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OCHOBHOI0 obuero obpaszoBanus



IHHOACHUTEJIBHAA 3AIIUCKA

[IporpaMMa Mo XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS COCTaBJI€HA HAa OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOH 0Opa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanus, mnpeactaBieHHbIx B DPI'OC OO0, a Takxke Ha OcHOBe enaepanbHON paboueit
IpOTpaMMbl BOCIIUTaHHUS M C y4ETOM KOHIICTIIUHU MPENOJaBaHMs y4eOHOro mpeaMera «XuUMUs» B
oOpasoBartenbHbIX opranu3anusx Poccutickoin denepammm.

[Tporpamma 1o XxuMuu Ja€T MpeACTaBICHUE O IENAX, 00Imel cTpaTeruu 00y4eHHsl, BOCHUTAHUS
U pa3BUTUs OOYYalOIIMXCS CpeACTBaMU Y4eOHOro IpeaMeTa, YCTaHaBIMBAaeT O00s3aTelbHOe
IIPEIMETHOE COZIEp KaHUE, IIPEyCMAaTPUBAET PACIIPEAEICHUE €T0 10 KilaccaM U CTPYKTYPUPOBAHUE 110
pazienam M TeMaM IporpaMMbl IO XUMHUHU, ONpPENENseT KOJWYECTBEHHbIE M KayeCTBEHHBIE
XapaKTEPUCTUKU COJIEP)KaHUs, PEKOMEHIYEMYIO I0OCIIE€OBATEIbHOCTh W3YYEHHUSI XUMHUU C YYETOM
MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€d, JIOTUKM Y4eOHOro TMpolecca, BO3PACTHBIX
0coOeHHOCTEeH 00yJaroImuXcsi, ONpeesieT BO3MOKHOCTH MpeaMeTa JUlsl peann3anuu TpeOoBaHUN K
pe3yibTaTaM OCBOCHHSI OCHOBHOW 0OOpa30BaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOILEro
o0Opa3oBaHMs, a Takke TpeOOBaHUI K pe3yibTaTaM OOy4YeHHUS XMMHUHM Ha ypOBHE LEJNEeH H3yuyeHUus
mpeIMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIHHOU JEATEIBHOCTH O0YYaIOIIErocs M0 OCBOCHUIO
y4eOHOTr0 COIEpIKAHMUS.

3HaHUE XMMUHU CIY)KUT OCHOBOH 111 (pOPMHUPOBaHHMS MHUPOBO33PEHHUSI OOYyUalOIIErocs, €ro
NPEJCTAaBICHUN O MaTepHaJbHOM EIMHCTBE MHpA, BAXKHYIO POJIb UTPAOT (HOpMUpPYEMbIe XHUMHEH
MPEJICTABICHHUS] O B3aUMOIIPEBPAILICHUSAX SHEPTUU M 00 SBONIOIMH BEUIECTB B IMPHUPOAE, O MYyTSIX
pereHus r100aNbHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPTETUIECKOM,
MUIIEBON U KOJIOTUYECKON O€30MacHOCTH, POOIIeM 3IpaBOOXPaHEHHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliil BO3MOXKHOCTEH MJisi camMopa3BUTUS U (OPMUPOBAHUS KYIBTYpPbI
JMYHOCTH, €€ 00mIei 1 (yHKIMOHATILHON TPAMOTHOCTH;

BHOCHT BKJaJ B (OPMHUPOBAHUE MBILIUICHUS U TBOPUYECKUX CHOCOOHOCTEH 0O0ydarommxcs,
HABBIKOB HUX CaMOCTOSITEIbHON Y4eOHOM JesTeNbHOCTH, SKCIEPUMEHTAIbHBIX U HCCIE10BATEIbCKUX
yMEeHUH, He0OOXOAMMBIX KaK B TIOBCEHEBHON KHU3HU, TaK U B IPOPECCHOHATBHOMN NesATEIbHOCTH;

3HAKOMMT CO CHEeUM(PUKON HAYYHOI'O MBILIUIEHHUS, 3aKJIa/1bIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsa Ha
€AMHCTBO IIPUPOJIBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAIIOM
B (h)OpPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yUarOLINXCs;

CHocoOCTBYeT (POPMHUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHHS K €CTeCTBEHHO-HAYYHBIM 3HaHMAM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOE 00pa3oBaHUE 00Y4arOIINUXCS.

JlaHHple HampaBiIeHUS B OOY4YEHHHM XHMHUH OO0€CleYMBAIOTCA CHEHM(UKON coJepKaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISIETCS MelIaroru4eckd aJalTHPOBAaHHBIM OTpakeHHEM 0a30BOil
HayK{ XMMUU Ha ONPEJEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHHs OPHEHTHPOBAaH Ha OCBOEHHUE
00y4aroIUMHUCST CUCTEMBbl TEPBOHAYAIBHBIX TOHATUH XMMHUH, OCHOB HEOPraHMYECKOW XHMHUHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATUN OPTraHUYeCKON XUMUH.

CrpykTypa copepkaHusi IpOrpaMMBbI 110 XUMUH c(hopMUpOBaHA HA OCHOBE CUCTEMHOI'0 T0X0/1a
Kk e€ u3ydeHuto. ConeprkaHue CKIIAJbIBA€TCS M3 CHCTEMbl NMOHSITHM O XHMHUYECKOM DJJIEMEHTE M
BEIIECTBE M CUCTEMbI MOHATHI 0 XUMHUECKOW peakuuu. O0e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbI
M0 MPHUHIMITY IOCIEI0BATEIbHOTO Pa3BUTHUs 3HAHMNA HA OCHOBE TEOPETUUECKHX MPEJCTaBICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepnoanueckoro 3akona Jl. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMMUH;

— Y4YEHHS O CTPOEHUH aToMa U XUMUYECKOHN CBS3H;

— TpeACTaBICHUN 00 JIEKTPOTUTUYECKON AUCCOLMAIMH BEIIECTB B paCTBOPAX.

Teopernueckre 3HAHUS pAcCMATPUBAIOTCS HAa OCHOBE OMIIUPHUYECKH TMOJIYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEOBATENILHO OT OJHOTO YPOBHS K JAPYrOMY, BBITIOJIHSS
GbyHKIIMM OOBSCHEHHS] UM MPOTHO3HPOBAHMS CBOMCTB, CTPOCHHUS M BO3MOKHOCTEH MPAKTUYECKOTO
IPUMEHEHHUS U TIOJTYyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHue nporpaMmbl 0 XUMUHU CITOCOOCTBYET (HOPMHUPOBAHUIO MIPEJICTABICHUS O XUMHUUECKON
COCTABJIAIOLIEH HAYYHOU KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM IPUPOJBI, HEHHOCTHOTO OTHOLICHUS
K Hay4YHOMY 3HAHMIO U METOJaM NO3HaHUs B Hayke. V3ydyeHrne XMMUM NPOUCXOIUT C TPHUBJICUYEHUEM



3HaHWH U3 paHee U3YYCHHBIX YUeOHBIX MpeaMeToB: «Okpyskaronmii Mup», «bruonorus. 5—7 Kiaccel» 1
«Du3zuka. 7 Kiacey.

[Tpy uM3y4eHUH XUMHUU MPOUCXOIUT (OPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOM HAayKH Kak
00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOM IEATEIbHOCTU YEJIOBEKAa U KaK OJHOIO U3
KOMIIOHEHTOB MHUPOBOM KYJNbTYpbI. 3ajjaya y4eOHOro MpeaMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMBbI
XUMHUYECKHX 3HAHUM — BaXKHEUIIMX (HAKTOB, MOHITHH, 3aKOHOB U TEOPETHUYECKHX ITOJOXKCHHH,
JOCTYIHBIX 0000LIEHUI MHPOBO33PEHUECKOIO XapaKTepa, si3bIka HAyKH, B MPHOOIICHUN K HAyYHBIM
METOJIaM TTO3HAHUS MPH MU3YUYCHUHU BEIIECTB U XUMHUYECKHX peakiui, B (OPMUPOBAHUU U Pa3BUTUU
MO3HABATEJIbHBIX YMEHUI U UX IPUMEHEHUH B yUeOHO-I103HABATEIbHON U YueOHO-HCCIIe10BATEIbCKOM
NeSITeIbHOCTH, OCBOCHUHU TPABUII 0€3011acHOT0 OOpAIIeHHs C BEHIECTBAMH B MIOBCETHEBHON YKHU3HH.

[Ipy wu3ydyeHWHM XUMHUU Ha YPOBHE OCHOBHOrO OOIIEro 00pa3oBaHUS BaKHOE 3HAYCHHUE
IPUOOPETHN TaKUE LIETH, KaK:

—(dopMupoBaHNE HWHTEIJIEKTYaJlbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpPa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY IMPUHSTHIO PEIICHUN, CIOCOOHOM ananTUpOBaThCA K OBICTPO
MEHSIOLIMMCS YCIIOBUSIM JKU3HU;

—HaNpaBICHHOCT, OOydYeHHWsI Ha CHUCTEMaTHYeCKOe TMPHOOIIEHHEe OOydJarommxcs K
CaMOCTOSITENIbHOM TO3HABATENbHOW MEATEIbHOCTH, HAYYHBIM METOJaM IO03HaHUs, (HOPMHUPYIOIIUM
MOTHBALIUIO M Pa3BUTHE CITIOCOOHOCTEN K XUMUU;

—obecriedyeHre  yCIOBHH, CHOCOOCTBYIOIIUX  MPUOOPETEHHI0  OOy4YaIOIUMUCS  OIBITA
pPa3HOOOpPa3HON JEeATETbHOCTH, TO3HAHUA MW CaMOIIO3HAHMS, KIIOUYEBBIX HABBIKOB (KITHOYEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEIbHOCTH;

—(opmupoBanue 001mel (yHKIIMOHAIFHONW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIIE
YMEHHH OOBACHATH W OLIGHUBATH SIBICHUS OKPYKAIOLIEro MHUpA, HMCHOIb3Yys 3HAHUS M  OIIBIT,
MOJTyYEHHBIC PU U3YYCHUH XUMHUHU, TPUMEHSTh MX MPU PEIICHUHN MPOOJIEM B TIOBCETHEBHOM KU3HU U
TPYZIOBOH JESTEIBHOCTH;

—dopmupoBanre y 0OydJalOMUXCS TyMaHUCTUYECKMX OTHOIICHUH, IMMOHUMAHHS IEHHOCTU
XUMHUYECKHUX 3HAHUU ISl BRIPAOOTKU SKOJOTHYECKH 1IeTIECO00Pa3HOT0 MOBEACHHS B OBITY U TPYIOBOM
JIESITEIbHOCTH B LIETISIX COXPAHEHMsI CBOETO 3/J0POBBS M OKPYKAIOLIEH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIUTAHHIO Ha
OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX L[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Hpoduis u
HANPaBIEHHOCTHU JabHEHIIIET0 00YUEeHHUS.

OO0miee 4MCIO 4YacoB, OTBEIEHHBIX I M3Yy4EHUS XMMHUHU Ha YpOBHE OCHOBHOTO OOLIETro
oOpa3oBanus, coctaBnseT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B HeZleni0), B 9 kinacce — 68 yacoB
(2 yaca B HeziemIO).

COJAEP)KAHUE OBYYEHUA
8 KVIACC

IlepBoHauya/ibHbIe XMMHUYECKHE TOHATHUSA

IIpeamer xumuu. Posib XUMHUM B KU3HM 4YeIOBEKAa. XMMHS B CUCTEME HayK. Teyla M BemecTna.
®du3nyueckue CBOWCTBa BELIECTB. ArperaTHoe cocTtosiHue BeulecTB. [loHATHE 0 MeToAax MO3HAHUS B
xuMun. Yucteie BemecTBa U cMecu. CrocoObl pa3iesieHus CMeceil.

ATOMBI U MOJIEKYNbl. XUMHUUECKUE 3eMeHThl. CHMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie u
CJIO’KHBIE BENIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumuyeckasi popmyna. BaneHTHOCTh aTOMOB XWMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
coctara BemiecTB. OTHOCUTENbHAS aToMHas Macca. OTHOCHUTENbHAsT MOJIEKYJIsIpHast Macca. MaccoBast
JIOJISI XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH.

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3anmocBA3b KoauyecTBa, MAacChl M YHCIIA
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacy€Tel mo hopMynaM XMMHUYECKUX COCTUHEHUH.

dusnyeckue U XUMUYECKHUE SIBICHUS. XUMHUECKash peaklys U €€ MPU3HAKU. 3aKOH COXPaHEHUs
Macchl BEIIECTB. XUMHUYECKHE ypaBHeHHs. Knaccudukanus XUMHUYECKUX PEaKiui (CoeIuHEHUs,
pa3NoKeHMs, 3aMeIeHusI, 0OMEHa).

Xumuueckuii IKCnepumenm:



3HAKOMCTBO C XHMHYECKOM TOCYy[I0#, mpaBuiaamMu pabOThl B JIabopaTOpuu M NpuEéMamMu
oOparteHus ¢ 1a00paTopHBIM 000PYIOBAHUEM, U3YUCHHE U ONMHUCaHuEe (PU3MUECKUX CBOHCTB 00pa3lioB
HEOpPraHMYECKUX BEIeCTB, HaOMoAeHne (u3nuecKkux (IJIaBJICHHE BOCKA, TasHUE JIbJla, pacTUpPaHUeE
caxapa B CTYyIIKE, KUIIEHUE M KOHJEHCAlUsl BOJbI) U XUMHUYECKUX (FOPEHHE CBEYH, NPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJCHCTBHE MeNla C KHUCJIOTOM) sBIEHUM, HAOMIOACHHE U ONHMCAHUE
IPU3HAKOB IPOTEKaHMWsI XUMHYECKMX peakuuid (pa3joKeHUe caxapa, B3aUMOJICHCTBUE CEpPHOU
KHUCJIOTHI C XJIOpUAOM Oapus, paznoxeHue ruapokcuna meau (Il) mpu marpeBanum, B3auMoaencTBre
xkenesa ¢ pactBopom cosir Meau (I1), u3ydenne ciocoboB paszieieHusi CMECeil: ¢ TOMOIIbI0 MarHUTa,
¢bunbTpoBaHMe, BbIMApUBAaHUE, AUCTUIUIALUSA, XpoMaTorpadus, MPOBEICHHE OYUCTKU IOBAPEHHON
CONM, HAONIOJIEHHE M OIMCAaHHE pe3yJbTaTOB IPOBEACHUS ONbITA, HUIIOCTPUPYIOLWIETO 3aKOH
COXPaHEHHMsI MAaCChl, CO3JAHUE MOJIEJICH MOJIEKY (IIapOCTEPIKHEBBIX ).

Baxnelinue npeacraBuTe/ M HEOPraHMYECKUX BeLeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — 31€MEHT M MpPOCTOE BEILECTBO.
Haxoxnenune xuciopona B mpupoje, (usnyeckue M XMMHUYECKHE CBONCTBA (pEakIHH TOPEHHS).
Oxkcunpl. Ilpumenenue kucnopoaa. CrnocoObl TMONyd4eHHs KHCIOpoaa B jaboparopuu U
npoMbIIuIeHHOCTH. KpyroBopoT kucnopona B mpupoae. O30H — amioTponHas Moaudukanus
KHCJIOPO/JIa.

TermnoBoil 3G ¢dexkT XUMHUYECKOW peakUud, TEPMOXUMHUYECKHE YypPaBHEHHS, OK30- H
SHJIOTEPMHUUECKHE PeakUru. TOMIMBO: yroyib U METaH. 3arpsA3HeHre BO3AyXa, YCUIICHUE NapHUKOBOTO
s dexTa, pa3pymeHHe 030HOBOTO CIIOSL.

Bomopon — snemeHT u mpoctoe BemiecTBo. HaxoxxaeHue Bogopoda B mpupoje, pu3ndeckue u
XUMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI OTy4eHus. Kucnoter u conm.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMUYECKUM YPaBHEHHSIM.

®usnueckue cBoucTBa BOAbl. Boma kak pactBoputens. PactBopbl. HacelmeHHble U
HEHACBIIIEHHbIE pacTBOPBL. PacTBOpUMOCTh BeliecTB B Boje. MaccoBasi 0Jis BEUIECTBA B PacTBOPE.
Xumuueckue cBorcTtBa Boabl. OcHoBanus. Poiib pacTBOpOB B NpHUpPOAE M B JKU3HU YEJIOBEKA.
Kpyrosopot Boabl B mpupoe. 3arpsi3sHeHue NpupoaHbIX BoA. OXpaHa U OUYMCTKA MPUPOIHBIX BO/I.

Knaccudukanust Heopranmueckux coenuHenuit. Oxcuapsl.  Kriaccudukamums  OKCHIIOB:
cojeoOpa3zyromue (OCHOBHBIE, KHUCIOTHBIE, aM(OTepHbIE) U HecojeoOpasyromue. Homenkiatypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmyyeHne okCcuaos.

OcnoBanus. Knaccudukanus  ocHoBaHMiM: IIENOYM W HEPAaCTBOPUMBIE  OCHOBAHUS.
Homenknarypa ocHoBanmiil. @u3ndeckre 1 XUMUYECKHE CBOKMCTBA OCHOBaHMM. [loimyueHne ocHOBaHUM.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucnor. Pu3nueckue M XHUMHYECKUE
cBoiicTBa kuciot. P akruBHoctu metamuioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknatypa coisieid. @u3nueckue 1 XMMHUECKUe CBOMCTBa coiied. [lonydyenue comneit.

I'eneTnyeckas CBA3b MEXKy KJIACCAMHM HEOPTAHUYECKUX COCTMHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeENIEHUEe COJEpKaHUs KUCIOpoJa B BO3AyXe, IOJIyu€HUE, COOHMpaHue,
pacrio3HaBaHME€ M M3Y4YE€HHE CBOWMCTB KHCIOpOZa, HaOJIOJIeHNe B3aUMOJICWCTBUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBUS BO3HMKHOBEHMSI M TpPEKpalleHHs TOpeHus (moxkapa), O3HAKOMIIEHHE C
o0pa3laMu OKCHJOB M ONMCAaHUE MX CBOWCTB, MOJyYyeHHE, cOOMpaHUe, paclio3HaBaHUE M H3yueHHUE
CBOMCTB BoOjOpoJia (ropeHue), B3aumozeicTBue Boaopona c¢ oxcuaoMm wmeau (Il) (BozmoxHO
UCTIOJIb30BaHUE BHJEOMATepHalioB), HaOMIoleHHe 00pa3oB BEIIECTB KOJUYECTBOM | MOIb,
HCCJIEIOBaHHE OCOOEHHOCTEN PACTBOPEHHUS BEILIECTB C Pa3IMYHON pacTBOPUMOCTHIO, IIPUTOTOBIICHUE
pacTBOPOB C OIpPEACIIEHHOW MacCOBOM [0JIEM PACTBOPEHHOIO BELIECTBA, B3aUMOJIECHUCTBUE BOJBI C
MeTaJjlaMHu (HaTpueM M KajblleM) (BO3MOXHO HCIOJIb30BaHHE BUIECOMATEPHUAIOB), HCCIEI0BaHUE
00pa3loB HEOPraHWYECKHUX BEIIECTB pPA3JIMYHBIX KIJIACCOB, HAOJIOJCHHE W3MEHEHHUs OKpacKu
WHJIUKATOPOB B PACTBOpax KHUCJIOT W IMIeno4el, m3ydeHue B3zaummojenctBusi okcuma meau (1) c
pacTBOPOM CEpHOM KHUCJIOTBL, KHUCIOT C MeETalJlaMHM, peakUMi HeWTpaln3aluu, I0JIyYeHHE
HEpPaCTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOIO METajlla APYTMM H3 PacTBOpPA COJM, PELICHUE
IKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BakHelne Kiaccbl HEOPraHUYECKUX COEANHEHUID.

Iepuonuveckuii 3akon u Ilepuogmueckass cucrema xumuuyeckux 3viementoB JI. H.
MenpesneeBa. Crpoenne aromoB. XuMu4yeckasi CBsi3b. OKHCJIMTEIbHO-BOCCTAHOBHTEJbHBIE
peakuumn



[lepBble MOMBITKM KiIacCU(PUKAIMU XUMHUYECKUX 3JIeMeHTOB. lloHATHE O Tpymmax CXOTHBIX
AJIEMEHTOB (IIEJIOYHBIE W IIEJI0YHO3EMENbHbIE METaJIbl, TaJIOTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTepHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepnonnueckuil 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHTos [[. M. Menneneena.
Koportkonepuoanas u jmHHonepuoanas ¢Gopmsl [leproanyueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
. WN. Menneneesa. Ilepuonst u rpynnbl. DU3HYECKH CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB
nepuoja U rpymIbl JJIEMEHTa.

Crpoenue atomoB. CoctaB aToMHBIX sjep. M3ortombl. DnekTponbl. CTpoeHUE 3JIEKTPOHHBIX
00os0uek aroMoB nepBhIX 20 xumMudeckux 3neMeHToB [lepuoanueckoit cucremsl JI. . Menneneena.
XapakTepucTuKa XMMHMYECKOrO 3JIEMEHTAa II0 €ero ImnoiokeHuro B Ilepumonmueckoinn cucreme [l
H. Meunneneena.

3aKOHOMEPHOCTH M3MEHEHHUS pajuyca aTOMOB XHUMHUYECKHUX JJIEMEHTOB, METALIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB I10 TPYIIaM U IepUOIaM.

3nauenue [lepuogumueckoro 3akona u llepuoguueckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB ISt
pa3BuUTHs HayKu U npakTuku. . I. MenneneeB — yd€HbIN U IpakIaHUH.

Xumnueckasi cBsizb. KoBanenTHas (MOsipHasi U HEMOJSPHAs) CBSA3b. DJIEKTPOOTPUIIATEIIEHOCTh
XUMHUYECKHX 3JIeMeHTOB. MloHHAas CBS3b.

Crenenb okxucieHusi. OKUCIUTEILHO-BOCCTAHOBHUTENIbHBIE peakiuu. [Ipoiecchl okuciaeHus u
BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4eHHEe OOpa3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE THMAPOKCHIA IIMHKA C
pacTBOpamMu KHUCJIOT U IET0YEH, MPOBEAECHUE OMBITOB, MILTIOCTPUPYIOMINX MPUMEPHI OKHUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3TIOKEHUs, COSTUHEHHUS).

Meswcnpeomemmnbwie ceasu

Peanuzanust MeXIpeIMETHBIX CBSI3€U MPU M3YYEHUHM XMMHH B 8 KJIACCE OCYIIECTBIISIETCS Yepes3
UCIIOJIb30BAaHUE KaK OONIMX €eCTECTBEHHO-HAYYHBIX TOHATHM, TaK W TIOHSATHH, SIBIISIOLUIUXCS
CUCTEMHBIMU JIJISl OTJEJIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OOme ecTeCTBEHHO-HAyUYHbIE TOHSATHSA: HAy4dHbIH (DaKkT, THMoOTe3a, TEOpHs, 3aKOH, aHaJU3,
CUHTE3, KIacCU(UKaIUs, TEPUOANUYHOCTD, HAOIIOACHNE, YKCIIEPUMEHT, MOACIUPOBAaHNE, U3MEPEHHE,
MO/1€]1b, SIBJICHUE.

®du3nka: Matepusi, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIbI, PAAUOAKTUBHOCTb,
MOJIEKYJa, JIEKTPUYECKHUI 3apsj, BELIeCTBO, TeI0, 00BbEM, arperarHoe COCTOSHUE BEILECTBa, ras,
busnyecKkre BeNMYUHBI, €IMHULIBI H3MEPEHHUS, KOCMOC, TNIaHEeThI, 3BE3/1b1, COIHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, rumpochepa, MHUHEpaNIbl, TOPHBIE TOPOJIBI, IMOJE3HBIE HCKOMAeMbIe,
TOIUTMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo M XumMHuyecKkasi peakuus

Ilepuoanueckuii 3axoH. [lepuonnueckas cucrema xumudeckux anemeHtoB /. Y. Menneneena.
CTtpoeHue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XHUMHYECKHX JJIEMEHTOB NEPBBIX TPEX
MEpUOJOB, KalMs, KaJblMsl U HMX COCIAMHEHUW B COOTBETCTBUU C IOJIOKEHUEM DJIIEMEHTOB B
Ilepnonnueckoi cucTeMe U CTPOCHHEM MX aTOMOB.

CrpoeHue BelecTBa: BUAbl XUMUYECKOHN CBA3U. TUIBI KPUCTAIIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKN U BUJIa XMMUYECKOM CBS3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPTraHMUECKUX BEIIECTB. XMMUYECKUE CBOICTBA BEIIECTB,
OTHOCSIIUXCA K Pa3JIMYHBIM KJaccaM HEOPraHMYECKHWX COEJUHEHUH, TEeHeTHYecKas CBS3b
HEOPraHUYECKUX BELIECTB.

Knaccudukanuss XuMUYECKUX peaknuid 1O Pa3IMYHBIM TpU3HAKaM (110 YUCITy M COCTaBy
YUaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TETUIOBOMY d(PQEKTy, M0 M3MEHEHHUIO CTENEHEeH OKUCICHHS
XUMHYECKHUX DJIEMEHTOB, TI0 00paTUMOCTH, MO YYacTHIO KaTaiau3aTopa). JK30- U 3HJIOTEPMHUYECKHE
peakiu, TePMOXUMHUYECKUE YPABHEHHUS.

[TonsiTie O CcKOpOCTH XUMHUYECKOW peakuuu. [loHsTHEe 00 OOpaTUMBIX W HEOOpPaATUMBIX
XUMUYECKUX peakuusx. [IoHsITHEe O TOMOreHHBIX U TeTepOreHHbIX peakuusix. [loHsTtue o karamuse.



[TonsTe 0 XxuMHyecKoM paBHOBecHH. DAKTOPHI, BIMUSIONIME HA CKOPOCTh XMMHUYECKOM peakuuud u
MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHCITUTENIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIMM,  3JCKTPOHHBIM  OalaHC  OKUCIUTEIhHO-
BOCCTaHOBUTENBbHON peakuuu. CocTaBieHUE YPABHEHUM OKUCINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMN
C HCIMOJIb30BaHUEM METO/1a AJIEKTPOHHOIO OaiaHca.

Teopus AEKTPOITUTUIYECKON TUCCOIUANU. DIEKTPOIUTHI U HEIIEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M IUCCOLMALIMY BEUIECTB C PA3IUYHBIMU BUAAMH XUMUYECKOM CcBsi3u. CTeneHb AUCCOIHAIINH.
CunbHbIC U ClIa0bIe 3IEKTPOIUTHI.

Peakuun wmoHHOTO OOMeEHa. YCIOBHUS MPOTEKaHMsI PEaKUil HMOHHOIO OOMEHa, MOJIHbIE U
COKpallEHHbIE HOHHBIE YypaBHEHUs peakuuil. CBolicTBa KHCJIOT, OCHOBaHMM U COJell B CBeTe
IpeJICTaBICHU 00 3JIEKTPOIUTHYECKON nucconuanuu. KauectBennble peakiuu Ha HOHBL. [loHsiTue o
TUAPOIIN3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJIEISIMM KPUCTAUNIMYECKUX PEIIETOK HEOPIaHUYECKUX BELIECTB — METAJUIOB
u HeMmeTauioB (rpadura W anmasa), CIOKHBIX BEIIECTB (XJOpHUJa HATpHs), HCCISAOBAaHUE
3aBHCUMOCTH CKOPOCTH XMMHYECKOW PEaKIMi OT BO3JCHCTBUS Pa3IMYHBIX (aKTOPOB, HCCIIEOBAHNE
3JIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MpoIlecca AMCCOIUAIMKM KHUCIOT, IIENo4Yed u cosel
(BO3MOKHO HCIIOJIb30BaHHUE BUAECO MATEPHUAIOB), MPOBEJICHHUE OIBITOB, HIUTFOCTPHPYIOIINX MPU3HAKU
MPOTEKaHUs peakuil HOHHOTrO oOMeHa (0Opa3oBaHuE OcajKa, BbIIEJICHHE raza, o0pa3oBaHHE BO/IbI),
OTBITOB, WJUTIOCTPUPYIOUINX TPUMEPBI OKHCIUTEIHbHO-BOCCTAHOBUTEIFHBIX peakiuii (TopeHwue,
peaKiuu pa3joKEHUs, COCIWHEHUs), pPACIIO3HABAaHWE HEOPraHMYEeCKHX BEIIECTB C MOMOUIBIO
Ka4eCTBEHHBIX PEAKIIMI HA MOHBI, PEIICHHE YKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTa/uibl 4 MX cOeJUHEHUS

OOmast xapakTepucTuKa rajoreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTEpPHBIC CTETCHU
okucneHus. CrtpoeHue U (U3MYECKHE CBOMCTBA MPOCTBIX BELIECTB — TaJIOTeHOB. XHUMHYECKHE
CBOMicTBa Ha ImpuMepe xjopa (B3aUMOJEHCTBHE C METAUIAMM, HEMETaUlaM{, LIEJIOYaMH).
XnopoBonopos. CossiHast KMCI0Ta, XUMUUYECKHE CBOICTBA, MOTydyeHue, npuMeHenue. Jlelicteue xyopa
U XJIOPOBOJIOPO/Ia HA OPTaHU3M YelloBeKa. BaykHelme XJI0pu/ibl U UX HaX0XAEHHUE B IPUPOJIE.

Obmass  xapaktepuctuka 31eMeHTOB VIA-rpynmbl.  OCOOEHHOCTH  CTPOCHHMsS  aTOMOB,
XapakTepHble cTeneHn okucaeHus. CTpoeHue U pru3nuecKkue CBONCTBA MPOCTHIX BEIECTB — KUCIOPOa
U cepbl. AJUIOTPOINHBIE MOIU(UKAIIMH KUCIOPOAA U cepbl. XUMUYeCKHUe cBoicTBa cepbl. CepoBOOPOI,
CTpoeHHe, (U3NYECKHe M XHMHUYeCKHe CBOWCTBA. OKCHIBI cepbl KaK IPEICTABUTEIN KUCIOTHBIX
okcusioB. CepHasi KUCIIOTa, (pU3MUECKUe U XUMHUYECKUE CBOMCTBA (00IIMe Kak MpeAcTaBUTeNs Kiacca
KHUCIOT U creunpuyeckue). XUMHUECKUE PEeakluu, JIeKallue B OCHOBE IMPOMBIIIJIEHHOIO criocoda
NOJy4YeHus: cepHOi kucnotel. [Ipumenenue cepHoil kucaoTel. ConM CepHOM KUCIOThI, KAueCTBEHHAs
peakuus Ha cynabpar-uoH. HaxoxaeHue cepbl U €€ coequHeHn B mpupojie. XMMHUECKOE 3arpsa3HeHHe
OKpY’Karollel cpesibl COeAMHEHUSIMH Cepbl (KUCIOTHBIE J0XK]H, 3arpsi3HEHHE BO3/lyXa U BOAOEMOB),
CIOCOOBI €ro MPe0TBPAIICHHUS.

OOmras xapakrepucTika 31eMeHToB VA-rpynnsl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIe
CTETIeHU OKHCJICHUSA. A30T, pacImpoCcTpaHeHHWE B Tpupoze, (U3NYeckne W XHMHUYECKHE CBOWCTBA.
Kpyrosopot azora B mpupoje. AMMHUAK, ero (pu3n4eckrue U XUMHUYECKHE CBOWMCTBA, MOJYYEHUE U
npuMeHerne. Coinu aMMOHUS, UX (U3NYECKHe W XMMUYECKHe CBOWCTBA, MpuMeHeHne. KauecTBeHHas
peaknys Ha MOHBI aMMOHHUA. A30THasi KHCJIOTa, €€ moylyueHue, GU3nyeckue 1 XMMUYEeCKHe CBOWCTBA
(o0mme Kak MpeaCTaBUTENs Kilacca KUCIOT M crenududeckue). Mcnonb3oBaHue HUTPATOB U COJEH
aMMOHHSI B KaueCTBE MHHEPAJIbHBIX YHO0OpeHMH. XHMHYECKOe 3arpsi3HEHUE OKpYXKarolled cpebl
COCIMHEHUSIMU a30Ta (KUCIIOTHBIE MOKIH, 3arps3HEHHE BO3/yXa, MOuBbl U BOJOEMOB). Docdop,
aIoTponHble MoguduKanuu gocpopa, puzndyeckue u xumuueckue coiicrsa. Okeun dpocdopa (V) u
dbocdopHas kucioTa, pu3nyecKkrue 1 XUMUYECKHE CBOMCTBA, moinydeHnue. Mcnons3oBanue gocdartos B
Ka4eCcTBE MUHEPAJIbHBIX yI00pEHUH.

O6mass  xapakrepuctuka 31eMeHTOB |VA-rpynnbel.  OcoGEHHOCTH  CTPOECHHSI  aTOMOB,
XapakTepHbIe CTEMEHW OKHUCIIEHUsS. YTJEpoJ, auIOTPONHble MOAM(DUKALMHU, pacHpOCTpaHEHUE B
npupoje, pusmdeckue W XMMHYECKHE CBOWMCTBa. AjcopOmus. KpyroBopoT yriaepoma B HpUpOE.
Oxcuapl yriepoga, uX (u3nyeckue M XMMUYECKHE CBOICTBA, JEHCTBHE HA JXUBBIC OpPTaHU3MBI,
MOJydeHHe W TPUMEHEHHE. DKOJOTHYEeCKHe MpoOJeMbl, CBs3aHHBIC ¢ okcuaom yrieposa (1V),
TUIIOTEe3a TI100aIbHOTO MOTEIUICHUS KIIMMaTa, IMapHUKOBLIN 3 dekT. YronpHas Kucnora u e€ coiu, ux
dbusznyecknue M XUMHUYECKHE CBOMCTBA, MOJy4yeHHWe U npuMmeHeHue. KauecTBeHHas peakuus Ha



KapOoHaT-uoHbI. Mcnonp3oBaHue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHavanbHbIe MOHATHSI 00 OPraHUYECKUX BELIECTBaX KaK O COEAUHEHUSX yriepoja (MeTaH,
3TaH, OTWJCH, aleTHJCH, 3TaHOJ, TIJIMLUEPUH, YKCyCHas Kuciora). llpupoaHble HCTOUYHUKHU
YTJIEBOJOPOAOB (YTrojib, IPUPOIHBIA Ta3, HEPTH), MPOAYKTHl UX TepepadoTKu (OCH3MH), UX POJIb B
OBITY ¥ TpOMBILIUIEHHOCTH. [ToHATHE O OMOTOTHYECKN BaKHBIX BEIIECTBAX: JKUPAX, OCNIKAX, YIIeBOAAX
— W UX POJM B JKM3HHM ueloBeKka. MaTepuaabHOE €JUHCTBO OpPraHMYECKUX U HEOPraHWYEeCKUX
COCIMHEHU.

Kpemuuii, ero ¢usznueckue U XuMUYeCKHe CBOMCTBA, MoyiyueHue U npumeHenue. CoequHEeHUS
KkpemHuss B npupoxae. OOmme npezacrasieHus o0 okcuae kpemuus (V) m kpemHHEBOH KucioTe.
Cunukarsl, UX UCIOJB30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeillre cTpouTenbHbIe MaTepUabl:
KepaMHuKa, CTEKJIO, IIEeMEHT, OeToH, kene300eToH. I[IpoGiieMbl 6€30MacHOTO HWCIOIB30BaAHUS
CTPOUTENIbHBIX MaTEPUaJIOB B MOBCEAHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydyeHue o0paslloB HEOPraHMYECKHX BEIECTB, CBOMCTB COJSHOW KHUCIOTHI, IPOBEICHUE
Ka4eCTBEHHBIX pEaKIUil Ha XJOPHI-UOHBI M HAONIOJICHHE TNPU3HAKOB HMX TPOTEKAHUS, OIBITHI,
oTpaxaromue (GU3NYECKUe M XUMHYECKHE CBOMCTBA TallOTEHOB M UX COEIWHEHUN (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPUANIOB), O3HAKOMJIEHHME C oO0pa3lamMu XJOpPUIOB (TaJIOT€HU[IOB),
03HAKOMJICHHE C 00pa3IaMu cephl U e€ COeAMHEHUSIMH (BO3MOYKHO UCIIOJIb30BaHUE BUEOMATEPHUATIOB),
HaOJroIeHne Tpolecca OOyIIMBaHUs caxapa MoJ| ICHCTBHEM KOHIICHTPUPOBAHHOW CEpHOW KHCIOTHI,
M3Y4YEeHHE XUMUYECKIX CBOMCTB pa30aBIIEHHOI CEpPHOI KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOW peakiuu
Ha cynbdaT-uoH ¥ HAONMIOACHWE TIpU3HaKa €€ MPOTEKaHHs, O3HAKOMIICHHE C (U3NISCKUMHU
cBoiictBamu a3oTra, Qgocdopa U UX COoeNUHEHUH (BO3MOXHO HCIOJIB30BaHUE BUACOMATEPUATIOB),
oOpa3iiaMu a30THBIX U POocHOPHBIX yIOOpEHUH, MOTyYeHHEe, COOMpaHne, paclio3HaBaHUE U U3YYCHUE
CBOICTB aMMHUaka, IPOBEJCHNE KaueCTBEHHBIX PEaKluii Ha MOH aMMOHUS U (hocdaT-uOH U U3YyUYCHUE
NPU3HAKOB WX TPOTEKAaHWUS, B3aWMOJICHCTBHE KOHIICHTPHUPOBAHHOW Aa30THOW KHCJIOTHI C MEIbIO
(BO3MOXKHO HCIIOJIb30BAaHHUE BHUJEOMATEPHUATIOB), W3YYEHHE MOJIEJeH KPUCTANIMYECKUX PEIIETOK
anmasza, rpaduta, QyiepeHa, O3HAKOMJICHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, MojiyuyeHHe, coOMpaHHe, paclo3HaBaHUE U
U3y4eHHE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEACHNE KaYeCTBEHHBIX PEaKIMi Ha KapOOHAT M CHIIMKAT-
HMOHBl M U3y4yeHHE TPU3HAKOB UX MPOTEKAHUs, O3HAKOMJIEHHE C MPOAYKLUMEH CHIMKAaTHON
NPOMBIIIICHHOCTH, PEIICHHe SKCIIEPUMEHTAIBHBIX 33134 1o TeMe «BakHeimme HeMeTalibl U UX
COEZIMHEHUS.

MeTasjibl M UX COeTMHEHHUs

OO0mrast XapakTepUCTUKAa XUMUUYECKHX 3JIEMEHTOB — METAJUIOB HAa OCHOBAHUHU UX TOJIOKEHUS B
[Tepuonnueckoii cucteme xumuueckux snemeHToB . V1. MenneneeBa u crpoenus atromoB. CTpoeHue
MeTalIoB. MeTajinyeckasi CBSI3b U MeTa/TnYeckasi KpUCTAIITNYECKasi pemeTKa. DISKTPOXUMHUECKUN
psAn HampspkeHui MetayuioB. du3nueckue M XMMHYECKHME CBoMcTBa MeTayioB. OOmue crnocoOsbl
nojy4eHus: MeTayioB. [ToHATHE 0 KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
Cnnagsl (CTalib, YyT'yH, JIOpaTIOMUHUN, OPOH3a) U UX IPUMEHEHHUE B ObITY U MPOMBIIUIEHHOCTH.

[lenounsle MeTamisl: mojoxeHue B [lepuoanyeckoit cucteMe XMMHUYECKHX 3J1eMeHTOB /.
. MenneneeBa, CTpOCHHE UX aTOMOB, HAXOXKACHUE B Ipupojie. Pu3ndeckne U XUMUIECKHAE CBOWCTBA
(na mpumepe Hatpus U Kanus). OKCUABI M TUAPOKCUABI HATPUS M Kanus. [IpuMeHeHue IeroYHbIX
METAJJIOB M X COCTUHECHUMH.

[IlenouHo3emMenbHbBIE METAIBl MarHuil M KajblMi: mojoxeHue B Ilepuoguueckoil cucreme
xuMudeckux sneMeHtoB J[. WM. MeHneneeBa, CTpO€HHME HUX AaTOMOB, HaXOXJEHHE B MPHUPOJIE.
dusnuecKkrue 1 XUMHUYECKUE CBOMCTBA MarHus M Kajblusd. Bakueimme coequHeHns Kaublus (OKCUT,
TUAPOKCHU, coiin). ZKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AmromuHuii: monoxenue B Ilepmomuueckoil cuctemMe  XMMHUYECKMX — 3ieMeHToB [l
. MenneneeBa, CTpoeHHE aToMa, HaXOXIEHHE B Tpupojae. Pu3nveckne W XUMHUECKHUE CBOWCTBA
amoMuHus. AM(pOTepHBIE CBOICTBA OKCHJIA U THIPOKCHIA AITFOMUHUS.

Kenezo: nonoxkenue B Ilepuoguueckoil cucrteMe xumuueckux snemeHtoB [[. 1. Menneneena,
CTPOCHHUE aTOMa, HaxOoXJeHue B mpupojae. Puszndeckue U XMMUYECKHE CBOWCTBa xene3a. OKCuipl,
ruapokcuabl U conu xenesa (1) u sxenesa (111), ux cocraB, cBolicTBa U MOTy4YEHHUE.

Xumuueckuii IKCnepumenm:



O3HAKOMJICHHE C 00pa3llaMHM METaUIOB U CIUIaBOB, UX (U3NYECKUMHU CBOMCTBaMH, HM3Yy4YCHUE
pe3yJIbTaTOB KOPPO3HH METANIOB (BO3MOXKHO HCIIONIB30BAaHUE BHIEOMATEPUAIIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHS OKCH/IA KAJIbLIUA U HATPUS C BOAOW (BO3MOXHO MCIOJIB30BAaHUE BHIEOMATEPUANIOB),
UCCIIEJIOBAaHUE CBOMCTB JKECTKOM BOJABI, IpoLlecCa TOPEHMs >Kele3a B KUCIOpoJe (BO3MOXKHO
UCIIOJIb30BaHUE BHUAEOMATEPUAIOB), MPU3HAKOB IPOTEKAHHUS KAYECTBEHHBIX pEaKIUil Ha HOHBIL:
MarHus, KaJbIl¥s, AIFOMUHAS, [IHHKA, sxkene3a (1) u xemnesa (I11), menu (1), Habnronenne u onmcanue
MIPOLIECCOB OKpAIIMBAHMS TUJIAMEHH MOHAMM HATPHS, KalIHUs U KalblUs (BO3MOKHO HCIIOJIb30BaHHE
BUEOMATEPHAJIOB), HCCIEIOBaHUE aM(pOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMHHHUA U THAPOKCHIA
LIMHKA, pEIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHelne MeTauibl U UX COSUHEHUSD.

XuMus M OKpy:xaouas cpeaa

BemectBa u Marepuanbsl B IOBCEJHEBHOM >XKM3HU 4YeEJIOBEKA. be30omacHoe HUCnoJib30BaHUE
BEIIIECTB M XMMHYECKHUX peakiuii B ObITy. [lepBas moMoIhs Npu XUMHUYECKHX 0XKOTaxX M OTPaBICHUSX.

XUMHYEeCKOe 3arpsi3HeHHE OKpYyXaromiel cpeabl (IpenenbHas OMyCcTUMas KOHIEHTpalus
BemecTs, ganee — [1JIK). Poxb xumuu B perieHnu 9K0I0TnYeCKUX MpoOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3LoB MaTepHalIOB (CTEKIIO, CIUIaBbl METAJIJIOB, ITOJIMMEPHBIE MAaTEPUAIIbI).

Mescnpeomemmnuie ceazu

Peanu3zanus MeXnpeaMeTHBIX CBSA3€H MPU M3YYEHMHM XMMHM B 9 Kilacce OCYILECTBIISIETCS Yepes3
UCIIONIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TOHATUN, TaK U TOHATHH, SBISIONUXCA
CUCTEMHBIMU JIJISl OTJEJIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC TMOHSATHS: HAy4YHBIM (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHaJM3,
CUHTE3, KJacCU(pUKaIUs, IEPUOAUYHOCTb, HAONII0IEHUE, IKCIEPUMEHT, MOJIEIUPOBAHUE, U3MEPEHHE,
MO/1eJIb, SIBIICHUE, TAPHUKOBBIN 3(h(PEKT, TEXHOTOTHsI, MaTEPHAIIBL.

®duznka: MaTepusi, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIbI, PaJOaKTUBHOCTD,
MOJIEKYJa, DJIEKTPUYECKHUI 3apsij, MPOBOAHHUKH, MOJIYNPOBOIHUKH, AUIIEKTPUKH, (OTOIIEMEHT,
BEIIECTBO, TeJNO, OOBEM, arperaTHoOe COCTOSHHME BEIIeCTBA, TIa3, pacTBOp, pacTBOPUMOCTb,
KpUCTAIJIMYECKasi penIéTka, CIIaBbl, (PU3MUYECKHE BENUYHMHBI, €IUHUIBI U3MEPEHUs, KOCMHYECKOe
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocuntes, npixaHue, Ouocdepa, SKOCHUCTEMAa, MHUHEpPAIbHbIE YIOOpeHHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MuUHEpasbl, TOPHBIE MOPOABI, MOJIE3HBIE HCKOMAEMBIE,
TOIJIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUUN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTAThl OCBOCHHSI TIPOTPAMMBI OCHOBHOT'O OOIIET0 00pa30BaHUsI JJOCTUTAKOTCS
B XO0I¢€ O6y‘IeHI/I$I XUMHUNU B CINHCTBEC y‘Ie6HOI\/'I nu BOCHI/IT&TGJ’IBHOﬁ OCATCIIBHOCTH B COOTBETCTBUU C
TPATUIIMOHHBIMH  POCCUHCKUMH COIUOKYJIbTYPHBIMH W JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH,
OPUHATHIMH B OOIIECTBE MpaBWJIaMH M HOpPMaMHU TMOBEACHHMS U CIIOCOOCTBYIOT IpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLUAIN3AIIUN O0YUaOIIHXCS.

.HI/I‘-IHOCTHBIG peSYJ'H)TaTI)I OTpa}KaIOT TOTOBHOCTH 06yqa}0mnxcsi pyKOBO)]CTBOBaTBCSI CI/ICTCMOﬁ
MO3UTHUBHBIX IICHHOCTHBIX OPHCHTAIM M PaCIIMPEHHE OIbITa JEATCILHOCTH Ha €€ OCHOBE, B TOM
YUCJIE B YACTH:

1) maTpuoTHYECKOro BOCIUTAHUSA:

LIECHHOCTHOTO OTHOILIEHUS K OTCYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAy4YHOMY
HACJIC/INI0, TIOHMMaHHWsS 3HAYCHUS XWMHUYECKOM HAyKH B IKH3HH COBPEMEHHOIO OOINECTBa,
CIOCOOHOCTH BIIAZIETh JAOCTOBEPHOM HH(MOpMAIE O MEPEeIOBBIX MIOCTHIKECHHSIX H OTKPBITHIX
MHUPOBOU M OTEUYECTBCHHON XMMHUU, 3aHHTEPECOBAHHOCTH B HAyYHBIX 3HAHHSIX 00 YCTPOWCTBE MUpPA U
00111eCTBA;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MIPEJICTABJICHHS O COITMAIBHBIX HOPMaX M MpaBUIaX MEKJIMYHOCTHBIX OTHOIIICHUH B KOJUICKTHBE,
KOMMYHHKATHBHONH KOMIIETCHTHOCTH B OOILICCTBEHHO IOJIC3HOM, Yy4eOHOUCCIIEI0BATEIbCKOM,
TBOPYECKOM M JIPYrUX BUJAX JCIATCILHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM JCSTEILHOCTH



IPU BBHITIOJHEHUH Y4eOHBIX, MMO3HABATENbHBIX 3a/1a4, BBHIMOJHEHHUM XUMHUYECKHUX 3KCIEPUMEHTOB,
CO3/1aHUM y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIU B TPOIIECCE ITOM
yueOHOM NesTeNbHOCTH, TOTOBHOCTH OIICHUBATh CBOE IMOBEIEHHE U TOCTYNKH CBOMX TOBAapHUIIEH ¢
MO3UIMN HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS IOCIIEICTBUN OCTYIKOB;

3) HeHHOCTH HAYYHOT'O MO3HAHHSI:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BELIECTBE M XMMUYECKOW pEaKLUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKHM M COCTaBIIIOIIME OCHOBY JUISi IMOHUMAHHUS CYUIHOCTH
HAayyHOW KapTHHbl MHpa, NPEJACTaBICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHUS IPUPOJBI,
B3aUMOCBS35IX YEJIOBEKA C IPUPOJHOMN CPeIoil, O POJIU XUMHUH B IO3HAHUHU ITUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHbIE Ha IIOJyYEHUE HOBBIX 3HAHMM 10 XUMHUH,
HEOoOXOoauMbIe Uil OOBSICHEHHMs] HaOJIOJaeMbIX TMPOIECCOB U  SBICHUHN, IO3HABATENbHOM,
UH(POPMALIMOHHON M YUTATENLCKOM KYJIBbTYphl, B TOM YHCJE HAaBBIKOB CaMOCTOSITEIBHOH pabOTHI C
y4eOHBIMU TEKCTaMH, CIPAaBOYHOM JIUTEPaTypoOil, JOCTYIMHBIMH TEXHUYECKUMHU CPEACTBAMU
UH(POPMALIMOHHBIX TEXHOJIOT U

UHTEpeC K OOYYEeHHI0O U [O3HAHUIO, JFOOO3HATENbHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
€caM000Opa30BaHUIO, TMPOCKTHOW ¥ UCCIICOBATEILCKON JESATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPABIEHHOCTU U YPOBHs 00y4YEeHHs B IajbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPHI 3/10POBbSI:

OCO3HAHUE LIEHHOCTU JKW3HHU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3J0pPOBbIO, YCTAHOBKH Ha
3/10pOBbI 00pa3 KM3HU, OCO3HAHUE MOCJIEIACTBUN U HENPUATHE BPEIHBIX NPUBBIYEK (YHOTpeOIeHuUs
QJIKOTOJIs, HAPKOTUKOB, KYypeHHs), HEOOXOJUMOCTH COONIIO/ICHHsS TpaBuil 0Oe30MacHOCTH TMpHU
oOpallleHuU ¢ XUMHUYECKUMH BEILIECTBAMU B OBITY U PEaJIbHOM KU3HU;

5) Tpy10BOro BOCIIUTAHUS

MHTEpEC K MPAKTHUECKOMY M3yYeHHIO MPO(EccHii U Tpyaa pa3InyHOTO PO/, YBAKECHUE K TPYAY
U pe3ynbTaTam TPYIOBOM AEATEIbHOCTH, B TOM YMCJIE Ha OCHOBE NPUMEHEHHMs IPEIMETHBIX 3HAHUM
10 XMMHH, OCO3HAHHBIA BHIOOpP MHIMBUAYAJILHOW TPACKTOPUHU MPOJIOJIKEHUST 00pa30BaHUs ¢ yUETOM
JUYHOCTHBIX HHTEPECOB M CHOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX WHTEPECOB MU MOTPEOHOCTEH,
yCHEeIHOW MpodecCUOHATBHON JESTENPHOCTH M PAa3BUTHUS HEOOXOJUMBIX YMEHHUH, TOTOBHOCTh
a/IalITUPOBAThCs B MPOQecCHoHaNbHOI cpere;

6) IK0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTHYECKH 11eJIecCO00pa3HOe OTHOLICHUE K MPUPO/Ie KaK HCTOYHUKY JKU3HU Ha 3emiie, OCHOBE
e€ CyLIeCTBOBAaHMs, IOHUMaHHE LIEHHOCTH 3JI0POBOT0 M 0€30MacHOro o0pasa >KU3HH, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (DHM3MUYECKOMY M MCHUXHYECKOMY 3/I0pOBbIO, OCO3HAaHHE IIEHHOCTH
coOnrofieHHsi paBuJl 0€30IacHOrO MOBEAEHUS MpH padoTe C BEIIECTBAMM, a TaKkKe B CHUTYyalMsX,
YTPOKAIOIIUX 310POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TNPUMEHSATh 3HAHMSI, MOJy4yaeMble MPU H3YUYEHUU XUMUH, U pelIeHus 3ajad,
CBS3aHHBIX C OKPYXKAIOIIEeW MPUPOAHON CPEAoM, AJIs MOBBILIEHHUS YPOBHS YKOJIOIMYECKON KYJIbTYpHI,
OCO3HaHHUA TJI00AJBHOrO XapakTepa AKOJIOTMUYECKHUX MpoOJIeM M MyTell HUX pelleHus MOCPEeACTBOM
METOJIOB XMMHH, SKOJIOTMUECKOTO MBIIUICHHS, YMEHUS PYKOBOJICTBOBAaTbCS MM B II03HABATEIBHOM,
KOMMYHUKATUBHOM M COLIMAIIbHOMN MPAKTHKE.

METANPEIAMETHBIE PE3YJIbTATbHI

B cocraBe MerampeaMETHBIX pe3yNbTAaTOB BBIACNIAIOT 3HAuUMMBble JUIs  (HOPMHUPOBAHUS
MHUPOBO33PEHUS O0IIeHAYYHbIE TOHATHUS (3aKOH, TEOPUs, IPUHIIMIL, TUIIOTEe3a, PaKT, CUCTEMA, POLIECC,
HKCIIEPUMEHT U JAPYTroe.), KOTOPble UCIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax u
MO3BOJISIIOT Ha OCHOBE 3HAHMM M3 3THX MpeIMeToB (OpMUPOBaTH MPEACTABICHHE O LEIOCTHOMN
Hay4YHOU KapTUHE MHUpa, U YHUBEpCaJIbHbIe YueOHble IeHCTBUS (MI03HAaBaTeIbHbIE, KOMMYHHUKATUBHBIE,
pEryJsTHBHbBIE), KOTOpble oOecrneynBaroT (OpPMUPOBAHHME TOTOBHOCTH K CaMOCTOSTEIbHOMY
IUTAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU JEATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Yy4eOHbIe AeiicTBUS

ba3zoBble Jlornyeckue 1ecTBUA:

YMEHUS HCIIOIb30BATH MPUEMBI JIOTUYECKOTO MBIIIJICHUS MPU OCBOCHUM 3HAHWW: PAaCKpPbHIBATh
CMBIC]I XMMHYECKUX ITOHSITUU (BBI,ZLGHHTL HX XapaKTCPHLIC MPHU3HAKH, YCTAHABJINBATH B3aUMOCBA3L C
IPYTMMH TIOHATHUSMHM), MCIOJB30BaTh TMOHATHS JUIsi OOBSICHEHHUS OTHAEIbHBIX (DAaKTOB M SIBICHHIA,



BBIOMPATh OCHOBAHMS M KPUTEPHH IS KJIaCCU(HUKAINY XMUMUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH,
YCTaHABJIMBATh MPUYMHHO-CIICJACTBEHHBIE CBSI3M MEXIY OOBEKTaMHU H3YyYCHHsI, CTPOUTH JIOTUUYECKUE
paccyxIeHus (MHAYKTHBHBIC, TETyKTUBHBIC, IO AaHATIOTUH ), 1eJIaTh BBIBOIBI U 3aKJIIOYCHUS;

YMEHHE TPUMEHSTh B TPOLECCe TO3HAHUS TMOHATHS (IIPEIMETHbIE M METalpeJIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJICNIM, WCIOJIB3yeMble B XHUMHH, MPEoOpa3OBHIBATH LIMPOKO
OpUMEHSIeMble B XHMHU MOJIEIbHbBIC TPEACTABICHUS — XHUMHYECKHH 3HAK (CHMMBOJI 3JIEMEHTA),
XUMHU4YecKast (hopMylia ¥ ypaBHEHHE XUMHUYECKOI PeakluH — MPH PEHICHHH y4eOHO-IT03HABATEIbHBIX
3a1a4, ¢ y4€TOM 3THUX MOJEIBHBIX NPEJCTABICHUN BBISBISATH M XapaKTEpU30BaTh CYLIECTBEHHBIC
NPU3HAKH M3Y4aeMbIX OOBEKTOB — XUMHUYECKHX BEUIECTB M XUMHYECKUX PEAaKLUi, BBISBIATH 0OIINE
3aKOHOMEPHOCTH, MPUYMHHO-CJICICTBEHHbIE CBS3M M IPOTHBOPEUYUS B HM3y4aeMbIX Hpoleccax Hu
SIBJICHUSIX.

Ba3oBble ncciegoBarejbcKue eiicTBUS:

YMEHHE HCIIOJIb30BaTh ITOCTaBICHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKKE B
Ka4ecTBE OCHOBBI UIsi ()OPMHUPOBAHMS THUIOTE3bl 1O MPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX
CY)XJICHU;

npuoOpeTeHne OombiTa 10 IUIAHUPOBAHWIO, OpraHW3allMd W TPOBEICHHIO YYCHUYECKHUX
9KCIIEPUMEHTOB, YMEHHE HAOJII0AaTh 3a XOAOM IIPOLECcCa, CAMOCTOSTENBLHO MPOTHO3UPOBATH €ro
pe3ynbTar, (opMynupoBaTh OOOOIIEHUS W BBIBOABI 10 pE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
UCCJIE/IOBAHHS, COCTABIIATH OTUET O MPOJICIIAHHOMN padoTe.

Pabora ¢ unpopmanmeii:

yMEHHE BBIOMpPATh, aHAIM3UPOBATH M HMHTEPIPETUPOBATH MH(POPMAIMIO PA3IMYHBIX BUIOB U
dopM TmpencTaBiIeHHs, MOTYyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS JHTEpaTypa
XMMHYECKOTO COZAEPKaHMs, CIIPaBOYHBIE NOCOOMs, pecypchl VHTepHeTa), KPUTHUECKH OLIEHHBATH
IPOTHBOPEUYHMBYIO ¥ HEJJOCTOBEPHYIO HH(POPMALIHUIO;

yYMEHHE TPUMEHSTh DPa3IM4YHbIe METOIbl M 3almpOChl NPU IMOHMCKE M OTOOpe MHGPOPMAIMU H
COOTBETCTBYIOIMX JaHHBIX, HEOOXOIUMBIX JUIsI BBIIIOJHEHHs Y4EOHBIX W TIO3HABATENILHBIX 337134
ONpeNeNEHHOr0 THMNA, MPHOOpPETEHHE OmbITa B OONACTH HCIOJIb30BaHMS HWH(OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBIAJICHUE KYJIBTYpPOH aKTUBHOTO WCIOIB30BAHUS PA3ITHUHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSTEILHO BBIOMpATh ONTUMANBbHYIO (POpPMY MpeacTaBIeHUuss HHPOPMALUU
¥ WITIOCTPUPOBATh pelIaeMble 3aJadd HECIOKHBIMH CXEMaMH, JuarpaMMaMu, JApYyruMu (popmamu
rpaduKu U UX KOMOMHAIMSAMU;

YMEHHE WCIOJb30BaTh M aHAIM3MPOBAaTH B TMpolecce YYeOHOH M HCCIEeNOBATEIbCKOU
NEeSITeIbHOCTH MH(OPMAIMIO O BIMSHUM MPOMBIIIJIEHHOCTH, CEJIbCKOTO XO34HCTBA M TPaHCIOpTa Ha
COCTOSIHUE OKPYKAFOIIEH TPUPOTHON CPEIBI.

KoMMyHUKaTHBHBbIE YHHBepPCAJIbHbIE Y4eOHbI€ el cTBHA:

YMEHUS 3aJaBaTh BOIPOCHI (B X0Jie AMAajora M (W) TUCKYCCHH) IO CYLIECTBY OOCYXIaeMon
TEMBI, q)OpMyanOBaTB CBOM NPCJIOKCHUA OTHOCUTCIILHO BBITTOJIHCHU A Hpe)IHO)KeHHOﬁ 3a1a4u,

YMEHUSl MPEJCTABIATh MOJTY4YEHHBIE Pe3yibTaThl MMO3HABATEIbHON ESITENbHOCTH B YCTHBIX U
IMUCbMCHHBIX TCKCTAaX; ACJaTbhb IMPE3CHTAIIMIO PE3YJIbTATOB BBIIIOJHCHUSA XUMUYCCKOI'O SKCIICPUMEHTA
(;rabopaTopHOrO OmbBITA, J1a0OPATOPHOM PAOOTHI MO HMCCIEIOBAHMIO CBOMCTB BEILECTB, y4EOHOTO
MIPOEKTA);

yMEHHUsl y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW IO3HABATENIBbHOM U
HCCIIEIOBATEIbCKOM AEATENIPHOCTH MPH PEIICHUH BO3HHMKAIOUIMX MPOOJIEM Ha OCHOBE y4déra OOImmX
MHTEPECOB M COIJIACOBAHUS MO3UIMH (00CYXJIeHHs, OOMEH MHEHHSMH, «MO3TOBbIE IITYPMBD»,
KoopauHanusa COBMECCTHBIX )IeﬁCTBHfI, OMMPEACIICHUC KPUTCPHUEB IO OLCHKE KaucCTBa BBITTIOTHEHHOM
paboTHI U JpyTHE).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eCTBHUA:

YMEHHE CaMOCTOSITEIbHO OIpeNessTh LEeIu JeATENbHOCTH, IJIaHUPOBaTh, OCYIIECTBISATH,
KOHTPOJIMPOBATh M MPU HEOOXOJAUMOCTH KOPPEKTHUPOBATh CBOIO JIEATEILHOCTh, BHIOMpPATh Hamboliee
s dexTuBHBIC CIOCOOBI pelieHusT y4eOHbIX W MO3HABATEIBHBIX 3aJ]1a4, CAMOCTOSTEIHHO COCTABIISATH
WU KOPPEKTUPOBATh IPEUIOKEHHBIM AITOPUTM JEUCTBUHM IIPU BBINOJIHEHUU 3aJaHUN C y4ETOM
MOJIyYeHUs HOBBIX 3HAHMH 00 WH3ydaeMmblX OOBEKTaX — BEHIECTBAX M pEaKIUsiX, OILIEHUBATh
COOTBETCTBHUE IOJIyYEHHOT'O pE3yJIbTaTa 3asBICHHOM LM, YMEHUE MCIIOIb30BaTh U aHAJIU3UPOBATH
KOHTEKCTBI, IIpeJijlaraéMble B YCIOBUH 3aaHUIA.



HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe npeaMeTHBIX ~pE3yJIbTaTOB 110 OCBOEHHUIO  00SI3aTENIBHOIO  COJEp)KaHUs,
YCTaHOBJEHHOIO  JTaHHOW  (enepanbHOl  paboueld  MporpaMMol,  BBIACNSIOT:  OCBOCHHbBIE
00y4aromuMuUCsT Hay4YHbIE 3HAHUS, YMEHHUS M CIIOCOOBI JeHCTBUH, criennpuieckue Uil MpeIMeTHON
obnmactu «XuUMHSA», BUIBI ACSITEIBHOCTU MO TOJIYYCHHIO HOBOTO 3HAHHUSA, €r0 HWHTEpIpPEeTalUu,
npeoOpa30BaHUIO M MPUMEHEHHIO B PA3INYHBIX yUEOHBIX M HOBBIX CUTYaIHX.

K koHiy oOyueHus B 8 kJiacce nmpeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAKATh
c(OpMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHSATUN: aTOM, MOJIEKY/la, XUMUYECKUN DJIEMEHT,
IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOAHAsT U HEOIHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsE aTOMHasi U MOJIEKYJIsIpHas macca, KOJMWYECTBO BeIlleCTBa, MOJb, MOJSpHas macca,
MaccoBast 10JI1 XUMHYECKOT0 JIEMEHTa B COSMHEHHUH, MOJIAPHBIA 00BEM, OKCU/I, KUCIIOTa, OCHOBAHHUE,
COJTb, DJIEKTPOOTPHIIATEIIHFHOCTh, CTCTICHh OKUCIICHHS, XUMUYECKas peaKIusl, KJIacCH(PUKAIUS PEAKIIHIA:
pEaKIuu COCAMHEHHUS, PEaKUUU pPa3lIoKEHHUs, pEeaklUWd 3aMelIeHUs, peakuuu oOMeHa, HK30- U
SHJIOTEPMHUYECKUE PEAKIUH, TEIUIOBOW 3(PQPEKT peakiuu, SAPO aToma, ISKTPOHHBIN CJIOW aToMa,
aTOMHas OpOHUTallb, PaInyC aToMa, XUMUYECKasi CBS3b, MOJIAPHAS U HEMOJSpHAasl KOBAJICHTHAs CBS3b,
MOHHAs CBS3b, MOH, KATHOH, aHUOH, PaCTBOP, MaccoBasi J10J1s BellecTBa (IIPOLIEHTHAs] KOHIICHTPAIIHs) B
pacTBopE;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHMUYECKHX IMOHATUNA W NPUMEHSATh 3TH MOHATHS
MIPU ONMCAHHUH BEIIECTB U MX MPEBPAIICHUII;

UCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJIsI COCTaBlieHUS ()OpPMyINl BELIECTB U ypaBHEHUI
XUMHYECKUX PEAKIIUN;

OTIpEeNeNATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIICHh OKHUCIICHUS
HJIEMEHTOB B OWHApHBIX COEIMHEHUAX, NPUHAJUIEKHOCTh BEIIECTB K ONpeAeIEHHOMY Kiaccy
coeMHEHUI 1Mo (opmysnaMm, BUJ XUMHUYECKOW CBSI3M (KOBAJIEHTHAs M MOHHAs) B HEOPraHUYECKHX
COCIMHECHUSAX;

packpbiBaTh  cMbicil  [lepumonmyeckoro 3akona JI. . MenpneneeBa: [1€MOHCTpUPOBATh
MOHMMAaHHE MEPUOJNYECKONM 3aBHCHMOCTH CBOWCTB XMMHUYECKHMX JJIEMEHTOB OT HX IOJOXKEHHUS B
[leproanueckoil cuUCTEME, 3aKOHOB COXPAaHEHHUS MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTajpo;

ONMCHIBATh U XapaKTepu3oBaTh TabmuuHyro Qopmy [leproanueckoit cucTeMbl XMMHUYECKHUX
AJIEMEHTOB: pa3iyaTh MOHATHS «TJaBHas mnoxarpynmna (A-rpymnma)» u «mobounas moarpynna (b-
rpynmna)», Maible U OOJbIINE MEePUObl, COOTHOCUTh O0O3HAU€HUs, KOTOpble MMEIOTCS B TalJule
«Ilepnonnueckas cucrema xumudeckux onemeHtoB [J[. M. MenpeneeBa» ¢ 4HMCIOBBIMHU
XapaKTepUCTUKAMHU CTPOEHHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB W 3apsij sijapa, 00lIee Yucio
AJIEKTPOHOB U pacrpeiesieHne UX 0 AJIEKTPOHHBIM CJI05IM);

KJIacCu(UIUPOBATh XMMUYECKHE AJIEMEHThI, HEOPTaHUUECKUE BEIECTBA, XUMUYECKHUE PEAKLIUU
(10 YKCIy ¥ COCTaBY YYacTBYIOIIUX B PEaKLMU BEIIECTB, IO TEIIOBOMY 3D (DEKTy);

XapakTepu3oBaTh (OMUCHIBAaTh) OOIIME XMMUYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBCPXKJAAsA OIMMCAHUE NpHUMEpaMU MOJICKYJIAPHBIX ypaBHeHI/II\/II COOTBCTCTBYIOIIIUX XHUMHUYCCKHUX
peaxLuii;

MMPOrHO3UPOBATH CBOICTBaA BC€IICCTB B 3aBUCHMOCTH OT HX Ka4€CTBCHHOI'O COCTaBa,
BO3MOXHOCTHU IMMPOTCKAHUA XUMHUYCCKUX HpeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX,

BBIYHCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MAacChl BEIIECTB, MACCOBYIO JOJIO
XUMHUYECKOT0 dJIeMEHTa 10 (opMylie COeIMHEHHS, MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, IPOBOIUTH
pPacy€Thl MO YPaBHEHUIO XUMUUYECKON PEaKIInu;

IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 U CUHTE3, CDABHEHHE,
00o011eHne, CUCTEMaTH3AIHIO, KIacCu(UKAIUIO, BHISIBICHUE TPUUYMHHO-CIICACTBEHHBIX CBS3eH — IS
W3YYCHHs CBOMCTB BELIECTB M XMMHMYECKHX PEaKLUUN, €CTECTBEHHO-HAYYHBIC METOMBI ITO3HAHUSA —
HaOJr0IeHNe, U3MEPEHNE, MOJICTIMPOBAHUE, SKCIICPUMEHT (peasIbHbI U MBICIICHHBIH );



CJIeI0BaTh MpaBUJIaM MOJIb30BaHUS XUMUYECKOU MOCY10i U 1a00paTOpHBIM 000pYIOBaHUEM, &
TAKXKC IpaBuIaM O6paH_[eHI/ISI C BCHICCTBAMU B COOTBCTCTBUU C HHCTPYKHOUSAMU 110 BBIITOJHCHHUIO
71a00PaTOPHBIX XUMHYECKUX OIBITOB MO TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEMIECTB (BOIOPOIA
U KHUCJIOpOJia), MPUTOTOBJICHUIO PACTBOPOB C OMNpPENEIEHHON MacCOBOM JoJield pacTBOPEHHOTO
BEIIECTBa, MIAHUPOBATH U MPOBOAUTH XUMHUYECKHE IKCIEPUMEHTHI MO PaclO3HABAHUIO PACTBOPOB
IIeJ04el U KUCIIOT C IIOMOIIBIO HHIMKATOPOB (JJaKMyC, (peHonranent, METHIIOPAHK U IPYTHUE).

K xoHiy oOyuenus B 9 kJiacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE JOKHBI OTPaKaTh
c(hOpPMUPOBAHHOCTH Y O0YUAIOIITUXCSI YMEHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHATHI: XUMUUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHUOH, aHHOH, IIPOCTOE BELIECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTD, JIEKTPOOTPULIATEIBHOCTD,
CTENEeHb OKHCIICHHUS, XMMHUUYECKas peaklvs, XMMHUECKas CBS3b, TEIUIOBOM 3¢ (eKT peakuuu, MOJb,
MOJIIPHBIA  00BEM, PACTBOP, JJIEKTPOJUTBI, HEIICKTPOJIUTHI, SICKTPOIUTHYECKAs JIUCCOIHAIIHS,
peakuu HMOHHOro OOMEeHa, KaTalu3aTop, XMMHUYECKOe paBHOBEcHE, OOpaTUMble U HeOoOpaTHUMbIe
peaklnK, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIMU, OKUCIUTENIb, BOCCTAHOBUTEb, OKUCICHUE U
BOCCTAHOBJICHHE, aJUIOTPOIUs, aM(OTEepHOCTh, XHMMHUYECKas CBsI3b (KOBaJieHTHas, WOHHas,
MeTaJuIMuecKasi), Kpucrajuimueckass pemiéTka, KOppo3us METAJUIOB, CIIAaBbI, CKOPOCTh XUMHUYECKOM
peaxiuu, npeaensHo nomyctumas konuentpanus [1/IK BemiecTsa;

HUIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHMHUUYCCKHX MMOHATHH H IMPUMCHATDH 3THU IOHATUSA
IIpH OIMMCaHKuM BCUICCTB U UX npeBpameHHﬁ;

UCIIOJIb30BAaTh XMMHMUYECKYI0 CHUMBOJIMKY JJIsi COCTaBlieHUs ()OpPMYINl BELIECTB U ypaBHEHUI
XUMHYECKUX PEAKIIUM;

OTpPENIENsATh BaJCHTHOCTh W CTENEHb OKHUCJICHHS XHMHMUYECKHX JJIEMEHTOB B COCJIMHEHUSX
pa3IMYHOrO COCTaBa, IPUHAICKHOCTh BEUIECTB K ONPEAEIEHHOMY KJIAcCy COEOUHEHUN IO
dbopmynam, BUJ XMUMHYECKOM CBs3M (KOBAaJIGHTHAs, WOHHAs, META/UIMYECKas) B HEOPTraHMYECKHX
COCIMHEHUSX, 3apsj] HMOHA IO XHUMUYECKOW (opmyne, XapakTep cpeAbl B BOJHBIX pacTBOpax
HEOPTraHWYECKUX COCAMHEHHM, TUIT KPUCTAIUTMYECKON pelIéTKY KOHKPETHOTO BEIECTBA;

packpeiBaTh cMbica [lepunonnueckoro 3akona J[. M. MeHnneneeBa U JE€MOHCTPUPOBATH €TI0
MOHMMAaHUE: OIUChIBaTh W XapakTepus3oBaTh TaOnuuHyr (opmy Ilepuonnyeckoit cucTemsl
XUMHUYECKHX DJIEMEHTOB: pa3iHyaTh IOHATHS «TJaBHas moarpymma (A-rpymma)» U «1mo0odHas
noarpynna (b-rpymnmna)», Manble u OONbIINE TePUOIbI, COOTHOCUTH 0003HAUEHUS, KOTOPbIE UMEIOTCS B
MEPUOANYECKONH TaONMUIe, C YHCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS AaTOMOB XHUMHYECKHX
AIIEMEHTOB (COCTaB U 3apsij siipa, 00Ilee YUCIIO AIIEKTPOHOB U paclpeselieHne UX MO AJIEKTPOHHBIM
CJI0SIM), OOBSCHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB JJIEMEHTOB UM MX COCJIMHEHHI B
npeJienax MaJbIX MePHOJIOB U TJIABHBIX MOJATPYII ¢ YUETOM CTPOEHHUS UX aTOMOB;

KJIacCu(UIUPOBATh XMMUYECKHUE AJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA, XUMUYECKHUE PEAKLIUU
(Mo 4YMCiy M COCTaBY YYacTBYIOIIMX B PEaKLUMU BEILIECTB, MO TEMJIO0BOMY 3(P(DEKTy, M0 U3MEHEHHUIO
CTETIEHEH OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME M CHEIU(PUUECKUE XUMUYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOJATBEpPKJasi ONUCAHUE MPUMEpPaAMU MOJIEKYJISPHBIX M HMOHHBIX YpaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

COCTaBJISITh YPAaBHEHHUS 3JIEKTPOIUTHUECKON JUCCOLUAIMU KUCIIOT, IEJI0Uel U COJIeH, MOoTHbIe
U COKpall€HHBIE YpaBHEHUS PEAKIMii HMOHHOTO OOMEHa, YpaBHEHHS PEaKIUil, TMOJTBEPKIAIOIIIX
CYIIIECTBOBAaHUE TEHETUUECKON CBSI3U MEXK/Ty BEIIECTBAMH PA3TUYHBIX KIIACCOB,;

PacCKphIBaTh CYHUIHOCTb OKHCIINTCIBbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ IIoCpEACTBOM
COCTAaBJICHUS 3JICKTPOHHOT'O OanaHca dTUX peaxunﬁ;

IMMPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT HUX CTPOCHHSA, BO3MOXKXHOCTU
MMPOTCKAHUA XUMHYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX,

BBIYKCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MAacChl BEILECTB, MACCOBYIO JOJIIO
XMMHYECKOI'0 IEMEHTA M0 (OpMyJie COEMHEHNUS, MACCOBYIO JIOJIO BEIECTBA B PACTBOPE, IPOBOIUTH
pacy€Thl 10 YPAaBHEHUIO XUMUYECKOU pEaKIni;

co0JII0IaTh TPaBUIIA TOJIB30BAHUS XUMUYECKOI MOCYI0M M 1ab0paToOpHBIM 000PYAOBAaHUEM, A
TaKKe IpaBWiIa OOpAlICHUS C BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKLIHUSIMH IIO BBITOJHEHHUIO



71a00paTOPHBIX XUMHUYECKUX OMBITOB TI0 MOJYYCHHIO M COOMPAHHIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa
Y YIJIEKHUCIIOTO ra3a);

MPOBOJIUTh PEAKIMHU, MOJATBEPKAAIONINE KAYECTBEHHBI COCTaB pPAa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYyTEM XJIOPH]I-, OpOMU-, HOIUI-, KapOoHaT-, hocdar-, cunukar-, cyapdat-,
TUIPOKCUI-UOHBI, KATHOHBI aMMOHHSI U WOHBI M3YYCHHBIX METAJUIOB, MPHCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIIEpaIlUU MBICIIUTEILHOMN JAESITEIbHOCTH — aHAJIM3 U CUHTE3, CPaBHEHHUE,
0000111eHIe, CCTEMaTH3allMI0, BBISIBJICHHE IPUYMHHO-CIICICTBEHHBIX CBSI3E€H — JJIs U3YUEHHs CBOWCTB
BEIIECTB U XUMHUYECKHX pPEaKIMil, €CTeCTBEHHO-HAy4YHbI€ METOJAbl IO3HaHUS — HaOI0ICHUE,
U3MepeHHe, MOICTUPOBAaHNE, SKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBIN).

YuéTt paboyeil nporpaMMbl BOCIIMTAHUS

Peanu3zanus nenarorndyeckuMu pabOTHUKAMH BOCIMTATEIBHOTO MOTEHIMAIA YPOKa IIPEIoaraet
cienyouiee:

YCTAQHOBJICHHE  JIOBEPUTEIbHBIX OTHOUIEHWH MEXIy IeJaroruueckuM pabOTHUKOM U
00y4aromuMuCs, CIIOCOOCTBYIOIIMX ITO3UTHBHOMY BOCIPHUSATHIO OOYYalOIUMUCS TpeOOBaHUN U
npoch0 MeJaroru4eckoro pabOTHUKA, IMPHUBICYEHUIO WX BHUMaHHUA K OOCYKIJaeMoill Ha ypoke
UH(OpPMALIH, aKTUBU3AUH ITO3HABATEIBHOHN IEATEIHLHOCTH;

noOyxaeHue o0yyaromuxcsi cootolaTh Ha ypoKe OOIIENpPUHAThIE HOPMBI MOBEACHUS, MIPaBUIIa
o0mieHust co crapmuMy (MEAarorHuYecKUMH pPaOOTHUKAMHU) M CBEPCTHUKAaMH (00y4arolmiMucs),
HOPUHIUNBL y4eOHOM AMCUUIUIMHBI U CaMOOpPraHMU3allly; MPHUBJICYEHUE BHUMAHUSA OOYYaIOLIMXCS K
LIEHHOCTHOMY acCIIEKTYy HM3y4YaeMbIX Ha ypOKax SIBJICHUI, OopraHu3anus Ux paboThl ¢ MOJIy4aeMoOW Ha
YpOKE COLHMAJIbHO 3HAuYMMOW HMHpopManuedl — HHULMUPOBaHHE €€ OOCYKICHMS, BbICKa3bIBAHUS
00y4arolMMHUCS CBOETO MHEHHUS 110 3TOMY IOBOJY, BBIPAOOTKU CBOETO K HEMl OTHOLLIEHUS;

UCIOJIb30BAaHUE BOCIUTATEIbHBIX BO3MOXKHOCTEH coJepkaHHs Y4eOHOro ImpeaMeTra uepes
JEMOHCTPAIHMIO 00YUYAIOIIMMHUCS TIPUMEPOB OTBETCTBEHHOTO, TPAXKTAHCKOTO MOBEICHHS, TPOSBICHUS
4eJI0BEKOIIO0US. M J0OpOCEepIeYHOCTH, Yepe3 Mo100p COOTBETCTBYIOIIMX TEKCTOB I YTEHHS, 3a7a4
JUISL peIIeHuUs], TPOOJIIEMHBIX CUTYAIU 1151 0OCYXAEHUSI B KJIacCe;

INpUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (POpM paboThl ¢ 00yJaAIOUIMMHUCS: HHTEIUIEKTYaJIbHBIX UID,
CTUMYJIMPYIOIIMX TO3HABATEJIbHYI0 MOTHBAILMIO OOy4aroluxcs; AUJAKTUYECKOTO TeaTpa, TJe
NOJy4eHHbIE Ha YPOKE 3HAHHs OOBITPBIBAIOTCS B TeaTPAIbHBIX MOCTAHOBKAX; TUCKYCCHH, KOTOpbIE
AT OOyyaroluMMCsl BO3MOXKHOCTb HPUOOPECTH ONBIT BEJACHHUS KOHCTPYKTUBHOIO JHAJIOTa;
IpynnoBoi paboThl WM pabOThl B Mapax, KOTOpPbIE Yy4aT KOMaHAHOH paboTe M B3aUMOJEHCTBHIO C
JIPYTUMU JIETHMH;

BKJIIOUEHUE B YPOK HUIPOBBIX TPOLENYpP, KOTOpbIE IIOMOTarT MOAAEPKAaTh MOTHBALUIO
oOydaromuxcsl K MOJTYYeHUIO 3HAHUN, HAJTa)KMBAaHUIO MO3UTHUBHBIX MEKIMYHOCTHBIX OTHOILEHUH B
KJIacce, IOMOTaloT YCTaHOBICHUIO JOOpOXKeIaTenbHOI aTMochephbl BO BpeMs ypOKa;

opraHuszanusi meQpcTBa MOTHUBHUPOBAHHBIX U JSPYAUPOBAHHBIX OOydalOIIMXCS HaJ UX
HEYCIIEBAIOIUMHU OJITHOKIACCHUKAMM, JAIOIIET0 UM COLIMAJIbHO 3HAUYMMBIM ONBIT COTPYJHUYECTBA U
B3aMMHOM ITOMOIIIH;

UHUIMMPOBAHUE M TOAJCPKKA HCCIENI0BATEIbCKOW JEATENbHOCTH OOYYaloOUIMXCsd B paMKax
pealM3allud MMHU HHIUBUAYAIbHBIX W TPYIIOBBIX MCCIEAOBATEIbCKUX MPOEKTOB, YTO JacT
00y4aromuMcsi BO3MOXKHOCTh TPHOOPECTH HAaBBIKM CaMOCTOSITEIBHOTO pPEIIEHHs] TEOpPETUUYEeCKOH
po0JieMbl, reHepUpoBaHUs U 0hopMIIEHUSI COOCTBEHHBIX UAEH, YBaXKUTEILHOTO OTHOIIEHUS K Uy>KUM
uaesM, oOpMIIEHHBIM B paboTax JPYrux MCCleAoBaTeNei, HaBbIK MyOJIMYHOTO BBICTYIJICHUS MEpes
ayIuTOpHUel, apryMEeHTHPOBAHUS M OTCTAUBaHUS CBOEH TOYKU 3PEHUSI.



TEMATHYECKOE IINTAHUPOBAHHE

8 KVIACC
Ne n/mt HanmenoBanue pa3znenos u teMm KoaunyecTBo yacos OnexTpoHHbIe (IIPPOBHIE)
POrPaMMBI o o o0pa3oBaTelibHbIE PECYPCHI
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Pa3nes 1. [leppoHayaIbHbIe XUMUYECKUE MOHSITHS
11 Xumus — BakHasi 00J1aCTh 5 2 | bubmuoreka LJOK
€CTECTBO3HAHHUS U MPAKTHUCCKOM https://m.edsoo.ru/7f41837c
JIESITEIILHOCTH YEJIOBEKA
1.2 BemecTBa n XUMHUECKHE pEeaKITUU 15 1 bu6nmoreka [IOK
https://m.edso0.ru/7f41837c
Wroro no pazneny 20

Pa3nen 2. BaxkHeiime npeacraBuTe/ M HEOPraHMYECKUX BelllECTB
2.1 Boznyx. Kucnopoz. [Tonsitue 06 6 bu6nuoreka [IOK
OKCHJIaX https://m.edso00.ru/7f41837c
2.2 Bonopon.Ilonsitue o kucinorax u 8 1 | bubnuoreka LIOK
COJIAX https://m.edsoo.ru/7f41837c
2.3 Bopa. PactBopsr. [Tonsatue 06 5 1 1 | bubnuoreka LIOK
OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
2.4 OcHOBHBIE KJIaCChl HEOPraHUYECKUX 11 1 1 | bubnuoreka LIOK
COCIMHEHUM https://m.edsoo.ru/7f41837c
Wroro o pazueny 30

Pa3nen 3. [lepuoanueckuii 3axkon u Ilepuoauyeckas cucrema xumudeckux jiementon /1. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHUYecKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peaxkiuu
3.1 [lepunonnueckuii 3aK0H U 7 bu6nuoreka [IOK
[Meproanyeckas cucTeMa XUMUIESCKUX https://m.edso0.ru/7f41837c
snemeHToB /I. 1. Mennaeneena.
CrtpoeHue aToMa
3.2 Xumundeckas cBsa3b. OKUCIUTENbHO- 8 1 bu6nuoreka [IOK
BOCCTaHOBHTEIIbHBIC PEAKIIUH https://m.edso0.ru/7f41837c
Hroro no paszneny 15 bubnuoreka [JOK
https://m.edso0.ru/7f41837c
PeszepBHOE BpeMs 3 bubmoreka [JOK
https://m.edsoo.ru/7f41837c¢
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOTPAMME
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9 KJIACC

Ne HaumenoBanue pa3nenos u Tem KonuuectBo DnexTpoHHBIE (ITUPPOBLIC)
n/n IPOTrpaMMBbI 4acoB o0pa3oBaTesbHbIC PECYPCHI
s | ¢
o | E4 87
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2|89 kg
M % S é s
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Pa3znea 1. BenecTBO M XUMHYeCKHEe PeaKIul
11 [ToBTOpeHue u yriyonenue 3HaHUK ) 1 bubmuorexa [IOK
OCHOBHBIX Pa3JiesioB Kypca 8 Kiiacca https://m.edso0.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmuoreka [JOK
XUMHUYECKHX PEAKITHI https://m.edso0.ru/7f41a636
1.3 DJIEKTPOJIMTHYECKAS JUCCOIALIMS. 8 1 1 | bubmuoreka [JOK
XUMHYECKHE PEaKIIMU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTassibl M MX COeIMHEHHS
2.1 OO61mas xapakTepUCTHKA XUMUYECKUX 4 1 | bubmuoteka [IOK
anemeHToB VIIA-rpynmebl. ["anorenst https://m.edso0.ru/7f41a636
2.2 OO01as xapakTepUCTHKA XUMUYECKUX 6 bubnuorexa [JOK
snemeHToB VIA-rpynmsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCITMHEHUS
2.3 OO01mas xapakTepUCTHKa XUMUYECKUX 7 1 | bubmuoteka [IOK
aneMeHToB VA-Tpymisl. A3ot, pochop https://m.edsoo.ru/7f41a636
U X COCTMHEHUS
2.4 OO61mas xapakTepUCTHKa XUMUYECKUX 8 1 2 | bubmmoreka LIOK
anemMeHToB |VA-rpynnsl. Yriepoa u https://m.edsoo.ru/7f41a636
KPEMHUH M UX COCAMHCHUS
Htoro no pazneny 25
Pa3zngen 3. Merasiibl M UX COeTHHEHHS
3.1 OO0m1me cBOMCTBA METANIOB 4 bubnuotexa [JOK
https://m.edso0.ru/7f41a636
3.2 BaskHeiiime MeTaIbl U UX COeIUHECHHS | 16 1 2 | bubnuoreka IIOK
https://m.edso0.ru/7f41a636
Wroro o pazueny 20
Pa3nen 4. Xumusi u okpy:xamomas cpeaa
4.1 BemiectBa u MmaTepuansl B )KU3HU 3 bu6nmoreka [JOK
YyesioBeKa https://m.edsoo0.ru/7f41a636
Wroro no pazueny 3
PesepBHOE BpeMs 3 bubmmoreka [JOK
https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOI'PAMME
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ITOYPOYHOE INIJTIAHUPOBAHHUE

8 KUIACC
No Tema ypoxka KosmuecTBo yacoB Hara DJIEKTPOHHBIE
1/ Bcer | Konrponsn | [IpakTtuuec | u3ydeH udpoBbIe
1| 0 ble paboThl | Kue paboThI us o0Opa3oBaTeNbHbIC
pecypcehl

1 | TexHuka 6e30MacHOCTH 1 bu6mmoreka [IOK
B KaOMHETE XUMHH https://m.edsoo.ru/ff0d
(TB).Ilpenmer xumumu. 210c
Posb xuMuu B KU3HU
yesnoBeka. Temna u
BEIICCTBA

2 | Iloustue o MmeTomax 1 bu6mmoreka [JOK
MIO3HAHUS B XUMHUHU https://m.edsoo.ru/ff0d

227e

3 | [lpaktuyeckas pabora 1 1 bubnuorexa [JOK
Ne 1 «IIpaBuia paboTs https://m.edsoo.ru/ff0d
B J1aDOpaTOpUu U 23dc
pUEMBI 0OpALIIEHUS C
71a00paTOPHBIM
000pyIOBaHUEM

4 | Yucrele BemecTBa u 1 bu6mmoreka [IOK
cmecH. CriocoObl https://m.edsoo.ru/ff0d
pasJieNieHus cMeceit 26ca

5 | [Ipaktuyeckas pabora 1 1 bubnuoreka [IOK
Ne 2 «Paznenenue https://m.edsoo.ru/ffOd
cMecel (Ha mpumepe 28c8
OYHCTKHU ITOBAPEHHOU
COJIN)»

6 | AToMHO-MonekysipHoe | 1 bubnuoreka [IOK
y4eHue .ATOMBI 1 https://m.edsoo.ru/ff0d
MOJIEKYJIbI 2a6c

7 | Xumuueckue 1 bu6mmoreka [IOK
AJIEMEHTHI. 3HAKH https://m.edsoo.ru/ffod
(cuMBOJTBI) 2be8
XUMHYECKHUX
JJIEMEHTOB

8 | [IpocThle U ClOKHBIE 1 bubnuoreka [IOK
BEIIeCTBA. 3aKOH https://m.edsoo.ru/ff0d
MOCTOSTHCTBA COCTaBa 2a6c¢
BEIIICCTB.

9 | Xumnueckas popmyna. 1 bubnuoreka [IOK
BaseHTHOCTH aTOMOB https://m.edsoo.ru/ff0d
XUMHYECKHUX 2d50
JJICMEHTOB

10 | BajgeHTHOCTh aTOMOB 1 bubmuorexa [JOK
XUMHYECKUX https://m.edsoo.ru/ffOd
AJIEMEHTOB 2eae

11 | OtHOCHTECBHAS 1 bu6mmoreka [IOK

aTOMHAasI Macca.
OtHocHuTenbHasA

https://m.edsoo.ru/ffOd
323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c

MOJIEKYJISIpHAsi Macca

12 | MaccoBas noas bu6mmoreka [IOK
XUMHYECKOI0 DJIEMEHTA https://m.edsoo.ru/ffOd
B COEIMHEHUU 350c

13 | KonnuecTBO BelecTna. bubmuorexa [JOK
Mosib. MossipHas https://m.edsoo.ru/ff0d
Macca 5230

14 | ®uznueckue u bu6mmoreka [IOK
XUMHYECKHE SIBICHUS. https://m.edsoo.ru/ffOd
XUMHYECKasl PeaKIus 37fa

15 | [Ipu3Haku u yciaoBust bubmumoreka [IOK
POTEKAHHMS https://m.edsoo.ru/ff0d
XUMHUYECKHX PEaKIUi 3alb

16 | 3akoH cOXpaHECHHS bubmuorexa [JOK
Macchl BEIECTB. https://m.edsoo.ru/ff0d
XuMuueckue 3b88
yYpaBHEHUS

17 | Boruncienus bubmuorexa [JOK
KOJIMYECTBA, MACCHI https://m.edsoo.ru/ff0d
BEIIECTBA I10 5708
YPaBHCHUSIM
XUMHUYECKHX PEAKITHI

18 | Knaccudukanus bubmmoreka [JOK
XUMHYECKHMX PEaKIUii https://m.edsoo.ru/ffOd
(coenuHEHUS, 334
pas3JIoKeHus,
3aMenIeHusi, 00OMeHa)

19 | M. B. JlomoHOCOB — bu6nmoreka [JOK
yUEHBIN- https://m.edsoo.ru/ff0d
SHIIUKJIOTICTUCT. 40c4
0O00011eHNEe 1
CHUCTEMAaTH3aIHs
3HAaHUU

20 | KonrpomnbHas pabora bubmmorexa [IOK
Nel o Teme https://m.edsoo.ru/ff0d
«BemectBa 4290
XUMHYCCKHE PEAKIIUN)

21 | AHanmu3 KOHTPOJIBHOM bubnnorexka [JOK
pabotel. PaGoTa Hax https://m.edsoo.ru/ffOd
ommbOkamMu. Bo3ayx — 448e
cMech ra3oB. CocTaB
BO3/TyXa.

22 | Kucnopoa — 31eMeHT bubnuorexa [IOK
U MIPOCTOE BEIECTBO. https://m.edsoo.ru/ff0d
O30H Ousuyeckue u 4614
XUMHYECKHE CBOMCTBA
KHCTIopoJia (peakuuu
OKHUCIICHUS, TOPEHHE).

[TonsTHE 00 OKCHIaxX

23 | CiocoObI OTyJICHHS bubmmoreka [JOK
KHCIIOpO/ia B https://m.edsoo.ru/ff0d
1ab0opaTOpUH U 497a
MPOMBIIIJICHHOCTH.

[Ipumenenue
KHCIIOpOJia
24 | TenoBou rddext bubnuoreka [JOK



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

XUMHYECKON peaKkiuu,
IIOHATHUC O

https://m.edsoo.ru/ffOd
4790

TEPMOXUMHUIECCKOM
YpaBHEHUH, IK30- U
SHOTEPMHUCCKUX
peaKIUIX

25 | TorumBo (HeTh, yroiab bubmuoreka [IOK
U MeTaH). 3arps3HEeHHE https://m.edsoo.ru/ff0d
BO3]1yXa, CIIOCOOBI €ro 4cda
PEIOTBPAIIICHIS

26 | [IpakTuyeckas pabora bubmumoreka [IOK
Ne 3 mo teme https://m.edsoo.ru/ffOd
«[lonydyenue u 4ae2
coOupaHKe KHCIIOpOo/a,
M3YYEHHUE Er0 CBOMCTBY

27 | Bomopoax — 3JIeMeHT U bu6mmoreka [IOK
IPOCTOE BEILIECTRBO. https://m.edsoo.ru/ff0d
Haxoxnenue B 4dd0
IPHUPOJIC

28 | dusnueckue u bubmuorexa [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ffod
BOJIOpPOJIA. 4dd0
[IpumeHeHne Boropoaa

29 | IloHsATHE O KHCIIOTAX U bubmuorexa [JOK
COJIsIX https://m.edsoo.ru/ffOd

50d2

30 | CocoObI momydeHMs bubmmoreka [JOK
BOJIOPO/Ia B https://m.edsoo.ru/ffOd
nJaboparopuu 4ddo

31 | [IpakTuyeckas padora bubnuoreka [IOK
Ne 4 o Teme https://m.edsoo.ru/ffOd
«[lony4yenue u 4142
cobupaHue BOJopoaa,
M3YYEHHE ET0 CBOWCTBY

32 | MounsipHbIil 00BEM bubnuotexa [JOK
ra3oB. 3aKoH ABOTaJpo https://m.edsoo.ru/ffOd

542e

33 | Beruucnenus o0néma, bubnuotexa [JOK
KOJIMYECTBA BEIECTBA https://m.edsoo.ru/ffOd
rasa 1o ero 55a0
U3BECTHOMY
KOJIMYECTBY BEIIECTBA
Wik 00bEMY

34 | Beruuciienus o0bEMOB bubnuorexa [JOK

ra3oB M0 ypaBHEHUIO
peakIuy Ha OCHOBE
3aK0HAa 00BEMHBIX
OTHOIIIEHUH Ta30B

https://m.edsoo.ru/ffOd
5708

35 | TexHuka 6€30MaCHOCTH bubmuorexa [JOK
B KaOHMHETE XUMHUH https://m.edsoo.ru/ffOd
(TB).®uznyeckue u 587a
XUMHYECKHUE CBOMCTBA
BOJIBI
36 | CocTaB OCHOBaHUHM. bu6mmoreka [IOK

TTonsTue 00
WHIHKAaTOpax

https://m.edsoo.ru/ffOd
59¢e2



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2

37

Bona xak
pacTBOPUTEIIb.
Hacrpimennasie n
HCHACBIIICHHBIC
pacTBopbl. MaccoBas
JIOJIS BEIICCTBA B
pacTBope

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d
5b40

38 | IIpakTuueckas pabota bubnuorexa [JOK
Ne 5 o teme https://m.edsoo.ru/ffOd
«[Ipurorosnenue 5eba
pacTBOPOB ¢
onpeacnEHHON
MacCOBOH JoJieH
pacTBOPEHHOTO
BEIICCTBA»

39 | KonTtposbHas padora bubnnoreka [JOK
Ne2 o Teme https://m.edsoo.ru/ffOd
«Kucnopoa. Bomopos. 6342
Boma»

40 | AHamu3 KOHTPOJIBHOM bubnnoreka [JOK
pabotel. Pabora Haj https://m.edsoo.ru/ff0d
omunokamMu. OKCUIBI: 664e
COCTaB,

Kiaccuukanus,
HOMCHKJIATypa

41 | Ilonmyyenwue u bubnuoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d
KHCIIOTHBIX, OCHOBHBIX 664e
U aM(pOTEPHBIX
OKCHJIOB

42 | OcHOBaHHS: COCTaB, bu6mmorexa [IOK
KiaccupuKanus, https://m.edsoo.ru/ffOd
HOMEHKJIaTypa 67ca

43 | [lomyuenue u bubnuoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ffod
OCHOBaHMI 67ca

44 | KuCIOTHI: cOCTaB, bu6mmoreka [IOK
KiaccupuKanus, https://m.edsoo.ru/ffOdf
HOMCHKJIATypa ee2

45 | [lomyuyenue u bubnuoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ffodf
KHUCIIOT ee2

46 | Conu (cpemnamue): bubmmoreka [JOK
HOMEHKJIATypa, https://m.edsoo.ru/00ad
CIOCOOBI MOTyYCHUS, 9474
XUMHUYECKHE CBONCTBA

47 | IIpaktuyeckas padora bubnuorexa [IOK
Ne 6. Pernenne https://m.edsoo.ru/00ad
IKCIIEPUMEHTAIbHBIX 9b7c
33719 110 TeMe
«OCHOBHBIE KIJIACCHI
HEOPTaHHYECKUX
COEIMHEHUIN»

48 | I'emeTnyeckas CBS3b bu6mmoreka [IOK

MCKAY KilaCCaMu
HCOPTaHUYCCKUX

https://m.edsoo.ru/00ad
9a50



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50

COECTMHEHNN

49 | O600mEeHue " bu6mmoreka [IOK
CHCTEeMaTH3anus https://m.edsoo.ru/00ad
3HaHUI 9ch2

50 | KontpomnpHas pabora bubmmoreka [JOK
Ne3 no Teme https://m.edsoo.ru/00ad
"OCHOBHEIE KJIaCCHI 9ela
HEOPTraHUYECKHUX
coequueHuin"

51 | AHanu3 KOHTPOJIBHOU bubnuorexa [JOK
pabotbl. Pabora Has https://m.edsoo.ru/00ad
omubkamu. [lepsoie 9ffa
TIOTIBITKU
Kiaccuukanum
XUMHYECKHUX
a1emeHTOoB. [loHsTHE O
rpynmnax CXOHBIX
2JIEMEHTOB

52 | [lepuonuveckuii 3aK0H bubnnorexa [HJOK
u Ileproauueckas https://m.edsoo.ru/00ad
CHCTEMA XUMHYECKUX ab2¢
sneMeHToB [. W.

Menpeneena

53 | Ilepuonsl, rpymisl, bubnnoreka [JOK
HOATPYIIITBI https://m.edsoo.ru/00ad

ab2c

54 | CtpoeHue aTOMOB. bubnuorexa [JOK
CocTaB aTOMHBIX sIIIED. https://m.edsoo.ru/00ad
M3otormbl a342

55 | Crpoenue bubnuoreka [IOK
SIIEKTPOHHBIX https://m.edsoo.ru/00ad
000JI0YEK aTOMOB abbc
DJIEMEHTOB
Ilepuoanueckoit
cucremsl JI. U.

Mengeneesa

56 | XapakrepucTuka bubmmoreka [JOK
XUMHYECKOTO DJIEMEHTA https://m.edsoo.ru/00ad
II0 €r0 IIOJIOKEHUIO B ag24
Ilepuonnueckon
cucreme /I. W.

Mengeneena

57 | 3naueHue bubnuorexa [JOK
[lepronnyeckoro https://m.edsoo.ru/00ad
3aKOHA JIS Pa3BUTHS a96e
HAYKH U MPAKTUKU. J].

N. MenneneeB —
Y4€HBIN, NEAaror u
IpaXKTaHUH

58 | DieKTpoOTpPHUIIATEITHLHO bubnuorexa [JOK
CTh aTOMOB https://m.edsoo.ru/00ad
XUMHYECKHX aab8
HJIEMEHTOB

59 | MonHas xuMmudecKkas bu6mmoreka [IOK

CBA3L. MeTajuinueckas
XUMHUYECKas CBS3b

https://m.edsoo.ru/00ad
ac34



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34

60 | KoBanenTHas mosisipHast 1 bubnmuorexa [JOK
XHUMHYECKasl CBSI3b https://m.edsoo.ru/00ad

aab8

61 | KoBameHnrHas 1 bu6mmoreka [IOK
HeToJIsIpHast https://m.edsoo.ru/00ad
XUMHUYECKasl CBSI3b aab9

62 | CtenieHb OKUCTICHUS 1 bubnmoreka [JOK

https://m.edsoo.ru/00ad
ae28

63 | OKHCIHTEIBHO- 1 bu6mmoreka [IOK
BOCCTaHOBUTCIIHHBIC https://m.edsoo.ru/00ad
peakuu. OKUCTUTENH U b076
BOCCTAaHOBUTEIIN

64 | KonTposbsHas paboTa 1 bubmuorexa [JOK
Ne4 o Teme https://m.edsoo.ru/00ad
«CTtpoeHue aToma. b076
XumMudeckas CBI3b»

65 | AHaau3 KOHTPOJIBHOM 1 bubnnoreka [JOK
pabotel. PaboTa Haj https://m.edsoo.ru/00ad
omunokamu.CrucreMaTus b486
alus 3HaHUM

66 | [IpomexxyTounas 1
aTTecTalus 3a roJl.

67 | Anamus 1 bubmuorexa [JOK
POMEKYTOUHON https://m.edsoo.ru/00ad
arrectanuu. Pabota 9ch2
HaJ| OIINOKAMH.

O60061enue u
CHUCTEMaTH3aIUs
3HAHUU

68 | Pe3epBHBIN ypOK. 1 bubnuoteka [JOK
O06o0mmenne n https://m.edsoo.ru/ff0d
CHCTEMATH3AIIHS 61c6
3HAHUU

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

No Tema ypoka KomnuectBo yacoB Hara DIIEKTPOHHBIE
n/ U3y4eHU G poBbIC
i s o0pa3oBaTelbHbIC
pecypcehl
Bee o o
ro 2 % _
= o £
o 9 = -]
&g c '8
g o a Q.
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1 | Texnuka 6€301aCHOCTH B 1 bu6mmoreka [IOK
KaOuHeTe XUMHN https://m.edsoo.ru/00a
(TB).IToBTOpCHME. db59e
[Iepnonnueckuit 3aKoH.
[Tepuomuyeckas cucrema
XUMHUYECKUX 3j1iemeHToB J[. 1.
Menneneena.
3aKOHOMEPHOCTH B
WU3MCHCHHU CBOWCTB
XUMHYCCKHX 3JIEMCHTOB
NEPBBIX TPEX NMEPUOJIOB
2 | IloBropenue. Knaccuduxanms 1 bubnnorexa [JOK
¥ HOMEHKJIaTypa https://m.edsoo.ru/00a
HEOPraHUYECKUX BEIECTB db6b6
[ToBTopenue. Buab
XUMHYECKON CBSI3U M THIIBI
KPUCTAJUTHYECKUX PEHIETOK.
3 | BxogHas koHTpOJbHAsA padora | 1 1
4 | AHanu3 KOHTPOJIBbHOM 1 bubnuoreka [IOK
pabotel. PaboTa Haj https://m.edso0.ru/00a
OIIMOKaMHU. dbac6
5 | Knaccudukarus XuMUIECKUX 1
PEaKIHii IO PA3TUIHBIM
pU3HAKaM
6 | [TorsiTHe O CKOpOCTH 1 bubnuotexa [JOK
XUMHUYECKON peaKIIiH. https://m.edsoo.ru/00a
[ToHsATHE O TOMOTE€HHBIX U dbch0
TeTEPOrCHHBIX PEAKITUIX
7 | IloHATHE O XUMHYECKOM 1 bu6mmorexa [IOK
paBHOBecHH. DAKTOPEI, https://m.edsoo.ru/00a
BJIASIONINAE HA CKOPOCTh dbe9a
XUMHUYECKON PEaKIuy U
MOJIOKCHUE XUMHUIECKOTO
paBHOBECHSI
8 | OkucauTeIBEHO- 1 bubmmoreka [JOK
BOCCTaHOBUTENBHBIE PEAKIIUU https://m.edso0.ru/00a
dc28c
9 | OkucauTEIBLHO- 1 bu6mmoreka [JOK
BOCCTaHOBUTEIIbHBIC PEAKIIUU https://m.edso0.ru/00a
dcade
10 | Teopust MEKTPOTUTHICCKON 1 bubnuorexa [JOK
nuccoranui. CUIIbHbIE U https://m.edsoo.ru/00a
cJ1a0bIe 3JIEKTPOTUTHI dcd68



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68

11

HNounble ypaBHEHUS peaKInid

bu6mmoreka [IOK
https://m.edso0.ru/00a
dd448

12 | Xumudeckue cBOMCTBA bu6mmoreka [IOK
KHCJIOT U OCHOBAHUH B CBETE https://m.edsoo.ru/00a
npecTaBIeHui 00 dd5d8
ANEKTPOIUTUYECKOMN
JICCOIMALINT

13 | Xumuueckue CBOMCTBA CoJICH bubmuoreka [JOK
B CBETE IPECTaBICHHI 00 https://m.edsoo.ru/00a
JIEKTPOTUTHYCCKOM dd8bh2
JICCOIIMALIUT

14 | Ilonsarue o ruaposnse cosen bubmumoreka [IOK

https://m.edsoo.ru/00a
dd9od4

15 | O6oO1IeHnEe U bu6mmoreka [IOK
CHCTEMaTH3aIlHs 3HAHUI https://m.edsoo.ru/00a

ddd12

16 | [IpakTrueckas padora Ne 1. bubnnorexa [JOK
«Pemenue https://m.edsoo.ru/00a
IKCIIEPUMEHTAJILHBIX 33134 ddbfa

17 | KontponbHas padota Ne2 o
TeMe «DJIEeKTPOIUTHYECKAS
Jccoranus. XuMUYECKUe
pEaKIMU B PACTBOPAX)

18 | AHanu3 KOHTPOIBHOM bubnnoreka [JOK
pabotel. Pabora Haj https://m.edsoo.ru/00a
ommobOkamu. OO1mas ddfe2
XapaKTePUCTUKA TaJIOTEHOB.

XUMHUYECKUE CBOWCTBA HA
puMepe XJopa

19 | XnopoBonopon. ComnsHast bubnuoreka [IOK
KHMCJIOTA, XUMHUECKHE https://m.edsoo.ru/00a
CBOMCTBA, MOJIYYEHUE, del04
MIPUMCHCHUE

20 | ITpakTuueckas padota Ne 2 o bubnnoreka [JOK
teme «[loxydeHue conssHon https://m.edsoo.ru/00a
KUCIIOTBI, M3y4eHHE & de348
CBOWICTB)

21 | BerancneHus o ypaBHEHHSIM bubnnorexka [JOK
XUMHUYECKHUX PEAKIIHiA, €CIIn https://m.edso0.ru/00a
OJIMH M3 PEarcHTOB JIaH B de488
U30BITKE

22 | OOmiast XxapakTepuCTHKA bubnnorexka [HOK
sneMeHTOB VIA-rpynmsl https://m.edsoo.ru/00a

de64a

23 | AnnoTpornHble MOIUpUKAIIIH bubnuoreka [IOK
cepsl. HaxosxaeHue cepsl U eé https://m.edsoo.ru/00a
COETMHEHUH B IPUPOJIE. de64a
XHUMHYECKUE CBOMCTBA CEPBI

24 | CepoBOa0pO/I, CTPOCHHE, bubnmoreka [JOK
busnUecKre ¥ XUMHUCCKHE https://m.edsoo.ru/00a
CBOMCTBa de802

25 | Oxcunsl ceprl. CepHast bubnuorexa [JOK

KUCIIOTa, U3NUYECKUE U
XHMHYECKHE CBOMCTBA,

https://m.edso0.ru/00a
dea28



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

IIPUMEHEHHE

26 | XuMU4eCcKHe peaKinu, bu6mmorekxa [IOK
JIe)KaIue B OCHOBE https://m.edsoo.ru/00a
MIPOMBIIIJICHHOTO CII0c00a dec8a
MIOJTyYEHUST CEPHOI KUCIIOTHI.

XUMHUYECKOE 3arps3HEHUE
OKPYKaroIle Cpebl
COCJIMHEHUSIMH CEPbI

27 | BorunciaeHue MaccoBOM 1011 bubmuoreka [JOK
BBIXO/Ia MMPOYKTA PEAKIIUU https://m.edsoo.ru/00a

dec8a

28 | OOmas xapakTepUCTHKA bubmuorexa [JOK
a5ieMeHTOB VA-rpyribl. A30T, https://m.edsoo.ru/00a
pacIpocTpaHeHHe B IPUPO/IE, deeab
¢du3nvecKkre 1 XUMHUYECKHE
CBOMCTBA

29 | AMMuak, ero hpu3nyecKue u bubnnorexa [JOK
XUMUYECKHE CBOWCTBA, https://m.edsoo.ru/00a
HOJTYYCHHE ¥ IPUMCHEHHE dfoo4

30 | [IpakTuueckas padora Ne 3 o bubnunoreka [JOK
teme «[loxydenne ammuaxa, https://m.edsoo.ru/00a
H3YYEHUE €r0 CBOHCTBY df180

31 | A3oTrHas kuciora, eé bubmmoreka [JOK
bu3nUecKre 1 XUMHUCCKHUE https://m.edsoo.ru/00a
CBOMCTBa df306

32 | Ucnonb30BaHNE HUTPATOB U bubnnoreka [JOK
CoJIeli aMMOHUSI B Ka4eCTBE https://m.edso0.ru/00a
MHUHEpaJIbHBIX Y100pEHUH. df518
XUMHUYECKOE 3arpsi3HEHNE
OKPYKaroIIel cpebl
COCJIMHEHUSIMU a30Ta

33 | ®ochop. Oxeun pocdopa (V) bubnuoreka [IOK
u pocdopHast kucnora, https://m.edso0.ru/00a
buznyecKrue 1 XUMUYECKHE df68a
CBOMCTBA, IOJIYYEHHUE

34 | Ucnonb3oBanue hocdaToB B bubnuotexa [JOK
Ka4eCTBE MHHEPATBbHBIX https://m.edsoo.ru/00a
ynoOpeHuii. 3arps3HeHHe dfc20
MPUPOIHON cpebl
dbocharamu

35 | Texuuka 6€30MaCHOCTH B bubmuorexa [JOK
KaOMHETE XUMHH https://m.edsoo.ru/00a
(TB).Yrnepon, dfd9c
pacnpocTpaHeHue B PUPOJIE,
buznyecKrue 1 XUMUIECKHE
CBOMCTBA

36 | Okcunel yriaepoaa, ux bubnuoreka [IOK
bu3ryecKre 1 XUMUYECKHE https://m.edsoo.ru/00a
CBOMCTBA. DKOJIOTHYECKHE dfebe
poOJIEMBbI, CBSI3aHHBIE C
okcuJioM yriepoza (IV)

37 | YronbpHas KUCI0Ta U € COTN bub6mmoreka [IOK
https://m.edsoo.ru/00a
e006¢c

38 | Ilpaktuueckas padora Ne 4 o bu6muoreka [IOK

teme "[lonyyenue

https://m.edsoo.ru/00a
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YTJIIEKHUCIIOTO Ta3a.
KauectBennas peakuust Ha
KapOoHaT-HOH"

e027e

39 | IlepBoHavaabHBIC MOHATHS 00 bubmuorexa [JOK
OpPraHMYECKUX BEIIECTBAX KaK https://m.edso0.ru/00a
0 COCIMHEHHUSX yriepoja e054e

40 | KpeMHuii 1 ero coeIMHEHUS bubnmoreka [JOK

https://m.edsoo.ru/00a
e080a

41 | Ilpaktuueckas padora Ne 5. bubmuorexa [JOK
Pemenue https://m.edsoo.ru/00a
9KCIIEPUMEHTAIBHBIX 3a/a4 110 e0bf2
TeMme «Baxueiine
HEMETAJLTbl M UX COCTUHCHHUS»

42 | KonrponbHas padorta Ne3 mo bubmumoreka [IOK
teme «Baxueiimme https://m.edsoo.ru/00a
HEMETAJUIBl U X COCTUHCHHSI e0el8

43 | AHanu3 KOHTPOJBHOMN bubnnoreka [JOK
pabotel. PaboTa Haj https://m.edsoo.ru/00a
ommokamu.O01ast e103e
XapaKTePUCTUKA XUMHUYECKUX
2JIEMEHTOB — METAJIJIOB.

Meramueckas CBs3b U
MeTaJInYecKast
KPUCTAJUINYECKasl PELIETKA.
dusnueckue cBoiicTBa
METAJIJIOB

44 | XuMu4yecKue CBOMCTBA bu6mmoreka [JOK
METaJUIOB. https://m.edsoo.ru/00a
DNEKTPOXUMHUYECKUH Psift e1156
HaIpsDKEHUN METaJIOB

45 | O6mume crnocoObl MOMyYeHuUs bubnnoreka [JOK
meTasutoB. CIiiaBbl. https://m.edso0.ru/00a
Boluncnenus no ypaBHEHUAM el1156
XAMHYECKHUX PEaKIUi, eCIn
OJIMH U3 PEareHTOB COAEPIKUT
IPUMECH

46 | ITonsTHE O KOPPO3UH bubnuoreka [IOK
METaJlIOB https://m.edsoo.ru/00a

e1278

47 | lllemouHble METAJLIBI bubnmoreka [JOK

https://m.edsoo.ru/00a
e14b2

48 | OKCHIIBI U THIPOKCHIBI bu6mmorexa [IOK
HATPUS U KaJIHsI https://m.edsoo.ru/00a

e14b2

49 | [llenoyHO3EMENbHbBIE METAJLIBI bubnmoreka [JOK
— KaJIbIIUHA ¥ MarHui https://m.edso0.ru/00a

e15e8

50 | Baxwneitmme coeTuHEHUS bubnuorexa [JOK
KaJbLUs https://m.edsoo.ru/00a

£15e8

51 | XK€cTkocTh BOJIBI U CIIOCOOBI bubnmoreka [JOK
e€ ycTpaHeHus https://m.edsoo.ru/00a

e1886

52 | IlpakTudeckas pabora Ne 6 o bubnuoreka [JOK



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886

TeMme "JKECTKOCTh BOIBI U
METO/Ibl €€ ycTpaHeHus"

https://m.edso0.ru/00a
elae8

53 | AnromunHmi 1 bubnmoreka [JOK
https://m.edsoo.ru/00a
elcb4

54 | AmdoTepHbIe CBOHCTBA 1 bubnuorexa [JOK
OKCHUJIa ¥l THIIPOKCHIA https://m.edso0.ru/00a
ATFOMUHHS elcbd

55 | XKeneso 1 bubnmoreka [JOK
https://m.edsoo.ru/00a
e1d86

56 | Okcunbl, TMAPOKCUIBI U COITU 1 bu6mmoreka [IOK
xenesa (II) u xenesa (11I) https://m.edso0.ru/00a

£35e6

57 | Ilpaktuueckas padorta Ne 7. 1
Pemenue
IKCIIEPUMEHTAIBHBIX 33124 110
TeMe «BakHelme MeTauibl
U X COCJTMHEHUS

58 | Boruncnenus o ypaBHEHUAM 1 bubnuorexa [IOK
XUMHYECKUX PEaKIUi, eClin https://m.edsoo.ru/00a
OJIMH U3 PEareHTOB JaH B e3de8
M30BITKE U COIAEPIKUT
PUMECH.

59 | BerauciaeHus MaCCOBOM JTOJTN 1 bubnuorexa [JOK
BBIXO/JIa MPOJYKTa PEAKIIUU https://m.edsoo.ru/00a

e1750

60 | O606mmeHue u 1
CHUCTeMaTU3alus 3HaHHUI

61 | KonTponbaas padorta Ne4 o 1
TeMe «BakHeuIme MeTabl
U VX COCJTMHEHUS)

62 | AHanM3 KOHTPOJIHOU 1 bubnuoreka [IOK
pabotel. PaboTa Haj https://m.edso0.ru/00a
ommbkamu. BemecTBa u e3f50
MaTepHUaJIbl B MOBCEIHEBHOMN
JKU3HU YeJIOBEeKa

63 | XumMudeckoe 3arpsi3HEHUE 1 bubmmoreka [JOK
OKpYyXaroten cpenbl. Pomib https://m.edsoo.ru/00a
XUMUH B pELICHUN e4270
HKOJIOTHYECKUX MPOoOIeM

64 | O000mEHnE U 1 bubmuoreka [JOK
CUCTEMATH3aLUs 3HAHUN https://m.edso0.ru/00a

e4270

65 | [IpoMexxyTOUHAas aTTeCTalHsL. 1

66 | AHanHM3 MPOMEKYTOUHOM 1
aTTecranuu. Pabora Hasx
omuOKaMu

67 | PesepBHbIii ypok. O6001IIeHNE 1 bubnuorexa [IOK
Y CHUCTEMATU3alUs] 3HAHUI https://m.edso0.ru/00a

db33c

68 | PesepBHbIiil ypok. O6001ICHNE 1 bubnmoreka [JOK
W CUCTEMATHA3AUS 3HAHUN https://m.edso0.ru/00a

d9ch2
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