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IHHOACHUTEJIBHAS 3ATINCKA

[Iporpamma 1O XWMHM Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs
COCTaBJ€Ha HAa OCHOBE TpeOOBaHWUN K pe3ylbraTaM OCBOCHHUS OCHOBHOU
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOIO OOIIET0 00pa30BaHMsl, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBEe (QenepaibHON paboyell NpPOrpaMmbl
BOCIIUTAHMS U C yIETOM KOHIICTIIIUY MPEIOIaBaHus yIeOHOTO MpeaMeTa « XUMHUS
B 00pasoBaTenbHBIX opranu3anusx Poccutickoit deneparmm.

[Iporpamma mo xuMum AA€T TPENCTABICHHWE O IENSIX, OOIICH cTpareruu
oOyueHus, BOCIUTAHUA ¥ Pa3BUTUSA OOYYAIONIMXCA CPEACTBAMHU y4eOHOTO
npenMera, yCTaHaBJIMBAECT o0s13aTeIbHOe peIMETHOE COJIEp’KaHue,
npeaycMaTpuBaeT paclpesielieHue €ro Mo KiaccaM W CTPYKTYpUpPOBaHHE I10
pazienaM M TEeMaM MPOrpaMMbl MO XHUMHH, OINPEACISET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU COJIepKaHUsl, PEKOMEHYEMYIO
NOCJEAOBATEIbBHOCTh ~ M3YYEHUSI XUMHUHM C YYETOM  MEXKIPEAMETHBIX H
BHYTPUIPEIMETHBIX  CBSI3€d, JIOTUKM  y4eOHOTO  Ipollecca, BO3PACTHBIX
0COOCHHOCTEH  OOy4aroIuXcs, ONpeaeaseT BO3MOXHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTesibHOM
IporpaMMbl Ha YpOBHE OCHOBHOI'O OOINEro 0Opa30oBaHUs, a TakKe TpeOOBaHHM K
pesyapTaram 00y4eHHs] XUMUU Ha YPOBHE IIeJiel N3y4eHUsl MIPEeIMEeTa U OCHOBHBIX
BUJIOB y4€OHO-IIO3HABATENIBLHON JESITEIbHOCTA OO0yYarolerocs MO OCBOCHHIO
y4eOHOTO COAEPKAHUSI.

3HaHWE XUMUHU CIY)KHT OCHOBOM mJii (DOPMHPOBAHUS MHUPOBO33PCHUS
00yJaromerocsi, ero MpeJACTABICHUN O MaTEepPHAIILHOM EIUHCTBE MHPA, BAKHYIO
poiib UrparoT (POpMUPYEMbIE XUMHUEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUIX
SHEPruu U 00 HSBOJIOIMHU BEIIECTB B MPUPOJC, O MYTSIX PEIICHUS MI0OaTbHBIX
npoOeM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, YHEPreTUUYECKOMH,
MHAIIEBOM M SKOJIOTHYSCKON OS30ITaCHOCTH, IPOOIEM 3PaBOOXPaHEHUS.

N3yuenue xumuu:

CHOCOOCTBYET  peaiu3aludyd  BO3MOXKHOCTEH  JJii  CaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYPbl TUYHOCTH, €€ 00111e 1 (YHKIIMOHAIBHOW TPaMOTHOCTH;
BHOCHUT BKJIaJl B (POPMUPOBAHNE MBITINICHUS U TBOPUYECKUX CIIOCOOHOCTEH
OoOy4aroluxcsi, HAaBBIKOB HMX CaMOCTOSTEIBHOW  y4eOHOM
JEeSITENbHOCTH, SKCTIEPUMEHTAIIbHBIX u UCCIIeIOBATENIbCKUX
YMEHUH, HEOOXOMUMBIX  Kak B
MTOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBHON JEATEIHHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IVISi/Ia HA €AUHCTBO MPUPOABI U YEJIOBEKA, ABISECTCS OTBETCTBEHHBIM
ATanoM B JOPMUPOBAHHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0Yy4aIONuXCs;



CHOCOOCTBYET (POPMHUPOBAHHIO IICHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HayYHBIM 3HAHUSM, K MPHUPOJE, K YEIOBEKY, BHOCHT CBOM BKJIAJ B SKOJIOTUYECKOE
oOpazoBaHue 00yYarOIIUXCSI.

JlanHbie HampaBiieHWs B OOyYEHWHW XUMHH OOCCIEYHMBAIOTCS Crenu(uKon
CONEp)KaHWsl ~ y4yeOHOro  TpenMeTa, KOTOPBIA  SIBISIETCS  MEJaroruveckKu
aIaNTUPOBAHHBIM OTpPaKEHHWEM 0a30BOM HayKHW XUMHUU Ha OMPEICIEHHOM dTare e
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO 00pa30BaHWs OPUCHTHUPOBAH Ha
OCBOCHHUE OOYYAIONIUMUCS CHUCTEMbI TEPBOHAYAIBHBIX TOHSATUNA XUMHH, OCHOB
HEOPraHWYECKOM XHUMHUM U HEKOTOPHIX OTIEIbHBIX 3HAYUMBIX TOHSATUN
OpPraHUYECKOM XUMHUH.

CtpykTypa comep)kaHusi MPOrpaMMbI IO XUMHUHU c(hopMHpOBaHA HAa OCHOBE
CHUCTEeMHOT0 moaxoaa K e€¢ m3ydeHuro. ComepikaHue CKIAIBIBACTCS W3 CHCTEMBI
MOHSATUH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUNA O XUMHUIECKON
peaknuu. OO0e OSTH CHCTEMBI CTPYKTYpHO OpPTaHW30BaHBI 110 MPUHITUITY
MIOCJIEIOBATENIbHOTO Pa3BUTHSI 3HAHUN HAa OCHOBE TEOPETHUECKUX MPECTABICHUMN
pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYCHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMSI,

— Ilepuoanueckoro 3akoHa JI. 1. MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHMS O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H;

- MPENCTABICHUA 00 3JIEKTPOJIUTUYECKON JUCCOLMAIMM BELIECTB B
pacTBopax.

Teopernueckue 3HaHHWS PACCMATPUBAIOTCA HAa OCHOBE OMIIMPUYECKU
HOJYYEHHBIX M OCMBICIIEHHBIX (PAaKTOB, pa3BUBAIOTCS MOCIIEI0BATEIBHO OT OJHOTO
YPOBHS K JPyTrOMY, BBIIIONHSSA (DYHKIIMHM OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUS U BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHEHHUS U MOIYUYEHHUS U3y4aeMbIX
BEILIECTB.

OcBoeHnue mporpaMmMbl TI0O XHMHH  CIOCOOCTBYeT  (HDOPMHUPOBAHUIO
IPEICTABICHUS 0 XMMUYECKOW COCTABIIAIOIICH HAy4YHON KAPTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOM MNpPHUPOABI, LEHHOCTHOIO OTHOUIEHWS K HAay4YHOMY 3HAHUIO U
METO/IaM NO3HAHWS B Hayke. VM3ydeHue XMMHM TNPOMCXOAUT C IPHUBICYECHUEM
3HaHUU M3 paHee M3YUYCHHBIX YUEOHBIX MpenMeToB: «OKpyXaromuii Mupy,
«bunonorus. 5—7 knacce» n «Pu3MKa. 7 KIacey.

[Ipy wW3y4eHHMH XUMHHM MPOUCXOTUT (POPMHUpPOBAHHE 3HAHUII OCHOB
XUMHMUYECKOM HayKu KakK OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKOU
NEATENbHOCTH YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MMPOBOHM KYJIBTYpBI.
3amaya y4yeOHOro mpeaMeTra COCTOMT B (POPMUPOBAHUU CHUCTEMBI XMMHYECKUX
3HaHUU — BaXHEHIINX (DAKTOB, MOHITHIA, 3AKOHOB U TEOPETHUUYECKHUX TOJIOKEHUH,
JOCTYIHBIX 0000IIEHUIT MHUPOBO33PEHUECKOTO XapakTepa, si3blka HayKH, B



OpUOOIIEHMM K HayyHbIM METOJaM TO3HAHUA TPU HW3YYEHUHM BEILECTB U
XUMUYECKUX PEakinidi, B (POPMUPOBAHUHU U PA3BUTHH ITO3HABATEILHBIX YMECHUU U
UX TPUMEHEHUWHM B Y4YEOHO-NO3HABATEIbHOM U Yy4e€OHO-HCCIEA0BATEIbCKOM
JesITeIbHOCTH, OCBOCHMM NpaBUJ 0O€30MacHOro OOpalleHHs C BellecTBaMU B
MOBCEHEBHOM >KU3HH.

[Ipn m3ydeHMH XMMHUW HAa YPOBHE OCHOBHOTO OOIIETO0 0Opa3oBaHUs BAKHOE
3HaYEHUE NPUOOPENN TaKHUE LIETH, KaK:

- dopMupoBaHNE HWHTEIUICKTYalbHO PA3BUTON JUYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY IMPHUHATHIO PELIECHUH,
Cc0COOHOM aanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSM KU3HU;

- HalpaBICHHOCTh OOy4Y€HUsI Ha CHCTEMATUYECKOE MpUOOIIEHNE
oOyJarommxcsi K CaMOCTOSATEIbHOW TO3HABATEIBHON [EATENHHOCTH, HAayYHBIM
MeToAaM TO3HaHMs, (GOPMUPYIOUIMM MOTHBAIMIO M Pa3BUTHE CHOCOOHOCTEH K
XUMUWY;

- obecrieueHue YCJIOBHUM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO
oOyyarIUMHCS  OMNbITa  Pa3sHOOOPA3HOM  NEATEIbHOCTH, IO3HAHUS U
CaMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIINM), WMEIOIIHNX
yYHUBEpCAIbHOE 3HAUYCHUE ISl PA3JIMYHBIX BUJIOB JACSATEIBHOCTH;

- dbopmupoBanue oOmiell (QyHKIMOHATIBLHON U €CTeCTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCJI€ YyMEHHH OOBSICHATH U OIEHWBATh SBJICHUS
OKPYKAaIOLIEro MHpa, MCIONb3Ys 3HAHHUS U OIbIT, MOJYyYEHHbIE NPU HU3YUYEHUU
XUMUH, TPUMEHATH HMX TMPU PENICHUH MpoOJeM B TIOBCEIHEBHOW XU3HH W
TPYAOBOM JIEATEIbHOCTH;

- dopmupoBanue y 0O0ydalOmUXCsAd TYMAaHHUCTUYECKUX OTHOIICHUH,
MOHWMAHUS IICHHOCTH XHUMHYECKUX 3HAHWUW JUIS BBIPAOOTKH 3KOJIOTHYECKU
1[e1ecO00pa3HOTr0 TMOBEACHUA B OBITY W TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/I0OPOBBS M OKPYXKAIOIIEH MPUPOTHON Cpelibl;

- pa3BUTHE MOTHUBAIMH K OOYyYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIO U
CaMOBOCIIMTAHHWIO HAa OCHOBE YCBOECHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQMIIsT U HANPABICHHOCTU JaJbHEHUIIIETO
o0y4eHwUsI.

OOmiee YMCIO 4YacoB, OTBEAEHHBIX JUIsI HM3YyYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTapiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHayaibHbIE XUMHUYECKHUE IOHATHS

[Ipeamer xumun. Ponp XMMUK B KWA3HU YEJIOBEKA. XUMHS B CUCTEME HayK.
Tema u BemectBa. PU3NYECKHE CBOWCTBA BEIIECTB. ATpPETaTHOE COCTOSHUE
BemiecTB. IloHsTHE O MeToaax IO3HAHUS B XUMMHU. UHCThIE BEIIECTBA U CMECH.
CniocoObl pa3neeHus CMECeH.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE 3JIeMEHThl. CHMBOJIBI XHUMHUYECKUX
371eMeHTOB. [IpocThie U CIIOXKHBIE BEMIECTBA. ATOMHO-MOJICKYJISIPHOE YUECHHE.

Xumudeckas Gpopmyia. BalleHTHOCTh aTOMOB XUMHYECKHUX JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aToMHas macca. OTHOCHTEILHAS
MOJIEKYJsIpHast Mmacca. MaccoBast JoJIsl XUMHUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KonmnuectBo BemecTsa. Monbs. MoisipHas macca. B3anmMoCBs3b KOJIMYECTBA,
Macchl W 4YHCJA CTPYKTYpHBIX eAWHUIl BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCAUHCHUIM.

DOU3NYECKUE U XUMHUYECKUE ABJICHUSA. XUMUUYECKasA PEAKIUA U €€ MPU3HAKMU.
3aKOH COXpaHEHHWS MacChl BEMICCTB. XWUMHYEeCKHe ypaBHeHUs. Kimaccudbuxarms
XUMHAYECKUX PeakIuil (COCTMHEHUS, Pa3IOKCHHMS, 3aMeIIICHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHMUYECKOM MOCYIOH, mpaBuiaMu padOThl B J1abOpaTopuu U
npuémMamMu o0palieHus ¢ J1abopaTOpHBIM O0OpPYJOBaHUEM, U3YUYCHUE U OMHCAHUE
¢usznueckux CBOMCTB 0Opa3lloB HEOPraHWYECKUX BEIIECTB, HAOIIOACHHE
dbuzudeckux (TUIaBJICHUE BOCKA, TassHUE JbJa, pacTUpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHACHCAIUs BOAbI) U XMMHUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KHUCIIOTOI) SBJICHUI, HAOIIONCHUE U
OMKCaHUE MPU3HAKOB NPOTEKAHUS XUMHUYECKUX pEeaKIuil (pasiiokeHue caxapa,
B3aMMOJICHCTBHUE CEPHOM KHUCIOTHI C XJOPUAOM Oapus, pa3iokKeHHe THIAPOKCHUIA
meau (II) mpu HarpeBanum, B3auMojeiicTBUE Kene3a ¢ pactBopoM coiu meau (II),
M3y4YeHHE CIOCOOOB pPa3/eieHHs] CMECEei: ¢ MOMOIIbI0 MarHuTa, (GUIBTPOBAHHE,
BbITIApUBAHUE, TUCTUIUIALMS, XpoMaTorpadusi, IpoBeJeHNE OUYUCTKH TOBAPEHHOMN
conu, HaOJIOIEHHE W ONHCAaHWE  PEe3YJbTAaTOB  IPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIET0 3aKOH COXPAHEHHUs MacChl, CO3[aHUE MOJAENIed MOJEKY
(ILIApOCTEPIKHEBBIX).

BaxHeliue npeacTaBuTe] 4 HEOPraHUYECKUX BELIECTB

Bo3nyx — cmeck razos. CocrtaB Bo3ayxa. Kucinopon — ajeMeHT U mpocToe
BeniecTBO. Haxoxzaenwe kuciopoga B mpupone, (PU3NYECKUe M XUMHYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuzabl. [Ipumenenue kucnopoga. CrnocoObl



MOJy4eHHsI KHUCJIopoja B Jaboparopud | MPOMBINIIEHHOCTH. Kpyrosopor
Kkucinopona B npupoze. O30H — auioTpornHas MoauGUKaus KUCIOpoaa.

TernnoBoit >PdekT XUMUYECKON peakiuu, TEPMOXMMHYECKHUE YpaBHEHUS,
JK30- U JHAOTEPMHUYECKHE DPEaKUuH. TOIMIMBO: yroiab M METaH. 3arpsA3HCHUE
BO3/yXa, YCWJIEHNE TAPHUKOBOTO 2 (HeKTa, pa3pylieHrne 030HOBOTO CITOSI.

Bonopon — anemenT u npocroe BeniectBo. HaxoxaeHue Bogopoaa B Npupoe,
dusznueckue W XUMHYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI TMOIYUYEHUS.
Kucnots! u conu.

Mornsipablii  00b€M  razoB. PacuéTbl 1O XMMHYECKHM  ypaBHEHUSIM.

®dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputelsb. PacTBOpEL
HacelllleHHbIE W HEHACBHIILIEHHBIE PacTBOPbL. PacTBOPUMOCTH BEHIECTB B BOJE.
MaccoBas 10J BEHIECTBa B pacTBOpPE. XUMHUYECKHE CBOMCTBA BOJbl. OCHOBaHUSI.
Ponbs pacTBOpOB B mpuposie U B KU3HMU 4eaoBeka. KpyroBopor Boabl B MPUPOJE.
3arpsi3HEHHUE NPUPOAHBIX BoA. OXpaHa v OUMCTKA TPUPOIHBIX BOJ.

Kimaccudukanus Heopranmdeckux coeauHeHni. Oxcuanl. Kimaccubukarms
OKCHJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIE, aM(pOTepHbIE) U
HecoseoOpaszyromue. Homenknarypa oxcuaoB. dusmyeckne ©u XUMHUECKHE
CBOMCTBA OKCUIOB. llomyyeHune okCuaos.

OcHoBanusa. Knaccuduxanust oOcHOBaHMIA: MIETOYM UM HEPACTBOPUMBIC
ocHoBaHusa. HomeHnkinarypa ocHoBaHui. PU3NYECKUE M XMUMUYECKHE CBOMCTBA
ocHoBaHuU. [lomydyenrne oCHOBaHUM.

Kucnorel. Knaccuduxanus kucior. Homenknarypa kucior. Ouzndeckue u
XUMHUYECKHE CBOMCTBa KHUCIOT. Psn axkruBHoctm MeramwioB H. H. bekerona.
[lony4yeHnne KuCoT.

Comu. Homenkiarypa cosneil. @u3ndeckre 1 XUMUYEeCKUE CBOMCTBA COJIEH.
[Tosmyuenue coient.

I'eneTnueckas CBsI3b MEXIY KJIaCCaMU HEOPTAaHUYECKUX COECTUHEHUI.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE ONPENEIICHUE COJAEPKaHUs KUCIOpOoAa B BO3AYyXE, MOJTYyUYEHHUE,
coOupaHue, pacrno3HaBaHME U M3YYEHUE CBOMCTB KHUCIOpOAa, HaOIIOIEHUE
B3aMMOJICMICTBUSL BEIIECTB C KHUCIOPOJOM H YCIOBUS BO3HUKHOBEHHS U
INpeKpamieHus TopeHus: (mokapa), O3HAKOMJICHHE C O0Opas3llaMu OKCHJIOB U
ONMHCAaHUE WX CBOWCTB, MOJIyYeHHE, COOMpaHUEe, pPACIO3HABAHUE M U3YUYCHUE
CBOMCTB BozopoAa (ropeHue), B3auMoneicTsue Bojopona ¢ okcuaom menu (1)
(BO3MOXXHO HCITIOJIb30BAaHHUE BHJI€OMATEpHaIoB), HaOIIOEHHE 0Opa3IOB BEIECTB
KOJIMYECTBOM | MOJb, HCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBICHHE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JOJIed PaCTBOPEHHOIO BELIECTBA, B3aMMOJEKHCTBUE BOABI C METAIJIaMU
(HaTpueM M KaibliieM) (BO3MOXKHO HMCIOJB30BaHHUE BUJIEOMATEPUATIOB),



UCCJIeIOBaHUE O0pa3lOB HEOPraHMYECKUX BELIECTB PaA3JIMYHBIX KJIACCOB,
HAOJI0ICHNE U3MEHEHUS! OKPACKM MHIUKATOPOB B PACTBOPAX KHUCIOT M ILEJIOYEH,
u3yueHue B3aumozeiicTBus okcuga Meau (1) ¢ pactBopoMm cepHOW KHUCIOTHI,
KHCIIOT C MeETajUlaMH{, pPEaKIUd HEUTpaau3aluy, MOJy4eHHE HEPaCTBOPUMBIX
OCHOBaHH, BBITECHEHUE OJHOTO METaJIa JPYTHMM W3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3aJad Mo Teme «BaxHelne Kiacchl HEOPraHUYECKHUX
COETMHEHUI».

Hepunognueckuin 3axkoH u Ilepumoanuyeckass cucreMa XHMHYECKHX
ynemenToB JI. WU. MenpgeseeBa. CtpoeHune aromMoB. XHMHYECKAsl CBS3b.
OKHCIANTEIbHO-BOCCTAHOBUTEIbHbBIC PEAKIMHA

[lepBble MOMBITKKA KiIacCU(UKAIMU XUMHUUYECKUX d3JeMeHToB. llonsTue o
rpynnax CXOAHBIX D3JEMEHTOB (ILEJOYHbIE M IIEIOYHO3EMENbHBIE METAJLIbL,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCH/IBI
Y TUJAPOKCHJIBI.

[Tepuonnueckuii 3akoH. [lepuoanueckas cucremMa XUMHUYECKUX AIEMEHTOB /1.
N. Menpaeneena. Kopotkonepuoatas u anvaHonepuoanast Gopmel [lepuoanueckoi
cucteMbl xumudeckux sneMmeHToB J[. WM. Menneneesa. Ilepuonsl m rpymnisl.
PU3NYECKUM CMBICII IIOPSAIKOBOIO HOMEPA, HOMEPOB IIEPHUOAA U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3otomnsl. Onekrponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOUEK aTOMOB  MepBbIX 20 XMMHUYECKMX  JJIEMEHTOB
ITepuonnueckonn cucremsl . M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
JIEMEHTA I10 ero nosokeHuto B llepuonnueckon cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH H3MEHEHHUS paguyca arOMOB XHWMHMYECKHX JIJIEMEHTOB,
METAUINYECKNAX U HEMETAUINYECKUX CBOMCTB IO IPYIIaM U IEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanueckoil CUCTEMbI XUMUYECKUX
BJIEMEHTOB IS pa3BUTUA Haykh W npaktuku. J[. M. MenaeneeB — yd€HbId U
IPpaKIAHUH.

Xumuueckas cBsi3b. KoBaneHTHast (IOJispHas W HEMOJspHasi) CBS3b.

DIEKTPOOTPUIIATEIIHHOCTh XUMUUECKUX AJIEMEHTOB. MloHHAas CBsI3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
[Tponeccol okuciieHus: U BOcCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3ydyeHHe OO0pa3loB BEIIECTB METAUIOB M HEMETAUIOB, B3aUMOJEHCTBUE
TUAPOKCHUAA IIMHKA C pacTBOpaMHM KHCIOT W IIEJIOYei, MPOBEICHHUE OIMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUl
(ropeHue, peaklny pa3ioKEHUs, COCTUHEHHUS).

Mesrcnpeomemnmnuwie ceasu



Peanuzanus MexnpeIMeTHBIX CBSi3ed IMpU HM3YyYEHUU XUMHH B 8 Kiacce
OCYIIECTBIISIETCA YE€pe3 MCHOJIb30BAHME KaK OOHIMX €CTECTBEHHO-HAay4YHBIX
MOHATUHN, TaK W TOHATHH, SBIISIONINXCS CHCTEMHBIMHU JUIsI OTACIBHBIX TPEIMETOB
€CTECTBEHHO-HAyYHOIO [UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHalIMW3, CHUHTE3, Kiaccuukamusi, MNEePUOJUYHOCTb, HAOIIONECHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

dusuka: Marepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIHI,
PaauOaKTUBHOCTh, MOJIEKYNa, 3JIEKTPUUECKUM 3aps]l, BEIIECTBO, TEI0, O0BEM,
arperarHoe COCTOSHUE BEIIeCTBA, ra3, (U3UYECKUE BEIUYUHBI, ECIMHHIIBI
U3MEepEeHUsl, KOCMOC, IJIaHEThI, 3BE3/1b1, CoJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TIOPOJIBI, MTOJIE3HBIC
UCKOIIaeMbl€, TOILITUBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBO U XMMHYECKAs] peaKUMs

[Tepnonuueckuii 3akoH. [leproauueckas cucreMa XUMUYECKUX AJI€MEHTOB J1.
N. MengeneeBa. CTtpoeHue aromMoB. 3aKOHOMEPHOCTA B HM3MEHEHHHM CBOWCTB
XUMHYECKUX OJIEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kalnsl, KaldbLUHUS M MX
COCIMHCHUHA B COOTBETCTBUU C IIOJOXKEHHEM »JJIE€MEHTOB B Illepumomamueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBAa: BHUAbI XMMHUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX
PEWETOK, 3aBUCUMOCTD CBOWMCTB BEIIECTBA OT TUIIA KPUCTAIMYECKON PEIIETKU U
BHUJIa XUMHUYECKOU CBS3H.

Kiaccudukaiys u HOMEHKJIaTypa HEOPraHWYECKUX BEIICCTB. XHMMHUYECKHE
CBOMCTBAa BENIECTB, OTHOCSIIMXCA K Pa3IUYHbIM KJIacCaM HEOPraHWYECKHUX
COEIMHEHUM, TEHETUYECKas CBSI3b HEOPraHWUYECKUX BELIECTB.

Knaccuduxanusa XuMUYeCKUX peakiuid o pa3IudHbIM MpU3HaKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEaKIMH BEIICCTB, MO TEIUIOBOMY 3(]dekTy, mo
U3MCHEHUIO CTEIICHEH OKMUCIICHHS XMMHYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
Y4aCTHIO KaTajau3aropa). IK30- U IHAOTCPMUUCCKUE PEAKIIUH, TEPMOXUMUUYECKUE
ypaBHEHUS.

[TonsiTue o0 ckopoct XuUMH4YecKod peakuuu. [loHarne o0 oOparuMbIX U
HEOOPAaTUMBIX XMMHUYECKUX peakiusx. [IoHATHEe 0 TOMOTEHHBIX M IeTepOTCHHBIX
peakuusix. [Tonstue o karanuze. [loHsiTHE O XUMUYECKOM paBHOBeCUHU. DaKTOPHI,
BIIMSIONINE HAa CKOPOCTh XHMHUYECKOM PpEaKIMU M TOJ0KEHUE XHUMHUYECKOTO
paBHOBECHSA.

OKUCIUTENbHO-BOCCTAHOBUTENBHBIE  pEaKIMM,  SJIEKTPOHHBIA  OallaHC
OKHMCJIMTEIbHO-BOCCTAHOBUTENIbHON peakiuu. CocTaBiIe€HUE YpaBHEHMM



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMHA C  HCIOJIb30BAHUEM  METOJA
AJIEKTPOHHOTO OasiaHca.

Teopus AIEKTPOTUTUYECKOW AUCCONMALNN. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Karuonsl, anmonsl. MexaHu3M IHUCCOLMAIIMU BEIIECTB C Pa3IMUYHBIMU BUIAMU
XUMHUYECKOH cBs3u. Crenenp aucconuanui. CHIIbHbIE U C1a0ble SIEKTPOIUTHL.

Peakiuu nonHoro oomMeHa. YCIoBUS MPOTEKAHUS PEaKIMil HOHHOTO 0OMEHa,
NOJIHBIE W COKpAaIllEHHbIE HOHHBIE YypaBHEHMs peakiuid. CBOICTBa KHUCIOT,
OCHOBaHMI U cOJIell B CBETE MPEJCTABICHUIN 00 AIEKTPOIUTUYECKON TUCCOLMALIUU.
KavecTBeHHbIe peakiuu Ha MOHBI. [loHSTHE O THAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTAUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJJIOB M HEMETaUIoB (rpadura W anmasa), CIOXKHBIX BEIIESCTB
(xJ0opuaa HaTpHsi), UCCIEJOBAaHUE 3aBUCHUMOCTH CKOPOCTU XMMHYECKOW peakUuuu
OT BO3JEHCTBUS pa3iINYHbIX (PAKTOPOB, HCCIEIOBAHHE 3IEKTPONPOBOIHOCTHU
pacTBOpPOB BEIIECTB, IMpolecca AUCCOLUMALMM KHCIOT, IIEJ0Yeld U  COJIeH
(BOBMOXHO  MCMOJB30BAaHME BHJIEO MAaTEpHUANIOB), IMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPHU3HAKM  MPOTEKAHMS  peakluil  HMOHHOro  oOMeHa
(oOpa3zoBanue oOcajka, BbIJEICHUE Tras3a, OOpa30BaHUE BOJNbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUl
(ropeHue, peakiuu pPa3ioKEeHHs, COCIUHEHMS), PACTIO3HABAHUE HEOPraHMYECKUX
BEUIECTB C TOMOLIBIO KAaUEeCTBEHHBIX pEaKIMil Ha HOHBI, pEIIeHHUe
AKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTanbl ¥ UX coelMHEHUS

OO6mass xapakTepucThka rajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (u3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTéHOB. XHMMHUYECKHME CBOMCTBAa Ha MpPHUMEPE  XJopa
(B3aMMOJICCTBHE C MeETallaMHU, HEMeTajUlaMH, Iiejgo4yaMu). XJIOPOBOAOPO/I.
ConsHas Kucimora, XMMUYECKHE CBOMCTBA, MOJYyYEHHUE, NPUMEHEHHE. [lelicTBhe
XJIOpa M XJOPOBOAOPOJIa HA OpPraHU3M uelloBeKa. BakHeillnne XJIopuabl U HUX
HaX0XKJICHUE B MIPUPO/IE.

O6mast xapakrepucthka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CrtpoeHue M (Pu3nyecKue CBOMCTBA
MPOCTHIX BEUIECTB — KUCIOPOJa U CEpbl. AJTOTPONHbBIE MOIU(UKALIUN KUCIOPOAa
U cepbl. XUMHUYECKHE cBoOHcTBa cepbl. CepoBOAOPOA, CTpOCHHE, (PU3UUECKUE U
XUMHUYecKre cBoMcTBA. OKCHUIIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnast kuciora, ¢uU3MYECKHEe M XUMHUYECKHE CBOMCTBa (00mMe Kak
MPENCTaBUTEN KJlacca KUCIOT M crnenudpuyeckue). XHUMHYECKUE pPEaKIuu,
JeXale B OCHOBE MPOMBIIUIEHHOTO croco0a MOJyYeHUsT CEpPHOM KHUCIOTHI.
[Ipumenenue cepHoit KUCIOTHI. CONM CEPHOM KUCIOThI, KAYECTBEHHAS PEAKIUS HA



cynbdar-uoH. HaxoxaeHue cepbl U €€ COEIMHEHUN B MpUpoje. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpeabl COCTWHEHUSMHU Cephbl (KUCIOTHBIC JIOXKIH,
3arpsi3HEHUE BO3yXa M BOAOEMOB), CIOCOOBI €ro MPeA0TBPAIICHUSI.

OO6mrast xapaktepucTuka 37eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTENEHU OKUCIEHUsA. A30T, pachpoCTpaHEHUE B MPUPOJIE,
¢usnyeckrue u XuMu4Ieckne cBorictea. KpyroBoport azora B mpupoje. AMMHAK, €r0
¢usnyeckre U XUMUYECKHUE CBOWCTBA, MOMyuyeHue U nmpuMenenne. Comu aMMOHUS,
ux (u3NYecKue U XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHbI aMMOHUS. A30THasi KUCJIOTa, €€ MOoJyuyeHHe, (PU3NYECKUe U XUMHUUECKHUE
CBOiiCTBa (00IIME Kak TMPEeACTaBUTENS Kiacca KHUCIOT M cHelupuyecKue).
Hcnonp30BaHME HUTPATOB M COJEH aMMOHHMS B KaueCTBE MHHEPAIbHBIX
yaoOpeHnid. XUMUYECKOe 3arpsi3HEHNE OKPYXKAIOIIeH Cpebl COSAMHEHUAMH a30Ta
(KHCIIOTHBIE JTOKIM, 3arpsi3HEHUE BO3[yXa, MOYBBI M BomoémoB). Docdop,
amotpornueie Momudukanuu ¢docdopa, GuU3MUECKHe M XUMUYECKHE CBOMCTBA.
Okcun dochopa (V) u docdhopHas kucimora, ¢GUMIECKHE U XUMHUUYECKHE
cBoiicTBa, mnonydenue. lcnonp3oBanue ¢ocharoB B Ka4eCcTBE MHUHEPAIbHBIX
yI10OpeHUH.

O6mas xapakrepuctrka 31eMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHUCICHUS. YIIIEPO/, aJNIOTPOIHbIE MOAU(DHUKAIIIH,
pacnpocTpaHeHue B MpHupone, Gu3nyeckue U XMMHYECcKHe CBOcTBa. AncopOrus.
Kpyrosopor ymiepona B mnpupome. Oxcuabl yriepoaa, uX (U3MYECKUe u
XAMHYECKHE CBOWCTBA, JCWCTBME HAa JKWUBBIC OPraHW3MbI, IMOJNyYCHHUE W
OpUMEHEHUE. DKOJIOrMYECcKre MpoOJaeMbl, CBA3aHHbIE ¢ OKcuaoM yrepoaa (IV),
TUIOTe3a I00aNbHOTO TOTEIUICHUS KIMMaTa, MapHUKOBBIM 3¢ ¢eKkT. YrombHas
KUCIOTa U €€ Ccoimu, uX (U3NYECKHEe M XMMHUYECKHE CBOWCTBA, IMOJNyYE€HUE U
npumeHeHnue. KavecTBenHas peakuuss Ha KapOoHar-moHbl. Vcmonbp3oBaHue
KapOOHATOB B OBITY, METUITMHE, TPOMBIIIIICHHOCTH M CETECKOM XO35HCTBE.

[lepBoHauanbHBIC MOHATHS 00 OPTrAaHMUYECKHUX BEIIECTBAX KaK O COSAMHEHUSIX
yroiepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJI, NIULEPHH, YKCYCHasl KUCIIOTA).
[IpuponHble HUCTOUYHUKH YIJIEBOJOPONOB (yrojb, MPUPOAHBIM ra3, HePTh),
IPOAYKTHI WX TepepaboTku (OEH3WH), MX POJb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOJOTUYECKU BaYKHBIX BEIECTBAX: XKHUPaX, OeIKax, yriaeBogax — U UX
poIM B OKM3HM 4YeloBeKa. MarepualibHOE E€IMHCTBO OPraHUYECKUX |
HEOPTraHWYECKUX COCTUHCHU.

Kpemunii, ero ¢usnueckue u XUMUYECKHE CBOWMCTBa, TMOJIy4YeHUE U
npumenenne. CoennHeHuss KpeMHuss B mpupoxae. OOmme mnpenctaBieHus 00
okcune kpemuus (IV) u xpemaueBoit kucnote. CUIUKATHI, UX HCIIOIb30BAaHUE B
OBITY, B IPOMBIIINIEHHOCTH. BaxkHeiI1e CTpouTeNbHbIE MaTepUalibl: KEpaMHKa,



CTEKJIO, LIEMEHT, OeTOoH, Xkeyie300eToH. [Ipobiembl 6€30MacHOro MCMHOIb30BaHUSA
CTPOUTENILHBIX MaT€pPUAIOB B MOBCEAHEBHOMN KU3HHU.

Xumuueckuit IKCnepumenm:

M3y4YeHHE 00pa3IOB HEOPTAHMUECKUX BEIIECTB, CBOWCTB COJITHOW KHCIJIOTHI,
NIPOBEJICHNE KAaueCTBEHHBIX PEAKIM Ha XJIOPU-MOHBI U HAONIOEHUE TTPU3HAKOB
UX TMPOTEKaHWUs, OMBITHI, OTpaxarouue (HU3NYECKUe U XHUMHUYECKHE CBOMCTBA
raJlOTeHOB U WX COEAMHEHUH (BO3MOXHO MCHOJIb30BaHUE BHIEOMATEPUAIIOB),
O3HAaKOMJIEHWE ¢ o0paslamMu XJOpuaAOB (TaJOrE€HUJOB), O3HAKOMIICHHE C
oOpasmamMu  ceppl M €€  COCIWHEHUSIMH  (BO3MOXKHO  HCIIOJB30BAHUE
BUJIEOMATEpHAIOB), HAOIIOACHHE Tpollecca OOYITIMBAaHUS caxapa MOJ JCUCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJOTBI, M3y4YEHUE XUMHUYECKHX CBOICTB
pa30aBIEHHON CEpHOM KHUCIIOTHI, MPOBEACHUE KAYECTBEHHON peaKIMu Ha cyib(ar-
MOH U HaONIOfeHHE NpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3UYECKUMHU
cBoiicTBamMu azora, Qocdhopa W uX coeAMHEHUH (BO3MOXKHO HCITOJIIb30BAHHE
BUJIEOMATEPHAIIOB), 00pa3laMu a30THBIX U (OCHOPHBIX YIOOpEHUid, OTydYeHUE,
coOupaHue, pacrno3HaBaHUE W M3YyYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
Ka4eCTBEHHBIX pEakiuii Ha MOH aMMOHUA U docdar-uoH U U3ydeHUe MPU3HAKOB
UX MPOTEKAHUS, B3aUMOJCHCTBUE KOHIICHTPUPOBAHHON a30THOW KUCJIOTHI C MEIBIO
(BO3MOXHO UCII0JIb30BaHHE BHJIEOMAaTEPHUAJIOB), U3y4yeHHue Mojielen
KPUCTAJUIMYECKUX pemETOK anmasza, rpadura, QysuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YITIEM W
YCTPOMCTBOM MPOTHBOra3a, MoJy4yeHUe, COOMpaHHue, pacrno3HaBaHUE M U3YUYEHUE
CBOMCTB YIJIEKUCIIOTO rasza, MpOBEJACHUE KaYECTBEHHBIX PEaKIMi Ha KapOoHAT U
CUJIMKAT-UOHbl M UW3Y4YEHHWE MPHU3HAKOB UX MPOTEKAaHUs, O3HAKOMIIEHUE C
NPOAYKIHMEN CUIIMKATHON TPOMBILIJIEHHOCTH, PEIIEHNE SKCIIEPUMEHTAIIBHBIX 3a]1a4
no TeMe «BaxkHelne HeMeTauibl U UX COSAUHEHUS.

MeTaJuiibl 1 UX COeIMHEHUS

OO01mast XxapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux nonoxeHus B Ilepuonnueckon cucreme xumuudeckux odneMeHTtoB J[. H.
MeHnpneneeBa u crpoeHust aroMoB. CTpoeHue MeTaimioB. MeTamnndeckas CBs3b U
METaJUIMuecKasi  KpUCTANIMYEeCKas  pelETKa.  DJIEKTPOXUMUYECKHN  psf
HanpspKeHU MeTaioB. GU3HYECKUE U XMMUYECKHE CBOWCTBA MeTasuioB. O0mue
crnocoObl moiydeHus: MerayuioB. [loHSATHE O KOPpO3UMM METauIOB, OCHOBHBIC
CcrocoObl 3amMThl UX OT Koppo3uu. CraBbl (CTajib, YYTyH, IIOPATIOMHHHMN,
OpOH32a) U UX MPUMEHEHUE B OBITY U POMBIIIJIEHHOCTH.

[lenounbie MeTasuibl: nonoxkeHue B [lepuonnueckoil cucreMe XUMUYECKHX
anementoB JI. 1. Menneneesa, cTpoeHHe HMX aTOMOB, HAXOXKICHHUE B NPUPOJE.
®u3nueckre 1 XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusl U Kanus). OKcuabl u



TUAPOKCUABI HaTpus U Kanusa. [IpuMeHeHue IHEeIOYHBIX METauloB MU HX
COCMHECHUM.

[IleslouHO3eMENBHBIE  METAJIBI  MAarHUi W KaJbLUU: IIOJIOXKEHUE B
ITepuonnueckont cucreme xumudeckux sniemeHTos [[. M. Mennaeneesa, ctpoeHue
MX aTOMOB, HAXOXKJEHHE B Npupone. PU3nd4ecKue 1 XMMUYECKHE CBOMCTBA MarHus
U Kaiblys. Baxseilmme coeauHeHUs KaiabUuus (OKCHJ, THAPOKCUI, COJIH).
JXécTtkocTh BOJIBI U CLIOCOOBI €€ YCTpaHEHHUS.

AmroMuHUN: TIosokeHue B [lepruoauyeckoit cucTeMe XMMHYECKHUX AIEMEHTOB
J. 1. Menneneesa, cTpoeHuE aroMa, HaxXOoXKAcHUE B Ipupoae. Pusnyeckue u
XUMHUYECKHE CBOMCTBA alIOMHHUA. AM(]OTEpHbIE CBOMCTBA OKCHJA U THAPOKCHIA
AJIOMUHUS.

XKeneso: nonoxenue B [lepnoanyeckoil CUCTEME XUMUYECKHUX 3JIEMEHTOB /1.
N. Menneneesa, CTpOEHHME aroMa, HaxOXICHUE B Ipupone. Pusnyeckue u
XUMHUYECKHUE CBOMCTBA kene3a. OKcubl, THAPOKCUIbI U conu xenesa (11) u xenesa
(III), ux cocras, CBOMCTBA U MOTYyYECHHE.

Xumuueckuit IKcnepumenm:

O3HAaKOMJIEHHE C 0Opa3laMud METalIoB W CIUIaBOB, HMX (DU3NYECKUMHU
CBOICTBAMHM, HW3Yy4YEHHE  PE3yJIbTAaTOB  KOPPO3UM  METAJIOB  (BO3MOXKHO
UCIIOJIb30BAHKME BHJICOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJICHCTBUSI OKCHJIA
KaJdbllisd W HaTpus C BOAOH (BO3MOXKHO HCIIOIB30BAaHUE BHUICOMATEPHAIIOB),
UCCJIeIOBAaHUE CBOMCTB >KECTKOM BOBI, MPOIIECCAa TOPEHUsS Kejne3a B KUCIOpOoJie
(BO3MOXKHO  HCIIOJIb30BAaHHE  BHUJEOMATEpUANIOB), TMPU3HAKOB  MPOTEKaHUs
KA4eCTBEHHBIX PEAKIMI HA MOHBI: MarHUsI, KaJIbIUs, AIFOMUHUS, [IMHKA, KeJe3a
(I1) u xene3a (III), menu (II), HaGnroneHue M OoNMUCaHUE MPOIECCOB OKPAIIMBAHUS
IUTAMEHM MOHAMU HATpWsl, Kaldusl W Kalblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMAaTEPHAJIOB), UCCIIeI0BaHUEe aM(pOTEPHBIX CBOMCTB THAPOKCHUIA aTFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 Mo TeMe « Baxueriume
METaJLIbI U UX COCTUHECHUS».

XuMHS U OKPYKAKOIIAs Cpeaa

BemectBa u Marepuansl B ITIOBCEIHEBHOM JKM3HM 4eJOBEKa. be3omacHoe
UCTOJIb30BAHUE BEIIECTB M XMMHUYECKHX peakiuil B ObiTy. IlepBas momoiup npu
XUMHUYECKHUX 0XKOTaX U OTPABJICHUSX.

XYUMHUYECKOEe 3arpsA3HEHUE OKpYKawlleh cpeabl (mpeneiabHas AOMyCcTUMAas
KOHLIeHTpauus BemiecTs, ganee — [1/IK). Poip xuMun B pemieHnn 3K0a0ruyecKux
pooIeM.

Xumuueckuit IKCnepumenm:

u3y4deHue oOpaslloB MarepuanoB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEPHBIC
MaTepHaIbl).
Mesrtcnpeomemmnuie ceazu



Peanuzanus MexnpeIMeTHBIX CBsi3ed MpU HM3yYeHUH XUMHH B 9 Kiacce
OCYIIECTBIIIETCS 4Yepe3 HCIONb30BaHUE Kak OOIIMX €CTeCTBEHHO-HAyYHBIX
MOHSTUH, TaK W TIOHATHH, SBIISIONINXCS CHUCTEMHBIMHU TSI OTACIBHBIX TPEIMETOB
€CTEeCTBEHHO-HAYYHOTO ITUKJIA.

OO0mume ecTecTBEHHO-HAyYHbIE TOHITHS: HAy4YHBIA (DAaKT, THUIIOTE3a, 3aKOH,
TEOpUs, aHaldu3, CHHTE3, Kiaccudukaius, MNePUOAUYHOCTh, HaAOIIOICHUE,
OKCIIEPUMEHT, MOJICTUPOBAHUE, W3MEPECHHE, MOJCHb, SBJICHUC, MAPHUKOBBIN
s dexT, TeXHOIOTHS, MAaTEPUAIIBI.

dusnka: Matepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOTIHI,
PagNOaKTUBHOCTD, MOJIEKYJIa, AIIEKTPUUECKUI 3aps, IIPOBOIHHKH,
MOJYIPOBOJHUKH, AUDICKTPUKH, (OTOIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, T'a3, pACTBOP, pACTBOPUMOCTh, KPUCTAJUTMYECKast
peméTka, CIUiaBbl, (U3UYECKHAE BEITUYMHBI, CAWMHHUIIBI W3MEPCHHS, KOCMHYECKOE
MPOCTPAHCTBO, TUTAHETHI, 3BE3161, COMHIIE.

buonorusi: ¢gorocunTes, npixanue, Ouocdepa, 3KOcHCTEMa, MUHEPAIbHbBIE
yA0OpEeHUSs, MUKPODJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEJIbHbIE BELIECTRA.

['eorpadusi: armocdepa, ruapocdepa, MuHEpabl, TOPHBIE TTOPOJIbI, TOJIE3HbIE
HCKOTIaeMbI€, TOTUTUBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBILIETI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pEe3yJbTaTbl OCBOEHHS IPOrpamMMbl OCHOBHOIO  OOIIETO
o0pa3oBaHus JIOCTUTAIOTCA B XoJe OOyYeHHs XHMHHM B €IMHCTBE y4eOHOU U
BOCITUTATENbHON JAESTENIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUUCKUMU
COLIMOKYJIETYPHBIMU W JTyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B
oOIIecTBe NpaBUJIaMU M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT Ipolieccam
CaMONO3HAHUs1, CAMOPA3BUTHUSA U COLIMATN3ALMN 00yYarOIIHUXCS.

JIM4HOCTHBIE  pe3yabTaTbl  OTPaXXKalOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJICTBOBAaTbCS ~ CHCTEMOM IO3UTHBHBIX LEHHOCTHBIX OpUEHTAUUN W
pacIIMpEHHE ONBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPpUOTHYECKOT0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOILICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
Y HAy4YHOMY HACJEOUI0, TOHMMAaHUA 3HAYEHHUS XUMHUYECKOW HAyKH B JKU3HU
COBPEMEHHOTO 00IIeCTBa, CIIOCOOHOCTH BJIAaJETh JAOCTOBEPHOUM MH(pOpMaIMen o
MEPEIOBBIX JIOCTMXKECHHUSIX W OTKPBITUSIX MHUPOBOM U OTECYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HaYyYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) rpa:kIaHCKOI0 BOCIIMTAHUA:

IPEACTABIEHUS] O COLMAJIBHBIX HOpPMAax M IIPaBWIaX MEXKIMYHOCTHBIX
OTHOIICHUI B KOJJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOW,  y4eOHOMCCIIEOBATEeNbCKOM, TBOPUECKOM W JPYrMX  BHAAX
NEeSATENbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOM MAEITENbHOCTH MpH
BBITIOTHEHUW Y4YEOHBIX, MO3HABATEIBHBIX 3a/1a4, BBIMOJTHECHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO37aHUU YYEOHBIX MTPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOINOMOIIM B TMPOIECCEe ITOM Y4YeOHOW MAESTENbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIIOBENCHUE W TMOCTYNKM CBOMX TOBAPHILEW C MO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBAN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O IMO3HAHMSL:

MHUPOBO33PEHYECKHUE MPEACTABICHUS O BEUIECTBE M XUMHUYECKOM PEaKLNH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKHM WU COCTABIISIOLINE
OCHOBY ISl TIOHMMAHHSI CYIUIHOCTH HAyYHOM KapTHUHBI MUpa, MPEJCTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS MPUPOIABI, B3aMMOCBSA34X 4YEIIOBEKA C
IIPUPOJHON CPENOM, O POJIM XMMHUHU B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

II03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUH I10
XUMUHU, HEOOXOoAHMbIe i OOBSICHEHUs HaOJII0MaeMbIX MPOIECCOB U SIBICHUM,
MO3HABATEJIbHOW, WH(OPMAIIMOHHOW M YMUTATEIbCKOM KYJIbTYpbI, B TOM YHCIIC
HABBIKOB CAMOCTOSITEIbHOM padOThl ¢ y4eOHBIMM TEKCTaMH, CIIPAaBOYHOMN



JUTEPaTypoil, MOCTYNMHBIMU TEXHUYECKUMH CpPEICTBAMU HH(POPMALMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOY4YeHHI0O U TMO3HAHUIO, JIF0OO3HATENbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K camM0o0Opa3oBaHUIO, TMPOEKTHOM UM  HUCCIEAOBATEIbCKOU
JESTENHPHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIEHHOCTH M YPOBHS OOy4dEHUS B
JIaJIbHEHIIIEM;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAaHWE I[IEHHOCTH JKWU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3/I0pOBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHUE TOCIEICTBUN WU
HENPHUATUE BPEIHBIX MPUBBIUEK (YIOTPEOIICHHUS aJIKOTOJIs, HAPKOTUKOB, KYpEHUs),
HEOOXOAUMOCTU COONIONECHUST TMpaBwi O€30MacHOCTH TMpU  OOpalieHuu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M pPEaTbHOU KU3HHU;

5) TpynoBOro BocnuTAHUSA:

MHTEPEC K MPAKTUYECKOMY M3YyUCHUIO MPOPECCUil U Tpyla pa3IudHOTO poja,
yBOXEHHE K TPYAy U pe3yibraraM TpPYJOBOM AESATEIHHOCTH, B TOM YHCIIE Ha
OCHOBE TIPUMEHCHHS TIPEIMETHBIX 3HAHUH TI0 XWUMHUH, OCO3HAHHBIA BBIOOD
WHIUBUYAJIbHONW TPACKTOPUU TPOIOJDKEHUS 00pa30BaHMsI ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHEIIHON MPOQPEeCCUOHATBHON ACSITEIIBHOCTU U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJIallTUPOBATHCS B MPO(eCCHOHATBHON CpeTIe;

6) 3K0JI0TMYECKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKH 1IeJeco00pa3Hoe OTHOIIEHHWE K TMPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emMJjie, OCHOBE €€ CYIECTBOBAaHMUSI, TOHUMAaHHUE IIEHHOCTH 3I0POBOTO U
O6e3omacHOro o0Opa3a KU3HHM, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
¢u3nyeckoMy M TICUXMYECKOMY 3A0POBbIO, OCO3HAHHE IIEHHOCTH COOIIONCHUS
paBmJI OE30MaCHOTO TOBEACHHSI MPU PabOTe C BEIIECTBAMU, a TAKKE B CUTYAIIUAX,
YTPOXKAIOIIKX 370POBBIO U KU3HHU JIIOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHMSI, TOJydaeMble MPU U3YUCHUH XUMUU, IS
pEIICHMS 3aJ1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOTHON CPEIOH, TSl TTOBBIIICHHS
YPOBHS  DKOJOTHYECKOW  KyJAbTYpPBI, OCO3HAHHS IIOOABHOTO  XapakTepa
AKOJIOTUYECKUX TMPOoOIeM W IMyTed WX PeIICHUs MOCPEICTBOM METOI0OB XUMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAThCS UM B TO3HABATEIIbHOM,
KOMMYHHUKATHBHOW U COIIMAIILHON MPAKTHUKE.

METAIIPEJIMETHBIE PE3VYJIBTATbBI

B cocraBe wMeTanpenMETHBIX pe3yJdbTaTOB BBIACISIOT 3HAYUMBIC JUIsS
dbopMUpOBaHUST MHUPOBO33PEHHUSI OOIICHAYIHBIC TIOHITHS (3aKOH, TEOPHSI, TPUHITHII,
rurnore3a, (akt, CcuUCTeMa, WPOLecC, DSKCIEPUMEHT U Jpyroe.), KOTOpbIC
UCIIONIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpEeAMETax W IO3BOJSIOT Ha
OCHOBE 3HaHUU U3 ITUX MPEIMETOB (POPMUPOBATH MPEACTABIECHUE O IIETOCTHOMN



HAy4HOH KapTUHE MUpA, U YHHUBEpCAJIbHbIC yueOHbIC NEHCTBUS (I103HABATEIbHBIE,
KOMMYHUKATHUBHbBIE, PErYISTUBHBIE), KOTOpblE 00ecneuynBaoT (popMupoBaHUe
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHHPOBAHUIO M OCYILIECTBJICHUIO Y4YEOHOU
NEeSATENBHOCTH.

Ilo3naBare/ibHbIE YHHBeEPCAJbHbIC Y4eOHbIe NeiiCTBUA

Ba3oBble Jornueckue q1elcTBUA:

YMEHHUSI MCHOJb30BaTh MNPUEMBI JIOTMYECKOTO MBIILIEHUSI MPU OCBOEHUU
3HAHWI: PacKpbIBaTh CMBICH XMMHYECKUX MOHATUH (BBLACNATH MUX XapaKTE€pHbIC
IIPU3HAKH, YCTAaHABIMBaTh B3aUMOCBS3b C JIPYTUMHU MOHSATUSIMHU), HCIIOJIB30BATh
HNOHATHUSA JUIsl OOBSCHEHUS OTIENIbHBIX (PAKTOB U ABJICHUH, BEIOWpAaTh OCHOBAHUS U
KPUTEpUHU JJIs KiIacCUPUKAIMM XMMUYECKHUX BEUIECTB M XMMHUYECKHX pEaklui,
yCTaHaBIMBaTh MPUYMHHO-CIEACTBEHHBIE CBA3M MEXIy OOBEKTaMH H3Y4YEHUs,
CTPOUTDH JIOTUYECKHE PACCYX ACHUS (MHIYKTUBHBIC, AEIYKTUBHbBIE, [0 aHAJIOIUH),
JIeJIaTh BBIBOJIBI M 3aKJIFOUEHUS;

YMEHUE NPUMEHATh B IPOLECCE MO3HAHUSA MOHATHA (IPEIMETHBIE U
METaNpeAMETHBIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOIb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XUMUU MOJIEJIbHBIE MTPEICTABICHUS —
XUMUYECKUNM 3HAK (CHUMBOJI DIIEMEHTAa), XUMHUUYecKas QopMylia U ypaBHEHHE
XUMHUYECKON peakiuu — MpU PelIeHUH Y4eOHO-TI03HaBaTEeNbHbBIX 3a/1a4, ¢ y4ETOM
OTUX MOJECJBHBIX IPEACTaBICHUN BBIIBISITH U XapaKTEPHU30BATh CYLIECTBEHHBIE
NPU3HAKK M3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEUIECTB U XUMUYECKUX PEAKIUH,
BBISBJIATh  OOLIME  3aKOHOMEPHOCTH, TPUYMHHO-CIEACTBEHHBIE CBSI3M U
MIPOTUBOPEUNS B U3yYaEMBIX MTPOLIECCAX U SBJICHUSIX.

Ba3oBble ucciienoBareabckme 1eiiCTBUS:

YMEHHUE HCIIONIB30BaTh ITOCTABICHHBIE BOIPOCH B KayeCTBE WHCTPYMEHTA
NO3HAHUS, a TAKXKEe B KAU€CTBE OCHOBBI JUIsl (POPMUPOBAHMS TUIIOTE3HI IO MIPOBEPKE
MPaBUIBHOCTH BBICKA3bIBAEMBIX CYKIECHUM;

npuoOpeTeHre OIbITa MO IUIAHUPOBAHMIO, OPTaHHU3alMM W MPOBEACHUIO
YUYEHHYECKUX SKCIEPUMEHTOB, YyMEHHE HaONo#aTh 3a XOAOM Ipolecca,
CaMOCTOSITENIBHO IIPOTHO3UPOBATH €r0 pe3ynbrar, (GopMylIupoBaTh 000OLIEHUS U
BBIBOJIbI 110 pE€3yJIbTaTaM MPOBEIEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpoJEeIaHHON padoTe.

Pabora ¢ undgopmanmei:

yMEHHE BbIOMpATh, AHAJTU3UPOBATbL M MHTEPIPETUPOBATH HH(MOPMALIUIO
pa3IMYHBIX BUAOB U (POPM IpPENCTaBICHUS, MOIyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl ~ JIATeparypa XUMHUYECKOTO COJEP)KAHMS, CIPABOYHBIE
nocobusi, pecypcbl MHTepHeTa), KpUTHYECKH OLCHUBATh IPOTHUBOPEUUBYIO U
HEJI0CTOBEPHYIO MH(POPMALINIO;



yMEHHUE TPUMEHSTH pa3jIMyHble METOIbl U 3alpochl MPHU TOUCKE U OTOOpe
UHPOpPMAIIMK W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOMUMBIX [JIsl BBITIOTHEHHS
y4eOHBIX U TO3HABATEIBHBIX 33734 OMpPENeIEHHOTO TUIA, TPUOOPETECHHUE OIbITA B
o0JIacTH  MCIIONIb30BaHUSI ~ MH(POPMALIMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTHUH,
OBJIaJIeHUE KYJIBTYPOH aKTUBHOTO HCIOJIH30BAHUS PA3IUYHBIX TIOMCKOBBIX CHUCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (hOpMY MpeCTaBICHUS HHPOPMAIIH U
WILTIOCTPUPOBATh pellaeMble 3alaud HECIOKHBIMH CXEMaMH, JdrarpaMMaMH,
ApyruMu popMamu rpaduKy U ©X KOMOUHAIIMSIMH;

YMEHHE HCIONb30BaTh W aHAIM3UPOBaTb B TMpolecce Yy4eOHOH W
UCCIIEZ0BATENIbCKON /1eATEeIbHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3sICTBA M TPAHCIIOPTAa HAa COCTOSIHUE OKpYXKArolled MpUpOIHOMA
Cpenpbl.

KoMMmyHuKaTUBHBbIE YHHBePCcaJIbHbIe YUeOHbIe JelCTBUS:

YMEHMSl 3aJlaBaTh BOIPOCHl (B XojA€ auanora U (WIM) JIUCKYCCHHM) TIO
CYIIECTBY  OOCyXJaemMoll  TeMbl, (OpMyaUpOBaTh CBOM  MPEHJIOKCHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TTPEIJIOKEHHOM 3a/1auu;

YMEHUS  TPEACTaBIATh  IOJYUYCHHbIE  PE3yJIbTaThl  IO3HABATEIIHHOM
NEATeIbHOCTH B YCTHBIX W TMHUCHMEHHBIX TEKCTax; JieJlaTh MPE3EHTAINIO
PE3YJIBTaTOB BBIMOJIHEHUS XHMHYECKOTO JKCIIEpUMEHTa (J1abopaTopHOTO OIbITa,
1abopaTopHON PabOTHI IO UCCIICTOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUS Yy4eOHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM W MCCJIENOBATENbCKOM  JESATEIBHOCTH  NPU  PEIICHUU
BO3HUKAIONIUX MPOOJEM Ha OCHOBE Yu€Ta OOIIMX HMHTEPECOB U COITIAaCOBAHUS
no3unui (00CyX)aeHnss, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMbD», KOOPIHHAIUS
COBMECTHBIX JICHCTBUIM, OIpeaeieHne KpPUTEpHUEeB II0 OILICHKE KadecTBa
BBITIOJIHEHHOM paOOThI U IpyTHE).

PerynsiTuBHBbIe YHHBepPCcaJIbHbIE y4eOHbIe el CTBUS:

YMEHHE CaMOCTOATENIBHO ONPENEISTh LENH JAEATEIBHOCTH, IIJIaHUPOBATh,
OCYILIECTBIISATh, KOHTPOJUPOBATH M MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NEeSTENbHOCTh, BRIOUpaTh Hanbosee 3PPEeKTUBHBIE CIIOCOOBI PEIIEHUS] YUEOHBIX U
NO3HABaTENIbHBIX 337a4, CAMOCTOSATEIBHO COCTABISITH WIM KOPPEKTUPOBATh
IIPEUIOKEHHBIN  aITOPUTM JIEUCTBUM IPU BBIIOJIHEHUM 3aJaHUM C YYETOM
HOJIYYEHHUs] HOBBIX 3HaHMM 00 M3ydaeMbIX OOBEKTax — BEIECTBAX U PEAKLUSX,
OLICHUBAaThb COOTBETCTBUE IOJIYYEHHOTO pe3yibTara 3asBICHHOM IEJId, YMEHUE

WCIIOIb30BATh U AaHAIM3UPOBATh KOHTEKCTHI, IIPEJIaracMble B YCIOBUU 3a1aHUM.
HNPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe mnpenMeTHBIX pE3ylIbTaTOB [0 OCBOEHHMIO 00S3aTEIBHOIO
COJEP)KaHMsSI, YCTAHOBJIEHHOTO JaHHOW (enepanbHOW padoyeil mnporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE O0YYAIOIIMMUCS HAyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI



nercTBUl, crnenuduUeckre I8 IPEAMETHOM  o0macTu  «XUMHs», BHUIBI
NEATeIbHOCTH 1O  TOJIYYEHHUIO HOBOTO  3HAHHUS, €ro UWHTepIpeTaluH,
peoOpa30BaAHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIlUsIX.

K xoniy oOyuenus B 8 kjacce nmpeaMeTHBIE Pe3yIbTaThl Ha 6a30BOM YPOBHE

JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Yy OOYUAIOIINXCS YMEHUI:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHUX TOHSATHUM: aTroM, MOJIEKyIa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECHh
(omHOpOAHASE U HEOJHOPOJHAS ), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHASI U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAash Macca,
MaccoBasi J10JIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUHU, MOJISIPHBIA 00bEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJIb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCIICHUSI, XMUMUYECKasi peakius, Kilaccu(ukanus peaxkiuid: peakiuu
COCIMHEHUS, PEAKUUH PA3JIOKEHUS, PEaKUUU 3aMEIICHUs, PEaKIuu
oOMeHa, 9K30- U JHJOTEPMHUYECKUE PEAKIINH, TeTUIOBOM A((DEKT peakiuu,
AJIpO aToMa, NEKTPOHHBIN CJI0M aToMa, aTOMHasi OpOUTalb, pauyc aToMa,
XUMUYECKasl CBsI3b, MOJISIPHAS W HEMOJspHAs KOBAJICHTHAsl CBSI3b, HOHHAs
CBS3b, WOH, KaTHOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIIEeCTBa
(IpoleHTHas! KOHIEHTPALKsI) B paCTBOPE;

e WJUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHWMHYECKHX TMOHSITUUH H
MPUMEHSITH 3TU NOHATHUS MPU OMKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

e UCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBlIeHUS (HOpMyI
BEIIIECTB ¥ YPaBHEHUM XUMHUUECKUX PEAKITUH;

e OIpPEACNISTh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSIX,
CTENCHb  OKHCJIICHUSI  DJIEMEHTOB B  OWHAPHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACcCy COEIWHEHUH MO
dbopMmynaM, BHUJ XHUMHYECKOW CBsi3M (KOBAJIEHTHAas W HWOHHAs) B
HEOPTaHUYECKUX COCTUHECHUSX;

e packpeiBath cMmbicn Ilepuomnueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHMMAHUE MEPUOANYECKON 3aBUCHUMOCTH CBOICTB
XUMUYECKUX BIIEMEHTOB OT UX MOJokeHus B llepmomnueckoil cucreme,
3aKOHOB COXPAHEHHsSI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YUEHHUSI, 3aKOHa ABOTaJIpo;

e OMWCHIBATH M XapakTepu3oBaTh TaOMMuUHyro (opmy Ilepuonnueckoit
CUCTEMbl XUMHUYECKUX DBJEMEHTOB: pa3iuyarb MOHATUS «IJIaBHAs
noarpynna (A-rpynma)» u «mnobounas noarpynna (b-rpymnma)y, manbsie u
OoJbIIMe TEPUOAbl, COOTHOCUTH OOO3HAYEHHUs, KOTOPhIE HMEIOTCS B
tabmuue «llepuonnueckas cucrema xumuueckux snemeHtos /[ W.
MeHieneeBa» ¢ YHMCIOBBIMM XapaKTEPUCTHKAMU CTPOEHHUSI aTOMOB



XUMHUYECKUX DIIEMEHTOB (COCTaB M 3aps]l siapa, o0IIee YUCIIo IEKTPOHOB
U pacrpeielIieHne UX 1o IEKTPOHHBIM CIIOSIM);

e KJacCHU(PHUIIMPOBATH XUMHUYECKUE DIIEMEHTHI, HEOPraHMUECKHUE BEIECTBA,
XUMHUYECKAE peakmuu (10 YHUCIy W COCTAaBy Y4YaCTBYIOIIUX B PEaKITUU
BEIIECTB, 10 TeII0BOMY 3 (deKTy);

e XapakTepu3oBaTh (OMHCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, MOJATBEPK/Iasi OMMCAHUE MPUMEPAMU MOJIEKYISPHBIX
YpaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA,

e TIPOTHO3WPOBATH CBOWCTBA BEIICCTB B 3aBHCHMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TIPOTEKAHHWS XUMUYECKUX MPEBPAIICHUA B
Pa3TUYHBIX YCIOBUSX;

e BBIYUCIIATH OTHOCUTEIHLHYIO MOJICKYJISIPHYIO I MOJIIPHYFO MacChI BEIIIECTB,
MacCOBYIO JIOJNII0 XHUMHUYECKOTO DJJeMEeHTa 1Mo (opMmyne COeIuHEHUS,
MacCOBYIO JIOJIF0 BEIIECTBA B PAaCTBOpE, MPOBOAUTH pPACUYETHI IO
YPaBHEHUIO XUMUYECKOUN PEaKITnu;

e TPUMEHSTH OCHOBHBIC OINEpAIMU MBICIUTEIILHON NEATEILHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, 000O0IIeHHE, CHCTeMAaTU3allNIo, KiIacCu(UKaIIHIO,
BBISIBJICHUE TMPUYUHHO-CIICACTBEHHBIX CBS3€H — JJII M3YyYCHHS] CBOWMCTB
BEIIECTB W XUMHUYECKHX pEaKIui, eCTeCTBEHHO-HAYYHBIC METOJbI
MO3HAHUA — HAOMIOJCHUE, WU3MEPEHHE, MOJICTUPOBAHUE, IKCIEPUMEHT
(peabHBIN ¥ MBICJIICHHBIN ),

e cClCIOBaTh  MpaBWJaM  IOJIB30BAaHUS  XMMHYECKOW  TOCYIOH |
nabopaTtopHbIM  O00OpYJIOBaHUEM, a TakKe ImpaBUjiaM OOpaIllEHHUS C
BCIIECTBAMH B COOTBETCTBUM C WMHCTPYKIHUSIMH TII0 BBITIOJTHEHUIO
7a00paTOpPHBIX XUMUYECKUX ONBITOB IO TOJYYEHUIO W COOUPAHHIO
ra3oo0pa3HbIX BEIIECTB (BOJOpPO/a U KHUCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB C OIPENCIEHHON MAaCCOBOM J0OJEW PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh W TPOBOAWTH  XHUMHYECKHE  OKCICPUMEHTHI  II0
pPacro3HaBaHUIO PACTBOPOB MIEJIOUEH U KUCIOT C MOMOIIBI0 WHIUKATOPOB
(;makmyc, heHondranent, METUIOPAHXK U APYTHE).

K koniry oOyuenusi B 9 Kkjacce npeMeTHbIe pe3ysIbTaTbl Ha 6a30BOM YPOBHE

JOJKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD Yy OOYJAIOIITUXCS YMCHHH:

e PACKpBIBaTh CMBIC OCHOBHBIX XHWMHUYECKUX TOHSATHH: XWMHUYECKUI
DIIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIIO)KHO€ BEHIECTBO, BAaJECHTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peaKIus, XUMUYECKasl CBA3b, TEIUIOBOM 3 deKT
peakmue, MOJb, MOJSIPHBIH  O0O0BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJICKTPOJIUTHI, DJIEKTPOIUTHYECKAS TUCCOIMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTajau3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMBbIE U



HEeoOpaTUMBbIe pPEaKlUHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKLUU,
OKHCIIUTENIb,  BOCCTAHOBUTENIb,  OKHUCJICHHE U  BOCCTaHOBJICHUE,
ajoTponusi, aMpOTepHOCTh, XUMHUYECKAsl CBsI3b (KOBaJCHTHAs, MOHHAs,
METAJUINYECKasl), KpUCTAIIMYECKass pElETKa, KOPpPO3Us METaJUIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOH pEakluu, MpelesbHO JOMyCTUMas
koHueHTpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHATHH U
MPUMEHSIThH 3TU TIOHSATHUS MPU OMKUCAHUY BEILIECTB U UX MPEBpaICHU’;
UCIIOIb30BaTh XMMHMUYECKYI0 CHMBOJIMKY IS cOCTaBieHUs (GopMmyin
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIINM;

ONPENIENATh BAJICHTHOCTh M CTENIEHb OKHCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOTO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
ONpEAEIEHHOMY KJIAcCy COEAUHEHUH MO (QopMyaaMm, BHJI XHUMHYECKOU
CBA3M (KOBAJICHTHAsi, WOHHAs, METaJUIMYecKas) B HEOPraHMYeCKHUX
COCIMHEHHUSX, 3apsij MOHA 0 XUMHUYECKOU (hopmyre, XapakTep Cpeasl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COEAMHEHUMN, TUI KPUCTAIIINYECKON
PELIETKA KOHKPETHOTO BEILECTBA,

packpeiBath cMmbichn Ilepuonnueckoro 3akona JI. U. MenneneeBa u
JEMOHCTPUPOBaTh €ro IOHMMAHHE: OIHUCHIBAaTh M XapaKTEPU30BAThH
Tabnmuunyto ¢opmy lleproanueckold CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuuath TOHATHUS «IJIaBHas mnoarpynmna (A-rpynma)y U «mnododHas
noarpynna (b-rpynmna)», Manble W OONbIIME NEPUOJLI, COOTHOCUTH
0003Ha4YCHMS, KOTOpPhIE MMEIOTCS B TEPUOAMYECKONW Tabmuie, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMHYECKHUX JIEMEHTOB
(coctaB u 3apsan sapa, oOlee YKUCIIO0 EKTPOHOB U pacTpeiesieHne UX Mo
AJIEKTPOHHBIM CJIOSIM), OOBSCHSTH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 2JIEMEHTOB M HX COCIUHEHHI B Tpejesiax MajbIX MEPUOAOB U
[JIaBHBIX MOJICPYIII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTraHMYECKHE BEIIECTBa,
XUMHUYECKUE peakiuu (10 YMCIy M COCTAaBy Y4YacTBYIOUIUMX B pEaKIUU
BEILIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 W3MEHEHUIO CTEMEHEW OKHUCICHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHENUPUICCKUEC XUMUUYECKHUE
CBOMCTBAa TPOCTBIX M CJIOXHBIX BEIIECTB, IOATBEP)KIas ONUCAHUE
MpUMepaMHi MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIU;

COCTaBIIAITh YPABHEHUS AJICKTPOJMTUYECKON JUCCOIMALIMM  KUCIIOT,
LIEJI0YEN U COJIEH, ITOIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUI HOHHOTO



oOMeHa, YypaBHCHHs pEaKIuid, TOATBEPKIAOIINX CYIICCTBOBAHHE
TCHETHUYECKOH CBS3M MEXK]Ty BEIICCTBAMHU PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITHiA
MOCPEICTBOM COCTABJICHHS 3JICKTPOHHOTO OanaHca 3TUX PEaKIni;
MPOTHO3WPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHUS XWUMHUYSCKHX IPEBPAMICHUN B pa3IMYHBIX
YCIIOBUSX;

BBIYHCIISATh OTHOCHUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYEO MacChl BEIIIECTB,
MAacCOBYIO JIONFO XHMHYECKOTO OJJIEeMEHTa 10 (GOopMylie COCIUHEHUS,
MacCOBYIO [IOJIF0 BEIIECTBA B PAacTBOPE, MPOBOIUTH PACUYETHl TI0
YPaBHEHUIO XUMUYECKOUN peaKIlny;

coOIIOaTh MpaBuila MOJb30BaHUS XUMHUYECKOH MOCYI0i 1 1ab0paTopHBIM
obopylnoBaHUEM, a TakKe TIpaBuja oOpalleHuss ¢ BeleCTBaMU B
COOTBETCTBHHM C WHCTPYKIHMSIMH TIO BBITIOJIHCHHIO JT1a0OPATOPHBIX
XUMUYECKUX OIBITOB M0 TMOJYYCHUI0O W COOMPAHUIO Ta3000pa3HBIX
BEIECTB (aMMHAaKa M YIJICKUCIIOTO ra3a);

NPOBOJIUTh  PEaKIWW, TOATBEPXJAMOIINE  KAaueCTBEHHBI  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATHh OIMBITHBIM MYTEM XJIOPHUA-, OPOMHU/I-,
nomua-, kapOonar-, docdar-, cunmkar-, cyabdar-, THAPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS W HMOHBI W3yYEHHBIX METAJUIOB, MPHUCYTCTBYIONIHE B
BOJTHBIX pAaCTBOpaX HEOPTraHMYECKUX BEIICCTB;

MPUMEHSATH OCHOBHBIC OIEPAIMUA MBICITUTEIIBHON JEATEIbHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHUE, O000OIlEHHEe, CHUCTEeMaTH3alllio, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3Y4YEHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUH, eCTeCTBEHHO-HAyYHbI€ METOAbl TO3HAHUS —
HaOMrofIeHNe, M3MEpPEHUE, MOJCIUPOBAHHUE, SKCIIEPUMEHT (pealbHBId H
MBICJICHHBIN).



TEMATUYECKOE IINTAHUPOBAHMUE 8

KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie) .
pa3aesioB 1 TeM KOHTpOJ]])H])Ie HpaKaneCKu BocnuTarenbHbIH
n/ Bcero o0pa3oBaTe/ibHBI
nporpamMmmasl paﬁoTbl e paﬁoTbl KOMIIOHEHT
n e pecypchl
Pazpnes 1. [lepBoHayajibHble XUMHYECKHE IOHATHS
XuMus — BayKHast VYcranoBienue
00acTh JIOBEPUTEIIbHBIX
11 €CTECTBO3HAHUSA U 5 0 ) bu6nuorexa [IOK OTHOLIEHUU MEXAY
' IIPaKTUYECKON https://m.edsoo.ru/7f41837¢c YUYUTEIEM U €TO
JIeATETbHOCTH YYCHUKAMU,
YyeoBeKa CIOCOOCTBYIOIINX
MO3UTUBHOMY
BOCIIPHUSITHIO
YYaIUMHUCS
TpeOOBaHUH U
npocsO yuuTerns,
MIPUBJICYEHUIO
BHUMAaHUS K
BemecrBa n bubmmorek K o
1.2 i 15 1 0 6maorexa IO oOcykaaemMoi Ha
XUMHUYECKHE https://m 41
ypOKe
€aKIu
pcakn uHbOpMaIIH.
dopMupoBaHHE
OTBETCTBEHHOI'O

OTHOLIEHUS K
Y4EHHUIO,
TOTOBHOCTH U



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

CHoCcOoOHOCTH
00yJaronmxcs K
CaMOpa3BUTHIO U
€caM000Opa30BaAHHIO
Ha OCHOBE
MOTHUBAIIHH K
00y4YeHUIO U
TIO3HAHUIO.

PoiHOK Tpyna u
npodeccruoHaNbHas Kapbepa.
OO01me KOMIIETEHIIUN
npodeccronana ¢ yueTom
ocobennocrei Camapckoi
obmactu. 3HAKOMCTBO
00yJarommxcs ¢
MPEANPUATUIME (XO3THCTBAMH )
Camapckoit obmactu,
npodeccusimu B BY3ax u
CCy3ax Camapckoii 00J1acTH.

20

Pasnen 2. Baxkueiinue npeacraBuTed He

OpPraHnveCKUux BeUIieCTB

51 1I§[o3ﬂyx. Kucnopon. 6 bubmoreka [IOK
oHsTHE 00 OKCHAAX 0 https://m.edsoo.ru/7f41837¢c
25 Bonopon.ITonsitue o 9 0 bubanoreka [IOK
) KHCJIOTax H COJIAX https://m.edsoo.ru/7f41837¢
Bopga. PacTBopsl.
2.3 [Tousitrie 06 5 1 bubmorexa HOK
https://m.edsoo.ru/7f41837¢

OCHOBAHMUAX

[IpumeHnenue Ha
ypoke
MHTEPAKTUBHBIX
(dopm paboThI
YYAIIHAXC:
MHTEIJICKTYaIbHBIX
urp,
CTUMYJIAPYIOIIUX
[I03HABATEIIbHYIO
MOTHUBALUIO
LIKOJIbHUKOB.
dopMupoBaHUe
L[EJIOCTHOTO



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

24

OCHOBHBIE KJIACCHI
HEOPTraHWYECKUX
COEeqUHEHUN

11

bubaunoreka [IOK
https://m.edsoo.ru/7f41837¢

MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHUS
HayKd U
00IIIECTBEHHO



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

MPAaKTUKH.
Pazsutne
MOPaJIbHOIO
CO3HAHUS U
KOMIIETEHTHOCTH B

pelieHuu
MOpaJIbHBIX
npobieM Ha
OCHOBE
JUYHOCTHOTO
BBIOOpA.

PoiHOK Tpyna u 30

npodeccruoHanbHas Kapbepa.

OO01me KOMIIETEHIIUN

npodeccronana ¢ yueTom

ocobennocrei Camapckoi

obmactu. 3HAKOMCTBO

00yJarommxcs ¢

MPENIPUITHIMHU (X035HCTBAMU)

Camapckoit obmactu,

npodeccusimu B BY3ax u

CCy3ax Camapckoii 00J1acTH.

Paznea 3. Ilepnonnuecknii 3axkon u [lepuoguveckas cucrema xummuuyecknx 31emenToB /. U. Menneseena.

Ctpoenne aromoB. XumMuueckasi cBsi3b. OKHCJIUTEIHLHO-BOCCTAHOBUTEIbHbIE PEAKIIUI

[Tepuognyeckuii 3ak0H [IpuBneuenue
u llepuonnyeckas BHUMAaHUS

31 cUCTEMA XUMHUYECKHUX
) snemenTos 1. U.
Menaeneena.

Crpoenue atoma

bu6moreka [IOK

https://m.edsoo.ru/7f41837¢c

IIKOJIbHUKOB K
LEIIOCTHOMY
acCIeKTy
N3y4aCMbIX Ha
YPOKax SIBJICHH,
OpraHu3anus ux
paboThl ¢



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

XUMHAYECKAs CBI3b.

[OJIy4aeMOi Ha
YPOKE COLIMAIbHO

3HAaYMMOM
OKHUCIUTENBHO- bubaunoreka [IOK N
3.2 8 uHdopmarmein
BOCCTaHOBUTEIIbHBI https://m.edsoo.ru/7f41837¢
€ peakuuu
PhiHOK Tpy/a H 15 bub6muoreka [IOK

npodeccoHaIbHAs Kapbepa.
OO0m1re KOMITETeHIIUH
npodeccruoHaia ¢ y4eToM
ocobenHocrelr Camapckoi
obnacT. 3HAKOMCTBO
00yYaronIIXCs C
MPEANPUATHIME (XO3SHCTBAMH)
Camapckoit oomactu,
npodeccusmu B BY3ax u
CCy3ax Camapckoii 001acTH.

https://m.edsoo.ru/7f41837¢c



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

PesepBHOE Bpems

bubaunoreka [IOK
https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI' PAMME

68



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

9 KJIACC

KosinvecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3aesioB u (undposbie) .
KoHTpoabHBI IIpakTHyeckue BocnurarenbHbIi
n/m TeM MPOrpaMMbl Bcero o0pa3oBaTeJIbHbI
e pabdoThbI padoTbI KOMIIOHEHT
e pecypchl
Pa3gen 1. BemecTBo M XMMHYecKHe peaKIIuu
IToBTOpenue u yriyoieHne [ToOyxnenue
P T bubmuoreka [IOK Y
1.1 3HaHUI OCHOBHBIX 5 1 0 IIKOJILHUKOB
https://m.edsoo.ru/7f41a636
pasnenoB coOmroath Ha
Kypca 8 Kiacca ypoke
1o OcHOBHBIE 3aKOHOMEPHOCTHU 4 0 0 Bu6nuorexa IJOK OOIIETTPUHSATHIC
' XHMHICCKHX PCaKIIH https://m.edsoo.ru/7f412636 | HOPMBI
MOBEJICHUS,
paBmIIa OOIIICHHUS
CO CTapUIUMU
(yuurensimu) u
DNEKTPOIUTUYECKAS CBEPCTHUKAMH
1.3 aucconuanis. XUMHUeCKHe 8 1 1 bubmorexa LIOK (LIKOJIBHUKAMHU)
' ' https://m.edsoo.ru/7f41a636 ’
peaKkIuu B pacTBOpax TIPUHIIUIIBI
y4eOHOMI
JIACIUTLIAHBI 1
caMOOpraHU3aI1
PoiHOK T 2 1
pyaa u npodeccruoHagbHas 17

Kapbepa. O0Imure KOMIETCHITNH
npodeccruoHaia ¢ y4eToM
ocobennocrerr Camapckoii o0acTu.
3HaKOMCTBO OOYYarOIINXCS C
HMPENIPUITUIMHU (X035HCTBAMH)
Camapckoit o6mactu, nmpopeccusiMu B

BVY3ax u CCyzax Camapckoil 001acTu.



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

Pa3nen 2. HemeTaJsibl M UX COeAUHEHUS

2.1

OO6m1as xapakTepucTUKa
XUMHYECKHUX AJIEMEHTOB
VIIA-rpynmnsl. ['anorenst

bu6mmoreka IIOK
https://m.edsoo.ru/7f41a636

Bxirouenue

YPOK
UTPOBBIX

IPOLIEAYD,

B



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

Kapbepa. O01mme KOMIETEeHITUN
npodeccHoHaIa ¢ y4eTOM

OO01mas xapakTepucTHUKa KOTOpBIE
27 XUMHUYECKHX AeMeHTOB VIA- 6 Bbubnuoreka [IOK IIOMOT' 0T
' rpynnsl. Cepa u eé https:/m.edsoo.ru/7f41a636 | noxaepx arh
COCTMHECHHMS MOTHBAIIUIO JIeTeH
OO01mmas xapakTepuCTHUKa K
)3 XUMHYECKHUX 2JIEMEHTOB V A- 7 bubmuoreka [IOK [TOJIy1CHUIO
' rpynmbl. A30T, pochop 1 ux https://m.edsoo.ru/7f41a636 | 3HAHH,
COeIMHEHNS HaJTaKUBaHUIO
OO01mmas xapakTepuCTHUKa TOSHTHBHBIX
XUMHYECKHX 3J1eMeHTOB [V A- bubmoreka [IOK MEHIIHAHOCTHRIX
24 o 8 OTHOIIIEHU I
rpymnmnbl. YIIepoa U KpEMHHI https://m.edsoo.ru/7f41a636
" UX COCIUHECHUS B Kiacce.
PriHOK Tpyna u npodeccuonanbHas 25
Kapbepa. O01Ire KOMIETeHIINH
npodeccruoHana ¢ y4eToM
ocobenHocteit Camapckoit obiactu.
3HaKOMCTBO 00YyYarOIIMXCS C
IPEeNNPUITHIMHE (X03HCTBAMU )
Camapckoit o0nactu, npogeccusiMu B
BY3ax u CCy3ax Camapckoi 00JacTH.
Pa3nen 3. MeTa/uibl M UX COeIHHEHUS
3.1 O61ue cBoiicTBa METaNIOB 4 buGmorexa [IOK Popwmposanne
https://m.edsoo.ru/7f41a636( ocHOB
AKOJIOTUYECKOU
KYJIBTYPbI
39 Baxaeimnme MeTauIbl 1 UX 16 Bbubmoreka IIOK COOTBETCTBYIOIIICH
) COEIMHEHHUS https://m.edsoo.ru/7f41a636 | ypOBHIO
JKOJIOTMYECKOTO
MBIILICHHS.
PrrHOK Tpyna u npodeccruoHanpHas 20



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

ocobenHocreit Camapckoit obnactu.
3HAKOMCTBO 00YYarOIIMXCS C
MPEANPUATHIMH (XO3IHCTBAMHU)
Camapckoit o6mactu, nmpodpeccusiMu B
B¥Y3ax u CCy3ax CamapcKoi 001acTH.

Pasznen 4. XuMus u okpy:kamwouias cpeaa

41 BemecrBa u marepuansl B

KHU3HHU YCIJIOBCKa

bubmuoreka [IOK
https://m.edsoo.ru/7f41a636

dopMupoBaHUe
LEHHOCTHU
3I0pPOBOTO U



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

0e301acHoro
o0pasa KHU3HH,
YCBOGHUE MPaBHII
HHIUWBHUIYAJIbHOI'O
1 KOJIJICKTUBHOT'O
TIOBEJICHUS B
Ype3BhIYAHHBIX
CUTYaIUsX,
YTPOKAFOLITIX
JKHU3HU N
3I0POBBIO JIFONIEH.

PriHOK Tpyna u npodeccronanbHast
Kkapbepa. O0Imue KOMIETSHITHH
npodeccroHana ¢ y4eToM
ocobenHocrerr Camapckoit o0nacTu.
3HaKOMCTBO 00YyYarOIIMXCS C
MPEANPUATUSIME (XO3TUCTBAMH )
Camapckoit obmactu, mpodeccusiMu B

BVY3ax u CCyzax Camapckoil 001acTu.

PesepBHOE Bpems

Bbubmoreka IJOK

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

OBIIEE KOJIMYECTBO YACOB
10 ITPOTPAMME

68



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




IHOYPOYHOE IINIAHUPOBAHHE 8

KJIACC
KosmmuecTBo yacos JIeKTPOHHbIE
Ne nudposbie
Tema ypoka Konrpoabnbie | IIpakTruyeckue
n/n Bcero oOpa3oBareJibHbIE
padoThI padoThbI
pecypchbl
{ [Ipenmer xumuu. Posib XuMHUM B KU3HU { 0 0 Bbu6mmotexa IJOK
YyejoBeKa. Tena 1 BemecTna https://m 1u/ffod210
bu6moreka [IOK
2 [TonsiTrie 0 METOAAX TTO3HAHUSI B XUMHUH 1 0 0
g https://m.edsoo.ru/ff0d227¢
[TpaxTrueckas padora Ne 1 «IIpaBuisa paboTbl
3 B J1a00paTOPHH U IPUEMBI OOpaLEHuUs C 1 0 1 Bubmmorexa LOK
Ha60paT0pHI)IM O60py,[[OBaHI/IeM» https://m.edsoo.ru/ff0d23dc
4 Yuctele BemecTBa U cMecH. CriocoObl | 0 0 Bubimorexa [JOK
pasjenenus cmecei https://m.edsoo.ruw/ff0d26¢a
[Tpaktrueckas padora Ne 2 «Pa3nenenue
5 cMeceii (Ha mpuMepe OYUCTKHU MTOBAPEHHON 1 0 1 bubnmoreka IIOK
comnmn)» https://m.edsoo.ru/ff0d28c8
bubmoreka [JOK
6 A 1 0 0
TOMBL H MOIICIYIHL https://m.edsoo.ru/ff0d2a6¢
; XUMHUYECKUE AIEMEHTHI. 3HaKU (CUMBOJIBI) : 0 0 Bubmmoreka [{OK
XUMHICCKHX S]ICMCHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 IT 1 0 0
POCTHIC I CHOKHBIC BEMICCTE https://m.edsoo.ru/ff0d2a6¢c
bu6moreka [IOK
9 A - 1 0 0
TOMHO-MOJICKYJISIPHOE YUCHHUE https://m.edsoo.ru/ff0d2d50
10 3aK0H ITIOCTOSIHCTBA COCTAaBa BEIIECTB. 1 0 0 bubmoreka [JOK



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

Xumnueckas popmyna. BaneHTHOCTh aTOMOB
XUMHYECKHUX AJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

" OTHOcHTENBHAsA aTOMHAsI Macca. bubnuoreka LIOK
OTHOcCUTENTbHAS MOJICKYJISIPHAs Macca https://m.edsoo.ru/ff0d323¢c

1 MaccoBast 10151 XUMUYECKOTO 3JIEMEHTA B bu6moreka IIOK
COECIMHEHUU https:/m ru/fl 0
KonuuectBo Bemectsa. Monbs. MosspHas bubauoreka IJOK

13 Macca https://m.edsoo.ru/ff0d5230
PU3NYECKUE U XUMUUYECKUE SIBJICHUS. bubmmoreka [JOK

14 XUMHUYECKas peaKius https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky U ycioBus NpOTEKaHUs bubnuoreka LIOK
XAMHAYECKUX PEAKIIUU https://m.edsoo.ru/ff0d3al6

16 3aKoH COXpaHEHHUS MaCChl BEIIECTB. bubmuoreka [IOK
XUMHUYECKUE YpaBHEHUS https://m ru/fl 8

17 Beruucienus KojiMuecTBa, MacChl BEIIECTBA bu6muoreka [JOK
110 YPABHECHUAM XMMHUYECKUX PEAKIHUU https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUYECKUX PEaKIIHi

18 (CoeTMHEHHs, PAa3IIOKEHH), 3aMEIICHNS, bubmmorexa LIOK
o6MeHa) https://m.edsoo.ru/ff0d3f34
M. B. JIoMOHOCOB — y4€HBIN-

19 sHimkIoneauct. O6o0Ienre u bubmmorexa IOK
CHCTEMATHAAAS 3HAHTH https://m.edsoo.ru/ff0d40c4

20 KonTponbhas pabora Nel no Teme bubmuotexa LIOK
«BelecTBa U XUMHYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
Bo3gyx — cmech razon. CocTtaB Bo3ayxa.

21 Kucnopon — anemeHT 1 npocToe BeIiecTBO. bubmoreka HOK
O30H https://m.edsoo.ru/ff0d448¢

22 dOu3nUeCcKrue U XUMUYECCKHE CBOICTBA bubmuoreka IIOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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KHCTIopo/a (peaklii OKUCIICHUs, TOPEHUE).
[Toustue 00 okcumax

https://m.edsoo.ru/ff0d4614

CriocoObl MoNTyueHus: KUCIOpoa B

bubmoreka IIOK

23 naboparopuu u
HpOMBIIHJ‘IeHHOCTI/I. HpI/IMeHeHI/Ie httDS://m.edsoo.m/ff()d497a
KHCJI0pOoaa
TeroBoit 3 heKT XUMHUYECKON peaKInu,

24 MHOHATHE O TEPMOXUMHUECKOM YpPaBHEHUN bubmmorexa HOK

p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U DHJIOTEPMHUCCKUX PEAKITUIX
TomnuBo (HeTh, yroiab U MeTaH).

25 3arpsi3HEHHE BO31yXa, CIIOCOObI €10 Bubmoreka [IOK
Ipe0TBPAIEHHS https:/m {f0d4c4
[TpaxTrueckast padora Ne 3 1o teme Bu6 OK

26 «IlonyueHnue u cobrpanue KUCIOpPoa, nommotexa I
W3yUYeHHE ero CBOHCTE» https://m.edsoo.ru/ff0d4ae2

. Bonopon — aneMeHT u MpocToe BEIIECTBO. Bubimorexa [JOK
Haxoxzenue B npupone https://m.edsoo.ru/ff0d4dd0

28 duznueckue 1 XUMUYECKHE CBOMCTBA Bu6mmorexa IJOK
Bozopoza. I[Ipumenenue Bonopona https://m.edsoo.ru/ff0d4dd0

bubmoreka [IOK

29 IToHgaTue 0 KHCIOTax U CONIX

https://m.edsoo.ru/ff0d50d2

30 CriocoOsI Mmory4YeHust BoIopozaa B Bubimorexa [JOK
nmaboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas pabora Ne 4 o Teme Bi6 OK

31 «ITonyuenue u cobnpanue BoAOpoa, nommotexa I

. https://m.edsoo.ru/ff0d4f42
W3y4YEHHUE €r0 CBOMCTBY
N bubmoreka [IOK
32 MoustpHbIi 006EM Ta30B. 3aKkoH ABOraapo
P P https://m.edsoo.ru/ff0d542¢
33 Brrunciienus 00b€Ma, KOJUYECTBA BEILIECTBA bubmuoreka IIOK
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rasa o €ro U3B€CTHOMY KOJINYECTBY
BELIECTBA WU 00bEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 00b€MOB Ta30B 110 YpaBHEHUIO

34 PEAKIMK Ha OCHOBE 3aKOHA 0OBEMHBIX bubmmorexa LIOK
OTHOIIICHHUI Ta30B https://m.edsoo.ru/ff0d5708
. bub6muoreka [JOK
35 dusuueckre 1 XUMHYECKUE CBOMCTBA BOJIBI
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [IoHsTre 00 Bu6muorexa IJOK
HMHIHKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputens. Hachienasie u
37 HEHACHILIEHHbIE PACTBOPLL. MaccoBas 10 Brbmioreka LHOK
BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
[TpakTrueckas pabora Ne 5 o teme Bu6 OK
38 «[IpuroroBienue pacTBOPOB C ONpeAeIEHHON nommorexa I1
MaccoBOii J0J1ell PACTBOPEHHOIO BEIIECTBAY htps://m.edsoo.ru/ff0dSeba
39 KontponpHas pabora Ne2 o teme bubnuoreka [IOK
«Kucnopon. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, Kiaccu(uKaus, bubanoreka [IOK
HOMCHKJIaTypa https://m.edsoo.ru/ff0d664¢
[TonyueHnue 1 XUMUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX H aM(OTEPHBIX bubnmoreka IOK
OKCHUIIOB https://m.edsoo.ru/ff0d664e
> OcHoBaHHSI: COCTaB, KJIaCCUPUKAIHS, bubaunoreka [IOK
HOMCHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [Tonydyenune u XuMHU4YECKHE CBOMCTBA Bu6muorexa IJOK
OCHOBAHHH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccudukanus, bubmmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2
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bu6moreka IIOK

45 ITonydenne n XuUMHUYECKHE CBOMICTBA KUCIIOT
y https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIIaTypa, CIoCOObI Bubmmoreka [{OK
MOJIy4YCHHA, XUMHUYCCKHUC CBOMCTBa https://m.edsoo.ru/OOad9474
[TpakTrueckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTAIBHBIX 3a7a4 I10 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7¢
COEIUHEHUIN
48 ['eneTnveckas CBsI3b MKy KlaccaMu Bubmmoreka LOK
HEOPraHUYECKUX COETMHEHNH https://m.edsoo.ru/00ad9a50
bubmmoreka [JOK
49 O00011eHNEe U CUCTEMATH3AIMs 3HAHUN
HI H https://m.edso00.1ru/00ad9cb2
Kontponsnas padora Ne3 o teme Eus OK
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKHUX nommoteka I
coenuHenuin" hitps://m.edsoo.ru/00ad%¢la
[TepBbIe MOMBITKY KIACCUPUKAITUU
51 XUMHUUYECKUX 3JIEMEHTOB. IIOHATHE O rpymmax Bubmmorexa LIOK
CXOJIHBIX DJIEMEHTOB httDs://m.edsoo.ru/OOad9ffa
[Tepuognueckuii 3akoH u Ilepuonnueckas Bu6 OK
52 cHCTeMa XMMHYECKUX daeMeHToB JI. 1. nommotexa I
MeHzeneesa https://m.edsoo.ru/00ada52¢
bubmuoreka IIOK
53 [Tepuomsl, rpynimsl, MOArPYIIIbI 1
hitps://m.edsoo.ru/00adas2¢
54 Ctpoenue aroMoB. COCTaB aTOMHBIX sIJIED. Bu6mmorexa LIOK
Hsorombt https://m.edsoo.ru/00ada342
CTtpoeHune IJIeKTPOHHBIX 000J0YCK aTOMOB
55 snemenToB [lepuoauueckoii cucremst . U. Bubmorexa [IOK

Meunneneena

https://m.edsoo.ru/00adabbe
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XapaKTepI/ICTI/IKa XHUMHUYECCKOTI'O 3JICMCHTA I10

56 ero noJjoxkeHuto B [leproandeckoii cucreme brbmorexa LIOK
JI. . Menneneesa https://m.edsoo.ru/00ada824
3nauenue [lepuogmyeckoro 3akoHa AJist
57 pa3BUTHUsA Hayku U npaktuku. . 1. bubmuoreka [IOK
MenneneeB — yu€HbIi, e1aror U https://m.edsoo.ru/00ada96e
rpaKJIaHuH
sg DIEeKTPOOTPHUIIATETHHOCTh AaTOMOB Bubmmoreka [{OK
XUMHYIECKHX JIICMCEHTOB https://m.edsoo.ru/00adaab8
b K
59 Honnasg xumMuueckas cBsI3b nommoreka O
https://m.edsoo.ru/00adac34
bu6muoreka LIOK
60 KoBanieHTHas nosisipHas XMMHUYECKasl CBS3b
https://m.edsoo.ru/00adaab8
bub6mmoreka [IOK
61 KoBanentHast HenossipHasi XUMUYECKasi CBSI3b
https://m.edsoo.ru/00adaab9
bu6mmoreka IIOK
62 CremneHb OKUCICHUS
https://m.edsoo.ru/00adae28
63 OKHUCIUTEILHO-BOCCTAHOBUTENLHEIE PEAKIIUU bubnnorexa LHOK
peartl https://m.edsoo.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBUTEIHN bubmorexa IOK
hitps://m.edso0.ru/00adb076
N KontponsHaas padorta Ned4 o teme «CTpoeHue Bu6nuoreka IJOK
aroma. XUMU4ECKas CBA3b) https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O60011eHIE 1 Bubmmorexa [IOK
CHCTEMATH3allis 3HAHUH https://m.edsoo.ru/00adb33c
- PezepHublil ypok. O6001meHue u Bu6muorexa LIOK
CHCTEMATH3aIUA 3HAHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O6001IeHNE 1 bubmuoteka [IOK
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cUcTeMaTH3aua 3HaHUU

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68



https://m.edsoo.ru/ff0d61c6

9 KJIACC

KosinvecTBo yacoB JJIeKTPOHHbIE
undpoBbie
Nen/m | Tema ypoka Kontpoubusie | IlpakTuyeckue
Bcero oOpa3oBareJibHbIE
padoThI padoTsbI
pecypcsl
Ilepunonnueckuit 3axkoH. [lepuognueckas
bubaunoreka [IOK
1 CHUCTEMa XUMHUYECKUX d1eMeHToB /1. 1. 1 0 0
https://m.edsoo.ru/00adb59e
Meuneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB
) XUMHUYECKUX 3IEMEHTOB MEPBBIX TPEX 1 0 0 Bubmmorexa [IOK
TIEpHOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIAaTypa . 0 0 Bu6nuorexa IJOK
HCOPraHUYCCKHX BCINCCTB https://m.edsoo.ru/00adb7e2
4 Buasl XumMu4uecKkoi CBSA3U U THUIIBI { 0 0 Bu6morexa [IOK
KPUCTANTMYECKHX PEMETOK https://m.edsoo.ru/00adbac6
KontponsHnas padota Nel mo teme
5 «IloBropenue u yriyOneHne 3HaHUH 1 1 0
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay
6 Knaccudukanus XuMHUYeCKUX peaKIHil Mo . 0 0 Bubmoreka I{OK
Pa3IHbIM IpU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHYECKOU PEAKIINH.
7 [ToHsATHE O TOMOTEHHBIX U F€TEPOTEHHBIX 1 0 0 bubnmoreka IOK
peaKIusx https://m.edsoo.ru/00adbe9a
[TonsiTHE O XUMUUYECKOM PABHOBECHHU.
g ®daxTOophl, BIUAIOIINE HA CKOPOCTh 1 0 0 bubnmmoreka [JOK

XHUMHYECKON pPE€aKru U IMOJIOKCHHUEC
XUMHNYECKOI'0 paBHOBECHA

https://m.edsoo.ru/00adc28¢c
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OKHCIUTEIbHO-BOCCTAHOBUTEIIHHEIC

bu6muoreka [IOK

? peaKinu hitps:/m.edsoo.ru/00adcade
Teopust 3EKTPOTUTUUECKON AUCCOIUALINH. Bu6muorexa IJOK
10 CunbHbIe U crabble AIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 Honnble ypaBHEHUS peaKIui bubmmorexa LIOK
yp p https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U OCHOBAHHUH
12 B CBETE IIPECTaBICHUN 00 bubmmorexa LOK
p 5 https://m.edsoo.ru/00add5d8
ANMEKTPOTUTHIECCKOU TUCCOITHAITTN
XUMHUYeCcKHe CBOMCTBA COJICH B CBETE
13 HPEICTABICHUIT 00 AMEKTPOTUTHYUCCKOM bubnmorexa IIOK
IUccoanu ht //m.ed 1u/00add8b2
14 ITonsTue o rmaponuse couei bubmmorexa LHOK
P https://m.edsoo.ru/00add9d4
bub6moreka [IOK
15 O0001IeHe B CUCTEMAaTH3alMs 3HAHUH
III H https://m.edsoo.ru/00addd12
[TpakTuueckas pabota Ne 1. «Pemenue Butmmorexa LIOK
16 OKCIICPUMCHTAJIBHBIX 3aJ1a9» hﬁ&ﬂmﬂmmﬂ&a&kﬂzf&
Kontponwshas padora Ne2 o teme BuG OK
17 «INEeKTPOIUTHUECKAS TUCCOIALHS. nomroTexa I
https://m.edsoo.ru/00addec0
XUMUYECKUE PEAKIIMU B PACTBOPAX)
OO11as XxapaKkTepUCTUKa TalOTEHOB. Bu6mmorexa IJOK
18 XHWMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe?
XnopoBoaopoa. CoJisiHast KUCJIOTA,
N bub6moreka [IOK
19 XUMUYECKHE CBOMCTBA, MOIyYEHUE,
https://m adel04
MIPUMEHEHUE
20 [IpakTrueckas padora Ne 2 o Teme bubmuoreka [IOK
«IlomydeHne CONSTHONM KUCIIOTBI, U3y4EHUE https://m ade34
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€€ CBOICTB»

Brranciaenus no YPaBHCHHUAM XUMHUYCCKUX

bubmoreka [IOK

21 peaKIuii, eCiii OINH U3 PEarcHTOB JaH B
M36BITKE https://m.edsoo.ru/00ade488
” O61as xapakTepucTuka eMeHToB VIA- bubmuoteka [JOK
TPYTIITBI https://m ade64a
AJNITOTpOITHBIE MOAUDUKAIIUH CEPHI. Eubs OK
23 Haxoxnenue cepsl v €€ coeIMHEHU B nommorexka L
npupose. XUMUYIECKUE CBOWCTBA CEPhI https://m.eds00.ru/00ade64a
Y CepoBopopoz, cTpoeHue, puzndeckre u Bubnorexa IOK
XUMUIECKUE CBOHCTBA https://m.eds00.ru/00ade802
Oxkcuppl cepbl. CepHas KUCIOTa,
. bubmmorexa [IOK
25 (hU3UYEeCKUe U XUMUYECKHIE CBOMCTRA,
https://m.edsoo.ru/00adea28
MPUMEHEHUE
XUMHUUECKUE PEAKIINH, JIeXKAIIHE B OCHOBE
MIPOMBIIIIEHHOT'O CII0C00a MOTy4eHust Bu6mmoreka [IOK
26 i
CEPHOH KHCIIOTEL. XHUMHYECKOE 3arpsi3HEHUE hitps://m.edsoo. ru/00adec’a
OKpY>Karolllel Cpeibl COETMHEHUSIMU CEePhI . T
5 Brruncnenue MaccoBoi JOIU BBIXOAA Bu6nuoreka [JOK
7
HpOAYyKTa peaKuu https://m.edsoo.ru/00adec8a
OO01as xapakTepuCcTUKa AIEMEHTOB V A-
78 rpynmnsl. A30T, paclipOCTpPaHEHHE B bubmuoreka [IOK
npupoae, Gu3nIecKue 1 XUMHIECKUE https://m.edsoo.ru/00adeead
CBOMCTBA
AMMuak, ero Gpu3n4ecKue U XUuMUIeCKre Bu6mnorexa IJOK
29 CBOMCTBA, OJIYYEHHE U IPUMEHEHNE https://m.eds00.ru/00adf004
30 [TpakTrueckas padora Ne 3 mo Teme bubmuorexa [IOK

«IlonyyeHnue ammuaka, U3y4yeHHe €ro

https://m.edsoo.ru/00adf180
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CBOMWCTB»

A3oTHas KucioTa, e€ puznyeckue u

bu6muoreka [IOK

31 =
XUMHUICCKAC CBONCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH aMMOHUS
1 B KQUECTBE MUHEPAJIbHBIX Y1OOpEHHUH. bubmoreka [JOK
XHUMHUYECKOE 3arpsA3HEHUE OKPYXKaIOLEen https://m 51
CpeJlbl COeIMHEHUSIMHU a30Ta
docdop. Oxeun docdopa (V) u dochopnas
33 KUCIIOTA, PU3HYECKHE U XUMHIECKUC bubmiorexa [IOK
CBOKCTBA, NIOJIyYEHHUE https://m.edsoo.ru/00adf68a
Hcnonp3oBanue Gocdaros B KauecTse
. bubmoreka [JOK
34 MUHEpAJIbHBIX yI0OpeHUH. 3arps3HeHHE
. https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl pocdaramu
VYrepon, pacpocTpaHeHHEe B IPUPOJIE, Bubmorexa IOK
35 (1)I/I3I/IIIGCKI/IG 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuapl yriaepona, ux Gpu3ndeckue u
16 XUMHUYECKHE CBOMCTBA. JKOJIOTUUYECKUE bubmmorexa [IOK
po0sIeMbl, CB3aHHBIE C OKCHJIOM YyIvIepoa https://m.edsoo.ru/00adfebe
av)
N bubnuorexa [IOK
37 YrospHas KUCIIOTA U €€ CONU i
https://m.edsoo.ru/00ae006¢
[IpakTrueckas padora Ne 4 o Teme
" bubmmorexa [JOK
38 [lomydenue yrinekuciaoro rasa.
" https://m.edsoo.ru/00ae027e
KauectBennas peakuusi Ha KapOOHAT-HOH
[lepBoHauanbHBIE TOHITHS 00
39 OpPraHMYeCKHX BEIIECTBAaX KaK O bubmmorexa [IOK
COCIUHECHUSIX yrnepoﬂa httDS://m.edsoo.ru/00a6054e
40 Kpemnuuii u ero coeguHeHust bu6moreka [JOK
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https://m.edsoo.ru/00ae080a

[IpakTuueckas pabora Ne 5. Pemenue
SKCIICPUMCHTAJIbHBIX 3a/1a4 10 TEMEC

bubmoreka [IOK

41 .

«BaskHelnne HeMeTaJlTbl U UX https://m.edsoo.ru/00aec0bf2

COEIMHEHU

KontponsHas padota Ne3 mo teme Eufs OK

47 «Baxxueinmne HeMeTauibl U UX nommoreka 11

https://m.edsoo.ru/00ae0e18

COEIUHEHUS

OO6mras XxapakKTepUCTUKAa XUMUYECKUX

JJIEMEHTOB — METAJIOB. MeTaindeckas Bu6nuorexa LIOK

43
CB5[3.I? 1 MeTaJIndecKas Kpl:ICTananeCKaﬂ https://m.edsoo.ru/00ae103e
peméTka. @U3nyeckue CBOMCTBA METAIIOB
XHUMHYECKHE CBOMCTBA METAJLJIOB.

44 DIEKTPOXUMHUYUECKHN Psi/T HATPSKCHUI Bubnmoreka [IOK
METalIoB https://m.edsoo.ru/00ael156
OO0mue criocoObl IOTYyYEHUST METAIIIOB.

45 CmuiaBbl. Berauciienust mo ypaBHEHUSIM bubmoreka [JOK
XUMHUYECKHUX PEAKIUI, €CIIN OUH U3 https://m.edsoo.ru/00ael156
pEareHToB COAEPKUT IPUMECH

bubmoreka [IOK

46 [TonsiTHE O KOPPO3UM METAIIOB
https://m.edsoo.ru/00ael1278
bubanoreka [IOK

47 €JIOUHBIE METAIIIBI
1 https://m.edsoo.ru/00ae14b2

48 OKCHUIBI ¥ THAPOKCHUIBI HATPUS U KaJIUA bubmmorexa LOK

P p https://m.edsoo.ru/00ac14b2

49 [llemouno3emMenbHBIC METAJIIbI — KAJIBIIUN U Bubmorexa I{OK

MarHui https://m.edsoo.ru/00ael5e8
N bu6muoreka [IOK
50 Baxkueiinme coequHESHNS KaJIbIU

https://m.edsoo.ru/00aelSe8



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

51 O000111eH1E U CUCTEMATU3AIIUS 3HAHUI
.. .. bubmnoreka LHOK
52 JKécTroCTh BOIBI M CTIOCOOBI €€ yCTpaHEeHHUs 1
hitps://m.eds00.ru/00ae1886
[TpakTuueckas padora Ne 6 o Teme
53 "YKECTKOCTH BOIBI U METOBI €6 bubnmnorexa IIOK
ycTpaHeHus" https://m.edsoo.ru/00aclae8
bubaunoreka [IOK
54 AmomMunni
https://m.edsoo.ru/00aeclc64
55 AMdoTepHbIe CBOMCTBA OKCHJIA U Bu6nuorexa IJOK
UApOKCHIA https://m.edsoo.ru/00aelc64
bubmnoreka IIOK
56 Keneso a
https://m.edsoo.ru/00ac1d86
57 Oxcuapl, ruapokcuabl U conu xenesa (1) u Bu6mmoreka 1JOK
xenesa (111) https://m.edsoo.ru/00ae35¢6
58 O000111eHIE U CUCTEMATU3ALIUS 3HAHUI
[TpakTuueckas pabora Ne 7. Pemenue
59 JKCIEPUMEHTAIBHBIX 3a71a4 10 TEME bubmorera HOK
p . https://m.edsoo.ru/00ae3de8
«Baxxnen1e MeTaIUILI U UX COCTUHEHUS
Brrunciienus o ypaBHEHHSIM XUMHYECKHUX
€aKIIUM, €CJI OOUH 13 PEearcHTOB JIaH B
P P bub6moreka [IOK
60 M30BITKE MM COACPKHUT MPUMECH. bt |
/M a
BrruucineHuss MacCOBOM JOIU BBEIXOJA
MPOJYKTa peakluu
61 O000111eH1E U CUCTEMAaTU3allMs 3HAHUI
2 Kontponwshas padora Ned4 o reme
«Baxuelmnme MeTaJUIbl U UX COEIUHEHUS))
63 BeH.IeCTBa " MaTrcpHraJibl B HOBCCI[HeBHOﬁ Buonuoreka ]_[OK

JKU3HHU YC€JIOBECKa

https://m.edsoo.ru/00ae3£50



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

XUMHUYECKOE 3arpsA3HEHNE OKPYKAIOLIEH bu6muoreka [IOK

64 cpensl ! https://m.edso0.ru/00a¢4270
Ponp XMMHHM B peIIEHUH DKOJIOTUYECKUX bubnuorexa LIOK

65 npooneM ! https://m.edsoo.ru/00ae4270

66 PesepHbiit ypok. O600meHne u : bubnmmorexa [JOK
CUCTeMaTHu3allus 3HaHUH https://m ae0d0a
PesepBHeIit ypok. O600IICHHE 1 Bubnuoreka [JOK

67 CUCTEMaTH3alNs 3HAaHUHI ! https://m.edsoo.ru/00adb33c
PesepBHbIit ypok. O6001IeHNHE 1 bubmuoreka ITOK

68 CHCTEMATH3alMsl 3HAHUMH 1 https://m.edsoo.ru/00ad9cb2

OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOAUMYECKOE OBECINEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBSI3ATEJILHBIE YUYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

. Xumus. 8 knacc: yue0. i obieobpazosarenbHbix yupesxaenuid / O.C. ['abpuensH. -

3-e u3m., ctpeotu. - M.: [lpoda, 2022. - 286 c.

. Xumus 9 knace: yue0. s odeodpazoBarenbHbx yupesxaenuii / O.C. ['abpuensn. -

3-e u3n., ctpeotutt. - M.: [Ipoda, 2022. - 288 c.

METOANUYECKHUE MATEPUAJIBI IVIAA YYUTEJIA

1.

I'abpuensn O. C., BockoOoitnukosa H. I1., SlmrykoBa A. B. HactonbHas kHura

yaurens. Xumus. 8 Ki.: Meronudeckoe mocodue. - M.: [Ipocda, 2021.

. Tabpuensn O. C., Surykosa A. B. Terpans 1 1a00paTOpHBIX ONBITOB U

npaktuyeckux paodort. 8 k. K yueonuky O. C. I'abpuensaa « Xumus. 8 kiace». M.:

Hpoda, 2022.

. T'abpuensn, O. C. Meronunueckoe nocodue k yueonuky O. C. 'abpuensna « Xumus». 8

kiacc / O. C. IN'abpuenssa. — M. : [Ipoda, 2021. — 109.

. T'abpuensn, O. C. Meronuueckoe nocodue k yueonuky O. C. 'abpuensna « Xumusi». 9

kiacc / O. C. I'abpuenssa. — M. : [Ipoda, 2021. — 108.

. Xumus : TexHonoruueckue kaptol kK yueoHuky O. C. ['abpuensna « Xumus. 8 kiaace» :

Metonuueckoe mocodue / JI. 1. AcanoBa. — M. : JIpoda, 2020

. XuMmus : TexHosornueckue kaptol K yueouuky O. C. 'abpuensna «Xumus. 9 kmacey :

Metonuueckoe mocodbue / JI. 1. AcanoBa. — M. : Jlpoda, 2018

. Xumus. 8 xi1.: KoHTponbHBIE 1 TpoBEepoUHbIe padoThl K yueoHuky O. C. 'abpuensna

«Xumus. 8» / O. C. I'abpuemnsn, I1. H. bepeskun, A. A. YmakoBa u ap. - M.: Ipoda,

2022



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. http://www.chemnet.ru I'azeta « Xumus» u caiit ay1s yuurens «5 uay Ha ypOK XUMHUM

2. http://him.1september.ru Enunas xomnexuuns LIOP: [IpenmeTHas KomueKuus « XUMH»

3. http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayYHbIE

skcniepuMeHThl: xumusi. Komeknus Poccuiickoro 06meodpazoBarensHOTo mopraina
4. http://experiment.edu.ru AJIXUMUK: caiir JL.IO. AnukGepoBoii
5. http://www alhimik.ru Beepoccuiickas onumnuana NKOJILHUKOB 10 XMMHUH

6. http://chem.rusolymp.ru Opranudeckas XuMUs: SIEKTPOHHBIA YI€OHMK I CpPEIHEN

TITKOJTBI
7. http://www.chemistry.ssu.samara.ru OCHOBBI XMMUH: 3JIEKTPOHHBIN y4eOHUK
8. http://www hemi.nsu.ru OTKpBITBII KOJIEMK: XUMHSL

9. http://www.chemistry.ru /[ucTaHIIMOHHAS OMMMIIMA/A TI0 XUMHU:

TEJIEKOMMYHUKALMOHHBIN 00pa30BaTENIbHbIN POEKT


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/




	Первоначальные химические понятия 
	Химический эксперимент: 

	Важнейшие представители неорганических веществ 
	Химический эксперимент: 

	Периодический закон и Периодическая система химических элементов Д. И. Менделеева. Строение атомов. Химическая связь. Окислительно-восстановительные реакции 
	Химический эксперимент: 
	Межпредметные связи 

	Вещество и химическая реакция 
	Химический эксперимент: 

	Неметаллы и их соединения 
	Химический эксперимент: 

	Металлы и их соединения 
	Химический эксперимент: 

	Химия и окружающая среда 
	Химический эксперимент: 
	Межпредметные связи 

	1)​патриотического воспитания: 
	2)​гражданского воспитания: 
	3)​ценности научного познания: 
	4)​формирования культуры здоровья: 
	5)​трудового воспитания: 
	6)​экологического воспитания: 
	Познавательные универсальные учебные действия Базовые логические действия: 
	Базовые исследовательские действия: 
	Работа с информацией: 
	Коммуникативные универсальные учебные действия: 
	Регулятивные универсальные учебные действия: 

