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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oO0pa3oBaHUs
COCTaBJICHA HAa OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTebHOM pOrpaMMBbl OCHOBHOTO o01ero oOpa3oBaHus,
npeactaBieHHbIx B @I'OC 00O, a Takxke Ha ocHOBE (enepainbHON paboueit
MporpaMMbl BOCIIUTAHUS M C YYETOM KOHIEMIMM MPENoJaBaHusl y4eOHOro
npeamera «XuMmus» B 00pazoBareNnbHbIX —opranuzauusax Poccuiickoi
Oenepauui.

[Iporpamma nmo xumMuu 1aé€t mpeacTaBiIeHUE O IEsAX, O0Ied cTpaTeruu
oOydeHHMsI, BOCIUTAHUA W PA3BUTHUA OOYYAIOLIUXCS CPEACTBAMU Y4EOHOTO
OpelMeTa,  yCTaHABIMBAeT  00fA3aTENbHOE  MPEIMETHOE  COJEp)KaHUe,
npenycMaTpUBaeT pacipesiesieHne ero Mo KjiaccaM M CTPYKTYpUPOBAHHE I10
pazzieliaM M TeMaM MpOorpaMMbl MO XUMHUHM, OTpPECseT KOJIUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHIyEMYIO
MOCJICIOBATEIBHOCTh M3YYEHUSI XUMHUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTHKH Yy4e0HOTO TMpolecca, BO3PACTHBIX
0COOEHHOCTEW OO0yYaroluXcs, ONpeaeasieT BO3MOXKHOCTA MpeAaMeTa JJid
peanuzanuu TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOM
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero oOpa3oBaHus, a TakKe TPeOOBaHUMN
K pe3ysibTaTaM OOy4YCHHUS XMMHU Ha YpPOBHE IEJIEH H3ydeHHsS MpeaMeTra u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHON JAESTENBHOCTH OOYYarolIerocs: o
OCBOCHHUIO YUEOHOTO COJEPIKaHMUS.

3HaHWE XUMHUU CIYXUT OCHOBOU s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero nNpeACTaBICHU 0 MaTepUaIbHOM €AMHCTBE MUPA, BAXKHYIO
pOJIb UrparoT GOpPMHUPYEMbIE XUMHEN MpPEe/ICTaBIEHUSI O B3aMMOIIPEBPALICHUIX
SHEPrUu U 00 HBOJIIOIUMU BEILIECTB B MPHUPOJIE, O MyTIX PEHICHUS TJI00ATBHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPTreTUYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peanu3allid BO3MOXKHOCTEH IIJIi  caMOpa3BUTUS U
dbopMupoBaHuss KyJbTYphl JIMYHOCTH, €€ oOmeld u (QyHKIHOHAIBLHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJarommXxcs, HABBIKOB HMX CaMOCTOSITENIbHOW y4eOHOUW JesSTEIbHOCTH,
AKCIIEPUMEHTATBHBIX M MCCIEIOBATEIBCKUX YMEHUH, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(HECCHOHATLHON IeITeTbHOCTH;

3HAKOMHUT CO CIEUU(PUKON HAyIHOTO MBINUICHHUS, 3aKJIaIbIBAET OCHOBBI
[IEJIOCTHOTO B3TJsa HA EAMHCTBO TMPUPOJALI H  YEJIOBEKa, SBISETCSA
OTBETCTBEHHBIM STarioM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH
oOydJarommxcs;

croco0cTByeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIECHHUS K €CTECTBEHHO--
HAyYHBIM 3HAHWSIM, K TPUPOJE, K UEIOBEKYy, BHOCHUT CBOM BKJIag B
HKOJIOTHYECKOE 00pa3oBaHUE O0yJAFOIIUXCA.

JlanHbIe HAMpaBJeHUS B OOYYCHUH XUMUU 00ECTICUNBAIOTCS CHEIU(UKON
COoepKaHMsl Yy4yeOHOTO TpeAMEeTa, KOTOPBIM SBISETCS  IEAaroru4ecku
aIanTHPOBAHHBIM OTPaKEHUEM 0a30BOM HAyKH XMMUH HA ONPEICIEHHOM dTare
€€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00I11I€eT0 00pa30BaHUsS OPUEHTUPOBAH
Ha OCBOCHHE OOYYAIONUMHUCS CHUCTEMBl TIEPBOHAYATHHBIX TOHSITHH XWMHH,



OCHOB HEOPraHUYECKOW XWMHUHU U HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX MOHSITUN
OPraHUYECKOU XUMHUMU.

CrpykTtypa cofep:kaHusi MPOrpamMMbl 0 XUMUu chOpMUPOBaHA HA OCHOBE
CHUCTEMHOTI0 MojaxoAa K €€ uzyueHuto. CoaepkaHue CKIaJbIBACTCS U3 CUCTEMBbI
MOHATUH O XUMHUYECKOM OJJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUHA O
xumuyecko peakiuu. OO0€ 3TH CUCTEMBI CTPYKTYPHO OPTraHU30BaHbI I10
MPUHIIMITY TOCIEIOBATENLHOIO PAa3BUTHS 3HAHUNW HA OCHOBE TEOPETHUYECKHUX
MPEJICTABICHUN Pa3HOTO YPOBHS:

—aTOMHO-MOJIEKYJISIPHOTO YUY€HUS KaK OCHOBBI BCET'0 €CTECTBO3HAHUS,

—Ilepnonnueckoro 3axkoHa [[. M. MeHnnemeeBa Kak OCHOBHOI'O 3aKOHa
XUMUU,

—y4E€HHUS O CTPOCHUHU aTOMa U XUMUYECKOHN CBSI3H;

—TIpeACTaBICHUNA 00 DIJIEKTPOJUTUYECKOW JIMUCCOLMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pPa3BUBAIOTCS TMOCIEIOBATEIBHO OT
OJIHOTO YpOBHS K JIpYyTOMY, BBINOJIHSIS  (DPYHKIMA  OOBSCHEHUS U
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3MOXKHOCTEH MPAKTUUYECKOTO
MPUMEHEHUSI U TIOJTYUYCHUSI U3YYaEeMbIX BEIIECTB.

OcBoeHHe mMporpaMMbl TI0 XHMHH CIIOCOOCTBYET (hOPMHUPOBAHUIO
NPEJACTABICHUS O XUMHYECKOM COCTABIAIONIEN HAaydyHOW KApTHUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO
U METOJlaM MO3HAaHMS B HayKe. V3yueHue XuMHUM MPOUCXOIUT C MPUBJICUCHUEM
3HAHMM W3 paHee M3YUYEHHBIX Y4eOHBIX MpeaMeToB: «OKPYKarOMHUiA MHUDP»,
«buonorus. 5—7 xknaccei» u «duznka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUU TNPOUCXOAUT (HOPMUPOBAHHE 3HAHUA OCHOB
XUMHYECKOM  HaykKM Kak  00JIaCTU  COBPEMEHHOTO  €CTECTBO3HAHMS,
NPaKTUYECKON JESATEIbHOCTH YEJIOBEKA M KAaK OJHOT0 U3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYphl. 3ajladya y4eOHOro MpeaMeTa COCTOUT B (HOPMUPOBAHHUU
CHUCTEMBl XMMHUYECKHUX 3HAHUM — BaXXHEWIIHMX (PAaKTOB, MOHSATHM, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUH, IOCTYMHBIX OOOOIIEHHI MHPOBO33PEHUECKOrO
XapakTepa, s3blka HAyKH, B MPUOOIIEHUH K HAYYHBIM METOAAaM IMO3HAHUA MpU
MU3YYCHUH BEIIECTB M XMMHUYECKHX pEaklnii, B (OPMHUPOBAHWU U PA3BUTUH
MO3HABATEIbHBIX YMEHUNW W WX NPUMEHEHHH B Yy4eOHO-TIO3HABATEIBHOU W
y4e0HO-UCCIIeIOBATEIBCKON NIEATETbHOCTH, OCBOCHHHM IMpaBuUil 0€30MacHOro
oOparieHus ¢ BEIIECTBAMHU B TTIOBCETHEBHOM JKU3HM.

[Ipy w3ydeHMH XuUMUM Ha YpPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUs
BAKHOE 3HAUEHUE MPUOOPENI TaKUe LEH, KaK:

—(hopMHpOBaHNE WHTEIJICKTYaTbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIUMCS YCIOBUSIM JKU3HU;

—HaIpaBJICHHOCThL OOY4YEHHUs] HAa  CUCTEeMAaTH4YeCKOe MpUOOUIECHUE
OoOy4JarommXxcs K CaMOCTOSITEIbHONW MO3HABATEILHON NIEATeTbHOCTH, HAYYHBIM
METO/IaM TIO3HaHUS, (OPMHUPYIONTUM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEN K
XUMUU;

—o0ecrieueHne YCJIOBH, CIIOCOOCTBYIOIIUX pUOOPETEHUIO
oOydJarolmuUMHCsl  OMbITa  Pa3HOOOpPA3HOW  AEATENbHOCTHU, TO3HAHHUS U
CaMOITO3HAHMS, KIIFOYEBBIX HABBIKOB (KJIOUEBBIX KOMIETEHIIMI), HMEIOIINX
YHHUBEPCAJIBHOE 3HAUYCHUE JJIS1 PA3JIMYHBIX BUJIOB €SI TEIbHOCTH;

—(hopmupoBaHue o00med (YHKIIMOHAIBHOM UM €CTECTBEHHO-HAY4YHOM
rPAMOTHOCTA, B TOM YHCJI€ YMEHUUA OOBSACHITH U OLEHUBATH SIBJICHUS



OKPYXAaIOLEro MUPA, UCMOJb3Ysl 3HAHUS U OIBIT, NOJYYEHHbIEC NPU U3YyYEHUU
XUMHH, TPUMEHATh MX NPU PELICHUU MpoOJieM B TMOBCEIHEBHOW JKU3HU U
TPYAOBOM NEATEIBHOCTH;

—(popMHUpoBaHUE y O0O0yYalolUMXCS T'YMaHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUSl LEHHOCTH XWMHMYECKUX 3HAHUM i BBIPAOOTKU HKOJIOTHYECKU
1[€JeCO00pa3HOro MOBEACHUS B OBITY U TPYIAOBOM NEATENBHOCTH B ULEIAX
COXPAaHEHHUsI CBOETO 3/10POBbs U OKPYKAIOIIEW IIPUPOIHON CPEBI;

—pa3BUTHE MOTUBALUU K OOYYEHMIO, CHOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHMIO Ha OCHOBE YCBOEHMS OOIIEUEIOBEUYECKUX LEHHOCTEH,
FOTOBHOCTH K OCO3HAaHHOMY BbIOOpY TMpoduiass U  HalpaBICHHOCTH
JanbHeuIero o0yyeHusl.

OO61iee 4yMcaO 4YacoB, OTBEACHHBIX ISl M3YYEHHS] XHMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 ywaca B Hememwo), B 9 kimacce — 68 wyacoB (2 dYaca B HEJEINIO).



COIAEPKXAHHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Posib XUMUM B 5KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MUYECKUE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [IoHsATHE 0 METOAAaX MO3HAHUSA B XUMUU. YHUCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE HJIEMEHThl. CUMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMUYECKUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCUTENbHAs aToOMHasg Macca.
OtHOcHUTENBHAS MOJIEKYJIsIpHAsi Macca. MaccoBasi 40JIsI XUMHYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemiectBa. Monb. Momsgpaas Macca.  B3anmocBs3b
KOJIMYECTBA, MAcChl M YHUCJIA CTPYKTYPHBIX €IUHUI] BellecTBa. Pacu€rsl mo
dbopmynaM XUMHUECKUX COCTUHEHUH.

Ou3nYecKue M XHUMHUYECKUE SBJICHUS. XHUMHUYECKas peakuus u eé€
NpU3HAKU. 3aKOH COXPAHEHUS MAacCChl BEIIECTB. XHWMHWYECKHUE YpaBHEHMS.
Knaccuduxanys XuMHUECKUX peakivil (COeTMHEHUS, Pa3JIOKEHUS, 3aMECILICHMUSI,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYJOM, MpaBuiaMu paboThl B JTabopaTopuu
U npuéMmamu oOpalleHus ¢ JabopaTOPHBIM OOOpYAOBaHHEM, H3yUYE€HUE U
onucanue (HU3UYECKUX CBOMUCTB 0Opa3lloB HEOPraHWYECKUX  BEIECTB,
HabOmonenne pu3nueckux (IJIaBlieHue BOCKa, TassHUE JibJla, pacTUpaHUe caxapa
B CTYIIKE, KAIIEHHUE W KOHJECHCAIUS BOJbI) U XMUMHUYECKUX (FOPEHHUE CBEYU,
IPOKAJIMBAaHHE MEIHOM MPOBOJOKH, B3aMMOJEHCTBUE MeJNa C KHUCIOTOM)
ABJICHUN, HAONIOEHWE M ONHCAHUE TPHU3HAKOB TMPOTEKAHHUS XUMHUYECKUX
peakuuil (pa3noxkeHue caxapa, B3aUMOJICUCTBUE CEPHOM KHCIOTHI C XJIOPUIOM
Oapus, pasznoxenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3amMMOJEHCTBHE
xenesa ¢ pactBopoM cosi meau (1), n3yuenne cnoco00B pasziesieHusi CMECei: ¢
NOMOIIBI0  MarHuTa,  (QWIbTpOBaHWE,  BBIMAPUBAHME,  AUCTHILISALIUA,
xpomatorpadus, MPOBEIACHHE OYHCTKM MOBApPEHHOW COJIM, HAONIOJCHHE U
ONMCAaHUE PE3yJbTAaTOB MPOBEIACHUS OMNbITA, WUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMsI MaCChl, CO3[JaHUE MOJIETIEH MOJIEKYJT (IIAPOCTEPKHEBBIX).

Ba:xHelilue npeacTaBuTe/ 1M HEOPraHUYECKHX BelleCTB

Bo3ayx — cMech razoB. CoctaB Bo3ayxa. KUCiaopoa — 3JeMEHT U POCTOE
BemecTBO. Haxoxxmenue kucimopoga B mpupoje, (Gpu3ndeckue M XUMUYECKUE
cBoiicTBa (peakiuu ropenus). Okcunabl. [Ipumenenue kucinopoga. CrocoObl
MOJIYYEHUs KHUCIOpOoJa B Ja0OpaTopuud U MNpOMbIILUIEHHOCTH. Kpyrosopot
Kuciopozaa B mpupoae. O30H — autoTponHas MOAUGUKAIIHS KUCIOPOIa.

TemmoBoit A (HEeKT XUMUIECKON peaKIuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- U SHJIOTEPMHUYECKHE peakluu. TOIIMBO: yrojb M METaH. 3arps3HEHue
BO3/lyXa, YCHJIEHHWE MapHUKOBOTO 3 (PeKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonmopon — snemeHnT m mpocrtoe BemecTBo. Haxoxnaenwe Bomopona B
npupojie, GU3MYECKHUE W XHUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI
nonydeHus. Kuciorel u conu.

MornsapHblii 00bEM Ta30B. PacuéThl 10 XUMHYECKUM YPaBHEHHUSM.

dusnyeckue CBOMCTBAa BOAbl. Boma kak pactBoputesb. PacTBOpBL
HacellienHbie M HEHACHIIEHHBIE PACTBOPBL. PaCTBOPMMOCTBH BEIIECTB B BOJE.



MaccoBasg [nonsd Bewectsa B pacTBope. XUMHYECKHE CBOMCTBA BOJBL.
OcHoBaHus. Poiib pacTBOpOB B MPUPOAE M B KU3HM uesioBeka. Kpyrosopor
BO/JIBI B PUPOJIE. 3arpA3HEHUE NPUPOAHBIX BOA. OXpaHa M OUYMCTKA TPUPOIHBIX
BOJI.

Knaccuduxanus neoprannueckux coenunenuit. Oxcuanl. Knaccudukanms
OKCUJIOB: cojieoOpa3ytonue (OCHOBHBIC, KHUCJIOTHbIE, aM(pOTepHbIC) U
HecosneoOpaszyronue. Homenknatypa okcuaoB. Du3nyeckrue W XUMHYECKUE
CBOMCTBA OKCUJIOB. [TomyueHue OKCUIoB.

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

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. Gusnyeckue
U XUMUYECKHEe CBOMCTBA KUCIOT. Psn aktuBHocty MetamioB H. H. bekerosa.
ITony4yenue KucIoT.

Comu. Homenknatypa coneil. @PU3MYECKME M XHMHUYECKHE CBOWCTBA
coneu. [Tonyduenue comnen.

I'eneTnueckas cBsI3b MEXKY KJIaCCAMHU HEOPTAaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KAQUeCTBEHHOE OMNPEACICHUE COJIEp)KaHUs KHUCIOpoJa B  BO3IAYXE,
NoJIydeHue, coOupaHue, paclo3HABaHWE M M3YYCHHE CBOWCTB KHCIIOPOJA,
HAOIOJIEHUE  B3aMMOJICUCTBUS  BEIIECTB C  KHUCIOPOJOM U YCJIOBUS
BO3HUKHOBEHUS U TMPEKpallleHUs] TOpeHHsl (MOo)Kapa), O3HAKOMIICHHE C
oOpa3llaMM OKCHJOB M OINHUCaHUE HUX CBOWCTB, TMOJy4YeHUE, COOMpaHUE,
pacro3HaBaHWE M H3YyYEHHE CBOWCTB BOJOpOJa (TOpPEHHUE), B3aUMOAECHCTBHE
Bogopoaa ¢ okcusgoM Meau (1) (Bo3aMoxKHO MCIIOTB30BAaHUE BUAECOMATEPUAIIOB),
HaO/oieHne o0pa3lioB BEHIECTB KOJUYECTBOM | MOJb, HCCIIEeIOBaHUE
OCOOEHHOCTEW PpPACTBOPEHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTBIO,
IPUTOTOBJIEHUE PACTBOPOB C OMNPENEIIEHHOW MAacCOBOU 0JEH PacTBOPEHHOTO
BEILECTBA, B3aMMOJICHCTBUE BOJbI C MeETAJUIaMH (HATpUEM U KaJIbIIUEM)
(BO3MOXHO HCIOJBb30BaHUE BHUJACOMATEpPHUAJIOB), HCCIEIOBaHUEe 00pa3IoB
HEOPraHMYECKUX BEHIECTB pPa3WYHBIX KJIACCOB, HAOIIOJEHNE W3MEHEHUs
OKpacKM HWHIUMKATOPOB B pacTBOpax KHCIOT U IIEJOYe, HU3y4YEHUe
B3aumMojieiicTBusi okcuaa meau (ll1) ¢ pacTBopoMm cepHOM KHUCIOTHI, KUCIOT C
METaUlaMH, peaKkIMid HEUTpalnu3aluu, IMOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJHOTO MeTajila JpPyrMM W3 pacTBOpa COJM, pPELICHUE
JKCIIEPUMEHTAJIBHBIX 3a7ay 10 TeMe «BaxHehmune KiIacchl HEOPTraHMYECKUX
COCIMHECHUI.

IHepuoanueckuit 3akoH u Ilepuognueckasi cucremMa XHUMHYECKHX
jemenToB JI. . MenneneeBa. CtpoeHne atoMoB. XHMHYECKAsl CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie MOMBITKH KIacCHPUKANMA XUMHYECKUX d7eMeHTOB. [loHsTHE O
IPYIINax CXOJHBIX AJEMEHTOB (ILIEJIOYHbIE U WIEJIOYHO3EMENbHBIE METAJLIbI,
rajJjioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpHIC 00pa3yroT aMQOTepHBIC
OKCHJIbI U THIPOKCHUIBI.

[Tepuonnuecknit 3akoH. [lepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB
H. W. MenneneeBa. KopoTkomepuomgHas W JJIMHHONEPUOMHAS (HOPMBI
[Tepuoguueckoit cucTtemMbl XxumMuuyeckux osiemeHtoB J[. WM. MeHneneena.
[Tepuonbl u rpymnmbl. OU3NUECKUN CMBICI NOPSAKOBOTO HOMEpPA, HOMEPOB
MEPUOJIa U TPYIIIBI SJIEMEHTA.

Crpoenne aromoB. CocTaB aroMHbIX saep. HM30Tonbl. DJIEKTPOHBI.
CtpoeHue 3JIeKTPOHHBIX 000J09Y€K aTOMOB MEPBBIX 20 XUMHUYECKUX FJIEMEHTOB



ITepuonnueckon cuctemsl Jl. 1. Menaeneesa. XapakTrepucTuka XUMUYECKOTO
3JIEMEHTA 10 €ro MOoJIoKEeHUIO B [lepunoanueckoii cucreme 1. 1. Menneneena.
3aKOHOMEPHOCTH M3MEHEHUS paauyca aTOMOB XMMHMUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIAM U IIEPUOIAM.
3nauenue llepuonmueckoro 3axkoHa u llepuonnueckoll  CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB I Pa3BUTHs HAayKu U npaktuku. [[. 1. Mennenees —
Y4EHBIN U IPaKJaHUH.

Xumudeckast cBsi3b. KoBajieHTHas (TMoJisipHasi M HETMOJSPHAsi) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBA3b.

Crenenp okucieHus. OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
IIponiecchl OKUCAEHU U BOCCTAaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHe 0Opa3loB BEIIECTB METAJJIOB M HEMETANIOB, B3aUMOJEHCTBUE
TUAPOKCHIA LIMHKA C PacTBOPAMHU KHMCJIOT U IIEJI0YEH, MPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIINX MPUMEPBl  OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN
(ropeHue, peakliuy pa3aoKeHUs, COCAUHEHUS).

Mescnpeomemmuoie ceasu

Peanuzaius MeXNpeIMETHBIX CBSI3€H MPU U3YYEHUM XUMHHM B 8 Kjacce
OCYIIECTBIISIETCSI 4Yepe3 HCMOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYUYHbBIX
NOHATHI, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [IJI1 OTHEJIbHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHATHS: Hay4dHbIH (aKT, THUIOTE3a,
TEOpHUs, 3aKOH, AaHaliW3, CHHTE3, KJIacCHU(pUKALUI, MEePUOJIUYHOCTD,
Ha0JII0/IeHNE, SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHE.

@dusuka: marepus, aroM, JJIEKTPOH, IIPOTOH, HEUTPOH, HMOH, HYKIHI,
U30TOIBI, PAJAUOAKTUBHOCTBH, MOJIEKYJA, DJJICKTPUUYECKUU 3apsiji, BEILECTBO,
TENO, 00bEM, arperaTHOE COCTOSHUE BeIlecTBa, Ta3, (U3MYECKHUE BEIUYUHBI,
€IUHULIBI U3BMEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COHIIE.

buonorus: dborocunres, apixanue, ouocdepa.

I'eorpadms: armocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIC IOPOJIHI,
IIOJIE3HBIE UCKOMAEMBbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAsI peaKIus

[Tepunonuueckuit 3akoH. [leppoanueckass cucteMa XUMHYECKUX 3JIEMEHTOB
. 1. MengeneeBa. CTpoeHrEe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHUYECKUX JJIEMEHTOB TEPBBIX TPEX IMEPUOJIOB, KalMs, KalblUsi WU HUX
COCJIMHEHUH B COOTBETCTBUH C IIOJIOXKECHUEM 3JIEMEHTOB B Illepuoanueckoit
CHUCTEME U CTPOCHUEM HX aTOMOB.

CtpoeHue BeliecTBa: BUAbI XUMHUYECKOU CBSI3U. THUIBI KPUCTAITUUECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECKON PEIIETKU
U BUJa XUMHYECKOU CBS3H.

Knaccudukanus 5 HOMEHKJIaTypa HEOPraHUYECKUX BEIIIECTB.
XUMHYECKHME CBOMCTBA BEIIECTB, OTHOCSIIUXCS K PAa3IMYHBIM Kjaccam
HEOPraHWYECKUX COCJUHEHN I, TCHETUYECKAsl CBSI3b HEOPraHMYECKHUX BEIIECTB.

Knaccudukainus XuMHUECKMX pPEaKIUi MO Pa3IUYHbIM IpU3HAKaM (10
YUCY U COCTABY yYAaCTBYIOIIUX B PEAKIIMHU BEIIECTB, MO TEIIOBOMY 3 (eKTy,
M0 H3MCHCHHIO CTEINCHEHM OKHUCICHHS XHMHYECKHX DJJIEMEHTOB, IIO
o0paTUMOCTH, TIO YYaCTHIO Karaau3aTopa). OJK30- M SHIOTEPMHUYECKHE
peaKIuy, TEPMOXUMHUYECKUE YPABHEHMUS.



[lonstue o ckopoctu xumudeckoil peakuuu. [lonsarue 06 oOpaTUMBIX U
HEOOpATUMBIX XUMHYECKMX peakiusax. [loHATHE O TOMOTEHHBIX U
reTeporeHHbix peakuuax. llonstue o karanuze. IloHATHE O XUMHYECKOM
paBHOBecuU. DaKTOpBI, BIUSIONIME HA CKOPOCTh XUMHUUYECKOW PEAKIUH H
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIUHU, JJIEKTPOHHBIA OanaHc
OKHCIIUTEIBbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUA C HUCIIOJB30BAHUEM METOJA
AJIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOJUTUYECKOM  JTUCCOLMALUU. DNIEKTPOIUTHl U
HEAJIEKTPOJUThl. KaTHOHBI, aHMOHBL. MeXaHW3M AUCCOLMAIMUA BELIECTB C
Pa3IMYHBIMU BUJAMU XUMHYECKOU CBsi3U. Ctenenb auccounanuu. CUibHbBIE U
ci1a0ble 3JIEKTPOJIUTHI.

Peakiiuu wonHOro oOmeHa. YCIOBUS NPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TOJIHBIE M COKpall¢HHbIE HOHHBIC ypaBHeHUs peakiuil. CBoiicTBa
KHCJIOT, OCHOBAaHUI M COJIEM B CBETE MPEJCTaBICHUN 00 3JIEKTPOIUTUYECKOU
nucconuanuu. KauecTBeHHbIe peakiiuu Ha HOHBL. [loHsTHE O THApONIM3E CONEl.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHHE C MOJEISMH KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB U HEMETaJUIoB (rpaduTa M aiMasa), CIOKHBIX BEIIECTB
(x7opuga HaTpus), UCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peakiuu  OT  BO3JEHUCTBUS  pa3IMUHBIX  (DAKTOpPOB,  HCCIETOBAHHE
ANEKTPONPOBOJIHOCTA PACTBOPOB BEIIECTB, IMPOLECCAa JUCCOLMALNM KHUCIOT,
IesIo4ei U cojieit (BO3MOXKHO MCIIOIB30BaHKUE BUIEO MATEPUAIIOB), TPOBEACHHE
OTIBITOB, WUTIOCTPUPYIOIINX MPU3HAKU MPOTEKAHUS peaKIMii HOHHOTO OOMEHa
(oOpazoBanue ocajka, BbIACIEHHE Ta3a, OOpa30BaHUWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUN
(ropenue, peakiuu pa3IoKEeHus, COEIMHEHU), pacrio3HaBaHueE
HEOPraHMYECKUX BEIIECTB C IOMOINBI0 KAUYECTBEHHBIX PEAKLUHM Ha HOHBI,
pelIeHne SKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTaJibl U X COeITMHEHUS

OO6mrast xapakTepucThkKa TamoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u pundeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEpPE XJjopa
(B3aumoeiicTBUE C MeTaulaMd, HEeMETaJlIaMH, IIeJoYaMu). XIJIOPOBOJIOPO/I.
ConsHas KUCI0Ta, XMMUYECKHE CBOMCTBaA, MOJIydeHUEe, MpuMeHeHue. JlelcTrue
XJIOpa ¥ XJIOPOBOJOPOJA HA OPraHW3M 4YeJOBeKa. BakHEeWIne XJIOpUAbl U UX
HaXO0XCHHUE B IIPUPOJIE.

O6mast  xapakrtepuctuka d1meMeHToB  VIA-rpymmel.  OcobGeHHOCTH
CTpOEHUSI aTOMOB, XapaKTepHbIe CTeneHN okucieHus. CTpoeHue u puudeckue
CBOWMCTBA MPOCTBIX BEUIECTB — KHUCJIOPOJa U  Cepbl. AJUIOTPOIHBIE
MoAM(UKAIIMKA KUCIOPOIa B Cepbl. XUMUYECKHEe CBOKCTBa cepbl. CepoBo10po,
CTpoeHHe, (U3MYECKHE U XHUMHUYECKHe cBoMcTBa. OKcHABI Cepbl  Kak
MpEACTABUTENIN KHUCIOTHBIX OKcuaoB. CepHas Kkuciora, (U3MYECKHE U
XUMUYECKHE CBOMCTBAa (0OIIME KakK MPEICTaBUTENsl Kjacca KHUCIOT U
cnerupuyeckne). XUMUYECKUE PEAKINH, JISKAIIHE B OCHOBE MTPOMBITINICHHOTO
crioco0a mostydeHus: cepHoil kuciothl. IIpumenenue cepHoil kuciotel. Coiu
CEepHOM KUCIIOThI, KAYECTBEHHAs! peakiusi Ha cyiabdaT-uoH. Haxoxnenue cepsl
1 €€ COCNMHEHHUI B MpUpoAe. XUMHUYECKOE 3arpsi3HEHUE OKPYKAOIIEH Cpeabl
COCIMHEHUSAMU Cepbl (KUCIOTHBIE TOXKAM, 3arps3HEHUE BO3/yXa U BOJIOEMOB),
crocoObl €ro Npe10TBPAILCHHUS.



O61mas xapakrepuctuka 3meMeHToB VA-rpymnmnbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIC CTEMEHM OKUCICHUS. A30T, pacnpocTpaHEHHUE B
npupojie, GU3ndecKkre U XuMu4Yeckue cBoictra. KpyroBopot azora B nmpupoze.
AMMHAK, ero GU3HICCKHE U XUMUYCCKUE CBOICTBA, MOIyICHUE U IIPHUMCHCHHE.
Comu aMMOHMSI, MX (U3HYCCKHE M XHMHYCCKHE CBOWCTBA, MPUMCHCHHC.
KauecTtBeHHast peakuusi HA MIOHbI aMMOHUA. A30THasg KHUCJIOTa, €€ MOJy4YeHHUE,
¢usznueckre M XUMHUYECKHME CBoMcTBa (0OlIME Kak MNpejcTaBUTENs Kiacca
KUCIIOT U crneuuduueckue). Vcnonp3oBaHnrue HUTPATOB U COJEH aMMOHHUS B
KaueCTBE MUHEPAIbHBIX YAOOpeHHH. XUMHUECKOE 3arpsi3HEHHE OKpY Karolen
Cpeabl COEAMHEHUAMH a30Ta (KUCJIOTHBIE TOXKIH, 3arPSI3HEHUE BO3AyXa, MOUYBbI
u BogoémMoB). Docdop, amwtorponHbie Mogudukanuu dochopa, Gusznueckue u
xumuyeckue cBouctBa. Oxcun  dochopa (V) u  dochopnas xkucmiora,
dbu3nUecKue U XMMUYECKHE CBOMCTBa, ostydeHue. Mcnonb3oBanue ¢pocdharos B
KaueCTBe MUHEPAJIbHBIX YI0OpECHUI.

O6mast  xapakrepuctuka ds1eMeHToB  IVA-rpynmel.  OcobeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEPHbIE CTETIEHU OKUCICHUS. YTIIEpOJl, aJIOTPOIHbIE
MoAu(pUKAIINA, PACIPOCTPAHEHHE B MpHUPoJe, (HU3NYECKHE M XHUMHUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriepoaa B npuposae. OKcuibl yriepona,
uX (U3MYECKUE W XUMHYECKHUE CBOMCTBA, JICHCTBHME HA >KUBBIC OPraHU3MBI,
MOJIyYeHUE W TIPUMEHEHUE. DKOJIOTHYECKHE TTPOOJIEMBI, CBSI3aHHbBIE C OKCHJIOM
yraepona (1V), rumotesza rio0anbHOTO TOTEIUICHHS KIIMMaTa, MapHUKOBBIN
addekr. YrompHas Kuciaora M e€ ConM, X (PUIMYECKUE M XUMHYECKUE
CBOICTBa, MoiyyeHue W nmpuMeHeHue. KauecTBeHHas peakiusi Ha kKapOoHAaT-
nonbl. Mcnonb3oBanue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U
CEIBCKOM XO34ICTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O
COEIMHEHUAX yriiepoja (METaH, 3TaH, TWJIEH, alleTWICH, 3TaHOJI, TJIULEPUH,
yKCycHasi KuclioTa). [IpuponHble HCTOYHUKH  YIIEBOAOPOJOB  (yroiib,
IIPUPOJIHBIN Ta3, He(Th), MPOIYKTH UX MepepaboTku (OCH3UH), UX POJIb B OBITY
U MpOMBINUICHHOCTU. [ToHSATHE O OMOIOTHYECKH Ba)KHBIX BEIIECTBAX: KUPaX,
Oenkax, yrieBoJax — U UX POJIM B )KM3HU 4eJoBeKa. MaTtepuaabHOE €TUHCTBO
OpraHUYECKUX U HEOPTraHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢wusnueckue M XHUMHUYECKHE CBOWCTBA, IOJYyYCHHE U
npumeHenne. CoenuHeHus KpemHus B mpupozae. OOmue mpencraBieHuss o0
okcuae kpemuus (1V) u kpemHueBoi kuciaote. CHUIMKAThI, UX UCIOJIb30BAHUE B
OBITY, B MPOMBINIJICHHOCTH. Ba)kHeilne cTpouTenbHbIE MaTEPHAIIBI: KEpaMUKa,
CTEKJIO, IIEMEHT, 0€TOH, *kene300eToH. [TpobiiemMbl 6€30macHOTO UCITOIB30BAHUS
CTPOUTENbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.

Xumuueckuit IKCnepumenm:

u3ydeHrne oOpa3I0oB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHUCJIOThI, IPOBEJICHUE KAUECTBEHHBIX PEAKLIUIA HA XJIOPUI-MOHBI U HAOJIO/ICHUE
MPU3HAKOB WX MPOTEKAHUS, OMBITHI, OTpaXKarome GU3NIeCKne U XUMUYECKUC
CBOMCTBa TaJIOTEHOB W HX COEJUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHANIOB), O3HAKOMIJICHHE C 00pasuamu XJIOpHIOB (raJOreHH0B),
O3HAKOMJICHME C o0pa3mamMu cepbl U €€ COEQUHEHHUSIMU (BO3MOKHO
WCIIOJIb30BAaHUE BUJEOMATEpUANIOB), HAOIIOEHNE Tpolecca OOYyTIMBaHUS
caxapa MOJ JACHUCTBUEM KOHIIEHTPUPOBAHHOMW CEPHOM KHUCIIOTHI, H3y4YE€HUE
XUMUYECKUX CBOWCTB  pa30aBICHHON CEpHOW  KHUCIOTHI, MPOBEICHUE
KaueCTBEHHOM peakiuu Ha cyiabaT-uoH U HaOmOJeHUE Npu3HaKa e¢
MIPOTEKaHUsI, O3HAKOMJIEHUE C (PU3NUECKUMH CBOMCTBaMU a30Ta, pocdopa u ux
CoeIMHEHUN (BO3MOXKHO HCIIOJB30BaHUE BHUAEOMATEpHAlIOB), oOpas3lamMu



a30THBIX U (pocPopHBIX YIO0OpEeHUH, MOTyYeHUue, cCoOOUpanue, paclio3HaBaHUE U
M3y4YEHUE CBOMCTB aMMHAKA, MPOBEICHHE KAYECTBEHHBIX PEAaKUUi Ha HOH
ammoHust W ¢dochar-uOH U U3YYEHUE TMPU3HAKOB UX MPOTEKAHUS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C MEJbIO0 (BO3MOXKHO
WCIIOJb30BaHUE BHUACOMATEPHUAIOB), H3YUYEHHUE MOJENIeH KPUCTATUTMYECKUX
pemérok anmasa, rpadura, QyIepeHa, O3HAKOMJICHHE C TMPOILECCOM
a7copOIMKM pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM
MPOTHBOTA3a, MOJy4eHUuEe, cOOMpaHHue, pacllO3HaBaHWE W HM3Y4YCHUE CBOMCTB
YIJIEKUCIIOr0 Ta3a, MPOBEJACHUE KAueCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIMKAT-UOHBl W M3YYECHUE TMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKIHUEH CUIMKATHOM MNPOMBIILUICHHOCTH, PEHIEHUE SKCIEPHUMEHTATIbHBIX
3a7a4 1o teMe «BaxHeime HeMeTamIbl U UX COCAUHECHUS».

MeTta/uibl M UX COEMHEHMS

OO6miass xapakTepUCTUKAa XUMHUYECKUX DJJIEMEHTOB — METAJIOB Ha
OCHOBAaHMU HMX MOJIOKEHUA B [leproanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe METaJIOB. MeTtamnyeckast
CBSI3b U METAJUIMYECKasl KPUCTAINIMYECKAs PEHIETKA. DIEKTPOXUMUYECKUN PsJl
HanpspKeHU MeTamoB. Du3Myeckue M XUMHUUYECKHE CBOMCTBA METaJUIOB.
OO6mue cnocoObl TONy4eHUsT MeTaioB. [loHSATHE O KOPpPO3UH METAJIOB,
OCHOBHBIE CIOCOOBI 3alUTBl HUX OT Koppo3uu. CrutaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY M IPOMBIIIIIICHHOCTH.

[[lenounble  MeTauibl: ToJNokeHWEe B Ilepuoguueckoir  cucteme
xuMu4deckux 3seMeHToB [. 1. MenneneeBa, CTpoeHME UX aTOMOB, HAXO0XKJIECHUE
B npupone. duznyeckue M XUMUYECKHE CBONCTBA (Ha TpUMEpe HATpUs U
kanusg). OKcHabl U THAPOKCHIBI HATpus W Kanus. lIpuMeHeHue ILIeT04HbIX
METAJUIOB U UX COCUHEHUM.

[[lesioyHO3EMENBHBIE METAIBI MAarHuii M KaJIbLUW: IOJOXKEHUE B
[Tepuoguueckoit cucreme xumuueckux osnemeHTtoB J[. M. Menneneena,
CTPOCHUE HMX aTOMOB, HaxOXJeHHE B Ipupone. Pu3nyeckue U XUMUYECKUE
CBOWMCTBa MarHusg W Kalbliud. BakHeiine coeauHEeHUs Kaiablus (OKCHI,
TUAPOKCHU, coJin). JKECTKOCTH BOABI U CITOCOOKI €€ yCTpaHCHMS.

AnoMuHuA: mojio)keHue B Ileproanyeckol CcUCTEeME XUMHYECKHX
sanementoB JI. M. MeHneneeBa, CTpOCHME aTroma, HAXOXKICHHUE B MPHUPOJE.
dusnyeckne M XUMHUUYECKHE CBOMCTBAa amtOMHHHSA. AMQOTEpHBIE CBOMCTBA
OKCHJIa ¥ TUAPOKCHUIA ATFOMUHUSL.

Kene3o: nonoxenue B [lepruoanueckor CUCTEME XMMUYECKUX 3JIEMEHTOB
J. 1. MenaeneeBa, cTpoeHHE aToMa, HaxoxAeHue B npupoae. dusznueckue n
XUMUYECKHE CBOMCTBa »kene3a. OKCHUIbl, TUAPOKCUALl U conu xene3a (Il) u
xene3a (l1l), ux cocrtas, cBolicTBa U MOIYUYEHHUE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHE ¢ oO0pa3llaMud METAUIOB M CIUIABOB, MX (PU3HUUYECKUMHU
CBOMCTBaMHU, H3Y4YE€HHUE pE3YyJIbTATOB KOPPO3UU METAIOB  (BO3MOXKHO
MCIIOJIb30BAaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHAA
KaJIbLIUSI U HATpus C BOJOM (BO3MOKHO HCMOJB30BaHUE BHUAEOMATEPHUANIOB),
HCCIIEIOBAHUE CBOWCTB KECTKOW BOBI, ITPOLIECCAa TOPEHUS JKEJI€3a B KUCIOPOIE
(BO3MOKHO UCIIOJIB30BAHUE BHJIEOMATEPHUANIOB), IMPU3HAKOB MPOTEKAHUS
Ka4E€CTBEHHBIX PEAaKIMi HA MOHBI: MATHUS, KaJbLHs, aJJFOMUHNS, IUHKA, JKeJle3a
(1) wu xemeza (lIl), memum (ll), HaOmromeHWEe © ONHMCAHWE MPOIECCOB
OKpallMBaHHs IJJAMEHHM HWOHAMM HAaTpHs, Kaaus M Kaubuus (BO3MOXKHO
UCIIOJb30BaHUE BHUACOMATEPHUANIOB), HCCIeAoBaHUE aM(pOTEPHBIX CBOICTB



TUAPOKCHIA ATIOMUHUS Y TUAPOKCHAA LMHKA, PEUICHUE SKCIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BaxkHeuIe MEeTaAJUIbl U UX COSTUHEHUSD).

XHMHA H OKpY:KaKIas cpeaa

BemecrBa u Marepuassl B IOBCEIHEBHOW JKU3HM 4eyloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuii B ObiTy. [lepBas moMorrs npu
XUMHUYECKHX 0KOTax U OTPABICHUSX.

XUMHUYECKOE 3arps3HEeHUE OKpYKalollel cpeabl (MpeeiabHas J0MmyCcTuMas
KoHIleHTparusi  BemiectB, pgainee — I[IJIK). Ponp xumum B pemieHun
AKOJIOTUYECKUX TTPOOIIEM.

Xumuueckuit IKcnepumenm:

U3ydeHre 00pa3oB MaTepPHANIOB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIUMEPHbIE
MaTepHaIbI).

Mescnpeomemmuoie ceasu

Peanuzamus MeXnpeIMETHBIX CBSI3€M MPU U3YYEHHM XUMHHM B 9 Kiacce
OCYIIECTBIISICTCS 4YE€pe3 HCIOJb30BaHUE KakK OOIIUX €eCTeCTBEHHO-HAYYHBIX
NOHATHI, TaK W TOHSITUM, SBISIOIIUXCA CUCTEMHBIMU i1 OTACJIBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, Kiaccu(UKamus, TMepUOIUIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJECIUPOBAHUE, U3MEPEHHUE, MOJEIb, SIBIICHUE, MapHUKOBBIN
3 PeKT, TeXHOIOTHUSI, MaTePUAIIbI.

®dusukKa: marepusi, atoM, 3JEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIH]I,
U30TOIIbI, PAAMOAKTUBHOCTb, MOJICKYJA, JJIEKTPUUYECKUM 3aps]l, MPOBOJHUKH,
NOJYIPOBOAHUKH, JUAIEKTPUKHU, (OTODIEMEHT, BEIIEeCTBO, TEN0, OOBEM,
arperaTHo€  COCTOSIHME  BEllecTBa, TIa3,  pacTBOpP, pPacTBOPUMOCTb,
KpUCTANINYECKas pemi€TKa, CIUIaBbl, (QU3UYECKUE BEIUYMHBI, E€IUHUIIBI
U3MEPEHUS, KOCMHUYECKOE TPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COIHIIE.

buonorus: dorocunres, apixanue, 6uochepa, sKocucTeMa, MUHEPATbHbBIE
yII0OpeHUsI, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

I'eorpadmsa: armocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIC IOPOJIHI,
IIOJIE3HBIE HCKOIIaeMBbIE, TOILIUBO, BOJIHBIE pECYpCBHI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMOBI
1[0 XUMHUHN HA YPOBHE OCHOBHOI'O OBIIETI'O
OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3YyJbTAaThl OCBOCHUS MPOTPAMMbl OCHOBHOI'O OOIIIETO
o0Opa3oBaHus JIOCTUTAIOTCS B XOJA€ OOyYeHMs] XUMHUHM B €JUHCTBE y4eOHOH U
BOCMUTATENIBHON  JIESITEIBHOCTH B  COOTBETCTBUM C  TPAJAULMOHHBIMU
POCCUMCKMMHU COLUMOKYJIBTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH,
MPUHATBIMUA B OOIIECTBE MpaBWJIAMH W HOPMaMU IMOBEICHUS U CIIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HaHUsI, CAMOPA3BUTHUS U COLUATIM3AIIUN 00yUYarOIINXCSl.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPaKalrOT TOTOBHOCTb  OOYyYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTALMU W
pacuIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1)maTpMoTH4YeCKOro BOCIMTAHUS

IEHHOCTHOTO  OTHOLICHUS K  OTEUYECTBEHHOMY  KYJbTYpPHOMY,
UCTOPUYECKOMY M HAYYHOMY HACJIEAWI0, MOHUMAHUS 3HAYECHUS XUMHUUYECKOMU
HAyKUd B )KM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHpopMalMe O TEPEeaOBBIX JOCTIKCHUSX U OTKPBITHUSX MHPOBOM U
OTCUECTBEHHONW XWMHH, 3aWHTCPECOBAHHOCTH B HAY4YHBIX 3HaHMIX 00
YCTPOWCTBE MUpa U OOIIECTBRA;

2)rpaxaaHCKOro BOCIUTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOLLIEHWH B  KOJUJIEKTUBE, KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B
OOIIIECTBEHHO TOJIE3HOM, y4eOHOUCCIIEeNOBATENbCKOM, TBOPUECKOW M JIPYrux
BUJAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JESATEIHHOCTU
IIPU BBIMOJIHEHUU YY€OHBIX, MO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB,  CO3JaHUU  YYE€OHBIX  TPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHUMAHHMIO ¥  B3aUMOIIOMOIIM B  TMpoIllecce ITOoM  ydeOHOMU
NEATEIbHOCTH, TOTOBHOCTH OLICHMBATH CBOE MOBEAEHHUE U IOCTYIKHM CBOMX
TOBapHUIIEH C MO3ULIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEICTBUH MOCTYIIKOB;

3)eHHOCTH HAYYHOI 0 MO3HAHMS

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE U XUMUYECKOW PEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKHM M COCTABJISIOLINE
OCHOBY ISl TOHUMAaHHMSI CYIITHOCTH HAYYHOW KapTUHBI MUPA, PEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOAbI, B3aUMOCBA3SAX YEJIIOBEKA C
MNPUPOTHOMN CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHBIE MOTHUBBI, HAIlIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUI
M0 XWMHH, HEOOXOIHUMbIE [JIi OOBSICHEHHUS HAOIIOJAeMbIX TPOIECCOB U
SIBJIICHUI, TIO3HABATEIbHON, MH(POPMAIIMOHHON W YUTATEIBCKOW KYJIbTYPHI, B
TOM 4YHCJI€ HABBIKOB CAaMOCTOSITEILHON paboOThl C Y4eOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOM, JOCTYNHBIMH TEXHUYECKUMH  CPEACTBAMU
WH(OPMAITMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYyYEeHHMIO M TIO3HAHWIO, JTIO003HATEIHHOCTh, TOTOBHOCTH U
COCOOHOCTh K €aMOOOpa30BaHUIO, NPOEKTHOM U  HMCCIEAOBATEIbCKOM
NEATEeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANIPABICHHOCTU U YPOBHSI O0yUYEHHUS B
JTaJIbHEUIIIEM

4)(popMUPOBAHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE LIEHHOCTH JKM3HH, OTBETCTBEHHOIO OTHOUIEHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 370pOBbIA 00pa3 >KM3HHU, OCO3HAHUE TMOCJEACTBUU U



HENPUATHE BPEAHBIX TNPUBBIYEK (YMOTpEONCHUs alKOroisi, HapKOTHKOB,

KypeHHs), HEOOXOAUMOCTH  COOJIIOACHUS TpaBWil  0€30MaCHOCTH  MpHU

oOpalleHu! ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U peabHOM KU3HH;
5)TpyaoBOro BOCIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY HM3YYEHHUIO MPOQECCHl M TpyAa pazIuIHOTO
poJa, yBaK€HUE K TPYAY U pe3ynbTaTaM TPYIOBOW NEATEIBHOCTH, B TOM YHCIIE
Ha OCHOBE NMPHUMEHEHUS MPEAMETHBIX 3HAHUU MO XWMHUHU, OCO3HAHHBIN BBHIOOD
WHIMBHIYAIbHON  TPAaeKTOpUU TMPOJOJKEHHS 00pa3oBaHUA C  Y4IETOM
JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTpeOHOCTEH, YyCHemHol TpoPeCCUOHANBHONW IEATeIbHOCTU U Pa3BUTHUSA
HEOOXOJMMBIX YMEHHH, TOTOBHOCTHh aJaNTHPOBAThCS B MPO(eCcCHOHATHHOU
cpene;

6)3K0JI0THYeCKOro0 BOCIIUTAHMS:

HKOJIOTUYECKHU IIeTIECO00pa3HOe OTHOIIEHUE K MPHUPOJAE KaK HMCTOYHHKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAaHMUS, TOHUMAHKUE IICHHOCTH 3/J0POBOTO
1 0e30macHOro oOpasza KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
GU3NIECKOMY U TICUXHUYECKOMY 3/I0POBBIO, OCO3HAHUE IICHHOCTH COOJFOICHUS
npaBui 0E30MacHOTO TMOBEJCHHsS MpH paboTe C BemecTBaMHU, a TaKkKe B
CUTYAIUSX, YTPOKAIOIINX 3OPOBBIO U JKU3HH JIIOJICH;

CHIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOTydaeMble IPH U3YUCHUH XUMUH, NS
pelleHusl 3aaad, CBS3aHHBIX C OKpPYXKAlOIIeW MPHUPOJHON cpemou, s
TIOBBIIICHUS YPOBHS JKOJOTUYECKOW KYJIbTYphl, OCO3HAHHS TJI00AaTBHOTO
XapakTepa SKOJOTUYECKUX MpoOJeM U IMyTed HUX peuieHus MOCPECTBOM
METOJIOB XMMHH, SKOJIOTUYECKOTO MBIILJICHUS, YMEHUSI PYKOBOJCTBOBATHCA UM
B MTO3HABATENbHON, KOMMYHHUKATUBHON U COIIMAIBHON TIPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaqMETHBIX pE3yJIbTATOB BBIACISIOT 3HAYMMBIE IS
dbopMUpOBaHUS MHPOBO33PEHHUS OOIICHAYYHBbIE TIOHATHS (3aKOH, TEOpHs,
IPUHIMII, TUIMOTE3a, (akKT, CHUCTEMa, MPOIECC, AIKCIEPUMEHT H JPYroe.),
KOTOPBIE HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TIpEeIMETax u
MO3BOJIIIOT HAa OCHOBE 3HAHMM M3 OJTHX NPEeAMETOB (HOpMUPOBATH
IpEACTaBICHUE O IEJOCTHOW HAayYyHOM KapTUHE MHpA, U YHUBEpPCAIbHbBIC
yueOHbIe JeWicTBUs (TTO3HABATENIbHbIE, KOMMYHUKATHBHBIC, PETYJSTUBHBIC),
KOTOpble obOecrneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOATEIBHOMY
TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YUYEOHOU JIEATeTLHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble Jornueckue AecTBU:

YMEHUS HCIOJIb30BATh MPUEMBI JOTUUECKOTO MBIIUJIEHUS MPU OCBOCHUU
3HAHUM: paCKPBIBATh CMBICII XUMUYECKUX MOHATUN (BBIACISATh UX XapaKTEPHbIC
MPU3HAKHU, YCTAaHABIMBATH B3aUMOCBS3b C IPYTUMH MOHATHUSIMH ), UCIIOJIb30BATh
MOHATHS I OOBSICHEHUS OTIETBHBIX (PAKTOB U SBIICHUM, BEIOMPATh OCHOBAHUS
U KpUTEpUH [JIs KIaCCU(PUKAIMK XUMHUYECKHX BEMIECTB W XHMHYECKHUX
peaKkiuii, yCTaHaBIMBAaTh MPUUYUHHO-CJIEACTBEHHbBIE CBA3U MEXAY OOBEKTaMHU
W3YUYEHUSI, CTPOUTH JIOTUYECKHUE pacCykAeHUs (MHIYKTUBHBIC, NETyKTHUBHBIC,
10 aHAJIOTHUH), JeJaTh BEIBOJbI U 3aKJIIOYECHUS,

yMEHUE TMPUMEHSITh B TMpOIEeCCe MO3HAHUS NOHATUS (NPEIMETHBIE U
METanpeMETHbIEC), CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCMOJIb3yeMble B
XUMUH, NOpeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XHMHUHU MOJICIbHbBIC
MPEACTaBICHUS — XUMUYECKHUM 3HAK (CUMBOJI 3JIEMEHTA), XUMU4ecKas (opmyia
U YpaBHEHUE XMMHMUYECKON peaKkluu — MPHU PElIeHUH y4eOHO-II03HaBaTEIbHbIX



3a7a4, C y4€TOM JTUX MOJEIBHBIX TMPEACTaBICHUM  BBIBIATH U
XapaKTEepU30BaTh  CYIIECTBEHHBbIE TNPHU3HAKK HU3Yy4aeMbIX OOBEKTOB  —
XUMUYECKUX BEIIECTB M  XUMUYECKUX  pEaKIui, BBIABIATH  OOIIHE
3aKOHOMEPHOCTH, TPUUYUHHO-CIEJACTBEHHBIE CBSI3M W NPOTHUBOpPEUYUS] B
M3y4aeMbIX Mpolleccax u sIBICHUSX.

Ba3oBble uccienoBarejibckue 1eiCTBUS

yYMEHHE HUCTI0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHMS, a TaKkKE B KA4eCTBE OCHOBBI MJii (DOPMUPOBAHUSI TUIMOTE3BI IO
MIPOBEPKE MPABIWILHOCTU BBICKA3bIBAEMBIX CY)XICHUH;

npuoOpeTeHne ONbITa MO TUIAHUPOBAHUIO, OPTaHU3alMK U TPOBEICHUIO
YUYCHUYECKUX OKCIIEPUMEHTOB, YMEHHME HaOJI0aTh 3a XOJIOM Ipoliecca,
CaMOCTOSITEJILHO MTPOTHO3UPOBATH €r0 Pe3yibTat, PopMyIupoBaTh 0000IIEHUS
U BBIBOJIBI TIO pe3yJbTaTaM MPOBEIEHHOTO OIBITA, UCCIIECIOBAHUS, COCTABISATh
OTUéT O IIPOJIETTAaHHON padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATH W HHTEPIPETUPOBATH HHEOOPMAIIUIO
pa3IUYHBIX BHUJOB W (OPM TMPEACTABJICHUSA, TMOJy4YaeMyl U3 pPas3HBIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIPHAsI JIUTEpaTypa XUMHYECKOTO COJepKaHUs,
CIpaBOYHBIC TMMOCOOUs, pecypchl HHTepHETa), KPUTHYECKU OICHUBATH
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHUE TIPUMEHSITh Pa3IMYHbIC METObI U 3aMPOCHI PU TTOUCKE U 0TOOpE
uH(OpMaIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX IS BBITIOJTHEHUS
y4eOHBIX U MTO3HABATENbHBIX 33724 ONMPeIeNIEHHOTO TUTIA, TPUOOPETEHHE OIbITa
B 00JIACTH HUCIOJIb30BaHUSI MH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHA,
OBJIQJICHUE KYJbTYPOl AKTHBHOI'O MCIIOJIb30BAHUS PA3JIMUYHBIX IMOUCKOBBIX
CUCTEM, CAMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY MpeaCcTaBICHUS
uHbOpMAIIMK ¥ WUIIOCTPUPOBATH PEIIaeMble 3a7a4d HECIONKHBIMU CXEMaMH,
auarpaMMaMmu, IpyrumMu popMamu rpaduku 1 UX KOMOMHAIMSIMU;

YMEHHE HCIOJb30BaTh M aHAIM3UPOBATh B IIpoliecce Y4YeOHOW U
UCCIIE0BATEIbCKOM NEeATENbHOCTU uH(pOpMAITIIO 0 BIIUSTHUU
IPOMBILIJIEHHOCTH, CEJIbCKOIO0 XO35WCTBA M TPAaHCIOPTa HAa COCTOSIHUE
OKPY’KAIOIIEH MIPUPOTHON CPEIBI.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHS 3aJlaBaTh BOMNPOCHI (B XO0j€ auanora M (Wik) JUCKYCCHH) IO
CyIIECTBY 0OCYyXmaeMoil TeMbl, (OPMYIHPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHUS IPEJIOKEHHOMN 3a/1a4H;

YMEHUSA NPEACTaBIsATh IOJYYEHHbIE pe3yJbTaThl MO3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JenaTh MNpPE3CHTALMIO
pPE3YNbTATOB  BBIMIOJHEHUS XHMHUYECKOTO JKCIIEpUMEHTa (J1a00OpaTOPHOTO
OTIbITA, JIA0OPATOPHON PAOOTHI MO MCCIETIOBAHUIO CBOWCTB BEIECTB, YIE€OHOTO
MIPOEKTA);

YMEHUSA Y4YEOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABAaTEIBHOM M  UCCIEAOBATENbCKON  JEATEIbHOCTH TPU  PEUICHUU
BO3ZHUKAIONUX MPOOJIEM HAa OCHOBE ydé€Ta OOIIMX WHTEPECOB U COTIACOBAHMSI
mo3unuii  (0OCyXaeHHs, OOMEH MHEHHUSIMH, «MO3TOBBIC  IIITYPMBI»,
KOOpAWHAIUS COBMECTHBIX JACHCTBHI, OMNpeNesieHHEe KPUTEPUEB IO OLICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U ApyTHE).

PeryisiTUBHbIe YHUBEpPCAJIbHbIE yYeOHbIE NeCTBHS:

YMEHUE CaMOCTOSITEILHO OMNPENEsATh NN JIeATeIbHOCTU, TUIAHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U MIPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BEIOUpATh Hanbosee 3(hPeKTUBHBIE CIOCOOBI PEIICHUSI YUEOHBIX



U MO3HABAaTEJIbHBIX 3aa4, CAMOCTOATEIIBHO COCTABIATH WU KOPPEKTUPOBATH
NPEIIOKEHHBI QJITOPUTM JEUCTBUM IMPU BBIOJHEHUU 3aJaHUN C Y4YETOM
MOJIYYE€HHsI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHUBATh COOTBETCTBHUE IOJIYYEHHOI'O pe3yibTaTa 3asBICHHON LEIH, YMEHUE
HCIIOJIb30BATh W aHAJIM3UPOBATh KOHTEKCTBI, IpejjaracéMble B YCIOBHUU
3a1aHUN.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO
COJIep>KaHMsI, YCTAaHOBJIEHHOTO JaHHOW (denepanbHON paboueil mporpaMMoi,
BBIICJISIIOT: OCBOCHHBIE 00YUYaIOIMIMMUCS HAay4YHbIC 3HAHMS, YMEHUS U CIOCOOBI
neucTBUM, crneuuduyeckue IS TPEIMETHOM 001acTH  «XUMHS», BUIBI
NEATEJIBHOCTA IO TMOJYYEHUIO HOBOTO 3HAHUA, €ro HWHTEPHpETalUH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xonmy oOydenuss B 8 kijacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaThb CPOPMHUPOBAHHOCTH Y OOYYAIOIIUXCS YMEHHUI:

e PACKpBIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITUI: aTOM, MOJIEKYJIa,
XUMHUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpPOIHASL M HEOJHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJISIpHAsT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas
Macca, MaccoBasi JOJd XUMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJSIDHBIH ~ 00BEM, OKCH/I, KHUCJIOTA, OCHOBAaHHUE, COJIb,
ANEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCJIEHHUS, XUMUYECKash peaKlus,
KJaccupUKaIMs peakuii: peakliui COSTMHEHUS, PEAKIIUU Pa3I0KEHUS,
peakluyd 3aMelieHHs, peakiuu OOMEeHa, JK30- U SHIOTEPMUUYECKUE
peakuuu, TeroBoi 3PGeKT peakluu, SApo aToMa, IEKTPOHHBIN CIOU
aToMa, aTOMHAas OpOuWTal b, pAAUYC aroMa, XUMHUYECKas CBS3b,
NOJISIPHAsT W HENOJsIpHAash KOBAJEHTHAsl CBS3b, MOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JoJi1 BellecTBa (IPOLEHTHAs
KOHIICHTpAILIMs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI H
NPUMEHATH 3TH HOHATUS IPU ONUCAHUM BEUIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XHMMHUYECKYI0 CHMBOJIMKY JMJIA COCTaBICHHUS (Hopmyl
BEIIECTB U YPABHCHUI XUMHUYECKUX PEAKIIUN;

e ONpENeNsiTh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHMHApHBIX
COCIMHECHUSAX, CTCMECHb OKHUCJICHUS  DJIEMEHTOB B  OWHApHBIX
COCMHEHUAX, NPUHAIJICKHOCTh BEIIECTB K OINPEACIEHHOMY KIaccCy
COeNUHEHUN 1Mo (opmyliaM, BUJ XUMHUUYECKOW CBSI3M (KOBAJICHTHAS U
MOHHAs1) B HEOPTaHUYECKUX COECTUHEHHUSIX;

e packpeiBaTh cmbica llepuonnueckoro 3akona [[. M. Menneneesa:
JEMOHCTPUPOBATh MOHMMAaHUE NMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT UX MOJI0KeHUA B [lepuoanueckon cucreme,
3aKOHOB COXPAHEHUSI MAacChl BEIIECTB, NOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIAPHOTO YYE€HUs, 3aKOHAa ABOTaapo;

e ONHUCHIBATH W XapakTepH30BaTh TaOnuuHyro ¢opmy I[leproamdeckoii
CHCTEMbl XHMHUYECKUX JJIEMEHTOB: pa3iauyaTh IOHATUS «TJIaBHas
noarpynmna (A-rpynmna)» u «nobounas noarpynmna (b-rpymnna)y», mansie
1 OOJbIINE MEPUObl, COOTHOCUTh 0003HAUCHHUSI, KOTOPbIE UMEIOTCS B
tabnuie «llepuoanueckas cucrema Xxumudeckux siaemeHTtoB J[. U.
MenpaeneeBay € YHCIOBBIMUA XapaKTEPUCTUKAMU CTPOCHUS aTOMOB



K

XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsaja  sapa, oOIlee YuCio
AJIEKTPOHOB U PACTIPEIECICHUE UX M0 AIEKTPOHHBIM CIOSM);
KJIacCUUIIMPOBATH ~ XUMUUYECKHUE  DJIEMEHThI,  HEOPraHUYeCKHue
BEIECTBA, XUMUYECKHUE Peakiuu (10 YUCITY U COCTABY YYaCTBYIOIIUX B
peaKkIuu BeleCTB, MO TeII0BOMY 3 exTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOICTBA BEIIECTB
pa3IMYHBIX  KJacCcoB,  MOATBEpXkJash  OMHCaHWE  MpUMEPAMU
MOJICKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIU;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B  3aBUCUMOCTU OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKHUX
peBpaIleHU B Pa3IMUYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIDHYIO U  MOJISIDHYIO MACCHI
BEUIECTB, MAacCOBYIO JIOJII0 XHMHYECKOr0 »3JeMeHTa Mo ¢dopmyie
COCIMHEHHUs, MacCOBYIO JIOJII0 BELIECTBA B pPacTBOpPE, NPOBOIUTH
pacy€Thl MO YPaBHEHUIO XUMUUYECKOW peaKInu;

IPUMEHATh OCHOBHBIC OIEpPAllMM MBICIUTEILHOU JEATeIbHOCTH —
aHanM3 M CHHTE3, CpaBHEHHME, 0000IeHne, CHUCTeMaTH3alHIO,
KJ1acCU(UKAINIO, BBISIBJICHUE MPUUYUHHO-CIICICTBEHHBIX CBSI3EH — JIs
U3YUYEHHUs CBOWMCTB BEIIECTB M XHMHUYECKHUX pEaKIUi, €CTECTBEHHO-
HAay4YHBIC  METOJABl  TO3HAHUA —  HAOJIOJICHWE, HU3MEpPCHHUE,
MOJICIMPOBAHKE, YKCIIEPUMEHT (peajbHbIA U MBICJICHHBIN);

clenoBaTh TpaBWJIaM  TIOJIb30BaHHMS ~ XMMHUYECKOW TMOCYIOH U
nabopaTopHbIM O0OpYAOBaHHEM, a TakKe IMpaBuiIaM oOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIUSMU TIO BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKHX OTMBITOB MO MOJYYEHUI0 U COOUPAHUIO
raz000pasHbIX BEIIECTB (BOJZOPOJA M KHCIOPOJAA), MPHIOTOBICHHIO
pacTBOpPOB C  OMNpeneNéHHOM MaccoBOM J0Jedl  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh M MPOBOAUTH XUMUYECKUE IKCIEPUMEHTHI 110
pacmo3HaBaHUIO PACTBOPOB IIENOYEH W KUCIOT C TIOMOIIBIO
WHIUKATOPOB (TakMyc, heHondTanenH, METUIOpaHK U JIPyTHe).

KOHIly oOyueHus B 9 kJjiacce TpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE [OJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD y O0YUAIOIINXCS yMCHHUI:

PAcCKpbIBaTh CMBICJ OCHOBHBIX XUMHWYECKUX MOHSATUN: XMUMHUYECKHIA
3JIEMEHT, aTOM, MOJIEKYyJd, UOH, KaTUOH, aHHOH, MPOCTOE BEIIECTBO,
CJI0’KHOE BEILECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb
OKUCJICHUS, XUMHUYECKas peaklus, XUMHUYEeCKas CBS3b, TEIJIOBOU
b dexT peakuuu, MoOIb, MOJSPHBIA O0BEM, PACTBOP, DICKTPOIUTHI,
HEBJICKTPOJIUTBI, SJIEKTPOIUTAYECKAS] JUCCOLMALINS, PEAKIMA UOHHOIO
oOMeHa, KaTanu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HeoOpaTUMBIC PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHCJIUTENb, BOCCTAHOBUTENb, OKHCICHHUE W  BOCCTAHOBJICHHE,
ajuioTponusi, amM@OTEPHOCTb, XUMHUYECKass CBsI3b (KOBaJEHTHas,
WOHHAsl, METa/UIMuecKas), KpPUCTAJUIMYECKass pelmeTka, KOoppo3us
METAJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW PpEAKIMUHU, IMPEIEIbHO
nonyctuMast konuentpanusa [1/IK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKMX MOHSATUU U
MPUMEHSITH 3TH TOHSATHUS MPU ONMMCAHUK BEUIECTB U UX MPEBPALICHUN;
UCIIOJb30BaTh XUMHUYECKYI0 CHMBOJMKY JJIsI COCTaBIICHHS (POpMYyIl
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHI;



OMpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHHUS XHUMHUYECKHX
AJIEMEHTOB B COEIUWHEHUSAX pa3IMYHOIO COCTaBa, MPUHAIJICKHOCTh
BEUIECTB K ONpPENENEHHOMY KJIACCy COEAMHEHUN Mo (QopMynam, BUJ
XUMUYECKOW CBS3M (KOBaJeHTHAs, WOHHAsA, MeETa/UInuecKas) B
HEOpPraHMYECKUX COEAMHEHUSX, 3aps]l MOHA M0 XUMHUYECKo (opmyie,
XapakTep Cpeabl B BOJAHBIX PACTBOpPAX HEOPTaHUYECKUX COCAUHEHUH,
THUII KPUCTAUINYECKOU PEIIETKA KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cmbich l[lepuognueckoro 3akoHa [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €r0 MOHMMAaHUE: ONMHUCHIBATh W XapaKTepHU30BaTh
Tabnumunyo Gopmy [lepuoauyeckoit CUCTEMBI XUMUUYECKUX DJIEMEHTOB:
pa3nuuath MOHSATUS «TJaBHas moAarpynmna (A-rpynmna)» U «moOodHas
noarpynmna (b-rpynmna)», manble u OoJblliie TEPUOIBI, COOTHOCUTh
0003HaueHUsl, KOTOpPhIE HUMEIOTCS B TMEpUOAUYECKOM Tabmuue, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XHUMHUUYECKUX
3JIEeMEHTOB (COCTaB W 3apsii sjpa, oOlIee YHUCIO JJIEKTPOHOB U
pacrpesieyieHue UX 0 DJJICKTPOHHBIM CJI0sIM), OOBSICHSATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUW CBOMCTB AJICMEHTOB U UX COSJMHCHUH B
npejaeax MaJibIX MEePUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHUS
UX aTOMOB;

KIacCU(PUIIUPOBATh ~ XUMHUUYECKHUE  DJIEMEHTBhI, = HEOPTraHWYECKHe
BEIIIECTBA, XUMUYECKHUE peakiuu (110 YUCIy U COCTAaBY YYaCTBYIOIIUX B
peakiuu BEUIeCTB, MO TEIUIOBOMY 3 (eKTy, M0 U3MEHEHHIO CTeleHen
OKHUCJICHHS] XUMUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME U Clielu(PUUecKre XUMUYECKUE
CBOMCTBAa MPOCTBIX W CIOKHBIX BEHIECTB, MOATBEpXkKAasi OINKCAHUE
IpUMEpaMy MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHMX
XUMUYECKUX PEaKIUi;

COCTaBJISATh YPABHEHHUS DJIEKTPOIUTHYECKON THUCCOLUMALMHU KHUCIOT,
IEJIOYE W COJIEd, MOJIHBIE W COKpAIEHHBIC YPABHCHUS pEaKIUM
MOHHOTO  OOMEHa, ypaBHEHHUS  pEaKIHil,  MOJATBEP KIAIOIINX
CYILIECTBOBAHUE T'€HETUYECKOUW CBSI3M MEXKIY BELIECTBAMH Pa3IMUYHBIX
KJIACCOB;

PacKpbIBaTh CYHIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
TIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS,
BO3MOKHOCTU TMPOTEKAHUS XUMUYECKUX IMPEBPAIICHUI B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MaccChl
BEIIECTB, MAacCOBYIO JOJI0 XHMHYECKOrO0 JJIEMEHTa M0 Qopmyiie
COEIMHEHHs, MacCOBYIO JOJII0 BELIECTBA B pPacTBOpPE, IPOBOIUTH
Pacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaklny;

coOmoaTh MpaBWia TOJB30BAHUS  XHMUYECKOW TOCYAOH |
1abopaTopHbIM OO0OpPYZOBaHUEM, a TaKXKe MpaBwiIa OOpalieHHs C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKLUMSIMU IO BBIIOJIHEHUIO
1a00paTOPHBIX XUMHUYECKHX OTBITOB MO MOJYYCHUIO U COOMPAHUIO
ra3o000pa3HbIX BEMIECTB (AMMHAKa U YIIIEKUCIIOTO ra3a);

MPOBOJIUTh  PEAKIIMM, TMOJITBEPKIAIOIINE KAueCTBEHHBI COCTaB
pa3IMYHBIX BELIECTB: PACMO3HABaTh OMNBITHBIM NYTEM XJIOPHUI-,
OpoMuna-, wuoaun-, kapobonar-, d¢ocdar-, cuiaMKar-, cyibdart-,
TUAPOKCUA-UOHBI, KATUOHBI AaMMOHHSI U MOHBI M3YYEHHBIX METaJUIOB,
MPUCYTCTBYIOIIHME B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX BELIECTB;



e TMPHUMEHATH OCHOBHBIC OIEPAIMA MBICIUTEILHON NEITeIbHOCTH —
aHaTu3 M CHUHTE3, CpaBHEHHE, 00O0O0IIeHue, CcHCTeMaTU3aluIo,
BBISIBJICHUE TIPUYUHHO-CIICICTBCHHBIX CBSI3€H — ISl M3yYEHUsT CBOWCTB
BEIIECTB M XUMHUYECKUX PEaKIMHA, CECTECCTBEHHO-HAyYHBIC METOMIbI
NO3HAHUS — HAOJIOJCHUE, U3MEPEHUE, MOJICTUPOBAHUE, IKCIICPUMEHT
(peanbHbIN " MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Buapbl nesiteJibHOCTH

Ne HaumeHoBaHue pa3ae/ioB (undposrbie) .

Kontpoabnsie | IlpakTuueckue 00y4YaKLIUXCsl C y4eTOM padoyei
n/n U TeM MPOrpaMmbl Bcero o0pa3oBare/ibHbIE

padoTshI padoThI NPOrpaMMbl BOCIIMTAHUSA
pecypcsl

Pasznea 1.1lepBoHavanibHble XUMHYECKHE MOHATUHSA

BeicTpauBath pa3BEpHyThIE
MIACbMEHHBIE U YCTHBIE OTBETHI C

XI/IMI/I?I — Ba’KHasid 06J'IaCTB I CJIBIO pa3BI/ITI/I$I TIIO3HABATCJIIBHBIX
bu6mmoreka [IOK
C€CTCCTBO3HAHUA U MOTHUBOB, HaHpaBJ'IeHHI)IX Ha
1.1 B 5 0 2 https://m.edsoo.ru/7f4183 .
MPaKTUYECKOU 7¢ MOJTy4CHUE HOBBIX 3HAHHH 110

ESITENILHOCTH YEJI0BEKA XHMUH, HEOOXOIUMBIE IS
00BsACHEHUS HAOIIOIaEMBIX
MPOIECCOB U SIBIICHUA.

Jnuanor, HanpaBJIeHHbIA HA
¢dbopMupoBaHHE TOHUMAHUS

bu6mmoreka [IOK
BermiectBa u Xxumuueckue [IEHHOCTH HAyYHOTO ITO3HAHMS,
1.2 15 1 0 https://m.edsoo.ru/7f4183
peaknuu 7c Pa3BUTHSI MUPOBO33PEHYECKHUX
_ NPEJCTaBICHUI O BEIIECTBE U
XAMUYECKON peaKIu.
Utoro no pazneny 20
Pa3nen 2.BaxHeiimue npeacTaBuTe M HEOPraHMYECKHUX BEIECTB
Bubnuoreka [JOK becena, popmupyromias
Bosayx. Kucnopon. 1 opmupyto
2.1 6 0 0 https://m.edsoo.ru/7f4183 HKOJIOTHUYECKH IeIeco00pa3Hoe
[Tonsitre 06 okcuaax
ic OTHOIIICHHE K MPUPOJIE KaK



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

MCTOYHUKY JKU3HU Ha 3eMIIe.

2.2

Bonopona.Ilonstue o
KHUCJIOTaX U COJISIX

bubmnoreka IIOK
https://m.edsoo.ru/7f4183

ic

Pemenne xuMuaeckux 3aja4,
CBSI3aHHBIX C OKPYXKAIOIIEH
MPUPOIHO 1 CPENIOH,
HaIpaBJICHHLIX HA IIOBBINICHHUEC
YPOBHS DKOJIOTMYECKON KYJIbTYPBI,
OCO3HaHHUs IJ100aJTLHOTO XapaKTepa
AKOJIOTMYECKUX MPOOIIEM U ImyTen
UX pEIIeHUs MOCPEICTBOM METO/I0B

XHUMHU.

2.3

OCHOBHEBIE KJIACCEI
HEOPraHMYeCKUX
COEIUHEHUN

11

bu6moreka [IOK
https://m.edsoo.ru/7f4183

7c

IIpoBeneHne XUMHUYIECKOTO
SKCIIEPUMEHTA C LEJIBI0 Pa3BUTHUSA
MHUPOBO33PEHYECKUX
IIPEJICTaBICHUN O BEILECTBAX U
XMMHMYECKHAX PEAKLHAX,
COOTBETCBYIOIIMX COBPEMEHHYIO
YPOBHIO Pa3BUTHS HAYKH U
COCTAaBJIAIOLINE OCHOBY IS
IIOHMMAaHMsI CYIHOCTH HAy4YHOU
KapTUHBI MUPA U IIPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTAX
pa3BUTHS IPUPOJBI.

2.4

Bona. Pacteopsl. Ilonstue
00 OCHOBaHUSX

bu6moreka [IOK
https://m.edsoo.ru/7f4183

7c

Juarnor, HanpaBlIeHHBIH Ha
(dbopMHUPOBaHKE FKOJIOTHUECKOTO
MBIIIIJICHHS], Pa3BUTHE YMEHUS
HCIIOJIb30BATH €TI0 B
MMO3HABATEIbHOM,



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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KOMMYHUKAaTUBHOM U COLIMAJIBHOM

IIPaKTHKE.

Wroro mo paznmeny 30

Paznen 3.Ilepuoanyeckuii 3akon u [lepuoanueckasi cucrema xummuueckux 3j1eMeHToB /I, U. MenaeneeBa. Ctpoenue aToMoB. XUMHYeCKas
cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHBIE PeaKIIun

becena, nanpaBiieHHas Ha

[Tepuonnueckuii 3aKOH U (dhopmupoBaHUe IIEHHOCTHOTO
[Tepuonnueckas cucrema bubnuoteka [JOK OTHOIIEHUS K OTEYECTBEHHOMY

3.1 XUMHUYECKUX DIIEMEHTOB /J[. 7 0 0 https://m.edso00.ru/7f4183 KYJbTYPHOMY, HCTOPUYECKOMY U
N. Mengeneea. CtpoeHue 7c HAayYHOMY HacCJIeI1I0, MTOHUMAHHUIO
aToma 3HAYCHMSI XMMUUECKOU HAyKH B

KU3HH COBPEMEHHOTO 00II1eCTBa.

Pemenne xumMudeckux 3aaad,
HaITpaBJICHHBIX HA Pa3BUTUC

uHTEpeca K 00y4eHUIo 1
XuMuyeckasi CBSI3b.

Bbu6nuoreka IIOK MMO3HAaHMIO, POPMHUPOBAHNE
OKucauTenbpHO-
3.2 8 1 0 https://m.edso00.ru/7f4183 OCO3HAHHOTO OTHOIIEHUS K
BOCCTaHOBUTEJILHBIC
ic npodeccuoHanTbHOMY BBIOOPY U
peakiuu
MIPOJIOKCHHUIO 0Opa30BaHMS C
YYETOM JINYHOCTHBIX HHTEPECOB U
CITOCOOHOCTEN K XUMUH.
bubnuorexa [JOK
Hroro no pasaeny 15 https://m.edso0.ru/7f4183
7c
bubmuorexa [JOK
PesepBHOE Bpemst 3 0 0 1

https://m.edsoo.ru/7f4183
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OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

68



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

9 KUIIACC

Ne KosnuyectBo yacos
DJIeKTPOHHbIE Buabl fesitesibHOCTH
HaumeHoBaHue
(uu¢posbie) o0y4aromuxcs ¢ y4eTom
Il | pa3jeioB H TeEM Kourpoububie | IIpakTHyeckue .
Bcero o0pa3oBare/ibHbIE padoueii mporpaMMbl
/| mporpamml padoThI padoThI
pecypchbl BOCIIUTAHUS
n
Paszpnen 1.BemiecTBo 1 XUMHYeCKHE peaKIUH
BeicTpauBath
pa3sBEPHYTHIE
MUCbMEHHbBIE U YCTHbBIE
OTBETHI C LIETBIO
a3BUTHUS
[ToBTOpEeHuE 1 P
. bubnuoreka [JOK [1I03HABATEJIbHBIX
yriyOJieHue 3HaHUH’
5 1 0 https://m.edsoo.ru/7f4la | MOTHBOB, HAIIPaBJICHHBIX
OCHOBHBIX Pa3/IeJIoB
636 Ha TOJyYCHHE HOBBIX
Kypca 8 kiacca s
3HAHUN IO XUMUH,
HE0OXO0UMBIE JJIs
00bsCHEHUS
HaOJI0JaeMBbIX MPOIECCOB
U SIBJICHUU.
Jnuanor, HanpaBJIeHHbIN
Ha popMUpOBaHUE
OcHoBHBIC bu6mmoreka [IOK
MOHMMAaHMsI LIEHHOCTU
3aKOHOMEPHOCTH 4 0 0 https://m.edsoo.ru/7f41a

XUMHNYCCKHUX peaKquI

636

HAy4yHOTO MO3HAaHUH,
pa3BUTHS
MHUPOBO33PEHYECKUX



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

MPEJCTaBICHUN O
BEIIECTBE U XUMHYECKOHU
peaKkuuu.

Pemenne XxuMu4ecKux
3a/7a4, HalPaBJICHHbBIX Ha
pa3BUTHE UHTEPECA K
00YYEHUIO U MTO3HAHMIO,

DNEeKTPOTUTHIECKAS
bubmuoreka [JOK dbopMupoBaHHe
JTUCCOITHAITHS.
8 1 1 https://m.edsoo.ru/7f4la | OCO3HAHHOTO OTHOILECHUS
XHWMHUYECKUE PEAKIIUH B
636 K TIpO(hECCHOHATEHOMY
pacTBopax
BBIOOPY M MPOJIOJKEHUIO
00pa3oBaHus C yUeTOM
JUYHOCTHBIX MHTEPECOB U
CrocoOHOCTEN K XUMHUHU.
Hroro no pazneny 17

Paznen 2.HeMeTa/JILI M UX COeIUHEHUS

becena, hopmupyromas

9KOJIOTHUECKU
1enecooOpasHoe
OTHOIIICHHE K MPUPOJIC
OO6mras xapakTepucTuKa bubnuorexa [JOK
KaK UCTOYHHKY JKU3HU Ha
XUMHUYECKUX DJIEMEHTOB 4 0 1 https://m.edsoo.ru/7f41a
3emiie, 0CO3HaHUE
VIIA-rpynnsl. ['anorexs 636

LIECHHOCTH COOJIIOACHUS
npaBui 0€30MMacHOTo
MOBEICHUS TIPU

obparieHuu ¢



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

BEILIECTBMH, a TakK K€ B
CUTYyalUAX, YIPOXKAOIINX
3I0POBBIO U KU3HU
JIFOJICH.

OO01as XxapakTeprucTUKa
XUMHNYECCKHUX JJIEMCHTOB
VIA-rpynmel. Cepa u e€
COCIUHCHU A

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
636

Pemienne xumuueckux
3aJ1a4, HaIlPaBJICHHBIX HA
pa3BUTHE CIIOCOOHOCTH
MIPUMCHSITh 3HAHHUS,
MOJTy4aeMbIe TTPU
W3YYCHUU XHMHH.
OO6cyxneHue
rJ100abHOTO XapakTepa
AKOJIOTUYECKHUX TTPOOIIEM.

OOmiast xapakTepuCcTUKa
XUMUYECKUX JIEMEHTOB
VA-rpynmsl. A30T,
dhochop u ux coeTMHEHUS

bu6moreka [IOK
https://m.edsoo.ru/7f41a
636

Pemenne xumMudeckux
3a/1a4, HaIPaBJICHHBIX HA
pa3BUTHE CIIOCOOHOCTH
MIPUMEHSATH 3HAHUS,
MoJIy4aeMbI€ MPU
H3YYCHUU XUMUH.
Ob6cyxnenue
IJI00aJIBHOTO XapakTepa
AKOJIOTHUYECKHUX TTPOOIIEM.

OO1as xapakTepuCTHKa
XUMUYECKUX JIEMEHTOB
IVA-rpynmnel. Yraepon u
KPEMHHH U UX
COEJIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
636

Huanor, hbopmupyromuit
OCO3HaHUE IEHHOCTH
’KW3HU, OTBETCTBEHHOTO
OTHOILIEHHUSI K CBOEMY
310POBBIO, YCTAHOBKHU Ha



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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3JI0pOBBIM 00pa3 KU3HHU,
OCO3HAaHUE MOCIIEICTBUI
N HCHIPUATUC BPCIAHBIX

IIPUBBIYCK.

Hroro no pazneny 25

Pazgen 3.MeTa/iibl M UX COCAUHEHUSA

I'pynnbiBas paboTa,
ITOBBIIIAOIIAsA I/IHTepeC K
HpaKTI/I‘IeCKOMy
M3YYEHHIO0 Mpodeccuii u
TpyZAa pa3IuyHOTO poja,
. bu6mmoreka [IOK
OOmue cBoiicTBa YBOKECHUE K TPYAY U
4 0 0 https://m.edsoo.ru/7f41a .
METaJIOB 636 pe3yabTaram TPyI0BOi
T AESITEIbHOCTH, B TOM

YUCJIC Ha OCHOBC

IIPUMECHCHUSA
MNPEAMETHBIX 3HAHWH 110
XHUMHH.

['pynmneiBas paboTa,
MOBBILIAIONIAS] HHTEPEC K
MPAKTHYECKOMY

bubnuorexa [JOK N
U3y4YeHHIO npodeccuii u

16 1 2 https://m.edsoo.ru/7f41a
636

Baxxneiinme meTayuisl 1

UX COEAMHEHNUS TpyZAa pa3IudHOIo poAa,
yBa)K€HHE K TPyAY U
pe3yapTaTam TpyI0BOI

ACATCIIBHOCTH, B TOM



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

YHCJIe HA OCHOBC
MIPUMEHEHHUS
MPEIMETHBIX 3HAHUM 110

XUMUH.

Hroro no pazneny 20

Paznen 4.Xumus n okpyxxaiouias cpeaa

becena, hopmupyromas
9KOJIOTHUECKU
1eaecooopasHoe
OTHOILLIEHUE K IPUPOJIE
KaK UCTOYHHUKY KHU3HH Ha
3eMiie, 0CO3HaHHE
LIEHHOCTH COOJIIONECHUS
MpaBuJ OE30TIaCHOTO
MOBEICHUS MTPU

BemtectBa 1 MmaTepualisl B BubmaoTexa [IOK oOpareHuy ¢
p 3 0 0 https://m.edsoo.ru/7f41a p
JKU3HU 4EJI0BEKa 636 BEIIECTBMH, a TaK K€ B

CUTYaIUsX, YTPOKAIOLIUX
3JI0POBBIO U )KU3HU
moaeit. O6cyxaenue
BOIIPOCOB, CBSI3aHHBIX C
OKpY’Karollel MpUupoHON
Cpenou, JUisl MOBBIIECHUS
YPOBHS SKOJIOTUYECKOM
KYJIbTYpPbI, OCO3HAHUS
r106aIbHOTO XapakTepa



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

AKOJIOTMYECKUX MPOOIEM
U IIyTE€W UX PELICHMUS.

Hroro no pazneny 3
bubmnoreka IJOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO 63

YACOB I10 ITPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KoJsinyecTBo yacoB
N4
HpaKaneCK 3J’leKTp0HHLIe III/I(l)pOBLIe
n| Tema ypoka Beer Konrpoinu ne paboThbl o0pa3oBaTe/ibHbIE PeCypChl
/ 0 ble padoThl
n
I1 . P
PEAMET XHMHH. FOIL XUMHH B 1 0 0 bu6mmoreka [IOK https://m.edsoo.ru/ff0d210c
JKU3HU yesioBeka. Tena u BemecTna
I1
OTPITHE O METOAAX HOSHAHMA B 1 0 0 bu6moreka [IOK https://m.edsoo.ru/ff0d227e
XUMUH
[Tpaktrueckas padota Ne 1 «IIpaBma
6 6 .
PaAbOTBI B JIADOPATOPHH I MPHEMBI 1 0 1 Bu6morexa LIOK https://m.edsoo.ru/ffod23dc
oOpareHus ¢ 1abopaTOpHBIM
000pyI0BaHUEM
4 .C 0
HeTpIe BemeCTBaUH eMecH. LAI0CODRE 1 0 0 bu6mmoreka LIOK https://m.edsoo.ru/ff0d26ca
pazzaeseHus cMecen
[IpakTueckas pabora Ne 2
«Paznenenne cmeceit (Ha mpumepe 1 0 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
ATOMBI 1 MOJIEKYJIbI 1 0 0 bu6mmoreka LIOK https://m.edsoo.ru/ff0d2a6¢
X .3
VIMHTHACCRIE STCMEHTRL. SHAKH 1 0 0 Bu6miorexa [JOK https://m.edsoo.ru/ff0d2bes
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB
[IpocThle U coKHBIE BeLeCTBa 1 bubmmoteka L{OK https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJIIDHOE YUYEHUE 1 bubmuoteka LIOK https://m.edsoo.ru/ffod2d50



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

o -

3aKOH NOCTOSHCTBA COCTABA BELIECTB.
Xummueckas popmyia. BareHTHOCTD
aTOMOB XMMHYECKHX 3JIEMEHTOB

bu6mmoreka LIOK https://m.edsoo.ru/ff0d2eae

OtHOCHUTEIbHAA aTOMHAs Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca

bubanoreka L1OK https://m.edsoo.ru/ff0d323c

MaccoBas J10J151 XUMHYECKOTO
3JIEMEHTA B COEIMHEHUH

bubnuoteka [{OK https://m.edsoo.ru/ff0d350c

KomnuectBo BemiecTsa. Moub.
MognspHas macca

bu6moreka IIOK https://m.edsoo.ru/ff0d5230

dusnyeckre U XUMHUYECKUE SIBICHUS.
XuMu4ecKas peakius

bubnuoteka [{OK https://m.edsoo.ru/ff0d37fa

[Ipu3Haky U ycioBHs IPOTEKAHUS
XUMHUUYECKUX pPeaKIHil

bu6mmoreka LIOK https://m.edsoo.ru/ff0d3al6

orRrloR|IMRLPR|lOR[NMR|[RL R

3aKOH COXpaHEHHs MacChl BEIIECTB.
XUMUYECKUE YPABHEHUS

bu6mmoreka IIOK https://m.edsoo.ru/ff0d3b88

~N -

Brranciaenus KOJIM4YE€CTBA, MaCChbl
BCIICCTBA 110 YPAaBHCHUSAM
XUMHYCCKHUX peaKI_[I/Iﬁ

bu6mmoreka LIOK https://m.edsoo.ru/ff0d5708

Knaccudukanus XxuMmuaeckux
peakiuil (CoeTMHEHNsI, Pa3I0oKECHHUSI,
3aMeIIeHus, 0OMEeHa)

bubnuoteka [{OK https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIii-
sHIKIIoeaucT. O000ImeHne 1
CHCTEMAaTH3aIis 3HAaHUH

bubmuoteka [{OK https://m.edsoo.ru/ff0d40c4

KonTtponpHas padota Nel mo treme
«BemecTBa 1 XUMHUYECKUE PEAKLIUN»

bubmuoteka [{OK https://m.edsoo.ru/ff0d4290
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Bo3agyx — cmech razos. Cocras
Bo3ayxa. Kucinopox — anement u
npocroe BeuecTBo. O30H

bu6mmoreka LIOK https://m.edsoo.ru/ff0d448e

DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHCJIOpoJia (peaKkIuy OKUCIICHUS,
ropenue). [lonstue 00 oxcuaax

bubnuoteka [{OK https://m.edsoo.ru/ff0d4614

CriocoObl MostydeHus: KUCI0po/ia B
a00paTOPUH U MIPOMBIIIICHHOCTH.
[Tpumenenne kuciopoaa

bubnuoteka [{OK https://m.edsoo.ru/ff0d497a

TennoBoii 3¢ ekt xumMuueckoin
peaxiuu, IoHsATHE O
TEPMOXUMHUYECKOM YPaBHEHHH, IK30-
U SHJOTEPMUYECKUX PEAKIIHAX

bubnuoteka [{OK https://m.edsoo.ru/ff0d4790

TommBo (HedTh, yroiab U METaH).
3arps;3HEHHE BO3/IyXa, CIOCOOBI €ro
MPEOTBPAILCHHS

bu6mmoreka IIOK https://m.edsoo.ru/ff0d4c4a

DN

[IpakTuueckas padota Ne 3 o Teme
«[lonydyenue u cobupanue
KHUCIIOPO/1a, U3yYEHUE ero CBOMCTBY»

bu6mmoreka LIOK https://m.edsoo.ru/ff0d4ae2

Bonopon — anemeHT u mpocToe
BelecTBo. Haxosxienue B nmpupoie

bubmuoteka [{OK https://m.edsoo.ru/ff0d4dd0

Ou3nyecKkue U XUMHUIECKHE CBONCTBA
BoJlopoAa. [Ipumenenune Bogopoaa

bubmuoteka I{OK https://m.edsoo.ru/ff0d4dd0

IloHsATHE O KHCIIOTaX U COMISAX

bubmuoteka I{OK https://m.edsoo.ru/ff0d50d2

Wl O N DNN(NDN

CrniocoObl nosryyeHus Bo10poia B

bu6muoreka ITOK https://m.edsoo.ru/ff0d4dd0
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nabopaTopuu

[Ipaktudeckas padora Ne 4 o teme

3
1 «Ilonmyuenue u cobupanue BoI0PO/Ia, bubnuoteka [{OK https://m.edsoo.ru/ff0d4f42
W3yYEHHE E€r0 CBOMCTB)
3 MonspHblii 006EM Ta30B. 3aKOH
P bubnuotexa [{OK https://m.edsoo.ru/ff0d542e
2 ABorajapo
3 Brrunciaenus 00n€Ma, KOJIMYeCTBA
3 BEIIECTBA Ia3a Mo €ro U3BECTHOMY bubmuoreka L{OK https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEMIECTBA UJIH 00BEMY
3 Borancnenus 00EMOB Ta30oB 110
4 YPAaBHEHUIO PEAKIIMHU Ha OCHOBE bubnuoreka [{OK https://m.edsoo.ru/ff0d5708
3aKOHa OOBEMHBIX OTHOIICHH ra30B
3 DuU3NYECKUE U XUMUYECKHE CBOMCTBA
bu6mmoreka IIOK https://m.edsoo.ru/ff0d587a
5 BOJIBI
3 CocraB ocHoBanuii. [Tonsitue 06
bu6mmoreka LIOK https://m.edsoo.ru/ff0d59e2
6 WHJIMKATOpax
Bona kak pactBoputes.
3 Hacepimmennbie 1 HEHACHITIICHHBIC
- . Bu6miorexa LJOK https://m.edsoo.ru/f0d5b40
7 pacTBophl. MaccoBas J10Ji BellecTBa
B pacTBOpe
[IpakTuueckas padora Ne 5 mo Teme
3 «[IpuroToBieHHE pacTBOPOB C
P . . P vp . bu6mmoreka LIOK https://m.edsoo.ru/ff0d5eba
8 onpeneaEHHON MacCOBOM J10J1ei
PacTBOPEHHOTO BEUIECTBA»
3 KonTtponbHas padota Ne2 o teme
P P bubnmuoteka I{OK https://m.edsoo.ru/ff0d6342
9 «Kucnopoa. Bompopoa. Boga»
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Oxcunpl: cocTaB, KiIaccupuKaIms,
HOMEHKJIaTypa

bu6mmoreka LIOK https://m.edsoo.ru/ff0d664e

-

[Tosmmydyenune u XuMHU4YECKUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(}OTepHBIX OKCHUIOB

bu6mmoreka LIOK https://m.edsoo.ru/ff0d664e

OcHoBaHuUs: COCTaB, KIacCU(PUKALINS,
HOMEHKJIaTypa

bubnuoteka [{OK https://m.edsoo.ru/ff0d67ca

[Tosmydyenne n XuMH4YECKHE CBOMCTBA
OCHOBaHUH

bubnuotexa [{OK https://m.edsoo.ru/ff0d67ca

Kucnotsl: cocras, kinaccuduxarus,
HOMEHKJIaTypa

bubnuoteka [{OK https://m.edsoo.ru/ffOdfee2

arldbplw s s

[Tosnydyenune u XuMHUYECKHE CBOMCTBA
KHCTIOT

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

[op I SN

Conu (cpennue): HOMEHKIATypa,
CHOCOOBI OJTYyYESHHS, XUMUYECKHE
CBOICTBa

bu6mmoreka IIOK https://m.edsoo.ru/00ad9474

~N A

[Ipaktuueckas padota Ne 6. Permenue
AKCIEPUMEHTAIbHBIX 33/1a4 10 TEME
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKHUX
COEOUHEHUIN

bu6mmoreka IIOK https://m.edsoo.ru/00ad9b7c

I'eneTnyeckas cBs3b MCKAY KJIaCCaMH
HCOPraHu4CCKHUX CO@I[I/IHCHI/Iﬁ

bubmuoteka I{OK https://m.edsoo.ru/00ad9a50

O0001IeHNE U cUCTEMATU3 AU
3HaHUH

bubnuoreka I{OK https://m.edsoo.ru/00ad9ch2

ouv|lo |l &

KonTtponpHas padota Ne3 o teme
"OCHOBHBIE KJIACCHI HEOPTaHUUYECKUX

bubmuoteka [{OK https://m.edsoo.ru/00ad9ela
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coequueHuin"

[TepBbie MOMBITKH KIacCUpUKAIIIT

5
1 XUMHYECKUX daeMeHTOB. IToHsaTHE O bubnnoreka LIOK https://m.edsoo.ru/00ad9ffa
rpynnax CXOJAHBIX AIEMEHTOB
[Tepuonnueckuii 3aKOH U
5 Ilepnoauueckas cucteMa
pHOA bubnuoteka [{OK https://m.edsoo.ru/00ada52c
2 XUMHYECKUX anemMeHToB JI. W.
MenneneeBa
5
3 [Iepuoasl, rpynmsl, TOATPYIIIBI bubmuoreka L{OK https://m.edsoo.ru/00ada52c
5 Crtpoenue atomoB. CocTaB aTOMHBIX
bubnuoteka [{OK https://m.edsoo.ru/00ada342
4 sep. M3oTomsr
5 CtpoeHue AIIeKTPOHHBIX 000JI0UeK
5 aToMOB 3JieMeHTOB [leproanueckoit bu6mmoreka IIOK https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepuCcTUKa XUMHUYECKOTO
5 DJIEMEHTA II0 €T0 MOJI0KEHHUIO B
N bu6mmoreka LIOK https://m.edsoo.ru/00ada824
6 [Tepuonnueckoit cucreme /1. U.
Menneneesa
3nayenue [leproanyeckoro 3akoHa
5 JIST Pa3BUTHS HAYKH U IIPAKTUKHU. 1.
LD K . p“ A bu6mmoreka LIOK https://m.edsoo.ru/00ada96e
7 N. MenpaeneeB — y4€Hbli, I1e1aror 1
rpaKJIaHUH
5 ONEeKTPOOTPHUIIATEILHOCTE aTOMOB
POOTPHHL bubmuoteka I{OK https://m.edsoo.ru/00adaab8
8 XUMHYECKUX DJIEMEHTOB

HMoHnas xuMuueckas CBI3b

bu6muoreka [{OK https://m.edsoo.ru/00adac34
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KoBanentaas oJsIpHasd XUMHUYCCKasa

9
6
1 bu6mmoreka LIOK https://m.edsoo.ru/00adaab8

0 CBA3b
6 K

OBATICHTHAA HEnoApHas 1 Bu6miorexa [JOK https://m.edsoo.ru/00adaab9
1 XUMHYECKas CBSI3b
6
5 CreneHb OKUCICHUS 1 bu6mmoreka LIOK https://m.edsoo.ru/00adae28
6 O -

KHCAITEIbHOTBOCCTAHOBHTEILHBIC 1 bu6mmoreka [IOK https://m.edsoo.ru/00adb076
3 peaxIu
6
4 OKHCIUTENN U BOCCTAaHOBUTEIN 1 bu6mmoreka [IOK https://m.edsoo.ru/00adb076
5 KontponbHas padota Ne4 o teme
5 «CTtpoeHue atToma. XUMHUYECKast 1 bu6moreka [IOK https://m.edsoo.ru/00adb486

CBS3b»

6 P % . 0600

C3CPBHRI YPOK © EH cHue 1 1 bu6mmoreka LIOK https://m.edsoo.ru/00adb33c
6 CHCTEMAaTHU3aIis 3HAaHUH
6 P % . 0600

C3CPBHRI YPOK © EH cHue 1 1 bu6mmoreka LIOK https://m.edsoo.ru/00ad9ch2
7 CHCTEMAaTHU3aIis 3HAaHUH
6 P I . 0000

C3CPBHBIM YPOK © EH crme u 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d61c6
8 CHCTEMAaTH3aIis 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 68 6

I[TPOTPAMME
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9 KUIIACC

Ne n/m Tema ypoka

KoaunuyecTBo 4acoB

JJeKTpoHHbIe NH(POBbIe 00pa3oBaTebHbIE PeCypChl

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoThbI

[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema
XUMHUYECKnX deMeHToB []. 1.
MenpneneeBa

bubnuoteka [{OK https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B
M3MEHEHHUH CBOWCTB
XUMUYECKUX HIEMEHTOB
MEPBBIX TPEX MEPUOTOB

bu6mmoreka IIOK https://m.edsoo.ru/00adb6b6

Knaccudukanus u
3 HOMEHKJIaTypa
HEOPraHUYECKUX BEIIECTB

bu6mmoreka LIOK https://m.edsoo.ru/00adb7e2

Bunel xuMuueckou CBSA3U U
4 TUIBI KPUCTATUTUYECKUX
pEmETOK

bubnuoteka I{OK https://m.edsoo.ru/00adbac6

Kontponbras padorta Nel no
teme «IloBTOpeHue u

5 yri1yOJaeHne 3HaHUH
OCHOBHBIX Pa3/IeNoB Kypca 8
KJaccay

6 Knaccudukarus XuMUYECKUX

bubmuoreka I{OK https://m.edsoo.ru/00adbcb0
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peaKuuii 10 pa3IMYHbIM
MIpU3HAKaM

[TonsaTHe 0 ckopocTH
XUMHUYECKON PEaAKIUU.
[ToHATHE O TOMOTEHHBIX U
TeTEPOrE€HHBIX PEAKIIHIX

bu6mmoreka LIOK https://m.edsoo.ru/00adbe9a

[ToHATHE O XUMHYECKOM
paBHOBecuu. DaKTOPBHI,
BIIMSIFOIIIME HA CKOPOCTh
XUMUYECKON PEaKny 1
MTOJIOKEHNE XUMUYECKOTO
paBHOBECHS

bubnuoteka [{OK https://m.edsoo.ru/00adc28c

OKHCIIUTEILHO-
BOCCTAHOBHUTEJIbHBIE PEAKITUN

bu6mmoreka LIOK https://m.edsoo.ru/00adcade

10

Teopust 3IEKTPOTUTUYECKOIN
nuccouuanuu. CUIbHbBIE U
ci1abble AIIEKTPOJIUTHI

bu6mmoreka LIOK https://m.edsoo.ru/00adcd68

11

HNonnbie ypaBHEHUS peakuid

bu6mmoreka LIOK https://m.edsoo.ru/00add448

12

XuMHYeCcKHe CBOMCTBA KHUCIIOT
M OCHOBAaHHUH B CBETE
MPEeACTABICHUI 00
ANEKTPOJIUTUYECKON
JICCOIAIIAN

bubmuoteka I{OK https://m.edsoo.ru/00add5d8

13

XMUMHYECKHE CBOMCTBA COJIEN
B CBETE MPECTaBICHUI 00
AIEKTPOJIUTUYECKON

bubnuoteka I{OK https://m.edsoo.ru/00add8b2
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JUuccoluanuu

14

[TonsiTue 0 ruaponu3e coJien

bu6mmoreka LIOK https://m.edsoo.ru/00add9d4

15

O06o061IeHNE U
cUCTeEMAaTHU3alus 3HAaHNN

bu6mmoreka LIOK https://m.edsoo.ru/00addd12

16

[IpakTueckas padora Ne 1.
«Pemenune
OKCIICPUMCHTAJIBHBIX 3a1a4»

bubnuoteka [{OK https://m.edsoo.ru/00addbfa

17

KonTponsnas pabora Ne2 no
Teme «IJEKTPOJTUTHYECKAS
qucconranys. XuMu4ecKue
peaKkIru B paCTBOPAX»

bubnuoteka [{OK https://m.edsoo.ru/00addecO

18

OO6mras xapakTepucTuKa
rajoreHoB. XUMHUYECKHE
CBOICTBa Ha MpUMeEPE XJIopa

bu6mmoreka IIOK https://m.edsoo.ru/00addfe2

19

XnopoBonopoa. Comnsanas
KHUCJIOTA, XUMUYECKHE
CBOMCTBA, MOJTYYCHHE,
MIPUMEHCHHE

bu6mmoreka LIOK https://m.edsoo.ru/00ade104

20

[IpakTuueckas pabora Ne 2 o
teMe «IlonydyeHue consHo
KHUCTIOTBI, U3y4eHHE €&
CBOMCTB»

bubmuoteka [{OK https://m.edsoo.ru/00ade348

21

Brruncnenus no ypaBHEeHUSIM
XMUMHYECKUX PeaKlui, eclu
OJIMH U3 PEareHTOB JIaH B
HU30BITKE

bubnuoteka [{OK https://m.edsoo.ru/00ade488
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22

OO1ast xapakTepuCTUKa
aneMeHToB VIA-rpymnmbl

bu6mmoreka LIOK https://m.edsoo.ru/00ade64a

23

AnnoTtponHsie MoU(pUKaLUN
cepnl. Haxoxnenue cepsol u €€
COCIMHEHUH B IPUPOJIE.
XHAMHYECKUE CBOMCTBA CEPBI

bu6mmoreka LIOK https://m.edsoo.ru/00ade64a

24

CepoBoa0po1, CTpOCHHUE,
(1)I/I3I/I‘-I€CKI/I€ U XUMHUYCCKHUEC
CBOICTBa

bubnuoteka [{OK https://m.edsoo.ru/00ade802

25

Oxcunpl cepbl. CepHas

KHCTI0Ta, (PU3HYECKUe U
XHMHWYECKIE CBOMCTBA,

IIPUMEHEHHE

bubnuotexa [{OK https://m.edsoo.ru/00adea28

26

XUMHUYECKUE PEAKIINH,
JeKallue B OCHOBE
MIPOMBIIIJIEHHOTO Ccriocoba
MOJIy4EHUS] CEPHOMN KUCIIOTHI.
XUMHUYECKOe 3arpsi3HeHne
OKpY’Karolle cpe/bl
COEIMHEHUSIMH CEpBI

bu6mmoreka LIOK https://m.edsoo.ru/00adec8a

27

Brrunciaenue maccoBoit JOJIN
BbIXOJa MPOAYKTA pCaKIIun

bubnuoteka I{OK https://m.edsoo.ru/00adec8a

28

OO1as xapakTepuCcTUKa
snemMeHToB VA-rpynnsl. A30T,
pacnpoCTpaHEHUE B IPUPOJE,
¢bu3nyeckrue 1 XUMHUYECKHUE

bubnuoteka I{OK https://m.edsoo.ru/00adeea6



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

CBOICTBA

29

AmMmuak, ero ¢usuueckue u
XUMHYECKHE CBOMCTBA,
MIOJIy4Y€HUE U IPUMEHEHHE

bu6mmoreka LIOK https://m.edsoo.ru/00adf004

30

[IpaxTnueckas padora Ne 3 no
teme «llonmyuenne ammuaka,
W3yYEHHE €r0 CBOMCTB)

bu6mmoreka LIOK https://m.edsoo.ru/00adf180

31

A3oTHaAg KHACJOTa, €
CI)I/ISI/I‘—IGCKI/I@ U XUMHUYCCKHEC
CBOIiCTBa

bubnmuoteka [{OK https://m.edsoo.ru/00adf306

32

Hcnonp30BaHue HUTPATOB U
COJIEW aMMOHHSI B KA4ECTBE
MHHEPAJIbHBIX yI00pECHHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpYKaroLEen Cpeibl
COEJIMHEHUSIMU a30Ta

bu6moreka IIOK https://m.edsoo.ru/00adf518

33

dochop. Oxcun pocdopa (V)
u pochopHas kucmoTa,
bu3nvecKkue U XUMHUECKUE
CBOWCTBA, MOJTyYCHUE

bu6mmoreka LIOK https://m.edsoo.ru/00adf68a

34

Hcnonws3oBanue docdaToB B
Ka4eCTBE MHUHEPAIbHBIX
ynoopeHuii. 3arps3HeHne
IPUPOJHOM cpenbl GocaTamu

bubmuoteka I{OK https://m.edsoo.ru/00adfc20

35

VYriepon, pacipoCTpaHEHUE B
npupoje, puznyeckue u

bubmuoteka [{OK https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

XUMHYECKHUE CBOUCTBA

36

Oxcuppl yriaepoaa, ux
¢bu3nvecKre 1 XUMHUECKUE
CBOMCTBa. DKOJIOTUYECKHE
poOJIeMBbl, CBSI3aHHBIE C
okcuzom yriepona (1V)

bu6mmoreka LIOK https://m.edsoo.ru/00adfebe

37

VYronHasa KUCIOTAa U €€ COJIn

bubnuoteka [{OK https://m.edsoo.ru/00ae006c

38

[IpaxTueckas padora Ne 4 o
teme "[lonydyenue
YIJIEKHUCIIOTO Ta3a.
KauectBenHnas peakuus Ha
KapOoHaT-uOH"

bubnuoteka [{OK https://m.edsoo.ru/00ae027e

39

[lepBoHauanbHbIe TOHATHUS 00
OpraHMYECKUX BEIIEeCTBAaX KaK
0 COEIMHEHUSAX yriepoaa

bu6mmoreka IIOK https://m.edsoo.ru/00ae054e

40

Kpemuuii u ero coequuenus

bu6mmoreka LIOK https://m.edsoo.ru/00ae080a

41

[TpakTrueckas padota Ne 5.
Pemenue skcriepuMeHTaNIbHBIX
3am1a4 no Teme «BaxHeitmue
HEMETAJLIbl U UX COCTUHEHUS

bu6mmoreka LIOK https://m.edsoo.ru/00ae0bf2

42

Kontponbras padoTa Ne3 no
TeMe «Baxxueiime
HEMETAJUIbl U UX COCTUHEHUSD)

bubnuoreka I{OK https://m.edsoo.ru/00ae0el8

43

OO1as xapakTepuCcTUKa
XUMHYECKUX DJIEMEHTOB —
MeTajuIoB. Merannndeckas

bubmuoteka [{OK https://m.edsoo.ru/00ae103e



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

CBSA3b U METaJUIMYECKAst
KpUCTaJUINYECKasl PELIETKA.
Pu3nyecKue CBOMCTBA
METaJUIOB

44

XnMHYecKre CBOCTBa
METAaJIJIOB.
DNEeKTPOXUMHUYECKUHN PSiJT
HaIpsHKEHUH METaJUIOB

bubnuoteka [{OK https://m.edsoo.ru/00ae1156

45

O61ue crnocoOb! NOTy4YeHUS
MeTaiioB. CruiaBbl.
Brrauciienus o ypaBHEHUsIM
XUMUYECKUX PEAKIUH, ECIIH
OJIUH U3 PEareHTOB COACPIKUT
IIpUMeECH

bubnuoteka [{OK https://m.edsoo.ru/00ae1156

46

[TonsiTue o koppo3uu
METaJJIOB

bu6mmoreka IIOK https://m.edsoo.ru/00ael278

47

Illenounbpie MeTaJIIbI

bu6mmoreka LIOK https://m.edsoo.ru/00ael4b2

48

OKcHIIBI U THIPOKCHIBI
HATpUs U KaJus

bu6mmoreka LIOK https://m.edsoo.ru/00ael4b2

49

Ilemo4yHO3EMENBHBIE METAIIBI
— KaJIbLUHA 1 MarHui

bubnuoteka [{OK https://m.edsoo.ru/00ael5e8

50

Baxueiimme coequHeHus
KaJIbIHS

bubnuoteka I{OK https://m.edsoo.ru/00ael5e8

51

O06006111EHNE U
CHUCTEMATHU3ALM 3HAHUI

52

KéctkocTh BOJbI U CITIOCOOBI

bu6nuoreka I{OK https://m.edsoo.ru/00ae1886



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
https://m.edsoo.ru/00ae1886

€€ yCTpaHEHHUs

53

[Ipaktuyeckas padora Ne 6 o
teMe "YKEcTKoCTh BOJIBI U
MeTO/1bl €€ ycTpaHeHus"

bu6mmoreka LIOK https://m.edsoo.ru/00aelae8

54

ATOMUHUN

bubnuoteka [{OK https://m.edsoo.ru/00aelc64

55

Am¢oTepHbIe cBOliCcTBa
OKCHJIa U THJIPOKCH]IA

bubnuoteka [{OK https://m.edsoo.ru/00aelc64

56

Keieso

bubnuoteka [{OK https://m.edsoo.ru/00ael1d86

57

OKcuapl, THAPOKCUABI U COTTU
xenesa (1) u xenesa (111)

bubnuoteka [{OK https://m.edsoo.ru/00ae35e6

58

O0600mIeHne 1
cucTeEMaTu3alys 3HaHUu!

59

[TpakTruueckast padota Ne 7.
Pemenne skcniepuMeHTATBHBIX
3a7a4 1o teme «BaxkHelimniue
METAJIIbI K KX COEAUHEHHUS

bu6mmoreka [{OK https://m.edsoo.ru/00ae3de8

60

Brruucienus mo ypaBHEHUSIM
XUMHUYCCKUX PEAKIUH, CCITH
OJIMH U3 PEarcHTOB JaH B
M30BITKE WIIA COJICPKUT
npuMecu. Beraucnenus
MAacCOBO J0JIM BBIXOJa
MPOJIyKTa PEAKIuU

bubnuoteka [{OK https://m.edsoo.ru/00ae1750

61

O06006111EHNE U
CHUCTEMATHU3ALM 3HAHUI

62

KonTtponsHas padota Ne4 mo



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

TeMe «BakHenmine MeTauibl U
UX COECOUHEHUI

BemectBa u matepuaisl B

63 | MOBCEAHEBHOM KM3HH 1 bubmnoreka LIOK https://m.edsoo.ru/00ae3f50
YeIIoBeKa
X

64 MMquCKoeugarpﬂgHeHHe 1 bu6mmoreka [IOK https://m.edsoo.ru/00ae4270
OKPYKAIOIIEH CpeJIb
P

65 OB XHMUH B PetieHin 1 bubmuoreka I{OK https://m.edsoo.ru/00ae4270
AKOJIOTMYECKUX MPOOIEM
PeseprubrIit ypok. O600meHne

66 N 1 bubmuoreka I{OK https://m.edsoo.ru/00ae0dOa
1 CUCTEMaTU3allnia 3HAHNN
PesepBubIil ypok. O600meHne

67 . 1 bu6mmoreka IIOK https://m.edsoo.ru/00adb33c
M CHCTEMAaTH3allus 3HAaHUI
PesepBubIil ypok. O600meHne

68 N 1 bu6mmoreka IIOK https://m.edsoo.ru/00ad9ch2
M CHCTEMAaTH3allus 3HAaHUI

OBIIEE KOJIMYECTBO YACOB 68 .

I10 ITIPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJIS YYEHUKA

» Xumus, 8 kiacc/ Kysznenoa H.E., Tutosa .M., I'apa H.H., Akiinonepnoe
obmectBo «M3natenscTBO «IIpocBemnieHne»

» Xumus, 9 kinacc/ ,Kysunenosa H.E., Turosa 1.M., I'apa H.H. AkiiuonepHnoe

O6H_ICCTBO «HSI[&T@JIBCTBO «HpOCBCHleHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

AxmetoB M.A., I'apa H.H.Xumus: 8 knacc: Mmeroanueckoe nocodue. - M.:
Benrana-I'pad, 2014

AxmeroB M.A., I'apa H.H. Xumus: 9 xnacc: Meroauyeckoe nmocodue. - M.:
Benrana-I'pad, 2014

Kysnenosa H.E., JIEBkun A.H. 3agaunuk no xumuu: 8 kiacc. - M.: Benrana-
I'pad, 2021

Kysuenona H.E., JIéBkun A.H. 3agaunuk no xumuu: 9 knacc. - M.: Bentana-
I'pad, 2021

Turosa .M., EBcradreBa E.. Xumus: HaBepCThIBaEM YITYIIIECHHOE:

nuaakTHaIeckue Marepuansl: 8-11 kimaccel. - M.: Berrana-I'pad, 2007.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET



