrema l4 bubmorexa [JOK
xuMuueckux 3rmemenTos J1. . Menzeneesa. https://m.edsoo.ru/7f4
1837c
50. I'pymimbl, Iepuoabl U MOATPYIIIIHI. I bubmmoreka [{JOK
M3MeHeHUEe CBOMCTB IPOCTBIX BEIIECTB, OKCHJIOB, https://m.edsoo.ru/7f4
THUIPOKCHIOB. 1837c
51. Crpoennie atToMoB. COCTaB aTOMHBIX SIEP. lu bubmorexa [JOK
N3oTorsl. https://m.edsoo.ru/7f4
1837c
52. CtpoeHue >IeKTPOHHBIX 000JI0YEK aTOMOB 14 bubmmorexa [{JOK
anemeHToB [leproandeckoii cuctemst 1. 1. https://m.edsoo.ru/7f4
Menpeneena. 1837c¢c
53. XapakTepucTrKa XMMHUIECKOTO JJIEMEHTA I10 €T0 Iy bubmmoreka [JOK
noJyioskenuto B [lepuoauueckoii cucreme . U. https://m.edsoo.ru/7f4
Menneneena. 1837c
54 XapakTepucTHKa XUMHUYECKUX DJIEMEHTOB lyu bubmmoreka [JOK
HEMETAJIJIOB IVIABHOW TIOJTPYIIBI HA OCHOBAHHH https://m.edsoo.ru/7f4
nojoxxenus B IIC u ctpoeHust aroma. 1837c
55. 3nauenue [lepuoauyeckoro 3akoHa aJis pa3BUTHUS lua bu6morexka IJOK

Haykd U nipakTuku. 1. 1. MenneneeB — y4EHbIN,
MEeAaror U rpax/JIaHuH.

https://m.edsoo.ru/7f4
1837c
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56.0000111eHHE U cUCTEMATU3AIH 3HAHUH 110 TEME 14 bu6mmoreka [JOK

«[lepuoanyeckuii 3aKOH U MEPHOIUUCSCKHI 3aKOH. https://m.edsoo.ru/7f4
1837c

57.KonrpoabHast pabora Ne 4 1o Teme: l4 lu | bubouoreka [IOK

«Ileproanaeckuii 3aKOH U TIEPUONIECKAS CUCTEMA. https://m.edsoo.ru/7f4
1837c

Tema Ne 8. Xumuueckasi cBsi3b. OKHCJIUTEIBHO- 11y lau | bubmmoreka [JOK

BOCCTAHOBHUTEJIbHbIE PeaKINH https://m.edsoo.ru/7f4
1837c

58. AHaJIN3 KOHTPOJILHOM PadoThI. l4 bubmorexa [JOK

DJICKTPOOTPUIIATEIIEHOCTh ATOMOB XUMHUYECKHIX https://m.edsoo.ru/7f4

3JIEMEHTOB 1837c

59. KoBasneHTHasi HEMOJISIpHAs XUMUYECKAsI CBSI3b. 14 bubmmorexa [{JOK
https://m.edsoo.ru/7f4
1837c

60. KoBaneHTHas mosisspHasi XUMUYECKas CBSI3b. Iua bubmmoreka [JOK
https://m.edsoo.ru/7f4
1837¢

61.Monnas cBs3b. 14 bu6mmoreka [JOK
https://m.edsoo.ru/7f4
1837c

62. Cteriens okucieHusi. OKHCIUTENIHN U lug bu6morexka IJOK

BOCCTAaHOBHUTCIJIH.

https://m.edsoo.ru/7f4
1837c
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63. OKUCIUTETLHO-BOCCTAHOBUTEIBHBIC PEAKIIUH. 14 bu6mmoreka [JOK
https://m.edsoo.ru/7f4
1837c

64. OxUCITUTETFHO-BOCCTAHOBUTEILHBIE PEAKITHH. I bu6mmorexa [JOK
https://m.edsoo.ru/7f4
1837c

65.0000111€HKE U CUCTEMATH3AIH 3HAHUH 110 TEME 14 bu6mmoTeka [JOK

«Xumudeckas cBsi3b. CTpOCHHUE BEIICCTBY. https://m.edsoo.ru/7f4
1837c

66.000011eHNE U cUCTEMATHU3AIAA 3HAHUH 10 TEME lua bu6moreka [JOK

«XuMu4eckas cBs3b. CTPOCHHE BELIECTBY. https://m.edsoo.ru/7f4
1837c

67. KonTpoabHas padora Ne 5 o reme «CtpoeHue 14 bubmmorexa [{JOK

aToMa. XUMHYECKAs CBSI3bY. https://m.edsoo.ru/7f4

(I'omoBast koHTpOJIbHAS paboTa.) 1837c

68.1ToroBhIi YpOK lu bubmmoreka [JOK

https://m.edsoo.ru/7f4
1837c
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9 KJIACC

Ne Tema ypoka /3 Kounuecr JJIEKTPOHHBIE
BO (uudposbie)
4acoB /P JI/P K/P o0pa3oBaTe/bHbIE
0O0. pecypcsbl
Paznen 1. BemecTBO 1 XMMHUYECKHE PeaKIIUU
1.1 TloBTOpEeHuUe M yrurydJjieHue 3HAHU I 4 4.) 0 0 1
OCHOBHBIX pa3/eJioB Kypca 8 kiacca
1. [Teprnoanyeckuii 3aKOH U IEPUOAUYECKAS l4 bubmoreka [JOK

cuctema xuM. dseMeHToB /1. Y. Menneneesa B https://m.edsoo.ru/7f41

CBETE CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH B 837c

M3MEHEHHH CBOMCTB XUMHYECKUX AJIEMEHTOB

IEPBBIX TPEX NEPUOIOB.

2. | Buapl XMMU4YECKOU CBSI3U U THUIIBI l g 1 bu6mmoreka IJOK
KPUCTATMYECKHX peméTok. CTpoeHHe https://m.edsoo.ru/7f41
BEIIECTBA. 837c
Bxoanoit koutposs «IloBTOpeHue u yriayoeHue
3HaAHUU OCHOBHBIX Pa3esiOB Kypca 8 Kiaccay

3. AHanIu3 BXOJHOTO KOHTPOJIS. 14 butmoreka [JOK

Knaccudukanus u HoMeHKIaTypa
HEOopraHnyeckux BemecTB. OCHOBHBIE KIacChl
HEOPTaHMYECKUX COSAMHECHUMN: UX COCTaB,
KJaccuukanus, CBOMCTBA.

https://m.edsoo.ru/7f41
837c
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4, | Pacu€rhl M0 XUMUYECKUM YPABHEHHUSIM. 14 bubnuotexa [JOK
https://m.edsoo.ru/7f41
837c

1.2 OcHOBHBbIE 3AKOHOMEPHOCTH XMMHYECKHX (3uw) (0u) O(w) | bubmmuoreka [IOK
peakuuii https://m.edsoo.ru/7f41
837c

5. | Knmaccudukanus XuMHIeCKUX PEaKIIHiA 110 lu bubmotexa [JOK
pa3IMYHbBIM NMpU3HaKaM. TernoBoit agdexT https://m.edsoo.ru/7f41
XUMHYECKUX pEAKIUNA. DK30 — U 837c
SHIOTEPMUYECKHUE PEAKIINH.

6. [ToHsATHE O CKOPOCTH XUMHUYECKON PEAKIINU. 14 but6moreka [JOK
[ToHSTHE O TOMOTCHHBIX U T€TEPOTreHHBIX https://m.edsoo.ru/7f41
pEAKLUSX. 837c

1. [TonsiTHe 0 XUMUYECKOM paBHOBECUH. DAKTOPBI, Iy bubmoreka [JOK
BIIUSIOIIHME Ha CKOPOCTh XUMHUECKOW PCaKIIMH U https://m.edsoo.ru/7f41
MOJIOKEHUE XUMUYECKOTO PABHOBECHS. 837c

8. | OKUCIUTENBHO-BOCCTAHOBUTEIHHBIC PEAKIIUH
1.3 DaexkTpoauTHUYecKas IMCCOMUAATIHA. (10w) (1u) (1u) (1v) | bubmmoreka [JOK
XuMHYeCKHE PeaKIii B PacCTBOPax https://m.edsoo.ru/7f41

837¢c

9. Teopus 3JIeKTPOTUTHUECKON TUCCOITUALINH. 14 butmoreka [JOK
CuItbHBIC | CITA0BIC DJICKTPOJIUTEHI. https://m.edsoo.ru/7f41

837c

10. | DnekrponuTUUecKast JUCCOLMALIAS KUCIIOT, 1y bubmoreka IIOK

OCHOBAHUU U COJIEH.

https://m.edsoo.ru/7f41
837c
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HCCJ’IGI[OB&HHG CBOMCTB PaCcTBOpPOB

QJICKTPOJIUTOB. Cna0ble 1 CUIIBHBIC QJICKTPOJIUTHI.

CrelneHn TUCCOLUAIIH.

11. | Uonnble ypaBHEHUS PEAKLIHM. lu bubmuotexa [JOK
JI.LO. Ne 1. «Peakriuun oOMeHa MEXIy https://m.edsoo.ru/7f41
pacTBOpPaMHU JICKTPOIUTOBY. 837c

12. | XuMuueckue cBOKWCTBA KUCIOT U OCHOBAaHUM B lu bubnmuotexa [JOK
CBETE IIPEACTABJICHHUHA 00 3JICKTPOJMTHUCCKON https://m.edsoo.ru/7f41
JIMCCOLIMAIIAH. 837¢c

13. | XumMu4uecKkue CBOMCTBA COJICH B CBETE g bu6amnoreka I{OK
MPEJICTaBICHUIA 00 JIEKTPOIMTHICCKOU https://m.edsoo.ru/7f41
JIACCOITAAITHH. 837¢c

14. | I[ToHsTHE O TUAPOIU3E COJICH. 14 but6moreka [JOK

https://m.edsoo.ru/7f41
837c

15. | IIpakTuueckas padora Nel Iy bubmoreka [JOK
«Perenune 3KCrIepUMEHTAIBHBIX 32129 . https://m.edsoo.ru/7f41

837c

16. | Pemenue 3a1a4 1o teme: 14 butmoreka [JOK
pacy€Thl IO YPaBHEHUSM XUM. PEaKIUH, eClin https://m.edsoo.ru/7f41
OJIHO M3 BEIIECTB JIaHO B U30BITKE. 837¢c

17. | O000IIEHNE U cCUCTEMATHU3AIIMs 3HAHUIA. lua bubmoreka IIOK

https://m.edsoo.ru/7f41
837c
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18. | KourpoJbHas padora Ne2 mo treme la bubnuotexa [JOK
«INEKTPOIUTHICCKAS TUCCOIHAITHS. https://m.edsoo.ru/7f41
XUMHUYECKHE PEAKIIUUA B PACTBOPAX). 837c

Paznen 2. Hemerasuibl 4 MX COCAMHEHMS
2.1 O0masi XapakTepUCTHKA XMMHYECKHX bubmoteka [JOK
3aeMeHTOB VIIA-rpynnel. I'anorensr (6u) (1a) | (2u) https://m.edsoo.ru/7f41
837c

19. | Ananu3 KOHTPOJBHON PabOTHI. 14 but6moreka [JOK
OO01rast xapaKTepUCTUKA HEMETAJLIIOB. https://m.edsoo.ru/7f41
Bonopoanbsie coeTuHEeHNs] HEMETAILIIOB. 837c
N3MeHeHns: KUCIOTHO-OCHOBHBIX CBOMCTB
BOJIOPOJIHBIX COCIMHECHUN HEMETAIJIOB B
nepuoaax u rpynnax [ICXO.

20. | O6mias XxapaKTeprUCTUKA TaJIOT€HOB. XUMHUYCCKHE 14 1 butmoreka [JOK
cBoiicTBa Ha mpumepe xyopa JI. O. Ne 2. https://m.edsoo.ru/7f41
«3HaKOMCTBO ¢ 00pa3iiamMu MPUPOJTHBIX 837c
COEIMHEHHUI HEMETAJUIOB (XJIOpUAaMH,
cyibpunamu cyinbhaTtaMu, HUTpaTamMmm)».

21. | Xnop. XuMHUYEeCKHE CBOMCTBA Ha IIPUMEPE XJI0pa. Iy bubmoreka [JOK
https://m.edsoo.ru/7f41
837c

22. | XnopoBogopon. CosisiHast KUCTIOTa U €€ COJIH, 14 1 but6moreka [JOK

XUMUYECKHE CBOMCTBA, OJIy4eHHUE, IPUMEHEHHUE.
JILO. Ne 3 «KauecTBeHHas peakuus Ha XJIOPUA-
HOH».

https://m.edsoo.ru/7f41
837c
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23. | [IpakTuyeckasi padota Ne2. 14 1 bubnuotexa [JOK
«[lony4yeHue CONIHON KUCIIOTBI, H3yUeHHe e& https://m.edsoo.ru/7f41
CBOMCTBY. 837¢c

24. | BeluncneHus 1o ypaBHEHUSAM XUMUYECKUX lu
pEaKIHii, €CIIM OJIUH U3 PEAareHTOB JIaH B N30bITKE

bubtmoteka IIOK
2.2 O01Iasi XapaKTEePUCTUKA XUMHYECKHX https://m.edsoo.ru/7f41
31eMeHTOB VIA-rpynnbl. Cepa u eé (8 u) (1u) (1u) (Iw) | 837c
coelMHEeHUsI

25. | O6mras xapakTepucTuka 31eMeHToB VIA- 14 bubmoreka [JOK
IpyNIbl. AJZIOTPOITHBIC MOAU(PUKAIIAN CEPHI. https://m.edsoo.ru/7f41
Haxosxnenue cepbl U €€ CoOeTuHEHUN B IPUPOJIE. 837c
XUMHYECKHUE CBOUCTBA CEPBI.

26. | IMoayrogoBasi KOHTpoOJIbHAs padoTa. lu 1 bubmuotexa [JOK
https://m.edsoo.ru/7f41
837¢c

27. | AHanu3 MoJayrogoBON KOHTPOJIbHOM paOOTHI. lu bubmoreka [JOK
CepoBoopo/i, CTpoeHuE, GU3HUCCKUE U https://m.edsoo.ru/7f41
xumudeckue cBoictBa. Cyiabhub. 837c

28. | Okcup cepsl (1V). CepHucras KUCiIoTa U €€ COJH. 14 but6moreka [JOK
https://m.edsoo.ru/7f41
837c

29. | Okcunsl cepbl. CepHast KucioTa, GU3NIECKUE U Iy 1 bubmmoreka [JOK

XUMHYECKUE CBOMCTBA, IPUMEHEHHUE.
JL.O. Ne 4

https://m.edsoo.ru/7f41
837c
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«— HCKOTOPLBIC XHM. CBOMCTBA CCpHOﬁ KHUCJIOTHI,
- KQUCCTBCHHAA PCAKIHA Ha CYJIL(I)&T-I/IOH».

30. | OkucnurenbHbIE CBOMCTBA KOHIEHTPUPOBAHHON 14 bubmuotexa [JOK
CEPHON KHUCIIOTHI. https://m.edsoo.ru/7f41
837c
31. | XuMuueckue peakiuu, Jexaniiue B OCHOBE lu bubmuotexa [JOK
IPOMBIIIICHHOT'O CII0Cc00a MOJyUYEHHUs CEPHOM https://m.edsoo.ru/7f41
KHUCJIOThl. XUMHUUYECKOE 3arpsi3HCHHE 837c
OKpPYXKaloIlel Cpe/ibl COeTMHEHUSIMU CEPBI.
32. | BoluucneHnrne MaccoBOM 107U BBIX0J1a MPOAYKTA lu bubmoreka [JOK
peaKIuu. https://m.edsoo.ru/7f41
837c
2.3 O0masi XapakTepucTUKa XUMHYECKUX (9u) (1) (4u) bubmuotexa [JOK
3jeMeHTOB VA-rpynnbl. A30T, ¢gocdop u ux https://m.edsoo.ru/7f41
COeIMHEeHHUSs] 837¢c
33. | O6mias xapakTepucTUKa 31eMeHTOB VA-TpynIibl. lu bubmoreka [JOK
A30T, pacipocTpaHeHue B IPUPOJIE, PUINICCKUEC https://m.edsoo.ru/7f41
1 XMMHYECKHE CBOMCTBA. 837c
34. | AMMuak, ero GpU3NIECKUE U XUMHUYCCKHE 14 butmoreka [JOK
CBOICTBA, IIOJIy4YCHHE U IPUMCHEHHE. https://m.edsoo.ru/7f41
837c
35. | Conu aMMOHUSL. Iy 1

JI. O. Ne 5.
«Pacno3HaBaHue KaTHOHOB AMMOHUS.
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36. | [IpakTuyeckasi padora Ne3. 14 bubnuotexa [JOK
«[lonyyenre aMMuaKa, U3y4eHHUEe €ro CBOMCTBY. https://m.edsoo.ru/7f41

837c

37. | PemeHue 3a7a4 Ha ONpeiesICHUE MacCOBOM I
(00BEMHOIT) TOJI BBIXO/Ia IPOIYKTA PEAKITUU OT
TEOPETHUECKH BO3MOXKHOTO.

38. | A3oTHas KuC0Ta, €€ (U3NIECKUEe U XUMHUECKHUE 14 bubnmuotexa [JOK
CBOMCTBA. https://m.edsoo.ru/7f41
JI. O. Ne 6. 837¢c

«B3anmonencTBue a30THOM KUCIIOTHI C
OCHOBHBIMH OKCHJIAMH, IIEIIOYaMH, COTISTMI).

39. | Ucnonp3oBaHuEe HUTPATOB U COJIEH aMMOHUSI B 14 bubmmoreka [JOK
KaueCTBE MUHEPATBHBIX YI00pEHUH. https://m.edsoo.ru/7f41
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH CpeIbl 837c
coenuHeHusamu azora JI. O. Ne 7.

«3HaKOMCTBO C a30THBIMU yJI0OPEHUSIMI.

40. | ®ocdop. Okcun pocdopa (V) u pocdopnas lu bubmoreka [JOK
KHCII0Ta, GU3NYSCKUE U XUMUIECKUE CBOWCTBA, https://m.edsoo.ru/7f41
MOJIy4eHue 837c

41. | Okcun dhochopa (V). dochopras kuciora u eé 14 butmoreka [JOK

conu. Mcrionp3oBanue ¢hochaTtoB B KauecTBeE
MUHEPAJIBHBIX YI00peHHi. 3arpsi3HeHue
NpUpOIHON cpeabl pocharamu.

JLLO. Ne 8

«3HaKoMCcTBO ¢ (hochopHBIMU YIOOPEHUSIMIY.

https://m.edsoo.ru/7f41
837c
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2.4 O6u1as XxapakTepUCTUKA XUMUYECKUX (8w (2u) (2w (1u)
aneMeHTOB |V A-rpynmnbl. Yriaepoa u KpeMHUN U
UX COCIUHEHUS
42. | OO1as xapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB bubnuotexa [JOK
IVA-rpynmnel. Yriuepoa u KpeMHUR U X lu https://m.edsoo.ru/7f41
coeiMHEHUs YTIepo/i, pacClpoCTpaHEHHUE B 837c
npupoje, GU3NIECKre U XUMUICCKHAE CBOHCTBA
AJtoTponus yriepoaa.

43. | XuMHYECKHUE CBOMCTBA yriiepoaa. AacopOus. 14 butmoreka [JOK
https://m.edsoo.ru/7f41
837c

44, | Oxcuasl yriaepoja, ux (u3ndeckue u Iy bubmoreka [JOK

XUMHUYCCKHE CBOMCTBA. DKOJIOTHYCCKUE https://m.edsoo.ru/7f41
po0JIeMbl, CBsI3aHHBIC ¢ okcuIoM yrieposa (1V). 837c
45. | YronbHas kucioTa u €€ conu. Kpyrosopor 14 1 butmoreka [JOK
yriepoaa B MIPUPOJIC. https://m.edsoo.ru/7f41
JI. O. Ne 9. 837¢c
«Pacrno3HaBaHue kapOOHAT — HOHOBY.

46. | IIpakTnueckasi padora Ne4. Iy 1 bubmoreka [JOK

«lTonyuenue yriekucnoro raza. Kauectsennas
peakiysi Ha KapOOHAT-HOH.

https://m.edsoo.ru/7f41
837c
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47. | IlepBoHauaiabHbIC MOHATHSA 00 OPTaHUYECKHUX 14 1 bubnuotexa [JOK
BEIIECTBAX KaK O COCAMHEHHSIX yIriIepoa https://m.edsoo.ru/7f41
Kpemnwuii u ero coequnenus. CrimkaTHas 837c
MIPOMBITTUICHHOCTb.

JI. O. Ne 10.
«IIpupoaHbIE CUIMKATBD).

48. | lIpakTnueckas padora Ne 5. lu 1 bubmuotexa [JOK
Pemenune skcriepuMeHTaIbHBIX 33/1a4 10 TEME https://m.edsoo.ru/7f41
«BakHeWIne HeMETaJUTbl U UX COCTMHCHUS. 837c

49. | KonrpoubHas padora no teMe «Baxneiue l4 1 bubmmoreka [JOK
HEMETAJUIBI U UX COCITUHEHUSD . https://m.edsoo.ru/7f41

837c
Pazgen 3. MeTaJssibl 1 X COeIMHEHU S
(3u) (2u) (2u) (u) bubmoreka [JOK
3.1 Obwue ceoticmea memannog https://m.edsoo.ru/7f41
837c
50. | Ananu3 KOHTpOJIbHOU paboThl. OO1Ias lu 1 bubmoreka [JOK

XapaKTePUCTUKA XUMUUYECKUX DJIEMEHTOB —
METaI0B. MeTalllIndecKas CBSI3b U
MeTa/uIM4YecKasl KpUCTalsInuecKas pemeTka.
dusnyeckre CBOMCTBA METAJUIOB. METAJIOB.
JI. O. Ne 11.

«3HaKOMCTBO ¢ 00pa3llaMy METAJIOB U
CIIaBoB». (paboTa ¢ KOJIIEKITUSIMH )

https://m.edsoo.ru/7f41
837c
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51. | OOuue cnocoOsl noxyyeHus: MeramioB. CIuiaBbl. 14 bubnuotexa [JOK
BbrurciieHus mo ypaBHEHUSAM XUMHAYCCKUX https://m.edsoo.ru/7f41
peaKkIuii, eCIu OJIMH U3 PEarcHTOB COJICPIKUT 837c
MIPUMECH.

52. | XuMH4YeCKHE CBOMCTBA METAJIIOB. 14 1 butmoreka IJOK
DIEKTPOXUMHYCCKHUH PST HATTPSHKCHUI https://m.edsoo.ru/7f41
MeTaiIoB. [loHsATHE 0 KOPPO3UU METAJIIOB. 837c
JI. O. Ne 12.

«BpITecHEHHE OJJTHOTO METaIIa APYTUM U3
pacTBOpPA COIM.
3.2 BaxkHeiimue MeTAJLJIbI M X COeTHHEHMS (11 u) (2u) (2u) (1u)

53. | llenouynsie MeTamibl. OKCUIBI U THIPOKCUIBI 14 bubmoreka IIOK
HATPUS U KaJIusl. https://m.edsoo.ru/7f41

837c

54. | lllenoyHO3eMETbHBIE METAIIIBI — KAJIbIIUN 1 14 butmoreka [JOK
Marauii. BaxxHenmme coeIuHEHU KaJIbLIU. https://m.edsoo.ru/7f41
JecTkocTh BOBI U CITOCOOKI €€ YCTpaHCHHUS. 837c

55. | O6001IeHe U cucTeMaTh3alus 3HaHU I la

56. | IIpakTuueckas padora Ne 6 o Teme 14 1 butmoreka [JOK
"YKEcTKOCTh BOJBI U METOMBI €€ yCTpaHEHUS https://m.edsoo.ru/7f41

837c

57. | Amomunuii. AMQpOoTepHBIE CBOMCTBA OKCHIA U Iy 1 bubmoreka [JOK

TUAPOKCHU/IA.
JI. O. Ne 13.
«3HAKOMCTBO C COEIUHEHUSIMU AJTFOMUHUS.

https://m.edsoo.ru/7f41
837c
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58. | XKenezo. Brruncienns no ypaBHEHUSIM 14 bubnuotexa [JOK
XUMHYECKUX PEaKIIU, €CIIM OJUH U3 PEarcHTOB https://m.edsoo.ru/7f41
JaH B U30BITKE WIH COAEPKUT MIPUMECH. 837c
Brruucnenns MaccoBOM JOJIM BbIXOa MPOIYKTa
peakiuu.

59. | Okcuasl, ruapokcuanl U conu xkenesa (1) u 14 bu6anoreka I{OK
xenesa (111). https://m.edsoo.ru/7f41
JI. O. Ne 14. 837c
«3HaKOMCTBO C pyJlaMU *KeJe3a, B3aUMOJICHCTBUE
KeJe3a ¢ KUCI0TaMu, COEIMHEHUN JKele3a C
OCHOBAHUSIMHU, JI0Ka3bIBatOIe aM(POTEPHOCTh
HMOHOB KeJe3a».

60. | [IpakTuyeckasi padora Ne7. 14 bubmmoreka [JOK
Pemenne skcriepuMeHTaIbHBIX 33/1a4 10 TEME https://m.edsoo.ru/7f41
«BaxHelnme MeTauibl U UX COSTUHEHUS. 837¢c

61. | BoeluucneHus no ypaBHEHUSIM XUMUYECKUX 14
pEaKIMii, €CIIM OJIUH U3 PEAareHTOB JIaH B U30bITKE
WJIM COAECPKUT NPUMECH. BBIUnCIEeHNs MacCOBOM
JIOJIA BBIXOJa MPOYKTA peaKIuu

62. | O6006menne u cucteMaru3anus mo reme «Oomue 14 butmoreka [JOK
CBOMCTBA METAJJIOBY https://m.edsoo.ru/7f41

837c

63. | 'ogmoBasi KOHTPOJILHAsI padoTa 1O TEME Iy bubmmoreka [JOK

«BaxkHennie MeTaibl 1 UX COSTUHECHUS).

https://m.edsoo.ru/7f41
837c

Paznen 4. XuMus u okpy:kaouias cpeaa
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4.1 BemecTBa M MaTepuaJbl B jKU3HH (54) (0u) (1) | (Ou) | bubmuoreka [IOK
YyeJoBeKa https://m.edsoo.ru/7f41
837c
64. | AHanu3 KOHTPOJIbHOU pabOTHI. l4 bubmuotexa [JOK
Oprannueckast XUMHs. https://m.edsoo.ru/7f41
BemectBa u Matepuaibl B MOBCETHEBHON KU3HH 837c
YeJIoBeKa.
65. | XuMHuecKoe 3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl 14 1 but6moreka [JOK
.YTJIeBOIOPO/IBI. https://m.edsoo.ru/7f41
JI. O. Ne 15. 837c
3HAKOMCTBO C YIJIEM, HEPTHIO, IPOIYKTaMU
66. | Kucnopojacoaepxaniue opraHuuecKkue 14 bubmmoreka [JOK
COE/IMHEHUS. https://m.edsoo.ru/7f41
837c
67. | AMUHOKHUCIIOTHI. benku. 14 butmoreka [JOK
https://m.edsoo.ru/7f41
837c
68. | [Tonmumepsl. Posb xuMuu B peiieHun lu bubmoreka [JOK

IKOJIOTHYECKUX TTPOOIIEM.

https://m.edsoo.ru/7f41
837c
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHUAJIBI VIS VUEHUKA

» Xumus, 8 knacc/ Pymsutuc I'.E, ®enpaman O.I" «IIpocsemieHue»
» Xumus, 9 knacc/ Pymsutuc I'.E, ®enpaman O.I" «I[Ipocsemienue»
tabnuiel: [lepuonuyeckas cucrema xumudeckux snementoB /. 1. Menneneesa,
TabauIa paCTBOPUMOCTH, FIEKTPOXUMUYECKHN sl HANPSLKEHHSI METAILIIOB
METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

- https://iro-49.ru/wp-content/uploads/2023/04/XuMmus-6a30BbIH-YPOBEHB.

-Peanuzanus-rpedoBanuii-OI'OC-0cHOBHOT0-00111€T0-00pa30BaHusl.
- Metoaunueckoe-niocooue-mis-yuutens.pdf
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru


https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.%20-
https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.%20-
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/




