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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOrO o0OIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3zoBaTeIbHOM IPOTrpaMMBbl OCHOBHOTO o01iero oOpa3oBaHus,
npeactaBieHHbIx B @I'OC 00O, a Takxke Ha oCHOBE (enepalbHON paboueit
MPOrpaMMbl BOCIUTAHUS M C y4ETOM KOHIIEHIIUU MpENoAaBaHus ydeOHOTO
npeamera «XuMHs» B 00pa3oBareNbHbIX —opraHusauuax —Poccuiickoi
denepauni.

[Iporpamma nmo xumum naé€T MpeACTaBICHHE O LENsAX, OO cTpaTreruu
OoOy4YeHUs, BOCMUTAHHUS W Pa3BUTHI OOYYAIOMIMXCS CpPEACTBAMH Y4eOHOTO
npeaMeTa,  yCTaHAaBIMBAeT  00s3aTelnbHOE  MPEIMETHOE  COJEpKaHue,
npeaycMaTpUBaeT paclpeelieHue ero Mo KiaccaM M CTPYKTYpHUpPOBAaHHE TIO
paszenaM W TeMaM IPOrpaMMbl 10 XHMHH, ONPEACIACT KOJUYCCTBCHHBIC U
KauyeCTBEHHBIC XapaKTePUCTUKH CoJIepKaHus, PEKOMEHTyeMYI0
MOCJIC/IOBATCIBHOCTh HM3YYCHHSI XUMHH C Y4ETOM MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX ~CBSI3CH, JIOTMKM Y4eOHOTO IpoIecca, BO3PACTHBIX
OCOOCHHOCTEH O0O0YyYaroIIUXCs, OMpENesieT BO3MOXHOCTH TpeaMeTa s
peanm3anuy TpeOOBaHUH K pe3ybTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTEIIbLHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00111ero oO0pa3oBaHusl, a TakKe TpeOOBaHUIA
K pe3yibTaTaM OOydYeHHWs XHMHHM Ha YPOBHE IIEJICH W3Y4YCHHUsS MpeaMeTa U
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATECILHOU NEATEIHHOCTH OO0YyYarOMIerocs II0
OCBOCHHIO YUEOHOTO COJEPIKAHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOU JUIisi (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero NpeCTaBIeHU 0 MaTEPUAILHOM €IUHCTBE MHUPA, BAXKHYIO
pOJIb UTparoT GOpPMHUPYEMBbIE XUMHEH MpPE/ICTABIECHUSI O B3aMMOIIPEBPAIICHUSIX
SHEPruu U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MyTAX PEHICHUS TNI00ATbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTHUECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH i CcaMOpa3BUTUA U
dbopMupoBaHuss KyJIbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIIMOHAILHON
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEN
oOy4JaromuXxcs, HABBIKOB WX CaMOCTOSITEIbHOW y4eOHON eATeIbHOCTH,
HKCIIEPUMEHTATBHBIX M HCCJIEAOBATEILCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATBLHOM eI TeTbHOCTH;

3HAKOMHUT CO CIENU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAE€T OCHOBBI
[IEJIOCTHOTO B3TJsiJa HA E€AUHCTBO TMPUPOJABI W  YEIOBEKa, SBISCTCS
OTBETCTBEHHBIM 3TaroM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH
oOydJarommxcs;

crocoOCTBYeT (hOPMHUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--
HAyYHBIM 3HAHWSIM, K TPUPOJIC, K UEIOBEKY, BHOCHT CBOW BKJIaa B
HKOJIOTHIECKOE 00pa3oBaHUE O0yJAFOIINXCA.

JlanHbIie HampaBJeHUS B OOYYCHUH XUMUU OOECTICUMBAIOTCS CHEIU(UKON
colepKaHusl y4eOHOTO TIpeAMeTa, KOTOPBI SBISIETCS  IEIarorn4ecKu
aJanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OTPE/ICTIEHHOM JTare
€€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEr0 0Opa30BaHUs OPUEHTHPOBAH
Ha OCBOCHHE OOYYAIONMMHUCS CHCTEMbl TEPBOHAYATBHBIX TOHITHI XUMHH,



OCHOB HEOPTraHWYECKOM XMMHUHM U HEKOTOPBIX OTAEJIbHBIX 3HAUYUMbBIX MOHSITUN
OPraHUYECKOU XUMHUMU.

CrpykTtypa coaepkaHusi IporpaMMBbl 10 XUMHUH c(pOpMUpPOBAHA HA OCHOBE
CHUCTEMHOTI0 MojaxoAa K €€ nzydeHuto. CoaepkaHue CKIaJbIBA€TCS U3 CUCTEMBI
MOHATUA O XMMHUYECKOM DJJIEMEHTE U BEHIECTBE M CHUCTEMbl MOHATHH O
xumuyecko peakiuu. OO0€ 3TH CUCTEMBl CTPYKTYPHO OPTraHU30BaHbI I10
MPUHIIMITY TIOCIEAOBATEILHOTO Pa3BUTHs 3HAHUM HA OCHOBE TEOPETUUYECKUX
MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnonnueckoro 3axkona JI. 1. MenneneeBa Kak OCHOBHOIO 3aKOHa
XUMUU,

— YUEHHUSI O CTPOCHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpeAcTaBICHUN 00 DJICKTPOIUTHYECKOM JTUCCOIMAIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT
OJIHOTO YpOBHS K JIpYyTOMY, BBINOJHSIS (DYHKIMU  OOBSCHEHUS U
IIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS W BO3MOXXHOCTEH MPAKTHYECKOTO
MPUMEHCHHUS ¥ TIOJIYUCHUSI U3yIaeMbIX BEIICCTB.

OcBoeHHe mporpaMMbl TI0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
NPEACTaBICHUS O XMMHYECKOW COCTABJISAIONICH HAay4HOM KapTWHBI MHUpa B
JIOTUKE €€ CUCTEMHOU MPUPO/IbI, ICHHOCTHOTO OTHOIICHHUS! K HAYYHOMY 3HAHHIO
¥ METOJIaM IO3HaHUs B Hayke. VM3ydeHue XuMHUM MPOUCXOIUT C MPUBJICUCHUEM
3HAaHWM W3 paHee M3YyUYEHHBIX YYEeOHBIX MNpeamMeToB: «OKpyKaroumi MHp»,
«bwuonorus. 5—7 knaccel» u «Pu3uKa. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUU TNPOUCXOTUT (HOPMUPOBAHHE 3HAHUA OCHOB
XUMHYECKOM  HAyKM Kak  00JIacTH  COBPEMEHHOTO  €CTEeCTBO3HAHMS,
IPaKTUYECKON JEATEIbHOCTH YEJIOBEKAa M KAaK OJHOT0 U3 KOMIIOHEHTOB
MHUPOBOM KyJNbTYpHl. 3ajladya y4eOHOro MpeamMeTa COCTOMT B (OPMHUPOBAHUU
CHUCTEMBl XMMHYECKHUX 3HAHUM — BAXKHEUIIMX (haKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKUX TOJIOKEHUH, JOCTYHMHBIX OOOOIICHHI MHUPOBO33PEHUECKOIO
XapakTepa, S3blKa HayKd, B MPUOOIIEHUH K HayYHBIM METOJaM IO3HAHUS TIPU
MU3YYCHUH BEIIECTB M XUMHUYECKHX pEakiuii, B (OPMUPOBAHUU U DPA3BUTUU
MO3HABATEIbHBIX YMEHUW W WX NPUMEHEHHH B Yy4eOHO-TIO3HABATEIBHOU W
y4eOHO-UCCIEIOBATENbCKON JIEATETbHOCTH, OCBOCHHH TMpaBUil 0€30MacHOro
oOpalieHus ¢ BEIIeCTBAMHU B TTOBCETHEBHOM JKU3HM.

[Ipy w3ydeHMM XUMUW Ha YypPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUsA
BKHOE 3HAUEHUE MPUOOPENIN TaKUE LEIH, KaK:

— ¢dopMHpOBaHUE WHTEIUICKTYaJbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYTHUYECTBY, CAMOCTOSTEIPHOMY MPUHATHIO PEIICHHH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM JKU3HU;

— HampaBJICHHOCTh OOy4YeHHsS HAa CHCTEMaTHYECKOE TMPUOOIICHHE
Oo0y4JarommXxcs K CaMOCTOSITEIbHON TTO3HABATEIBHON NEITeNbHOCTH, HAYYHBIM
METO/IaM TIO3HaHUs, (POPMHUPYIONTUM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

—  of0ecrieyeHwe  YCIIOBHH, CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OOyJaromMMHCS  OMbITA  Pa3HOOOpPa3HOW  NESITENIbHOCTH, TMO3HAHUA U
CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMIT), MMEIOIINX
YHUBEPCAJIbHOE 3HAYEHUE VISl PA3JIMYHBIX BUAOB JCSATEIbHOCTH;

— (¢opmupoBaHue 00IIeH (PYHKIUOHATBHOW U €CTECTBEHHO-HAY4YHOU
rPAMOTHOCTH, B TOM 4YHUCJE YMEHUU OOBSCHATH U OLICHUBATH SIBJICHUS



OKPYXAaIOLIEro MUPA, UCMOJb3ysl 3HAHUS U OIBIT, NOJYYEHHbIEC NIPU U3YyYEHUU
XUMHH, TPUMEHATh MX NPHU PELICHWH NpOoOJeM B TOBCEIHEBHOW >KU3HU H
TPYAOBOH AEATEIBHOCTH;

— (dopmupoBaHue y OOy4arolUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMaHUSl LEHHOCTH XMMHMUYECKUX 3HAHUM JIsi BBIPAOOTKH 3KOJOTMYECKH
1e71eco00pa3HOro MOBEICHUS B OBITY W TPYIOBOW JESATEIBHOCTH B IEJISIX
COXPAaHEHHUsI CBOETO 310POBbs U OKPYKAIOLIEW IPUPOIHON CPEBI;

— pa3BUTHE MOTHBALMU K OOYUYEHHIO, CIOCOOHOCTEN K CaMOKOHTPOIIO U
CaMOBOCIIMTAHMI0 Ha OCHOBE YCBOEHHUS OOLICYENOBEYECKUX LEHHOCTEM,
FOTOBHOCTH K OCO3HaHHOMY BbIOOpY mpoduias U  HANpaBIE€HHOCTH
JanbHeuIero o0yyeHus.

OO61iee 4yMcaO 4YacoB, OTBEACHHBIX ISl M3YYEHHMS] XHMHHM Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kilacce — 68 yacoB
(2 yaca B Hezen0), B 9 kinacce — 68 yacoB (2 yaca B HEJICIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMMUYECKHE OHATHS

[Ipenmer xumun. Posib XuMuM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemiecTBa. PU3MUYECKUE CBOWMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHsATHE O METOax MO3HAHUA B XMUMHUU. YHCTHIE BEHIECTBA U CMECH.
Cnoco0nI pa3aeneHust CMecei.

ATOMBI U MOJEKYJIbl. XUMUYECKHE 3JE€MEHTbl. CHUMBOIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckass (opmyna. BaleHTHOCTP aTOMOB XMMUYECKHX DJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENIbHAs aToOMHasg Macca.
OtHOcHUTENbHAs MOJIEKYJIsIpHAst Macca. MaccoBast 40JIsl XAMUYECKOTO AJIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemiectBa. Monb. Momsgpaas Macca.  B3anmocBs3b
KOJIMYECTBA, MACChl M YHUCIA CTPYKTYPHBIX €IWHUIl BellecTBa. Pacu€rsl 1o
dbopmynaM XUMHUECKUX COCTUHEHUH.

Ou3nYecKue W XUMHUYECKUE SBJICHUS. XUMHUUECKash peakiuss u e€
NpU3HAKU. 3aKOH COXPAHEHHUS MAacChl BENIECTB. XHMHUYECKHE YpPaBHECHUS.
Knaccudukanys XuMrUIecKux peakiuii (COSTMHEHUS, pa3IoKeHUs, 3aMeIIeHUS,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO ¢ XMUMHYECKOHW MOCYIO0MU, MpaBWIaMu paboThl B JabopaTopuu
U npuéMamMu oOpalleHHs C JIabopaTOPHBIM OOOpPYAOBaHHEM, H3yYEHHE U
onucaHue (HUIUYECKUX CBOWCTB O0Opa3IOB HEOPraHWYECKUX BEIECTB,
HaOmonenne ¢pu3ndeckux (MiaBjlieHue BOCKa, TastHUE JibAa, paCTUpAaHUE caxapa
B CTYIIKE, KAIIEHHUE W KOHJEHCAIUS BOJbI) U XMUMHUYECKUX (FOPEHHUE CBEYU,
IPOKaJIMBAaHUE MEIHOM TMPOBOJOKH, B3aMMOJEHCTBUE MeJNa C KHUCIOTOM)
ABJICHUN, HAONIOJEHWE M OINHCAHWE TNPHU3HAKOB MPOTEKAHUS XUMUYECKHUX
peakiuil (pa3noxkeHue caxapa, B3auMOJCHUCTBUE CEPHON KUCIOTHI C XJIOPHUIOM
Oapus, pasznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3amMMOICHCTBHE
xene3a ¢ pactBopom costr meau (l1), n3yuenne cioco0oB pasziesieHusi CMECei: ¢
NOMOIIBI0O  MarHuTa,  (QWIbTPOBAHWE,  BBIMAPUBAHME,  JUCTHILISALUA,
xpomaTtorpadus, MPOBEJACHUE OYHCTKHA IMOBAPEHHOW COIHM, HAOIIOJEHUE U
ONMCAaHUE PE3YJIbTATOB MPOBEICHHS OIbITa, WLUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MacChl, CO3[JaHUE MOJIETIEH MOJIEKYJI (IIAPOCTEPIKHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKHX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — 351eMEHT U IIPOCTOE
BemecTBO. HaxoxxmeHnue kucimopoga B Mpupoje, (Ppu3ndeckue M XUMUYECKUE
cBoiictBa (peakumnu ropenus). Oxkcunbl. IIpumenenue kucinopona. CrocoOb
MOJIYYCHHSI KHUCJIOpoJa B JabopaTOpud W TPOMBIIUIEHHOCTH. Kpyrosopot
Kuciopozaa B mpupoje. O30H — antoTponHas MoAUGUKAIIHS KUCIOPOIa.

TemoBoit dhPexT XUMUIECKON pEeakIui, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- U SHJOTEPMHUYECKHE peakluu. TOIIMBO: yrojb U METaH. 3arpsi3HEHUe
BO3/1yXa, yCUJIEHHE apHUKOBOro 3 (ekra, pa3pylieHue 030HOBOTO CIIOSI.

Bonmopon — snemeHT m mpocrtoe BemecTBO. Haxoxaenwe Bomopona B
npupojie, (GU3MYECKHME W XHUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
nonydeHus. Kuciorsl u comnmu.

MornsapHblii 00bEM Ta30B. PacuéThl 110 XUMHYECKUM YPaBHEHUSM.

dusnyeckue CBOMCTBAa BOAbl. Boma kak pactBoputesb. PacTBOpSL
HacellienHbie 1 HEHACHIIEHHBIE PACTBOPBL. PacCTBOPMMOCTH BEIIECTB B BOJE.



MaccoBasg [nonsd Bewectsa B pacTBope. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBaHus. Ponb pacTBOpOB B MpUpOAE M B KU3HU 4enoBeka. Kpyrosopor
BOJIBI B PUPOJIE. 3arpa3HEHUE NPUPOAHBIX BOJ. OXpaHa U OUUCTKA MPUPOIHBIX
BOJI.

Knaccuduxanus sHeoprannueckux coenueHuit. Oxcuanl. Knaccudukanms
OKCHUJIOB: cojieoOpa3ytoniue (OCHOBHBIEC, KHUCJIOTHbIE, amM(pOTEpHBIE) U
HecosneoOpaszyronue. Homenknatypa okcuaoB. Du3nmyeckue W XUMHUYECKUE
CBOMCTBa OKCUJIOB. [TosrydueHre OKCUI0B.

OcHoBanus. Knaccudukanuss OCHOBaHM: IIENOYM M HEPACTBOPHUMBbIE
ocHOoBaHMA. HomeHknaTtypa ocHOBaHUM. DU3NUYECKHE U XUMUYECKUE CBOKCTBA
ocHoBaHui. [losryueHrne oCHOBaHMUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. Gusnyeckue
U XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHocTu MmetamioB H. H. Bekerosa.
ITony4yenue Kucior.

Comu. Homenknatypa coneil. @U3MYECKME M XHWMHYECKHUE CBOWCTBA
coneu. [Tonyduenue conen.

I'eneTnueckas CBs3b MEXKY KIaCCaMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCcnepumenm:

KAQUeCTBEHHOE ONpEJCICHUE COJAECpKaHUsA KHUCIOpojJa B  BO3IYyXe,
MoJIydeHue, coOupaHue, paclo3HaBaHWE M H3YYCHHE CBOWCTB KHCIIOPOJA,
HAOIIOJIEHUE  B3aMMOJICUCTBUSL  BEIIECTB C  KHUCJIOPOJOM W YCJIOBHUS
BO3HUKHOBEHUS U TMPEKpallleHUs] TOpeHUs (MOo)Kapa), O3HAKOMIICHHE C
oOpa3liaMd OKCHUJIOB M OIMCAaHME UWX CBOWCTB, TMOJy4YeHUE, CoOHMpaHue,
pacro3HaBaHWE M H3YyYEHHE CBOWCTB BOJIOpOJa (TOpPEHHUE), B3aUMOAECHCTBHE
Bogopoaa ¢ okcusioM Meau (1) (Bo3aM0okHO MCTIOIB30BaHUE BUIEOMATEPUAIIOB),
HaO/toleHne  00paslloB  BEIIECTB KOJIMYECTBOM | MOJb, HCCIEI0BaHUE
OCOOEHHOCTEW PpPACTBOPEHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTBIO,
IPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MAacCOBOM JOJIEd PacCTBOPEHHOTO
BEILECTBA, B3aMMOJICHCTBME BOJbl C METAJIaMH (HATPUEM U KaJbLHUEM)
(BO3MOXHO HCIIOJIb30BaHUE BHUJACOMATEpPHUAJIOB), HCCIEIOBaHUE 00pa3IoB
HEOPraHMYECKUX BEIIECTB pPa3IWYHBIX KIJIACCOB, HAOIIOJIEHUEe W3MEHEHUs
OKpacKM HWHIUKATOPOB B pacTBOpax KHUCIOT U IIEJIOYEH, U3y4YeHUe
B3aumojeicteusi okcuna meau () ¢ pactBopoMm cepHOW KHUCIOTBHI, KHUCIOT C
METaJUlaMH, PEaKIMid HEUTpaIU3ali1, IMOJYYCHUE HEPACTBOPUMBIX OCHOBAHHI,
BBITECHEHHE OJIHOTO MeTajlla JpyrMM M3 pacTBoOpa COJIM, pEIICHHE
AKCHEPUMEHTAIBHBIX 337a4 N0 TeMe «BakHelllne KIacchl HEOPraHUYECKHUX
COCMHECHUI.

IHepuoanuecknit 3akoH u Ilepuognuyeckass cucreMa XUMHYECKHUX
jemeHToB JI. . MeHnneneeBa. CTtpoeHue aToMoB. XUMH4YeCKasi CBSA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie MOMBITKH KIacCHPUKAIMN XUMHUYECKHX d1eMeHTOB. [lonsTHe o
IPYIIaxX CXOJHBIX AJEMEHTOB (ILIEIIOYHBIE U NIEIOYHO3EMENbHBIE METAJUIHbI,
rajJjioreHbl, MHEPTHBIC Ta3bl). DJEMEHTBI, KOTOpBIC 00pa3yroT amQOTepHBIC
OKCHJIbI U THIPOKCHUIBI.

[Tepuonnuecknii 3akoH. [leproanueckas cucTeEMa XUMUYECKUX 3JIEMEHTOB
H. W. MenneneeBa. KopoTkomepuogHas W JUIMHHONIEPUOIHAS (HOPMBI
[Tepuonuueckoit cuctembl xumuueckux osiaemeHToB J[. WM. Menneneena.
Ilepuonsr u rpymmbl. OU3NUECKUN CMBICT NOPSAKOBOTO HOMEpPA, HOMEPOB
MEPUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX saep. HM30Tonmbl. DIEKTPOHHBI.
CtpoeHue 2JIEeKTPOHHBIX 000J09Y€K aTOMOB MEPBbIX 20 XUMHUYECKUX JIEMEHTOB



ITepuonnueckon cucrtemsl JI. 1. Menaeneesa. XapakTepuUCTUKAa XUMUYECKOIO
3JIEMEHTA 10 €ro MOoJIoKEeHUIO B [lepuoanueckoii cucreme 1. 1. Menneneena.
3aKOHOMEPHOCTH W3MEHEHUS pajJnyca aTOMOB XUMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYINaM U NEPUOIaM.
3nauenue llepumonnueckoro 3axkoHa u llepuoanueckoi  cuUCTEMBI
XUMHUYECKHUX DJIEMEHTOB ISl pa3BUTHUS HayKu U npaktuku. [[. . MenneneeB —
Y4E€HBIN U IPaKJaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (TosisipHass W HEMOJISAPHAs) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBA3b.

Crenenp okucineHus. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEaKLUU.
IIporniecchbl OKUCAEHU U BOCCTAHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHe 0Opa3loB BEIIECTB METAJUIOB U HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCHIA LIMHKA C PacTBOPAMHU KMCJIOT MU IIEJI0YEH, MPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBLHBIX —PEaKIU
(ropeHue, peakliuy pa3aoKeHUs, COCAUHEHUS).

Mescnpeomemmuoie ceasu

Peanuzaius MeXNpeIMETHBIX CBSI3€H MPU M3YUYEHUM XUMHHM B 8 Kjacce
OCYIIECTBIISIETCSI 4Yepe3 HCMOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYUYHbBIX
NOHATUM, TaK W TOHSATUM, SBISIIOIIMXCA CUCTEMHBIMU JIS OTACJIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTecTBEHHO-HAYYHbIC TIOHATHS: HAay4dHbId (aKT, THUNOTE3a,
TEOpHUs, 3aKOH, AaHaliu3, CHHTE3, KJIacCCHU(PUKALUI, MEePUOJUYHOCTD,
Ha0JII0/IeHNE, SKCIIEPUMEHT, MOJICIIMPOBaHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

@dusuka: marepusi, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH],
U30TOIBI, PAJAUOAKTUBHOCTb, MOJIEKYJa, DJJICKTPUUYECKUU 3apsl, BEIIECTBO,
TENO, 00BbEM, arperaTHOe COCTOSHUE BEIIeCTBa, ra3, (pU3MYecKue BEIUYUHBI,
€IUHULIBI U3BMEPEHUS, KOCMOC, IJTaHETHI, 3BE311bI, COHIIE.

buonorus: doTocunTes, npixanue, ouocdepa.

I'eorpadms: atmocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIC IOPOJIHI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBO U XMMHUYECKAsl peaKIus

[Tepunonnueckuit 3akoH. [leprpoanyeckas cucreMma XUMHUYECKUX SJIEMEHTOB
1. . MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMHUYECKUX JJEMEHTOB IIEPBBIX TPEX MNEPUOJOB, Kalldsl, KaIbLIUA MU HX
COCJIMHEHUH B COOTBETCTBUH C IIOJIOXKECHUEM 3JIEMEHTOB B llepuoanueckoit
CHUCTEME U CTPOCHUEM KX aTOMOB.

CtpoeHue BelecTBa: BUAbl XUMHUYECKOM CBSA3U. THIIBI KPUCTAUIMUECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKOW PEIIETKU
M BUJa XUMHYECKOU CBSA3U.

Knaccudukanus )71 HOMEHKJIaTypa HEOPraHUYECKUX BEIIIECTB.
XUMHYECKHUE CBOMCTBA BENIECTB, OTHOCSIIIUXCS K Pa3IMYHBIM KJjaccaM
HEOPraHWYECKUX COCJUHEHN I, TCHETUYECKAsl CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XuMHUECKMX pPEaKIUid MO Pa3IUYHbIM IpU3HAKaM (10
YUCY U COCTABY YYAaCTBYIOIIUX B PEAKIIMHU BEIIECTB, IO TEIIOBOMY 3 (EKTYy,
M0 M3MCHCHHIO CTEIICHEHM OKHCJICHHMS XMMHUYECKHX DJIIEMEHTOB, IIO



o0paTUMOCTH, TIO0 YYaCTHIO Karajau3aTopa). OK30- M SHIOTEPMHUYECKHE
peaKkIuu, TEPMOXUMUYECKUE YPABHECHUSL.

[lonstue o ckopoctu xumuyeckoil peakuuu. Ilonsarue 06 oOpaTUMBIX U
HEOOpATUMBIX XMUMHYECKMX peakiusax. [loHATHE O TOMOTE€HHBIX U
rereporeHHbIx peakuuax. llonstue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DaKTOpBI, BIUSIONIME HA CKOPOCTh XUMHUYECKOW PEAKUIUH H
MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIUHU, JJIEKTPOHHBIA OayaHc
OKHCIIUTEIBbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBiieHHME  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUA C HUCIIOJB30BAHUEM METOJA
ANEKTPOHHOTO OallaHca.

Teopust ~ SNEKTPOIUTUYECKONW  AUCCOLMALIHM. DNIEKTPOJNIUTBL U
HEAJIEKTPOJUTHL. KaTMoHbI, aHMOHBL. MeXaHW3M AUCCOLMAIMUA BEUIECTB C
pa3IUYHBIMU BUJAMU XUMHYECKOU cBsizu. CteneHnb auccoruanuu. CUIbHBIE U
ci1a0ble 3JIEKTPOJIUTHI.

Peakiiuu wonHOro oOmeHa. YCIOBUS TPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TOJIHBIE M COKpAaIlI¢HHBbIC WOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHCJIOT, OCHOBAaHUI M COJIeil B CBETE MPECTaBICHUN 00 3JIEKTPOIUTHUYECKOU
nucconuanun. KauecTBeHHbIe peakiuy Ha HOHBL. [IoHsATHE O TUAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHHE C MOJEISMH KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB MU HEMETaJUIoB (IpaduTa M ajnMasa), CJIOKHBIX BEIECTB
(x7opuga HaTpus), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peakuuu  OT  BO3JEWUCTBHS  Pa3iIMYHbIX  (AKTOPOB,  HCCIEJOBaHUE
ANEKTPONPOBOJIHOCTA PACTBOPOB BEIIECTB, MPOLECCA IUCCOLUUALMHU KHUCIOT,
IesIo4ei 1 cojieit (BO3MOXKHO HUCIIOIB30BaHUE BUIEO MATEPUAIIOB), TPOBEICHHE
OTIBITOB, WJUTIOCTPUPYIOIINX MPU3HAKU MPOTEKAHUS peaKIMii HOHHOTrO oOMEHa
(oO6pa3oBanue ocajka, BbIJEIEHHE Tra3a, oOpa3oBaHHWE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKLIHIA
(ropenue, peakiuu pa3ioKeHus, COEIMHEHU), pacro3HaBaHHe
HEOPraHMYECKUX BEIIECTB C ITOMOIIbIO KAUYECTBEHHBIX pPEAKLIHM Ha HWOHBI,
pelIeHne SKCIIEPUMEHTAIbHbBIX 3a/1a4.

HeMmeTaJibl U X COeITMHEHUS

OO6mrast xapakTepucThkKa TanoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u Gu3nvdeckue CBONCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XHWMHUYECKHE CBOMCTBA Ha MNpPUMEpPE XJopa
(B3aumoneiicTBUE C METaJlaMH, HEMETajulaMH, IIeJI04aMu). XJIOPOBOAOPOA.
ConsiHast KUCI0Ta, XMMUYECKUE CBOMCTBA, MoOJydyeHue, npuMmeHenue. Jlelicreue
XJIOpa W XJIOPOBOAOPOJA HAa OPraHu3M 4YelloBeKa. BakHeillne XJIOpUIbl U UX
HaXO0XCHHUE B IIPUPOJIE.

O6mast  xapaktepuctuka d1meMeHToB  VIA-rpymmel.  OcobGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTepHbIe CTENeHU OkucieHusa. CTpoeHne u Qpuznyeckue
CBOMCTBa MPOCTBIX BEHIECTB — KHUCJIOpPOJA M cepbl. AJUIOTPOIHbIC
MOAU(UKAIIMKA KUCIOPO/Ia B Cepbl. XUMUYECKHE CBOKCTBA cepbl. CepoBoI0po,
cTpoeHue, (U3MYECKHEe U XUMUYECKHe cBoWcTBa. OKCUABI CEpbl  Kak
MpEACTABUTENIN KHUCIOTHBIX OKcuaoB. CepHas Kkuciora, (¢GU3MYECKHE U
XUMUYECKHE CBOMCTBAa (0OIIME KakK MPENCTaBUTENsl KJlacca KHUCIOT H
cnerupuyeckne). XUMUYECKUE PEAKINH, JISKAIIHE B OCHOBE MPOMBIITUICHHOTO
crioco0a mosydeHusi cepHoil kucinotel. [IpumeHenue cepHoil kucioTel. Conu
CEpHOU KUCIIOThI, KAYECTBEHHAsl peakiusi Ha cyiabdaT-uoH. Haxoxnenue cepsl
1 €€ COCIMHEHH B NpupoAe. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOUIEH CPEIbI



COEIMHEHUSMH Cepbl (KHCIOTHBIE JTOXKAM, 3arpsi3HEHUE BO3/AyXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPALLECHUS.

O61mas xapakrepuctuka 31emMeHToB VA-rpynmnbsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pHbIE CTENEHU OKHUCIEHUA. A30T, pPACHpPOCTPAHEHHE B
npupojie, GU3ndecKre U XUMU4Yeckue cBoiictea. KpyroBopot azorta B nmpupoze.
AMMHAK, ero GU3HICCKHE U XUMUYCCKUE CBOICTBA, MOIyICHUE U IIPHUMCHCHHE.
Comu aMMOHHS, MX (U3MYECKHE W XUMHYCCKHE CBOWCTBA, NPHMCHEHHC.
KauecTtBeHHast peakuusi Ha MOHbI aMMOHUS. A30THas KUCIIOTa, €€ IMOJIyYCHHUE,
¢usznueckre M XUMHUYECKHE cBoWcTBa (0OLIMEe Kak MpeCTaBUTENs Kiacca
KUCIOT U crneuuduueckue). VMcnonb3oBaHue HUTPATOB M COJIEH aMMOHHUS B
KayecTBE MUHEPAJIBbHBIX YyA00peHHil. XUMHUECKOe 3arpsi3HeHHUE OKpY>Karolen
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE TOXK]IM, 3arpsi3HEHUE BO3/yXa, MOYBBI
u BojoéMoB). docdop, amnorponubie Mogudukanuu dochopa, uznueckue u
xumuyeckue cBouctBa. Oxcun  dochopa (V) u  dochopHas kucnora,
¢usznueckre 1 XMMHUYECKHE CBOICTBA, mosydeHue. Mcnonb3oBanue GpocdaToB B
KaueCTBE MUHEPAJIbHBIX YI0OpECHUI.

O6mast  xapakrepuctuka ds1meMeHToB  IVA-rpynmel.  OcobeHHOCTH
CTpOEHUSI aTOMOB, XapaKTEPHbIE CTENEHU OKUCJICHUS. YTIJIEpPOJ, alIOTPOIHbIE
MoAu(UKAIIMU, PACTpPOCTpAaHEHUE B TPUPOJE, (PU3MUECKHEe W XUMHYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopor yriepoaa B npupoge. OKCuabl yriiepona,
uxX (U3MYECKHEe M XMUMHUYECKUE CBOMCTBA, ACHCTBHE HA >KUBBIC OpPraHU3MBI,
NOJIyYeHHUE U MPUMEHEHHE. DKOJOTUYECKHUE NMPOOJIEMbl, CBI3aHHBIE C OKCUAOM
yraepona (1V), rumoreza rio0aibHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIMA
abdext. YrompHas kuciaora U e€ conM, UX (PUIMUECKHE U XHUMHUYECKUE
CBOICTBa, MOJy4YeHUEe W MpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Mcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SMCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O
COEIMHEHUAX yriepoja (MeTaH, dTaH, TWJICH, alleTHJIEH, STaHOJI, TJIMIIEPUH,
yKCycHasi KucloTa). [IpupoiHbIE HWCTOYHUKH  YIIEBOAOPOJIOB  (yroiib,
IPUPOIHBIN ra3, HeTh), MPOIYKTH UX MepepadoTku (OCH3UH), UX POJIb B OBITY
U npomblnieHHOCTH. [loHsATHE 0 OMOJIOrHMYecKH Ba)KHBIX BEIIECTBAX: KUpPaX,
Oenkax, yrieBojax — M UX POJIM B )KM3HU 4eloBeKa. MaTepuanbHOE €IUHCTBO
OpPraHMYECKUX U HEOPTaHUYECKUX COCTUHEHUIA.

Kpemuuii, ero ¢wusnueckue M XHUMHUYECKHE CBOWCTBA, IOJYyYCHHE U
npumeHenne. CoenuHeHuss kpemHus B mpupoze. OOmue mpencraBieHus o0
okcuae kpemuus (1V) u kpemHueBoi kuciaote. CHUIMKAThI, UX UCIOJIb30BAHUE B
OBITY, B IPOMBINIJICHHOCTH. Ba)kHene cTpouTenbHbIE MAaTEPUAIIBI: KEpaMUKa,
CTEKJIO, IIEMEHT, O€TOH, kKeae300eToH. [Tpobdiempl 6€30macHOr0 UCIOJIB30BAHUS
CTPOUTEIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOMN KU3HMU.

Xumuueckuii IKcnepumenm:

u3ydeHrne oOpa3IoB HEOPraHWYECKUX BEIICCTB, CBOWCTB COJISTHOM
KHUCJIOThI, IPOBEJCHUE KAUECTBEHHBIX PEAKLIUIA HAa XJIOPUI-MOHBI U HAOJIO/ICHHE
MPU3HAKOB MX MPOTEKAHUSA, OMBITHI, OTpaKaromue GU3NIECKHEe U XUMHUECKHUE
CBOMCTBAa TaJOTEHOB W HX COEJUHEHHH (BO3MOXKHO HCIIOJb30BaHUE
BUJICOMATEPHANIOB), O3HAKOMIJICHHE € 00pasuamu XJIOpUIOB (raJoreHHIOB),
O3HaKOMJIEHHME ¢ oOpa3umamMu ceppl U €€ COEOUHEHUSIMU (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB), HAOMIOIEHWE TMpolecca OOyrIMBaHUS
caxapa MOJ JACHUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI, H3Yy4YEHUE
XUMUYECKUX CBOWCTB  pa30aBICHHOW CEpPHOM  KHUCJIOTHI, MPOBEJICHUE
KaueCTBEHHOM peakiuu Ha cyiabpaT-uoH U HaOJNIOAEHUE TMpU3HAKa €&



MIPOTEKAHUS, O3HAKOMJIEHHE C (PU3NYECKUMHU CBOMCTBaMu a3o0Ta, hochopa u ux
COCIMHEHUH (BO3MOXKHO HCIOJIb30BaHUE BHJEOMATEPHUATIOB), oOOpa3LaMu
a30THBIX U (pocPopHBIX YTOOpEeHHH, MOTydyeHrue, COONpaHNe, paclio3HaBaHUE U
M3y4YEHUE CBOMCTB aMMHAKA, MPOBEACHHE KAYECTBEHHBIX PEAKUU Ha HOH
aMmmoHust U (QochaT-uoOH W  U3yYEeHHE TNPUZHAKOB UX MPOTEKAHUS,
B3aMMOJIECTBHE KOHIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEAbIO (BO3MOXKHO
WCIIOJb30BaHUE BHUACOMATEPHATIOB), M3yYEHHE MOJENEH KPUCTAUIMUECKUX
peméTok anMmasza, rpaduta, QyIepeHa, O3HAKOMJIEHHE C IPOIECCOM
a7copOIMKN pacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
MPOTHBOTA3a, MOJIydeHUe, coOMpaHHe, paclio3HaBaHWE W M3YYCHUE CBOMCTB
YIIEKUCIIOT0 Ta3a, MPOBEJACHUE KAuyeCTBEHHBIX peakiuii Ha KapOoHAT W
CUJIMKAT-UOHBl U M3YYECHHUE TMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKIHUEH CHIMKATHON MNPOMBIIUICHHOCTH, PEUICHUE JIKCHEPUMEHTATbHBIX
3a7a4 1o teMe «BaxHeime HeMeTamIbl U UX COCAUHECHUS .

MeTta/uibl M UX COEMHEHUS

OO6miass xapakTepUCTUKAa XUMHUYECKUX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU HMX MOJIOKEHUA B [leproanueckoi cucreMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHus atomoB. CTpoeHne MeTauioB. Metajuinueckas
CBSI3b U METAJUIMYECKasi KPUCTAINIMYECKAS PEHIETKA. DIEKTPOXUMUYECKUN PsJl
HanpspKEHU MeTaioB. DPu3MyYecKue M XUMUYECKME CBOMCTBA METaJIOB.
OO6mue crocoObl TONy4eHUsT MeTaUoB. [loHSATHE O KOPPO3WH METAJIOB,
OCHOBHBIE CIOCOOBI 3aIMUTBl MX OT Koppo3uu. CrutaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHNE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[Ilemounsle  MeTayibl: nojiokeHue B llepuoguyeckoir  cucreme
xumuueckux 35emMeHToB [[. 1. MenaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKIEHUE
B npupoge. Puznueckue M XHMHYECKHE CBOWCTBA (Ha MpPUMEpPE HATpUA U
kanusg). OKcHIbl U THAPOKCHIABI HAaTpusd W Kanus. lIpruMeHeHue ILIeT04YHbIX
METAJUIOB U UX COETUHEHUI.

[IlenmouHO3€MENbHBIE METAJIbl MarHuid M KaJlbIUi: MOJOXEHUE B
[Tepuonuueckoit cucreme xumuueckux osnemeHTtoB J[. M. Mennaeneesa,
CTPOCHHE HMX aTOMOB, HaxoxkAeHue B mnpuponae. duznueckue U XUMHUYECKUE
CBOWMCTBa MarHusg W Kalbliud. BakHeiine coeauHEeHUs Kaiablus (OKCHI,
TUAPOKCHU, coin). JKECTKOCTH BOBI M CTIOCOOKI €€ yCTpaHCHHS.

AnoMuHuA: TojiokeHue B Ilepronnyeckol CcUCTeME XUMHYECKHX
snementoB JI. M. MeHneneeBa, CTpOCHUE aTOMA, HAXOXIACHHUE B IMPHUPOJE.
dusnyeckue M XUMHUUYECKHE CBOMCTBAa amtOMHHHSA. AMQOTEpHBIE CBOHCTBA
OKCHJIa U TUAPOKCHUIA ATFOMUHUSL.

Keneso: monoxenue B [leprpoanyeckor CUCTEME XUMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, cTpoeHHE aToMa, HaxoxAeHHe B npupoae. Ousnueckne u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuipl, THAPOKCUIBI U conu xeneza (Il) u
xene3a (l1l), ux coctas, cBolicTBa U MOIYyUYEHHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME ¢ o0pasllaMud METAJJIOB M CIUIABOB, MX (PU3UUYECKUMHU
CBOMCTBaMH, U3Y4Y€HHUE pE3YyJIbTATOB KOPPO3UU METAIIIOB  (BO3MOXKHO
MCIIOJIb30BAaHUE BHUCOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KaJIbLIUSl U HATpUs C BOJOM (BO3MOKHO HCHOJIb30BAaHHE BUIECOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOW BOBI, ITpOLIECCa TOPEHUS JKEJIE3a B KUCIOPOJIE
(BO3MOKHO UCIIOJIB30BAHUE BUJIEOMATEPHUANIOB), IMPU3HAKOB MPOTEKAHUS
Ka4EeCTBEHHBIX PEAKIMI HA UOHBI: MarHus, KaJblUs, AJIIOMAHUS, [IMHKA, KEe3a
(1) wu xene3a (), memu (IlI), HaOmrONEHWE W ONHUCAHHWE IPOIECCOB
OKpallMBaHMs IUIAMEHUM HOHAMHM HATpus, Kalusid M KaiblUs (BO3MOXHO



WCIIOJb30BaHUE BHUACOMATEPHUAIOB), HCCIEJOBaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCHIA AJTIOMUHHS U THIPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BaxkHeuIe MeTauibl U UX COCTUHECHUS.

XuMHA H OKpYKaoLas cpeaa

BemecrBa u Marepuassl B IOBCEIHEBHOW JKU3HM 4elloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas momoips npu
XUMHUYECKHX 0KOTax U OTPABICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKalolel cpeabl (MpeaeabHas JomyCcTuMas
KoHIIeHTpamust  BemlectB, pgainee — I[IJIK). Ponp xumum B pemieHun
AKOJIOTUYECKUX TTPOOIIEM.

Xumuueckuit IKCnepumenm:

U3ydeHre o0pa3oB MaTEpPHAIOB (CTEKIIO, CIIJIAaBbl METAJIJIOB, TOJUMEPHbBIE
MaTepHaIbI).

Mescnpeomemmuoie ceasu

Peanuzaius mMeXnpenIMEeTHBIX CBS3€H MpU M3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBIISICTCS 4YE€pe3 HCIOJb30BaHUE KakK OOIIHUX €CTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TOHSATUM, SBISIIOIIMXCA CUCTEMHBIMM JJIsl OTJEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DAKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, Kiaccuukamms, TMNepUOIUIHOCTh, HAOJIO/ICHHE,
AKCIIEPUMEHT, MOJECIUPOBAHUE, U3MEPEHHUE, MOJEIb, SIBIICHUE, MapHUKOBBIN
3¢ eKT, TeXHOJIOT U, MaTePUAIIbI.

®dusuKa: marepusi, aToMm, BJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH],
U30TOIIbI, PAAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUN 3apsiii, IPOBOJHUKH,
NOJYIPOBOAHUKU, AUDIIEKTPUKH, (OTOSIEMEHT, BEIIECTBO, TEN0, OO0BEM,
arperaTHo€  COCTOSIHME  BEllecTBa, ras3,  pacTBOpP, PacTBOPUMOCTb,
KpUCTAINTUYECKas peni€Tka, CIUIaBbl, (QU3UYECKUE BEIUYMHBI, E€IUHUIIBI
U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, MIIAHETHI, 3BE3/b1, CONHIIE.

buonorus: dorocunres, avixanue, 6uochepa, sKocucTeMa, MUHEPATbHbBIE
yI0OpeHUs, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIECTBA.

I'eorpadms: armocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIC IOPOJIHI,
IIOJIE3HBIE HCKOIIaeMBbIE, TOILIUBO, BOJIHBIE peCypCHL.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMUBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOI'O OOIIEro
o0pa30oBaHus JIOCTUTAIOTCS B XOJA€ OOYyYeHMsS] XUMHHM B €JUHCTBE y4eOHOH U
BOCMUTATEIBHON  JEATENIBHOCTH B  COOTBETCTBUM C  TPAJAUIMOHHBIMHU
POCCHUMCKMMHU COLUMOKYJIBTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH,
MPUHATHIMUA B OOIIECTBE MpaBWJIaMU U HOpPMaMU MOBEJACHUS U CIIOCOOCTBYIOT
MpoIieccaM CaMOTIO3HAHUS, CAMOPA3BUTHUS U COLIMAIM3ALIUUA 00 yJarOIIUXCSl.

JIM4HOCTHBIE  pe3yNbTaThl  OTPAXAIOT TOTOBHOCTh  OOYy4YaroNIUXCs
PYKOBOJICTBOBATbCSI CHUCTEMOW TMO3UTHUBHBIX I[EHHOCTHBIX OpPHUEHTALMU W
paclIMpeHue OMbITa JESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpuMOTHYECKOr0 BOCIMTAHUS

LEHHOCTHOTO OTHOIIEHUS K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAYYHOMY HACJIEAUI0, NMTOHMMAaHWs 3HAYECHUS XUMHYECKOU
HAayKHd B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOM
uHopMalMer O TEPEeaOBBIX JOCTIKECHUSX U OTKPBITHUSX MHPOBOM U
OTCUECTBEHHON XWMHH, 3aWHTEPECOBAHHOCTH B HAy4YHBIX 3HAHHUAX 00
YCTPOUCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NPEJCTABICHUS O COLMAIBHBIX HOPMax M MpaBWIAX MEKIMYHOCTHBIX
OTHOIIIEHWA B  KOJUIEKTUBE, KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B
OOIIECTBEHHO TOJIE3HOM, yueOHOMCCIENOBATEIbCKON, TBOPUYECKON U JIPYrUx
BUJAX JIEATEIbHOCTH, TOTOBHOCTU K Pa3HO0Opa3HOW COBMECTHOM JEATEIHHOCTU
IIPU BBIMOJIHEHUU YU€OHBIX, MO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB,  CO3[JaHUM  Y4YEeOHBIX  MPOEKTOB,  CTPEMJIEHUS K
B3aMMOIIOHMMAHHUIO ¥  B3aUMOINIOMOIIM B  Tpollecce dAToM  yueOHOM
NEeATENIbHOCTH, TOTOBHOCTU OILICHUBATh CBOE MOBEJECHHE U TOCTYIKH CBOUX
TOBapHUIIEH C MO3ULIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEICTBUH MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSI

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEAKIIMH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTaBIISIIOLINE
OCHOBY ISl TOHUMAaHHMSI CYIITHOCTH HAYYHOW KapTUHBI MUPA, PEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIBI, B3aUMOCBS3AX YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEIbHbIE MOTHUBBI, HAIPABJICHHbIE HAa MOJYYEeHUE HOBBIX 3HAHUI
M0 XWMHH, HEOOXOIWMbIe HJisi OOBSCHEHUS HAOII0IaeMbIX MPOLECCOB H
SBJICHUM, TO3HABATEIbHON, MH(POPMAIIMOHHON W YUTATEIBCKOW KYIbTYpHI, B
TOM YHCJE HABBIKOB CaMOCTOSATEIBHON padoThl € Yy4eOHBIMH TEKCTaMH,
CIIPaBOYHOM  JINTEpAaTypoM, JOCTYHHBIMHU  TEXHUYECKHUMHU  CPEACTBAMHU
WH(OPMAITMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYyYEeHHMIO M TIO3HAHWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CaMOOOpa30BaHWIO, TPOSKTHOW W  HCCIEA0BATEIbCKON
TESTENHPHOCTH, K OCO3HAHHOMY BHIOOPY HATPABICHHOCTH U YPOBHS 00y4YEHUS B
JIaJIbHEUIIIEM

4) popmMupoBaHUsi KYJbTYPbI 310POBbS:

OCO3HAHUE LIEHHOCTH JKM3HH, OTBETCTBEHHOIO OTHOUIEHHS K CBOEMY
3I0POBBIO0, YCTAHOBKHU Ha 3JI0pOBBI 00pa3 *U3HU, OCO3HAHUE MOCIEACTBUU U
HENPUATHE BPEIHBIX TMPUBBIUEK (YMOTPEOJICHUSI aJKOrojsi, HApKOTHUKOB,



KypeHHUsi), HEOOXOJAMMOCTH COOJIIOJACHUST TpaBui  OE30MAaCHOCTU  MpH
oOpaIieHny ¢ XAMUYSCKUMH BEIIECTBAMH B OBITY M pEaTbHOU KU3HH,

5) Tpy/10BOT0 BOCIIUTAHUSI:

HMHTEpEeC K MPaKTUUYECKOMY H3Yy4YeHHIO mpodeccuil u Tpylna pazaudyHOro
poja, yBaXeHUEe K TPYAY U pe3ysibTaTaMm TPYAOBOU JAEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPHMCHCHHS MPEIMETHBIX 3HAHWHA MO0 XUMHUHU, OCO3HAHHBIN BBIOOD
WHJVMBUAYaIbHOW  TPACKTOPUM TMPOAOJDKEHHS 00pa3oBaHHs C  y4E€TOM
JUYHOCTHBIX HHTEPECOB U CTIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB H
MoTpeOHOCTEH, YyCHemHon TpoPecCUOHATBHON JEATEIbHOCTH U Pa3BUTHS
HEOOXOMMBIX YMEHHI, TOTOBHOCTH aJalTUPOBATHCA B TMPOdeCCHOHATBHOU
cpene;

6) IK0JI0rH4eCKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11eJIecCO00pa3HOe OTHOIIEHWE K MPUPOJIE KaK HUCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHUS, TOHUMAaHUE IIEHHOCTH 370pPOBOT0O
u Oe3omacHoro obpasa »KW3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY U TICUXUYECKOMY 3J0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOCHUS
npaBui 0€30MacHOTO TOBEICHHS NpU paboTe ¢ BEIIeCTBAMU, a TaKXKe B
CUTYaIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, ITOJTy4acMbIC TIPU U3yUYCHUU XUMUU, JISI
peleHus 3ajay, CBSI3aHHBIX C OKPYXaIIeW MPUPOTHON cpeaou, s
MOBBIIICHUSI YPOBHSI OSKOJOTHMYECKOHW KYJIBTYPhl, OCO3HAHUS TIJI00ATBLHOTO
XapakTepa SKOJOTMYECKUX MPOOJeM U MYTeH X PEIICHUS IOCPEICTBOM
METOJIOB XMMHH, KOJOTHYECKOT'O MBIIIUICHHUS, YMEHUSI PYKOBOJICTBOBATHCS MM
B MTO3HABATENbHON, KOMMYHHUKATUBHON U COIIMAIbHON TIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocrtaBe meranmpenMETHBIX pe3yJIbTAaTOB BBIACIAIOT 3HAYMMbIC IS
dbopMHUpOBaHUS MHPOBO33PEHHUS OOIICHAYYHbIE TOHSTHS (3aKOH, TEOpHs,
NPUHIINI, TUIMOTEe3a, (aKT, CHUCTeMa, NPOIECC, SKCIEPUMEHT M JAPYTOeE.),
KOTOpBIE HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax u
MO3BOJISIOT HAa OCHOBE 3HAHMM M3 OJTHX TPEIMETOB (HOPMHUPOBATH
NpEe/ICTaBlIieHne O I[EJOCTHOM HayyHOW KapTHMHE MHpa, U YHUBEpCAJIbHBIC
yueOHbIe JIeWcTBHs (TO3HABATENbHbIC, KOMMYHHUKATHBHBIC, PETyJsSTUBHbBIE),
KOTOpBhIE 00€cTeunBarOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIHLHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YUYEOHOM EeATeTbHOCTH.

Ilo3naBaTe/ibHbIe yHUBEPCAJIbHbIE Yy4eOHbIE JeiicTBUS

ba3oBble jornueckue AecTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUUYECKOTO MBIIIJIEHUSI TIPH OCBOCHHUH
3HAHWI: PACKPBIBATH CMBICT XUMHUYECKUX TOHITHH (BBIIEISATh UX XapaKTepPHBIC
MPU3HAKH, YCTAHABIUBATH B3aUMOCBSI3h C IPYTUMU MMOHATUSMH ), UCTIOIB30BAThH
MOHATHS TSI OOBSICHEHUS OTACIbHBIX (PAKTOB U SBJICHHM, BHIOUPATh OCHOBAHUS
U KPUTEpUH [JIs KIACCH(DHUKAIMU XUMHYECKMX BEIIECTB M XUMHUYECKUX
peakinii, yCTaHABIMBATh MPUYMHHO-CICACTBEHHBIC CBA3U MEXIY OOBEKTaMU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTHUBHBIC, NEIyKTHBHBIC,
10 aHAJIOTHH), JACJIaTh BEIBOJBI U 3aKITFOYCHUS;

YMEHHE TPUMEHATh B TMPOIECCE IMO3HAHWS TMOHATHS (MIPEAMETHBIC U
METanpeMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMbIE B
XAMHH, TPeoOpa3oBhIBATh IMIUPOKO TPUMEHSEMBbIE B XHMHH MOJICTIbHBIC
MPEACTABICHUS — XUMUYECKHUM 3HAK (CUMBOJI 3JIEMEHTA), XUMHU4ecKas (opmyia
1 ypaBHEHUE XUMUYECKOW pEaKIMH — MPHU PENICHUU YIeOHO-TI03HABATEITHHBIX
3amady, C y4€TOM OTUX MOJEIBHBIX TPEJACTAaBICHUN  BBISABIATH |
XapaKTepu30BaTh CYIIECTBEHHbIE TPU3HAKH HM3Y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M  XUMHUYECKUX  PEaKIui, BBIABIATH  0OIIHE
3aKOHOMEPHOCTH, TPUYUHHO-CICIACTBEHHBIE CBSI3M W NPOTUBOpPEUUS B
M3y4aeMbIX MpoIleccax U sIBICHUSX.

Bba3oBble ncciaenoBaresibCcKue 1eiiCTBUS:

yYMEHHUE HUCTI0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KaY€CTBE MHCTPYMEHTA
MO3HAHMS, a TAaKXKE B KaueCTBE OCHOBBI JIsI (DOPMHUpPOBAHMSI THUIIOTE3BI IO
MIPOBEPKE MPABIWILHOCTU BBICKA3bIBAEMBIX CY)XKICHUH;

npuoOpeTeHue OMbITa MO IJIAHUPOBAHUIO, OPraHU3AIMU U MPOBEICHUIO
YUCHUYECKUX OKCIIEPUMEHTOB, YMEHHME HaOJI0aTh 3a XOJIOM Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBAThH €r0 Pe3ysbTart, (popMyaupoBaTh 00001IEHUs
U BBIBOJIBI TIO pe3yJbTaTaM MPOBEIEHHOTO OIbITA, MCCIETOBAHUSI, COCTABIATh
OTYET O MpoJIeJaHHOM padore.

Pab6ora ¢ undgopmaumeii:

yMeHUE BBIOMpATh, aHAJTU3UPOBATH W HMHTEPIPETUPOBATH HHOOPMAIIUIO
pa3IUYHBIX BUJAOB W (OPM MPEICTABJICHUS, TMOJIYy4aeMyl0 W3 Pa3HbIX
UCTOYHUKOB (HAY4YHO-TIOMYJISIpHAsI JIMTEpaTypa XUMHYECKOrO COJIepIKaHUS,
CIIpaBOYHBIC TOCOOHUs, pecypchl VHTepHeTa), KPUTHYECKH OIICHUBATH
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHUE TIPUMEHSTh Pa3JIMYHbIC METObI U 3aMPOCHI MPU TTOUCKE U 0TOOpE
uH(OpMaIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX ISl BBITTOTHEHUS
y4eOHBIX U MTO3HABATEIBHBIX 3aJ1au ONMPEACIEHHOTO TUIIA, TPUOOPETEHUE OIbITA
B 00JIACTH HCIIOJIb30BaHUSI MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJBTYPOW aKTHMBHOTO WCIIOJIb30BAHUS PA3JIMUYHBIX TMOHMCKOBBIX
CUCTEM, CAMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY MpeaCTaBICHUS
uHGOpMAIIMK ¥ WUIIOCTPUPOBATH pEIIaeMble 3aJa4ll HECIOKHBIMH CXEMaMH,
auarpaMMaMmu, IpyrumMu popMamu rpaduku 1 UX KOMOMHAIUSIMU;

yMEHHE HCIO0Jb30BaTh M AaHAJIM3UPOBATh B IIpollecce Yy4yeOHOU W
UCCIIEN0BATEIBCKOM NEATEIbHOCTH Y ENIZY 0 BIIUSTHUU
IPOMBILIJIEHHOCTH, CEJIBCKOIO XO35MCTBA M TPAHCIOPTa HAa COCTOSIHUE
OKPY’KAIOIIEH NPUPOTHON CPEBI.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHMS 3aJlaBaTh BOMNPOCHI (B X0j€ auanora W (Miau) JAUCKYCCHUH) TIO
CYLIECTBY 0OCyXkmaemMoii Tembl, (GOPMYIHpPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHBIE PpE3yJbTaThl [O03HABATEIBHOMN
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JenaTh MNPE3CHTALMIO
pPE3YNIBTATOB  BBHIMIOJHEHUS XHMHYECKOTO OJKCIIepuMeHTa (J1abopaTopHOTro
OTIbITa, JIA0OPATOPHON PAOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

YMEHHS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABAaTEIbHOM M  HCCIIEIOBATEIIbCKON  NIESITENBbHOCTH IMPU  PELICHHUU
BO3ZHUKAIONIUX MPOOJEM Ha OCHOBE ydéTa OONIMX MHTEPECOB U COTJIACOBAHUS
mo3unuii  (0OCyXaeHus, OOMEH MHEHHUSIMH, «MO3TOBBIC  IIITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHUCTBUH, OMNpPEACIICHUE KPUTEPUEB IO OIIEHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHE).

PeryasiTuBHBbIC YyHHBepcaJbHbIe Y4eOHbIE e CTBUSA:

YMEHUE CaMOCTOSITEILHO OMPEAENSTh eI AEATeIbHOCTH, MIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BEIOMpaTh Haubosiee 3(hPEeKTUBHBIE CTIOCOOBI PEIICHUSI YUEOHBIX
Y MO3HABaTENbHBIX 3a/la4, CaMOCTOSITEJIBLHO COCTAaBISATh WJIM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA NPHU BBINOJHEHUN 3aJlaHUM C YYETOM



MOJIyYEHHUS HOBBIX 3HAHUN 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKITUSX,
OLICHUBATh COOTBETCTBUE MOJYYCHHOTO pE3yJibTaTa 3asBJICHHOW €U, YMEHUE
WCMOJIb30BATh W AaHAJU3UPOBATh KOHTEKCThI, NpeJaraéMble B YCIOBUH
3aJJaHU .

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO
COJIepKaHMsl, YCTAaHOBJICHHOIO JaHHOUN (denepanbHON pabodeil mporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE OOYUYalOIIMMUCS HAay4yHbIC 3HAHMS, YMEHHUS U CIIOCOOBI
nercTBui, cneuuduyeckue IS TpeAMETHOM obnactu «XuMUA», BUIBI
NEATENBHOCTA MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEPHpPETALH,
npeoOpa3oBaHUIO0 U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xonmy oOydenuss B 8 kijacce mpeamMeTHble pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

e PACKPBIBATh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHUM: aTOM, MOJIEKYJa,
XUMHUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(oHOpPOIHASE U HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJISIpHAasT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAS
Macca, MaccoBas JOJi1 XHUMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJSIDHBIH ~ 00BEM, OKCH/I, KHUCJIOTA, OCHOBAHMUE, COJIb,
3JIEKTPOOTPULIATENLHOCTD, CTENICHb OKUCICHUS, XUMUUYECKas PEaKIIUs,
KJ1accu(puKaIus peakiuii: peakiiuu COeAMHEHUS, PEaKIIUU Pas3IoKEHUs,
peaKIuu 3aMeleHus, Peakiuu OOMEHa, 3K30- U DHJIOTePMUUYECKHUE
peakIuu, TeroBoi d(PeKT peakiuu, Sapo aTomMa, JICKTPOHHBINA CIIOM
aToMa, aTOMHas oOpOuTal b, paJAUYC aroMa, XUMHUYECKas CBS3b,
NOJISIPHAs W HEMOJIsIpHAash KOBAJEHTHAsl CBS3b, MOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JdOJs BelecTBa (IPOLEHTHAas
KOHLICHTpAlIKsI) B paCTBOPE;

e WUTKOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKHX MOHATUUA U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJII COCTaBlieHUs (opMyll
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e OTIPEJICISITh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENeHb  OKHCIICGHHS DJIEMEHTOB B  OWHApHBIX  COCAMHECHUSX,
IPUHAJIEKHOCTh BEMIECTB K OMPEAECIEHHOMY KIIACCY COEIUHEHHI MO
dbopMynaMm, BHI XUMHUYECKON CBsI3M (KOBAJIGHTHAs W HWOHHAs) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpbiBaTh cMmbich [lepuommueckoro 3akona J[. WM. Menaeneena:
JEMOHCTPUPOBATh MOHMMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX JIEMEHTOB OT UX OJI0KeHUA B [lepuoanueckon cucreme,
3aKOHOB COXPAHEHUsI MACChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTaIpO;

¢ OTMCHIBATh U XapaKTepu3oBaTh Tabmuunyio ¢opmy Ilepuonnueckon
CHCTEMBl XHMHWYECKUX DOJIEMEHTOB: pa3jauyaTh I[OHATUSA «TJIABHAS
noarpynna (A-rpynna)» u «nodounas noarpynmna (b-rpynna)», mansie
1 OOJIBIITNE TIEPHOJIBI, COOTHOCUTH 0003HAYCHHMSI, KOTOPHIE UMEIOTCS B
tabnune «llepmonmdeckas cucrteMa XHMHYECKHX diemMeHTtoB J[. U.
MenzaeneeBa» € YHCIOBBIMHA XapaKTEPUCTUKAMH CTPOCHUS AaTOMOB
XUMUYECKUX D3JIEMEHTOB (COCTaB M 3apsaja  sapa, oOllee 4YuCio
AJIEKTPOHOB U PACHPEACIICHUE UX MO AIEKTPOHHBIM CIIOSIM);



e KJJaCCU(ULIUPOBATH XUMUYECKUE AIEMEHTBI, HEOPraHUYECKUE BEILECTBA,
XUMHUYECKUE pPeakUuu (110 YUCIY U COCTaBY YYaCTBYIOIIMX B PEaKLUH
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

* XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEILIECTB
pa3IUYHBIX  KJIAcCOB,  NOJATBEpXAas  ONUCAHWE  NpUMEpaMu
MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIUH;

e IPOTHO3UPOBATh ~ CBOWCTBA  BEIIECTB B  3aBUCUMOCTH  OT  HUX
KayeCTBEHHOI'O COCTaBa, BO3MOXKHOCTH NPOTEKAHUS XUMUYECKUX
IPEBPALLEHUHN B Pa3IMYHbIX YCIOBUSX;

e BBIUUCISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BEUIECTB, MAacCOBYIO JOJI0 XHMHYECKOrO0 »3JeMeHTa Mo (opmyie
COEMHEHNs, MAaCCOBYIO [IOJIK0 BELIECTBA B pacTBOpE, NIPOBOJUTH
pacy€Thl O YPaBHEHUIO XUMUYECKOM peakIuu;

e IPUMEHSITH OCHOBHBIE ONEPALMU MBICIUTEIBHON JAESITEIIbHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHE, 0000I1eHNEe, CUCTEMAaTH3al1I0, KJIacCU(PUKALIHIO,
BBISIBJICHUE TIPUYMHHO-CIICJICTBEHHBIX CBSI3€M — JJI U3y4YEHUS! CBOMCTB
BEUIECTB M XUMHUYECKUX PpEAKIMH, EeCTECTBEHHO-HAy4YHbIE METOMbI
No3HaHUsl — HAOJIO/IeHNEe, U3MEpPEHNE, MOJIETUPOBAHNE, YKCIIEPUMEHT
(peanbHBINA U MBICIICHHBIN);

e CIICIOBATh  TMpPaBWJIaM  T[OJIb30BAaHUS ~ XMMHYECKOW  TMOCYI0M
nabopaTopHbiM O0OpYAOBaHHEM, a TakXKe IMpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIUSMU IO BBIOJIHEHUIO
1a00paTOPHBIX XUMHYECKUX OIMBITOB MO TMOJYYEHUIO U COOMpPaHUIO
raz000pasHbIX BEIIECTB (BOZOPOJA M KHCIOPOAA), HPUrOTOBJICHUIO
pacTBOPOB C  OMNpENENEHHOM MacCOBOM JIOJIEM  pacTBOPEHHOIO
BEILECTBA, IJIAHUPOBATh U MPOBOJAUTh XUMHUUYECKUE SKCIEPUMEHTHI IO
paclo3HaBaHUIO pACTBOPOB IIEJIOYEM M KHUCIOT C IOMOIIBIO
UHIUKATOPOB (TakMyc, (heHondTanenH, METUIIOPAHXK U JIpyTHe).

K xonmy oOydenust B 9 kiacce npeamMeTHbIe pe3ysibTaThl Ha 0a30BOM

YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

e PACKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX TMOHSTHI: XUMUYECKUUN
3JIEMEHT, aTOM, MOJEKYJa, WOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE BEILIECTBO, BAJICHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTENEHb
OKUCJICHUS, XUMHYECKas peaklus, XUMHUYECKas CBs3b, TEIUIOBOU
adekT peakuuu, MOIb, MOJSPHBIM 00BEM, PACTBOP, AJICKTPOJIHUTHI,
HEAJEKTPOJIUTBI, SJIEKTPOIUTHYECKAS TUCCOLUALINS, PEAKIIUM HOHHOTO
oOMeHa, KaTaJu3aTtop, XUMHUYECKOe paBHOBecHEe, OOpaTUMble WU
HeoOpaTUMBIE PEAKIINH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIMTENb, BOCCTAHOBUTEIb, OKUCIEHUE W  BOCCTAHOBJICHUE,
ajoTponusi, amMQpOTEpPHOCTh, XUMHUYECKass CBSA3b (KOBaJEHTHas,
WOHHAsl, MeETaJuIMuecKas), KpUCTaJUIMYECKasi pemeTka, Koppo3us
METAJUIOB, CIUIaBbl, CKOPOCTb XHWMHYECKOW pEaKLUHH, MPEeAeIbHO
nonyctuMast konuentpanusa [1/IK BemecTsa;

e WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX TMOHATHN U
OPUMEHATH 3TU HOHSITHUS NPU ONMUCAHUM BEUIECTB U UX MPEBPALICHU;

* UCIIOJI30BaTh XUMHUYECKYID CHUMBOJUKY JUIsl COCTaBlIeHHS (opMyin
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e ONPEJENATh BAJIGHTHOCTh U CTEIIEHb OKUCJIEHUS XUMHUUYECKHX 3JIEMEHTOB
B COEAMHEHMUSX pa3JIMYHOILO COCTaBa, NPHUHAJJIEKHOCTH BEIIECTB K
ONpeIeIEHHOMY KJIacCy COeAUHEHUU mo (opmyiam, BUJI XUMUYECKOU
CBS3U (KOBaJCHTHAs, HWOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX



COEIMHEHHUAX, 3aps] MOHA MO XMMUYECKOH (hopMmyJsie, XapakTep Cpelbl
B BOJHBIX  pPAacTBOpaX  HEOPraHUYECKUX  COCAUHEHUM,  THUI
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOI'O BEIIECTBA;

e packpbiBaTh cMbICH llepuonnueckoro 3axkona [[. M. MenpneneeBa u
JEMOHCTPUPOBATh €ro MOHHMMAaHHME: OMNHCHIBATH U XapaKTEpPHU30BaTh
Tabinunyto Gopmy lleproguueckoil CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB:
pasznuyarh MOHATHUS «TJaBHas noArpynna (A-rpynmna)» M «noOodHas
noarpynna (b-rpymnma)», manbie U OOJbIIME TEPHUOJBI, COOTHOCUTH
0003HauYeHusl, KOTOpPHIE HUMEIOTCS B NEPUOJUYECKON Tadnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMHUUYECKUX
AJIEeMEHTOB (COCTaB W 3apsii sapa, OOIIee YHUCIO DSJIEKTPOHOB U
pacrpesieyieHue UX 0 DJJICKTPOHHBIM CJI0sIM), OOBSICHSATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U UX COEUHEHUN B
npenenax MajblX MEpUOJOB U TIABHBIX MOATPYIIl ¢ YYETOM CTPOCHUS
WX aTOMOB;

e KJJaCCU(ULIUPOBATH XMMUYECKUE AIEMEHThI, HEOPraHUYEeCKUE BEIIECTBA,
XUMHYECKUE peakuuu (10 YMCIY U COCTaBY YYaCTBYIOIIMX B PEaKIMU
BEUIECTB, IO TEIIOBOMY OJ(ddeKxTy, M0 HU3ZMEHEHUIO0 CTeneHen
OKHUCJICHHS] XUMUUYECKHUX AJIEMEHTOB);

 XapaKTepU30BaTh (OMUCHIBATH) OOLIME U CHEHU(UYECKUEe XUMUYECKUE
CBOMCTBa MPOCTBIX M CJIOXKHBIX BEHIECTB, MOATBEpPXIasi OINUCAHUE
npuMepaMu MOJICKYJSIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIni;

e COCTaBJISITb YPAaBHEHMS DIJIEKTPOJUTUYECKON JHCCOLMAIMU  KHCIIOT,
HIeJIoYed M CoJiel, TOJIHBIE W COKpall€HHbIE YpAaBHEHHS peaKuid
MOHHOTO  OOMEHa, YypaBHEHHUS  peaKlHil,  MOATBEPKIAIOIINX
CYILIECTBOBAHHE T€HETUYECKOUW CBSI3M MEXIY BELIECTBAMH Pa3THMYHBIX
KJIACCOB;

e PACKpbIBATh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MIOCPEJICTBOM COCTABIICHHUS AJIEKTPOHHOTO OajaHca 3TUX PeaKIni;

e IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTU MPOTEKAHUS XUMUYECKHX IPEBPALICHUI B Pa3IUYHBIX
YCIIOBUSIX;

e BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa 1o Qopmyre
COEIMHEHUs, MAacCOBYIO [OJIIO BEHIECTBA B pPacTBOpPE, MNPOBOIUTH
Pacy€Thl O YPaBHEHUIO XUMUYECKOUN pPEaKIINH;

e COONMIONATH,  TpaBWJIa  TOJIL30BAHUS  XMMHUYECKOW  TMOCYyIOH U
nabopaTopHbiM O0OpYZOBaHUEM, a TaKXKe MpaBwiIa OOpalIeHHs C
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSIMU TIO BBIIOJIHEHUIO
1a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMOIYYCHUIO U COOMPaHUIO
ra3000pa3HbIX BEMIECTB (AaMMHAaKa M YIJIEKUCIIOTO rasa);

e IPOBOJINTh ~ PEAKLMH, TOATBEPKAAIONIME KAYECTBEHHBIH  COCTaB
pa3IMYHBIX BELIECTB: pPaclo3HaBaTh OMNBITHBIM NYTEM  XJIOPUA-,
Opomun-, womua-, Kapbonar-, Qocdar-, cunmukar-, cymnbdar-,
TUAPOKCUA-UOHBI, KATUOHBI AaMMOHHMSI U MOHBI MU3YYEHHBIX METaJUIOB,
NPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

e IPUMEHSTH OCHOBHBIE ONEPAIN MBICIUTEIbHON NESITEIbHOCTH — aHAJU3
W CHHTE3, CpaBHEHHE, O0O0OIIEHHWE, CHUCTEMaTH3allii0, BBISBICHHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JUIsl U3YYEHHUs CBOMCTB BELIECTB U
XUMUYECKUX pEaKIUi, €CTECTBEHHO-HAyYHbIE METOAbl IO3HAHUSA —



HaOJII0/IeHNEe, U3MEpPEHNEe, MOJICIUPOBAHHE, SKCIIEPUMEHT (peaibHbIA U
MBICIICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
HauMeHoBanue KoaudecTBOo yacoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
nporpamMmbl padoTbI padoThI
Paszgea 1. IlepBoHavasibHble XUMHYECKHE MOHATUHSA
XUMHSA — BaKHas
11 00J1aCTh €CTeCTBO3HAHUS . 5 bubnuorexa [JOK
' U IPAKTHYECKON https://m.edsoo.ru/7f41837c
JESITEILHOCTH YEJI0BEKA
19 BemiecTBa 1 XuMu4eckue 15 1 bu6moreka [IOK
' peaKkiuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. 6 bubnuoreka [JOK
' ITousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
Bonpopon.ITonsitue o bubnuoreka [JOK
2.2 8 1
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopbl. 5 1 1 bu6mmoreka [JOK
' [Tousitre 00 OCHOBAHUIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KI1aCChI Bu6 OK
2.4 HEOPraHUYECKUX 11 1 1 nomrorexa L

COEIMHEHUN

https://m.edsoo.ru/7f41837¢c



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

Hroro no pazneny 30

Paznean 3. Ilepuoanueckuii 3akon u [lepuoauyeckasi cucrema xumuiyeckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsi3zb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIuN

[Tepuonnueckuii 3aKOH U

[Iepnoanueckas cucrema
bu6mmoteka [IOK

3.1 ec 3JIEMEHTO
XUMHHCCKHX STEMEHTOB 7 https://m.edsoo.ru/7f41837c

. . Menneneena.

Crpoenue aToMa

XUMHYECKASA CBA3b.

3. OKucauTenbpHO- 3 L bubnuorexa [JOK
' BOCCTaHOBHTEJILHBIE https://m.edsoo.ru/7f41837¢
peakiumn
TITOro 16 DasLen 15 bu6moreka [IOK
pasieity https://m.edso0.ru/7f41837c
bu6moreka [IOK
Pe3epBHOE BpeMmst 3

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

OBIIEE KOJIMYECTBO

YACOB IO IIPOTPAMME 68 4 5



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

9 KUIIACC

HaumenoBanue

KoaunuecTBO 4acoB

Ne DJIeKTpOHHbIe (LN (PPOBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NporpamMmbl padoThI padoTsI
Paspnen 1. BemecTBo 1 XUMHYeCKHE peaKIUH
[ToBTOpEHUE M
11 yrayOneHue 3HaHUH 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/IeoB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OcHOBHEIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa [TOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEaAKITUi
DJIEKTPOJIUTHYECKAS
13 IIUCCOLIHNALINA. 8 1 1 bu6moreka [IOK
' XUMUYECKUE PEaKINU B https://m.edso0.ru/7f41a636
pacTBopax
Htoro o paszeny 17
Pa3pen 2. Hemerasiibl 1 UX COeTUHEHU ST
OO0111ast XapaKTepUCTHKA
P P bubmuoreka [JOK
2.1 XAMHYECKUX 3JIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnst. ['anorenst
OO1as xapakTepuCTHKA
p p bu6mmoreka [JOK
2.2 XUMHYECKUX DJIEMEHTOB 6

VIA-rpynnsl. Cepa u eé

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



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

COCTMHCHHUS
OOmast xapakTepuCcTUKa
53 XUMHUYECKHX JIEMEHTOB 5 bu6mmoreka [IOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UX COeTMHCHHUS
OO01as XxapakTeprucTUKa
XUMHYECKHX DJIIEMEHTOB Eub 110K
nOIMoTEKA
2.4 IVA- .Y
rp}:HHH frepoi 8 https://m.edsoo0.ru/7f41a636
KpEMHUH U HX
COCTUHCHHUS
Hroro mo pazgeny 25
Pa3znen 3. Merajuibl M UX COeTUHEHUS
31 OOGmue cBoicTBa 4 bubnuorexa [JOK
' METAILIOB https://m.edso0.ru/7f41a636
3. Baxneiine MeTaibl 1 16 bubnuorexa [JOK
' UX COEIMHEHUS https://m.edsoo.ru/7f41a636
Htoro o paszeny 20
Pasznen 4. Xumusi v oOKpy:Kaomas cpeaa
41 BemmecTBa u Mmarepuarel B 3 bubnuoreka [JOK
' JKM3HHU YeJI0BEKa https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa OK
P P https://m.edso0.ru/7f41a636



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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
Ne KoauyecTBo yacoB
DJIeKTPOHHbIE
n Hara ungposbie
Tema ypoka KonTpoJbHbIe IIpakTuyeckue
/ Bcero U3yUYEeHUsS o0pa3oBartejibHbIE
padoThI padoThI
n pecypcsl
[Ipenmer xumuu. Poss xumun B bu6moreka [IOK
JKU3HHU yeoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEILECTBA Oc
bu6moreka [IOK
[TonsaTre 0 MeTO1ax MO3HAHUS B
1 https://m.edsoo.ru/ff0d22
XUMUHU
7e
[TpakTrueckast pabota Ne 1
bu6mmoreka [IOK
«IIpaBmiia paboThI B 1ab0paTOpun
" 1 https://m.edsoo.ru/ff0d23
1 IpuéMBI OOpaIIeHus C dc
J1a00paTOPHBIM 000PYI0BAHUEM) T
bu6mmoreka [IOK
YucTeie BEIECTBA M CMECH.
N 1 https://m.edsoo.ru/ff0d26
CriocoOnl pasneneHus cMmecei ca
[TpakTrueckas padota Ne 2 bubmuoreka [JOK
«Pa3nenenne cmeceit (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYMCTKU TTOBAPEHHOM COJIH)» c8
ATOMBI M MOJIEKYJTBI 1 bubmorexa HOK
4 https://m.edsoo.ru/ff0d2a



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

6¢

XUMHUYECKUE DJIIEMEHTEI. 3HAKU

bu6mmoreka [IOK

7 (CUMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
bubmmoreka [IOK
8 [IpocThlie 1 cnoKHBIE BENIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6moteka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YICHHE https://m.edsoo.ru/ff0d2d
50
3aKoH MOCTOSIHCTBA COCTaBa
BelecTB. XuMuueckas Gopmyna bubmorera [JOK
10 ) piyra. https://m.edsoo.ru/ff0d2ea
BanentHocth aTOMOB o
XUMUYECKUX DJIEMEHTOB -
OTHOcHUTENbHAS aTOMHAs Macca. bubnuorexa [JOK
11 | OtHocuTenbHAS MOJICKYSIpHAS https://m.edsoo.ru/ff0d32
macca 3c
MaccoBas 107151 XHMHYECKOTO bubmorera [JOK
12 A https://m.edsoo.ru/ff0d35
AJIEeMEHTa B COCTMHCHUHT 0c
bubmuoreka [JOK
K . Mos.
13 OIITICCTBO Betleetna. VoMb https://m.edsoo.ru/ff0d52
MousipHast macca
30
dusznvecKkrue 1 XHMUUYECKHE bubmorera [JOK
14 https://m.edsoo.ru/ff0d37f
SBJICHUS. XUMHUECKas PeaKIus .
15 | Ilpu3Haku U yCIOBUS NPOTEKAHUS bubnuorexa [IOK



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
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

XUMHUUYECKUX PEaKLINil

https://m.edsoo.ru/ff0d3a
16

3aKoH COXpaHEHHUs MacChl

bu6mmoreka [{OK

16 | BemecTB. XuMHYECKHE https://m.edsoo.ru/ff0d3b
ypaBHEHUA 88
Beruncnenus koandecTBa, MacChl bu6moteka [IOK

17 | BemecTBa MO ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMHUYECKUX PEAKIIUI 08
Knaccudukanus xumuaecknx

eaKui (coeAMHEeHUs brbmorexa [TOK

1g | Peardt ’ https://m.edsoo.ru/ff0d3f3
pa3JioKeHus, 3aMeIIeHUS, 4
oOMeHa) 4
M. B. JlomoOHOCOB — yu€HBIii- bubnuorexa [JOK

19 | saouxmomnemucr. O00OIIEHNE U https://m.edsoo.ru/ff0d40
CHCTEMATH3AIUS 3HAHUH c4
KontponbHas padorta Nel o reme bubnuoreka [IOK

20 | «BemecTBa 1 XUMHYECKHE https://m.edsoo.ru/ff0d42
peaKLum» 90
Bo3ayx — cmech razos. CocraB bu6mmoreka [IOK

21 | Bo3ayxa. Kucinopoa — anemeHT u https://m.edsoo.ru/ff0d44
npocToe BemecTBo. O30H 8e
dusznvecKrue 1 XUMUUYECKHE
CBOMCTBA KUCJIOPOia (peaKIuu bubmorexa HOK

22 P b https://m.edsoo.ru/ff0d46
okucieHus, ropeaue). [lonsarue 14
00 okcumax =

23 | Cnoco0bl NoTydeHHs KUCI0poia bubnuorexa LIOK



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

B JJabopaTopuu
IpOMBILIEHHOCTH. [IprMeHenne
KUCIIOpoJia

https://m.edsoo.ru/ff0d49
7a

TennoBoit 3¢ dexT XumMuIecKoit
peaKuu, IOHSATHE O

bu6mmoreka [{OK

24 | TEepMOXMMHYECKOM YpaBHEHHH, https://m.edsoo.ru/ff0d47
9K30- ¥ DHIOTEPMHUYECKUX 90
peaKIusx
Tonnuso (HedTh, Yrojab U METaH). bubnuoreka [JOK

25 | 3arpssHeHue BO3ayxa, CIIocoObI https://m.edsoo.ru/ff0d4c
€ro NpeaoTBpalleHUs 4a
[IpakTueckas padora Ne 3 no
teme «[lonmydyenue u cobupanue bubmorera [JOK

26 e P https://m.edsoo.ru/ff0d4ae
KHCJIOPOJIa, U3YYCHHUE €TO >
CBOMCTB» B
Bonmopon — anemeHT u mpocToe bubnuorexa [JOK

27 | BemectBo. HaxoxaeHue B https://m.edsoo.ru/ff0d4d
npupoe do
dOu3nYecKre U XUMUYCCKUC bubnuoreka [JOK

28 | cBoiictBa Bojopoa. [Ipumenenune https://m.edsoo.ru/ff0d4d
BOJIOPOJA do

bubmuoreka [JOK
29 | IloHsaTHE O KHUCIOTaX M COJIIX https://m.edsoo.ru/ff0d50
d2

CrocoObl MoTy4eHus BOJAOPO/Ia B bubmorera [JOK

30 i P https://m.edsoo.ru/ff0d4d

nabopaTopuu

do



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
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

[Ipaktuyeckas padora Ne 4 o
teMe «llonydyenue u cobupanue

bu6mmoreka [IOK

31 https://m.edsoo.ru/ff0d4f4
BOJIOPO/JIa, U3YYCHHE €TI0 9
CBOWCTB» =
MousipHblit 00BEM razoB. 3aKOH bubmorexa HOK

32 https://m.edsoo.ru/ff0d54
ABoraapo 2e
Brrunciaenus o0n€Ma, KOJIMYECTBA Bu6 OK
BEII[ECTBA ra3a Mo €ro U3BECTHOMY nbmuorexa 1

33 https://m.edsoo.ru/ff0d55
KOJ'II/I'-IGCTBy BCIIIECTBA UJIN aO
00BEMY T
Brraucienust 00MOB ra3oB o BuG OK
YpaBHEHHUIO PEAKIIMKU Ha OCHOBE 1 J_IHOTeKa 1

34 . . https://m.edsoo.ru/ffod57
3aKOHA 00OBEMHBIX OTHOIIEHUI 08
ra3oB _

bu6moreka [IOK

dusnyeckre 1 XUMHUYECKHE

35 5 https://m.edsoo.ru/ff0d58
CBOIiCTBA BOJbI 7a
Cocras ocHoBauuii. I[Toustue 00 Bubmaotexa LIOK

36 https://m.edsoo.ru/ff0d59
WHJIMKATOpax &
Bona kak pactBopuTes. Bt OK
HacrplleHHble 1 HEHACKIIICHHBIE ubmaotexa L

37 https://m.edsoo.ru/ff0d5h
pacTBopbl. MaccoBas J10Jis 40
BEII[ECTBA B PacTBOPE o

38 IIpaktuyeckas padora Ne 5 o bubnuorexa [IOK

TEMC «HpI/IFOTOBJIeHI/Ie pacTBOpPOB

https://m.edsoo.ru/ff0d5e



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
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

C ONpeACIEHHOM MAacCCOBOM J0JIEH
PacTBOPEHHOTO BEWIECTBA»

ba

KonTponasnas padora Ne2 no teme

bu6mmoreka [{OK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boma» 42
bu6moteka [IOK
Oxcuppl: cocTaB, KiaccupuKanus,
40 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[Tony4yeHnue u xXumMu4eckue bubnuoreka [JOK
41 | cBOWMCTBA KHCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(pOTEPHBIX OKCHIOB 4e
bu6moreka [IOK
OcHOBaHUS: COCTaB,
42 https://m.edsoo.ru/ff0d67
KJ1accu(uKaus, HOMEHKIIaTypa ca
bu6moreka [IOK
[Tonydyenne u xuMu4uecKue
43 . . https://m.edsoo.ru/ff0d67
CBOMCTBa OCHOBaHHI ca
. bu6mmoreka [IOK
Kucnotsl: cocras,
44 https://m.edsoo.ru/ffOdfee
KJ1accu(pUKaus, HOMEHKIIaTypa 5
bubmuoreka [JOK
[Tonyuenue u XxuMu4ecKue
45 . https://m.edsoo.ru/ffOdfee
CBOMCTBA KHCIIOT »
Conu (cpenHue): HOMEHKIIATYpa, bubnuoreka [JOK
46 | cmocoObl nmostyyeHwus, https://m.edsoo.ru/00ad94
XUMHYECKHE CBOMCTBA 74
47 | Tlpaxtuueckas padota Ne 6. bubnuorexa [IOK



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

Pemrenne skcnepuMeHTAIBHBIX
3aja4 1o Teme «OCHOBHEIC
KJIaCChl HEOPraHUYECKUX
COCIUHCHHID

https://m.edsoo.ru/00ad9b
7c

I'eneTmueckas CBA3b MCKOY

bu6mmoreka [{OK

48 | xmaccaMu HEOPraHUYECKHX https://m.edsoo.ru/00ad9a
COeqUHEHUN 50
O000611IeHNE ¥ CHCTEMATH3AIHS Bubmaorexa LIOK
49 N https://m.edsoo.ru/00ad9c
3HAHUHI
b2
KonTponsnas pabora Ne3 no teme bubnuoreka [IOK
50 | "OcHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9e
HEOpPraHWYECKUX COCTUHEHUN" la
[TepBbie OMBITKH
bu6moreka [IOK
KJ1accu(PuKauu XUMAYECKUX
51 https://m.edsoo.ru/00ad9f
anemeHTOB. [ToHsITHE O TpynTIax £
CXOJHBIX DJIEMEHTOB -
[Tepuonnueckuii 3aKOH U
bu6mmoreka [IOK
[Tepuoaunueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHUYECKUX djeMeHnToB []. 1. 2¢
Menneneesa _
bubmuoreka [JOK
53 | Ilepuoapl, rpynmbl, HOTPYIIIIbI https://m.edsoo.ru/00ada5
2C
Crpoenne aromoB. CocTaB Br6maorexa LJOK
54 p ' https://m.edsoo.ru/00ada3

ATOMHBIX A1CP. H3oTo1sl

42



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
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

CrpoeHue IIeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bu6mmoreka [IOK

55 . https://m.edso0.ru/00ada6
[Tepunoaunueckoii cucremsl /1. U. be
MeHpeneeBa o
XapakTepucTUKa XUMHUYECKOTO
bu6moteka [IOK
SJIEMEHTA II0 €r0 IMOJI0KEHUIO B
56 . https://m.edsoo.ru/00ada8
[Iepnoanueckoii cucreme /1. U. 24
MeHeneeBa o
3Hauenue [lepnoauyeckoro
bu6mmoreka [IOK
3aKOHa HJIA pHSBI/ITI/IH HayKI/I H
57 https://m.edsoo.ru/00ada9
npaktuku. J[. 1. MenneneeB — 6e
Y4EHBIN, ITEJAror U rpaXIaHuH T
bu6moreka [IOK
DJIEKTPOOTPUIIATETLHOCTD
58 https://m.edsoo.ru/00adaa
aTOMOB XHMHUYECKUX DIJIEMEHTOB bs
bu6moreka [IOK
59 | Hounas xumuyeckas CBSI3b https://m.edsoo.ru/00adac
34
bu6mmoreka [IOK
KoBanentnas nonsipHas
60 https://m.edsoo.ru/00adaa
XAMHYECKas CBSI3b
b8
bubmuoreka [JOK
KoBanentHas HenossipHas
61 https://m.edsoo.ru/00adaa
XAUMHYECKas CBI3b
b9
bu6mmoreka [JOK
62 | CreneHb OKUCICHUS https://m.edsoo.ru/00adae

28



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
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

bubmuoreka [IOK

0 -
63 KHCIHTEILHO 1 https://m.edsoo.ru/00adb0
BOCCTAHOBUTCJILHBIC peaKIII/II/I 76
bu6mmoreka [IOK
64 | OKUCIUTENU U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/00adb0
76
KonTponsnas pabora Ne4 no teme bubnuoreka [JOK
65 | «Crpoenne atoma. XuMU9IeCcKas 1 https://m.edsoo.ru/00adb4
CBSI3bY» 86
. bu6moreka [IOK
P . 0600
66 C3CPBHBIN YPOK ° ill cHue 1 1 https://m.edsoo.ru/00adb3
cucreMaTtni3annda 3HaHNU 3C
. bu6moreka [IOK
P . 06006
67 C3CPBHBI YPOK ° EH e H 1 https://m.edsoo.ru/00ad9c
CHUCTEMATHU3ALM 3HAHUI b2
. bu6moreka [IOK
P . 006006
68 C3CPBHBI YPOK ° EH cHue H 1 https://m.edsoo.ru/ff0d61
CUCTEMATHU3ALM 3HAHUI o6
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



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/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne KoanuecTBo yacoB
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka Konrpouabubie IIpakTnyeckue
Bcero HU3yUYeHus! o0pa3oBaTejibHbIE
/ padoThI padoTsbI
pecypcsbl
n
[Iepnoanyeckuil 3aK0H.
bu6morteka [IOK
[Iepnoanueckas cucrema
1 https://m.edsoo.ru/00adb59
XUMHUYECKHX dJIeMeHTOB JI. o
U. Menpeneesa }
3aKOHOMEPHOCTH B
. bu6moreka [IOK
M3MEHEHUHU CBOICTB
1 https://m.edsoo.ru/00adb6b
XUMHYECKUX 3JIEMEHTOB 6
MEPBBIX TPEX MTEPUOT0B -
Knaccudukanus u bubnuoreka [JOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHMYECKUX BEIIECTB 2
Buael XuMH4eCcKOi CBSI3U U bu6mmoreka [IOK
THUIIBI KPUCTATUTMYECKHUX 1 https://m.edsoo.ru/00adbac
pELIETOK 6
KontponbHas padora Nel
o reme «IloBTopenue u
yri1yOJaeHne 3HaHUH 1 1
OCHOBHBIX Pa3ZelioB Kypca
8 Kkiacca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudukarus bubmmoreka [JOK
6 XUMHMUYECKUX PEaKLU 110 https://m.edsoo.ru/00adbch
PAa3JIAYHBIM [TPU3HAKAM 0
ITonsaTHE O CKOpOCTH
. bu6mmoreka [{OK
XUMUYECKON PEaKInu.
7 https://m.edsoo.ru/00adbe9
IToHsATHE O TOMOTE€HHBIX U .
TeTEPOrEeHHBIX PEAKIIHUIX =
TloHATHE O XUMUYECKOM
paBHOBecuH. DaKTOPHI,
bu6moreka [IOK
BIIUSTFOIITME HA CKOPOCTh
8 . https://m.edso0.ru/00adc28
XUMUYECKON PEakiuu u c
TIIOJIOKEHUE XUMHUYECKOTO -
paBHOBECHS
OkucauTenbHO- bubnuoreka [JOK
9 BOCCTaHOBHUTEIbHEIE https://m.edsoo.ru/00adcad
peakuuu €
Teopus
. bu6mmoreka [IOK
AIEKTPOJTUTUYECKON
10 https://m.edsoo.ru/00adcd6
nuccormanuy. CUiIbHEIE U g
ca0ble AIIEKTPOIUTHI -
bubnuoreka [JOK
WNoHHbIe ypaBHEHUS
11 N https://m.edsoo.ru/00add44
peakui
8
XUMHYECKHE CBOUCTBA
. bubmuoreka [JOK
KHCJIOT U OCHOBAHUH B
12 https://m.edsoo.ru/00add5d

CBETE IMpeJCTaBICHUN 00
IEKTPOJIUTUYECKON

8



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
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

JUuccolurann

XUMHYECKHE CBOUCTBA

COJICH B CBETE bu6mmoreka [{OK
13 | npencraBienuii 06 https://m.edsoo.ru/00add8b
BIEKTPOIUTHYECKON 2
JTUCCOITHAITIN
bu6morteka [IOK
[TonsTue o ruaponmnse
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGoGwerHe 1 bu6moreka [IOK
15 . https://m.edsoo.ru/00addd1
cucreMarui3anus 3HaHUUu 5
[TpakTruueckast padota Ne 1.
bu6moreka [IOK
«Pemenne
16 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTAIIbHBIX .
3aJa49y -
KontponbHas padorta No2
o TeMe
bu6mmoreka [IOK
«DNEKTPOIUTHYECKAS
17 https://m.edsoo.ru/00addec
JTUCCOITHAITHS. 0
XHUMHUYECKUE PEAKIIUU B B
pacTBopax»
OO6mras xapakTepucTuKa
P P bubmuoreka [{OK
rajoreHoB. XUMHUYECKHE
18 . https://m.edsoo.ru/00addfe
CBOICTBa Ha MIpUMeEpe 9
XJopa h
19 | Xnoposogopoa. ConsiHas bubnuorexa [IOK



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/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

KHCJIOTa, XUMHUYCCKHUEC
CBOMCTBA, ITOJIy4ECHHE,
IIpUMEHEHNE

https://m.edsoo.ru/00adel0
4

[IpakTtuyeckas padora Ne 2
o teme «Ilomyuenue

bu6mmorexa [{OK

20 N https://m.edsoo.ru/00ade34
COJITHOM KHUCJIOTEI, g
W3y4YEHHE €€ CBOMCTBY» -
Breraucnenus mo
bu6mmoreka [IOK
YPaBHCHUSIM XUMHUYECKHX
21 N https://m.edsoo.ru/00ade48
peaKIui, eciii OJTUH U3 g
peareHTOB JaH B H30BITKE -
bu6moreka [IOK
OO01as XxapakTepucTuKa
22 https://m.edsoo.ru/00ade64
anemeHTOB VIA-Tpymimbt .
ANIOTpOIHBIE
MOAU(DUKAIINH CEPBI.
d P N bu6mmoreka [JOK
Haxosxnenue cepsl u e
23 . https://m.edsoo.ru/00ade64
COCIMHCHUH B IPUPOJIC. N
XuMudeckrue CBOMCcTBa -
cepol
CepoBoa0pO1, CTPOCHHUE, bu6mmoreka [JOK
24 | ¢uzMYecKue U XUMHYECCKUE https://m.edsoo.ru/00ade80
CBOIiCTBa 2
Oxcuppl cepol. CepHas
KHUCTIOTa, (PU3HUECKUe U Eubmorexa IOK
25 ’ https://m.edsoo.ru/00adea2

XUMHWYCCKHEC CBOﬁCTBa,
MMPUMCHCHUC

8



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

XUMHUYECKUE PEaK1H,
JIe)KaIe B OCHOBE

IIPOMBIIIJIEHHOTO criocoda bubnuorexa [JOK
26 | TOIy4eHus CepHOU https://m.edsoo.ru/00adec8
KUCIOThL. XUMUYECKOE a
3arpsiI3HEHUE OKPYKaroIIen
CpeIbl COSTMHEHUSIMU CEPhI
Brrauncienne MmaccoBoit bu6morteka [IOK
27 | moJii BBIXOJA MPOYKTA https://m.edsoo.ru/00adec8
peaxIu a
OO01as XxapakTepucTuKa
aneMeHTOB V A-TpyMIIbL. bubnuorexa [JOK
28 | A3sor, pacnpocTpaHEHHE B https://m.edsoo.ru/00adeea
npupoe, PU3NUECKUE U 6
XUMHUYECKHE CBOWMCTBA
AMMHaK, ero pusuveckue bubnuoreka [IOK
29 M XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf00
MOJIy4YeHUE U IPUMEHEHHE 4
[TpakTuueckas padota Ne 3
no teme «llonydyenue bubmorexa OK
30 " https://m.edsoo.ru/00adf18
aMMuaka, U3y4eHue ero 0
CBOMCTB» B
A3O0THas KUCIOTa, €& bubmuoreka [{OK
31 | ¢usuyeckue U XMMUYECKHE https://m.edsoo.ru/00adf30
CBOMCTBa 6
bubnuoreka [JOK
32 | Hcnonb30BaHUE HUTPATOB 1

https://m.edsoo.ru/00adf51



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

U COJIEW aMMOHUS B
KayeCcTBE MUHEPAIbHBIX
ynoOpeHuii. XuMu4ecKoe
3arpsi3HEHUE OKPYXKaroLen
Cpelbl COeAMHEHNUAMU
azoTa

|co

®docdop. Oxenn pochopa
(V) u pocdopnas kucnora,

bu6morteka [IOK

33 https://m.edsoo.ru/00adf68
(duzHyecKre U XUMUICCKUE 3
CBOWCTBa, MOJTyYCHHE
Hcnonws3oBanue docdaTton
B Ka4€CTBE MUHEPAIbHBIX bubnuorexa [JOK
34 | ynoOpenwuii. 3arpsi3HEHHE https://m.edsoo.ru/00adfc2
HPHPOTHON CPEBI 0
dbocdharamu
Yraepon,
bu6moreka [IOK
35 PaCHIpOCIPATICHHE b https://m.edsoo.ru/00adfd9
npupoje, Gpuznueckue u c
XMUMHYECKUE CBOMCTBA
Oxcunpl yriaepoaa, ux
(buznuecKkue u XuMUYECKUe bubnuoreka [JOK
36 CBOMCTBA. DKOJOTUYECKHUE https://m.edsoo.ru/00adfeb
MpoOJIeMbl, CBSI3aHHBIE C e
okcuzom yriepoaa (1V)
YromnpHasg KucioTa U eé bubmmorexa [JOK
37 https://m.edsoo.ru/00ae006

COJIn

c



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[Ipaktuyeckas padora Ne 4
o reme "[lonydenue

bu6mmoreka [{OK

38 | yrmekucnoro rasa. https://m.edsoo.ru/00ae027
KauectBennas peakuus Ha €
KapOoHaT-UOH"
[TepBoHaUATBHBIE TIOHATHUS
bu6morteka [IOK
00 OpraHMYecKux
39 https://m.edso00.ru/00ae054
BEIIECTBAX KAK O o
COCIMHEHUSX yriepoia B
. bu6moreka [IOK
Kpemnwnii u ero
40 https://m.eds00.ru/00ae080
COEIMHEHUSI .
[TpakTrueckast pabota Ne 5.
Pemrenue
bu6moreka [IOK
AKCIIEPUMEHTAJIbHBIX 337124
41 N https://m.edsoo.ru/00ae0bf
no TeMe «Baxuelniue ’
HEMETaJJIbl U UX B
COEIMHEHUSD
KontponbHas padoTa Ne3
. bu6moreka [IOK
o teMe «Baxuelnine
42 https://m.edsoo.ru/00ae0el
HEMETAJUIbI U UX g
COCIIMHECHUS -
OO6mras xapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB — bu6mmoreka [JOK
43 MeTaI0B. MeTajutndyeckas https://m.edso0.ru/00ae103

CBA3b U MECTAJIJIMYCCKaA

KpucTajllinyecKasd peméTKa.

e



https://m.edsoo.ru/00ae027e
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

dusznueckue cBoiicTBa

METAJJIOB
XUMHUYEeCKHEe CBOMCTBA
bu6mmoreka [{OK
METAJLJIOB.
44 . https://m.eds00.ru/00ael115
DNEeKTPOXUMHUYECCKUHN PSiT 6
HaNpsHKEHU METAJIOB h
OG6mume crmoco0bl
MTOJTyYEHHUST METAJIJIOB.
CnnaBsl. Beraucienus mo bu6moreka [IOK
45 | ypaBHEHMSIM XUMHUYECKHX https://m.edsoo.ru/00ael15
peaKIuii, eCliv OJTUH W3 6
pEareHToB COJICPIKUT
npuMecH
[lousatue o koppo3uu bubmorexa HOK
46 124 https://m.edsoo.ru/00ael27
METaJJIOB g
bu6mmoreka [IOK
47 [IlerouHbBIC METAILIBI https://m.edsoo.ru/00ael4b
2
OKCHUIBI ¥ THAPOKCHUIBI bubmorera [IOK
48 A P https://m.edsoo.ru/00ael4b
HATpUS U KaJus »
[leno4yHO3EMENBHBIC bubnunoreka [JOK
49 METAJIIbI — KaJIbIHH 1 https://m.edsoo.ru/00ael5e
Maraui 8
50 Baxneiimmne coeuHCHNS bu6mmoreka [JOK

KaJIbIHS

https://m.edsoo.ru/00ael5e



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

|co

O06o061IeHNE U

51
cUCTEMaTH3alMs 3HAHUI
JKécTkocTh BOJIBI U bubnmorexa [TOK
52 . https://m.edsoo.ru/00ae188
CHocoObI €€ yCcTpaHeHUs 6
[IpakTnueckas padora Ne 6 bubnuoreka [IOK
53 o Teme "JKEcTKoCTh BOJIBI https://m.edsoo.ru/00aelae
U METOJbI €€ yCTPAaHEHHUS " 8
bu6mmoreka [IOK
54 ATOMUHHI https://m.edsoo.ru/00aelc6
4
AmMdoTepHbIe CBOICTBA bubmorexa HOK
55 P https://m.edsoo.ru/00aelc6
OKCHJIa ¥ THAPOKCHIA 4
bubmmoreka [IOK
56 Kenezo https://m.edsoo.ru/00aeld8
6
OKcHIbl, THAPOKCUIIBI U bubnuorexa [JOK
57 cosmm xkene3a (I1) u xenesza https://m.edsoo.ru/00ae35e
(rm 6
58 O06006111EHNE U
CUCTEMaTH3aIus 3HAHUH
[TpakTuyeckas padora Ne 7.
PewrcHe bubmuoreka [JOK
59 https://m.edsoo.ru/00ae3de

JKCIEPUMEHTAIBHBIX 3a1a4
no teMe «BaxHel1me

8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

MCTAJJIBI U UX
COCAUHECHUA»

Briuucinenus no
YPaBHEHUSAM XUMUYECKUX
peaKkuuii, €Clii OJUH U3

bu6mmoreka [IOK
peareHTOB JaH B U30BITKE
60 https://m.eds00.ru/00ael75
WM COACPIKUT MIPUMECH. 0
Briuucienusa maccoBon -
JIOJTH BBIXOJIa TIPOIYKTA
peaxIu
61 O0600mIeHne 1
cucTeEMAaTH3allus 3HaHUH
KontponsHas padota Ned
62 no TeMe «Baxuelniue
METaJUIBI U UX
COEIMHEHUS
BemectBa u maTepuainsl B bubnuorexa [JOK
63 IOBCEIHEBHON XKU3HA https://m.edso0.ru/00ae3f5
YyelloBeKa 0
bu6moreka [IOK
XHUMHYECKOE 3arps3HeHUe
64 N https://m.edsoo.ru/00ae427
OKpY’KaIoIlel cpe/bl 0
bubmuoreka [JOK
Ponbs xumuu B perieHun
65 https://m.edsoo.ru/00ae427
AKOJIOTHYECKUX MPOOIEM 0
66 PesepBHbIi ypok. bubnuorexa [IOK

O06006111EHNE U

https://m.edsoo.ru/00ae0d0



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CHCTEMAaTH3aIs 3HaHUHM a
PesepBHbIi ypoK. bubnuorexa [JOK

67 O06o0061IeHNE 1 1 https://m.edsoo.ru/00adb33
cucTeMaTu3anys 3HaHui [
PesepBHbIi ypoK. bubnuoreka [IOK

68 O06o0061IeHNE U 1 https://m.edso0.ru/00ad9ch
CHCTEMAaTH3aIis 3HaHUH 2

OBULIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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