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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOMU
o0pazoBaTeIbHOM IpOTrpaMMBbl OCHOBHOTO o01ero oOpa3oBaHus,
npeactaBieHHbIx B @I'OC 00O, a Takxke Ha ocHOBE (enepanbHON paboueit
MporpaMMbl BOCIIUTAHUS M C YYETOM KOHIEMIMM MPENojaBaHusi y4eOHOro
npeamera «XuMHs» B 00pa3oBaTeNbHbIX —opraHusauusx Poccuiickoi
Odenepaunm.

[Iporpamma mo xumMum 1aéT MpEACTaBICHHE O LEJNAX, OOIel cTpaTeruu
oOy4eHUsi, BOCIHMTAHUS W PA3BUTUS OOYUYAIONIUXCS CPEACTBAMU Y4EOHOTO
npelMeTa,  yCTaHABIMBAeT  00fA3aTENbHOE  MPEIMETHOE  COJEp)KaHue,
nperycMaTpUBaeT pacipe/ielieHne ero Mo Kjiaccam M CTPYKTYpUPOBAaHHE I10
paszzieiiaM M TeMaM MPOTrpaMMbl MO XHMHH, OIpPEEseT KOJIUYECTBEHHbBIE U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHYEMYIO
MOCJICIOBATENIBHOCTh M3YYCHUST XUMHUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTHKH Yy4eOHOTO TMpoIlecca, BO3PACTHBIX
0COOEHHOCTEHW OO0yYaroluXcsi, ONpeaesieT BO3MOXHOCTA MpeAaMeTa i
peanuzanuu TpeOOBaHMI K pe3yJbTaTaM OCBOSHHUSI OCHOBHOM 00pa30oBaTeIbHOM
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero oOpa3oBaHus, a TakKe TPeOOBaHUMN
K pe3yjibTaTaM OOy4YeHUss XMMHUHM Ha YpOBHE IeJiell u3ydeHHUs MpeameTra u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHON MAESTENBHOCTH OOYYaroOIIerocsi Mo
OCBOCHHUIO YUEOHOTO COJEPIKaHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOW JUIsi (DOPMUPOBAHUS MHUPOBO33PEHUS
o0y4aromierocsi, ero NpeCTaBICHU 0 MaTEpPUATLHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UrparoT GOPMHUPYEMBIE XUMHEH MPEICTABIECHUS O B3aMMOIIPEBPAIICHUIX
SHEPruu U 00 SBOJIOIUHU BEIIECTB B MPHUPOJIC, O MyTIX PEHICHUS III00ATbHBIX
mpoOJIeM YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPTreTHUSCKOM,
MUIIEBON M SKOJOTUYECKON 0€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peaju3aldd BO3MOXKHOCTEH i1 CcaMOpa3BUTUA U
dbopMupoBaHUS KYyJIBTYyphl JWUYHOCTH, €€ oO0meld u QyHKIIMOHAITBHOU
IPAaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHME MBILIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEM
OoOydJarommXCcs, HABBIKOB HMX CaMOCTOSITCIIbHOW y4eOHOW JesSTEITbHOCTH,
AKCHEPUMEHTAIBHBIX W HUCCIEAOBATEIbCKUX YMEHUW, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPOGECCUOHAIBHON JIESITEIIbHOCTH;



3HAKOMUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LETOCTHOTO B3IJIIa HA €IWHCTBO MPUPOABI M  YEJIIOBEKA, SBISIETCS
OTBETCTBEHHBIM 3TArloM B ()OPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH
oOyyJarommxcs;

crocoOCTBYeT (hOPMUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHbIM 3HAHUAM, K TPUPOJE, K 4YEJIOBEKY, BHOCHUT CBOM BKJIaJd B
HKOJIOTMYECKOE 00pa3oBaHUE O0yUaIOIIUXCA.

JlaHHbIe HarpaBiieHUs] B 00y4EeHUHU XUMUKU O0ECTIeUUBAIOTCS CeIu(UKO
coJliepKaHMusl y4yeOHOTO TpeAMeTa, KOTOPBIM SIBISETCS  IeJaroruvyecku
aJanTHPOBAaHHBIM OTpaKEHHWEM 0a30BOM HAYKH XUMUHM Ha OINpPEeIEHHOM dTare
e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTI'O OOIIEro 0Opa3oBaHMsI OPUEHTUPOBAH
HAa OCBOEHHE OOYYarOIIUMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TMOHSITUH XUMUH,
OCHOB HEOPTaHWYECKOM XHMHUHM U HEKOTOPBIX OT/ACJIBHBIX 3HAYUMBIX TOHSATUN
OpraHUYeCKOM XUMHHU.

Crpykrypa coaepkaHusi IporpaMMBbl 10 XUMUK C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOTr0 Mojaxoja K e€ u3ydeHuto. CojiepKaHue CKIIaJIbIBACTCS U3 CUCTEMBI
HNOHATUNA O XHMHYECKOM DJIEMEHTE W BEUIECTBE M CHUCTEMbI TOHSITUH O
xuMHudecko peakiuu. OO0e STU CUCTEMBI CTPYKTYpPHO OpraHU30BaHbI IO
OPUHIUITY TOCJIENOBATEIBHOTO PA3BUTUSl 3HAHUM HA OCHOBE TEOPETHYECKUX
IpEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepumomnueckoro 3akona JI. 1. MenmeneeBa kak OCHOBHOT'O 3aKOHa
XUMUU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBA3H;

— TMpPEACTABICHUM 00 JIEKTPOIUTUUYECKON TUCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX W OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEAOBATEIHLHO OT
OTHOTO ypOBHA K JPYrOMYy, BBINOJHSAA (PYHKIUH OOBSCHEHUS U
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHUS U TIOJIYYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl TIO XUMHUU CIHOCOOCTBYET (DOPMUPOBAHHIO
MPEJCTABIEHUS] O XHMHWYECKOM COCTAaBIIAIOIIENM HAYyYHOW KapTUHBI MHUpPa B
JIOTUKE €€ CUCTEMHOUN MPUPOIbl, IECHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO
Y METOJIaM MO3HaHUA B Hayke. M3yueHue XuMuu npoucxXoauT ¢ IPUBICUCHUEM



3HAHUW W3 paHee HU3YUYEHHBIX YUYEOHBIX MNpeaMeToB: «OKpYKarOMUi MUp»,
«buonorus. 5—7 knacce» u «duznka. 7 Kimacey.

[Ipy wu3ydeHWHM XUMUU TMPOUCXOTUT (HOPMUPOBAHWE 3HAHWA OCHOB
XUMUYECKOM  HaykKu Kak  oOOJacTd  COBPEMEHHOI'O0  €CTEeCTBO3HAHUS,
MPAKTUYECKON JEATETbHOCTH 4YeJIOBEeKa W KaK OJHOTO U3 KOMIIOHEHTOB
MUPOBOM KyJIBTYphl. 3ajlaya y4eOHOIro MpeaMeTa COCTOUT B (OPMUPOBAHUU
CUCTEMbl XMMHUYECKUX 3HAHUM — BaXKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U
TEOPETUYECKUX TMOJOKECHUHN, JOCTYMHBIX OOOOIIEHUI MHUPOBO33PEHUECKOTO
XapakTepa, S3blKa HayKd, B MPHUOOIICHHH K HAYYHBIM METOJaM ITO3HAHMS TIPH
W3YYCHHHM BEIICCTB M XMMHUYCCKHX pEakiHid, B (OPMHPOBAHUU U Pa3BHTHH
MO3HABATEILHBIX YMEHUN W HMX NPUMEHEHUU B Yy4eOHO-NO3HABATEIbHOU H
y4eOHO-UCCIEIOBATEILCKON IESITEIbHOCTH, OCBOCHHHM TIpaBUi 0€30MacHOTO
oOpalieHust ¢ BEIECTBAMH B TTOBCETHEBHOM JKH3HHU.

[Ipy wu3ydyeHnn XWMHUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
Ba)KHOE 3HAYCHHUE PUOOpETN TaKKe IIeNH, KaK:

— (opMUpOBaHHE HHTEIUICKTyaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYTHUUECTBY, CAMOCTOSTEILHOMY MPUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM SKU3HU;

— HampaBJICHHOCTh OOYYECHHS Ha CHCTEMaTHYeCKOe MPUOOIIEeHUE
0oOy4JaromuXxcs K CaMOCTOSITENIbHON MO3HABATENIbHOM NESITebHOCTH, HAYYHBIM
METOJIaM TMO3HAHUS, (POPMUPYIOIIMM MOTHBAIIMIO U PA3BUTUE CIIOCOOHOCTEH K
XUMHH;

—  obecmedyeHue  yCIIOBHIA, CIIOCOOCTBYIOIIIUX ~ TPUOOPETEHUIO
OOy4JaromMMHCS ~ OMbITAa  pPa3HOOOpa3HOW  JESITENbHOCTH, TIO3HAHUA U
CaMOTIO3HAaHMS, KIFOUEBBIX HABBIKOB (KIIOUEBBIX KOMIETEHIUM), HMEIOIUX
YHUBEPCAJIbHOE 3HaUEHUE JJIS PA3IMYHBIX BUJIOB JCSITEILHOCTH;

— ¢opMupoBanue o0meH (QYHKIHMOHATBLHON ¥ €CTeCTBEHHO-HAYYHON
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBICHATH U OIECHUBATH SIBICHHUS
OKPYXAIOIIEro MUpa, MCIOJIb3Ysl 3HAHUS U OIBIT, TIOJYYCHHBIC NPU U3yUYECHUU
XUMHH, TPUMEHATh MX TPU PEUICHUU MPoOJieM B TOBCETHEBHOW >KU3HU U
TPYZOBOU AEATEIbHOCTH;

— ((dopmupoBaHne y O0OydYalOmUXCS TyMAaHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUSI TEHHOCTH XWMHYECKUX 3HAHWUW JUISI BBIPAOOTKH DKOJOTHYECKH
1eJIeCO00Pa3HOTO TIOBEACHHS B OBITY W TPYJAOBOW JESITEIBHOCTH B IETAX
COXpaHEHHMs CBOETO 3J0POBbs M OKPY’KAIOLIEH MTPUPOITHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAaHUI0O HA OCHOBE YCBOCHHUS OOIIEYEIOBEUECKUX LIEHHOCTEH,



TOTOBHOCTH K OCO3HAHHOMY BbIOOpY Tmpoduiass U  HANPaBICHHOCTH
JanbHeHIIero o0yyeHusl.

OO6miee yucno 4YacoB, OTBEAEHHBIX JUIsl WM3YYEHUs] XMMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTanisieT 136 yacos: B 8 kiacce — 68 yacoB
(2 yaca B Heenmo), B 9 kimacce — 68 yacoB (2 yaca B HECIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Posib XuMUM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BemiecTB. [loHsATHE 0 MeTOaxX MO3HAHUSA B XUMHUU. YHCTHIE BELIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE HJIEMEHThl. CUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U ClIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass (popmyna. BaleHTHOCTP aTOMOB XMUMUYECKHX AJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENIbHAs aTOMHasg Macca.
OtHOcHUTENBHAS MOJICKYJIsIpHAsi Macca. MaccoBasi 40JIsl XUMUYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemectBa. Monbs. MounsipHas  macca.  B3auMocBA3b
KOJIMYECTBA, MACChl M YHCIIAa CTPYKTYPHBIX €IMHUIl BellecTBa. Pacu€rsl 1o
dbopmynaM XUMHUECKUX COCTUHEHUH.

du3znueckue M XUMHUYECKUE SBJICHUA. XHMHUYECKas peakuus u eé
NPU3HAKK. 3aKOH COXPAHEHMS MacChl BELIECTB. XHWMHUYECKHUE YpPaBHEHUSI.
Knaccuduxkaius XuMu4ecKkux peakiuil (CoOeIMHEeHUs, Pa3I0KEeHUs, 3aMEIICHNUS,
oOMmeHa).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XUMHUYECKOW MOCYJ0M, MpaBuiaMu paboThl B TabopaTopuu
U npuéMamu oOpallieHus ¢ JabopaTOPHBIM OOOpYAOBaHHEM, H3yYECHUE U
omucaHue (HU3UYECKUX CBOMCTB 0Opa3lloB HEOPraHMYECKUX BEIIECTB,
HabOmonenne ¢pu3ndeckux (TMIaBlieHUe BOCKa, TastHUE JbAa, PaCTUPAaHUE caxapa
B CTYIIKE, KAIEHUE W KOHJICHCAIUS BOJblI) U XHUMHUYECKUX (FOPEHHUE CBEYU,
MPOKAJMBAHUE MEIHOW MPOBOJOKH, B3aUMOAECHCTBUE MeJa C KHUCIOTOM)
ABJICHUM, HAOMIONEHUE U ONUCAHWE NPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (pa3ioKeHue caxapa, B3auMOACHCTBHE CEPHOM KUCIOTHI C XJIOPUAOM
Oapus, paznoxenue rugapokcuna meau (1) mpu HarpeBanum, B3auMOJEHCTBUE
xene3a ¢ pactBopoM conu meau (1), uzyuenue cnoco0oB pa3fieNieHUsl CMECEH: ¢
MOMOIIBI0  MarHuTa,  (QUIBTPOBAHWE,  BBHIMAPUBAHHWE,  JUCTHILISALINSA,
xpomaTtorpadus, MPOBEJACHHE OYNCTKHA IMOBAPCHHOW CONHM, HAOIIOJECHUE U
ONMCAaHUE PE3YyIbTaTOB MPOBEACHUS OMNbITA, WILIFOCTPUPYIOLWIETO 3aKOH
COXpaHEHHMsI MacChl, CO3/JaHUE MOJIETIEH MOJIEKYJT (IIAPOCTEP>KHEBBIX).

BaxHeilmne npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB



Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — 3neMeHT u npocToe
BellecTBo. HaxokaeHue kuciiopojia B mpupone, puznueckue M XUMHUECKUE
cBoicTtBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kucinopoga. CrocoOb
MOJIyYEHHUs KHUCIOpoJa B Jlabopatopuud U MpoMbIUieHHOCTH. Kpyrosopot
KHCJIopoa B ipupojie. O30H — ayloTponHasi MOAU(pHUKAIUS KUCIOPOoa.

TeroBoit 3(pPexT XMMUYECKON peakuu, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- M JHIAOTEPMHUYECKHE PEaKUMHU. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3JlyXa, YCUJIEHUE MAPHUKOBOTO 3 eKTa, pa3pylieHne 030HOBOTO CJIOS.

Bonopon — snemeHT M mpocToe BemiecTBO. Haxokaenwe Bogopojia B
npupojse, (¢GU3NYECKHEe W XUMHUUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nosryyeHust. Kuciaortsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®duszuyeckue CBOWCTBa BOJbl. Boga kak pacTBOpuTeNb. PacTBOpBI.
HacelllieHHbIE W HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBasi 1075 BelIeCTBA B pacTBope. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBaHnus. Ponb pacTBOpOB B MpUpOAE U B KU3HU 4esnoBeka. Kpyrooport
BOJIbI B PUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa U OUKMCTKA MPUPOTHBIX
BOJ.

Knaccuduxanus sHeoprannyeckux coenuHeHuit. Oxcuanl. Knaccudukamms
OKCHJIOB: cojieoOpa3ytoniue (OCHOBHBIC, KHUCJIOTHBIC, aMQOTepHbIC) U
Heconeobpasyromue. Homenknarypa oxcujaoB. DPuznueckrue U XUMHUYECKUE
CBOMCTBa OKCUIOB. [losyuyeHue OKCHI0B.

OcunoBanusi. Knaccudukanusi OCHOBaHWI: MIENOYHM M HEPACTBOPUMBbIC
ocHoBaHMs. HoMeHknaTypa ocHoBaHHU. PU3NUECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHuil. [losryueHrne OCHOBaHUI.

Kucnortel. Knaccudukanus kucinor. Homenknarypa kucior. dusnyeckue
U XMMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOCcTM MetaimmoB H. H. bekerona.
[Tomydenue KUCHOT.

Comu. Homenknatypa coneil. ®Pu3M4YecKue M XHMHYECKHE CBOWCTBA
conent. [lonydyenue comnen.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUU.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE OIPEIECIICHUE COACPKAHUS KHCIOpOAa B  BO3IYXE,
MoJlyyeHue, coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOMCTB KHUCIOpOJA,
HAOJFOZICHWE  B3aUMOJICMCTBHS  BEMIECTB C  KHCIOPOJOM H  YCIIOBHUSA
BO3HUKHOBEHUS M TIpeKpauleHus TopeHusi (1Mokapa), O3HAKOMJIEHHUE C
oOpa3llaMyd OKCHJIOB M OINKMCAaHWE WX CBOWMCTB, IIOJIy4Ye€HHE, COOMpaHHUeE,
pacrio3HaBaHWE M HW3y4Y€HHE CBOMCTB BOJIOpoJia (TOpEeHHE), B3aUMOJACHCTBHE



Bojiopoja ¢ okcuaoM meau (I1) (Bo3MOKHO MCIOIB30BaHUE BUACOMATEPHUAIIOB),
HaOMIoIeHHe O00pa3lOB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEAOBAHUE
OCOOEHHOCTEW pPAaCTBOPEHHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCOBOU J10JE€H pacTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBHE BOJBI C METa/NIaMH (HATPUEM U KaJbIUEM)
(BO3MOXHO HCIOJIb30BaHUE BHUAEOMATEPUATIOB), HCCIEIOBaHUE 00pa3loB
HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB, HAONIOACHUE W3MEHEHUS
OKpacKM WHIMKATOPOB B pacTBOpax KHUCIOT U WIEJIOYEH, H3y4YCHUE
B3aumoeicTBus okcuaa menu (II) ¢ pacTBopoMm cepHOM KHCIOTHI, KHCIOT C
METaJUIaMU, PEAKLNI HeNTpanu3aluu, MoIy4eHue HEpaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO METajlla JpPyrMM M3 pacTBopa COJIM, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a7ay Mo TeMe «BakHeilume KiIacChl HEOPraHUYECKHUX
COECIMHEHUI).

IHepuoagnuecknint 3axkoH u Ilepuoamueckasi cucremMa XHUMHYECKHX
ieMenToB J[. . MenneneeBa. CtpoeHne aTtoMmoB. XUMHYECKasi CBA3b.
OKHuCIHUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[TepBble MOMBITKH KiIacCU(PUKAIIUM XUMHYECKUX dJeMeHTOB. [loHsTHE O
IPYIIaxX CXOOHBIX AJEMEHTOB (ILIEJIOYHBIE U WIEJIOYHO3EMEJbHBIE METAJUIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyroT amdorepHbie
OKCHUJIbI U TUAPOKCHUIBI.

[lepuoanueckuii 3axoH. [lepuoandeckas cucreMa XMMUYECKHX 3JIEMEHTOB
H. WN. MenneneeBa. KopoTkornepuogHas ¢ JUIMHHONEPHOIHAS (OPMBI
[Tepuonuueckoit cucrtembl xumuueckux odiaemeHToB J[. WM. Menneneena.
[Tepuonpr u rpynnbel. DU3HMYECKHM CMBICT MNOPSAKOBOIO HOMEpPA, HOMEPOB
NEPUOJIA U TPYMIIbI 3JIEMEHTA.

Crpoenue artomoB. CocTaB aTOMHBIX sifaep. WM30Tonbl. OIEKTPOHBI.
CtpoeHne AIeKTPOHHBIX 000JI0YEK aTOMOB TEPBBIX 20 XMMHYECKUX DJIEMEHTOB
Ilepuonnueckon cuctemsl Jl. 1. Menaeneesa. XapakTrepucTUKa XUMUYECKOTO
3JIEMEHTA 110 ero nosoxxenutro B [lepuonnueckoi cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUsl paguyca aTOMOB XMMHUYECKHX AJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOJAM.

3nauenue llepuonnueckoro 3akoHa u llepuonnueckodl  cUCTEMBI
XUMHYECKHX 3JIEMEHTOB JJIsl Pa3BUTHs HAyku U npaktuku. . 1. Mennenees —
YUYEHBIN U TPAXKJaHUH.

Xumunueckast cBsizb. KoBajeHTHas (mosisipHass W HEMOJISIpHAs) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp oxucineHus. OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIE PEAKLINHU.
[Ipoueccrl OKUCIEHUS 1 BOCCTAHOBIIEHUSA. OKUCIUTENN U BOCCTAHOBUTENH.



Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3lloB BEIIECTB METAJIOB U HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCHIA IIMHKA C PACTBOpPAMHU KHCJIOT WU IIEJIOYEH, NPOBEIACHUE OIIBITOB,
WJUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIIHI
(ropenue, peakiuu pa3ioKeHUs, COSTUHEHUS).

Mesxcnpeomemmnuie ceasu

Peanuzamus MeXNnpeIMETHBIX CBSI3€M MPU M3YYEHHM XUMHHM B 8 Kjacce
OCYIIECTBIISICTCSI 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUYHBIX
MOHATHUM, TaK W TIOHSATUM, SBJISIOIIMXCA CHUCTEMHBIMU IS OTJCIBHBIX
PEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATHS: HAy4dHbIA (pakT, TUIOTE3a,
TEOpHs, 3aKOH, aHaliW3, CHUHTE3, KiIaccuPukamusi, TEePUOJUYHOCTD,
HaOJII0/IeHNE, SKCIIEPUMEHT, MOJISTTUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusuKa: marepusi, aToMm, BJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH],
U30TOIbl, PAJAMOAKTUBHOCThH, MOJICKYJa, DSJIEKTPUUECKUM 3apsijl, BEIIECTBO,
Teno, 00bEM, arperaTHoe COCTOSITHHME BEIIECTBa, Ta3, (pu3MuecKue BEITUYHHBI,
€IMHUIIBI U3MEPEHUSI, KOCMOC, TUIaHETHI, 3BE3/bI, COMHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpaNbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKOMIAeMbI€, TOILUIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYeCKAasl peaKIus

[Tepuonnueckuit 3axoH. [leppoanueckas cucteMa XUMHYECKUX 3JIIEMEHTOB
. . MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHUYECKUX JJIEMEHTOB TNEPBBIX TPEX IMEPUOJIOB, Kalaus, KadblUs M HX
COCIMHEHUH B COOTBETCTBUH C IIOJIOXKECHUEM 3JIEMEHTOB B llepuoanueckoii
CHUCTEME U CTPOCHUEM HX aTOMOB.

CtpoeHue BeliecTBa: BUAbI XUMHUYECKOU CBSI3U. THUIBI KPUCTAITUYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKU
U BUJa XUMHYECKOU CBS3H.

Knaccudukanuss ©  HOMEHKIATypa  HEOPraHMYECKHMX  BEIIECTB.
XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM Kjaccam
HEOPraHWYECKUX COCUHEHN I, TCHETUYECKAsl CBSI3b HEOPraHMYECKHUX BEIIECTB.

Knaccudukaius XuMHUECKMX pEaKIuid MO Pa3IUYHbIM IpU3HaAKaM (10
YUCJTy U COCTaBYy YYaCTBYIOIIMX B PEAKIIMH BEIICCTB, IO TETUIOBOMY d(deKTy,
M0 HW3MEHCHUIO CTEICHEH OKHMCICHUS XMMHMYECKHX DJJEMEHTOB, IIO
o0paTUMOCTH, IO YYaCTHIO Karajaum3aTopa). OK30- M SHIOTEPMHUYECKHE
peaKIuu, TEPMOXUMHUYECKUE YPABHEHMUS.



[lonsTue o ckopoctu xumudeckoil peakiuu. Ilonarue o6 oOpaTuMbIX U
HEOOpATUMBIX XMUMHYECKMX peakiusax. [loHATHE O TOMOTE€HHBIX U
reTeporeHHbIx peakuuax. llonstue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DaKTOpBI, BIUSIONIME HA CKOPOCTh XUMHUUYECKOW PEAKUUH H
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHPHO-BOCCTAHOBUTENIBHBIC — PEAKIIMM, DJIEKTPOHHBIM  OanaHc
OKUCJIUTEIBbHO-BOCCTAHOBUTENBbHOW  peakuuu. CocTaBleHHE  ypaBHEHUU
OKUCJIUTENbHO--BOCCTAHOBUTEIBHBIX PEAKIIMHA C HCIOJb30BAHUEM METOJA
AJIEKTPOHHOTO OajaHca.

Teopuss ~ BIEKTPOJMTUYECKON  JAUCCOLMAIWH. DNIEKTPOJIUTBL U
HEAJIEKTPOJUThl. KaTuoHbI, aHMOHBL. MeXaHW3M AUCCOLMAIMUA BEUIECTB C
Pa3IMYHBIMU BUJAMHU XUMHYECKOUW CBsi3u. Ctenens auccounanuu. CUibHbBIE U
cia0ble DJIEKTPOJIUTHI.

Peakiiuu wonHOro oOMeHa. YCIOBUS TPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TIOJIHbIE M COKpAIIEHHBbIC WOHHBIC ypaBHeHUs peakiuidi. CBoiicTBa
KHUCIJIOT, OCHOBaHWUW U COJICH B CBETE MPEJCTABJICHUN 00 AJIEKTPOMTHYCCKON
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHHE C MOJESIMH KPUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HEMETa/UIOB (IpaduTa M anMasa), CIOKHBIX BEIECTB
(x7opuga HaTpus), UCCIENOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHMUYECKOU
peakuud  OT  BO3JEWUCTBHS  PA3IMYHBIX  (PAKTOPOB,  HCCIEIOBAHHE
ANEKTPONPOBOJIHOCTA PACTBOPOB BEIIECTB, MpOLECCa TUCCOLUUALMNHU KHUCIOT,
miesoyel u cojei (BO3MOXKHO MCIOJIb30BAaHUE BUJIE0 MATEPUAIIOB), TPOBEACHUE
OTIBITOB, WUTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa
(oO6pa3oBanue ocajka, BbIJCICHHE Ta3a, oOpa3oBaHHWE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIHUI
(ropenue, peakuuu pasnoXeHus, COCIMHEHU), pacrno3HaBaHUE
HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX pPEAKIUNd Ha HOHBI,
pELICHUE PKCIEPUMEHTAIBHBIX 3aa4.

HemeTtanibl 4 MX cOeAUHEHUS

OO6mass xapakTepucThka rajoreHoB. OCOOCHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u GU3NIeCKue CBONCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe XJopa
(B3auMoeiicTBUE C MeTaylaMU, HEMETa/llaMH, Hiejdo4aMu). XJIOPOBOAOPOI.
ConsHas KUCI0Ta, XMMHUYECKHE CBOMCTBA, MOJydeHue, npuMmeHeHue. Jlelcteue
XJIOpa ¥ XJIOPOBOJOPOJAa HAa OPraHU3M 4YeJloBeKa. BaxkHeWne XJIOpHUIbl U UX
HaXOXJCHHUE B MIPUPOJIE.



O6mast  xapakrepuctuka 3i1eMeHTOB  VIA-rpynmbel.  OcobGeHHocTH
CTPOEHUSI aTOMOB, XapaKTepHble cTeneH! okucieHus. CTpoeHue u pusndyeckue
CBOMCTBA MPOCTBIX BEHIECTB — KHUCJIOPOJA M  Cepbl. AJUIOTPOIHBIE
MOAU(PUKALMU KUCIOPOJIa U cepbl. XUMUYeCcKue cBoicTBa cepbl. CepoBoa0po,
cTpoeHue, (¢u3MUecKue U XUMHYeckue cBoicTBa. OKCHUIBI Cepbl  Kak
MPEACTaBUTENN KUCIOTHBIX OKcUAoB. CepHas KuclOoTa, (U3HMUYECKUE U
XUMUYECKHEe CBOMCTBAa (00IIME Kak TMPEICTaBUTENsl Kjacca KHCIOT U
cnenuduyeckne). XMMUYECKUE PEaKIiu, JieXkKalllue B OCHOBE MPOMBIIUICHHOTO
crnocoba moxydeHus: cepHoil kucnothl. [Ipumenenue cepnoil kuciotsl. Conu
CEepHOM KHCIIOTHI, KAUeCTBEHHAsI peakiusi Ha cyibdaT-uoH. Haxoxnenue cepsl
U €€ COeIMHEHUN B mpupojac. XUMHUUYECKOE 3arpsA3HEHUE OKPYKAIOLIEU Cpebl
COEIMHEHUSIMH Ccepbl (KHCIOTHBIEC JOXKIH, 3arpsi3HEHUE BO3/yXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPAIIECHUS.

O6mmas xapaktepucTuka 31eMeHToB VA-rpymmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIC CTEIIEHH OKHUCIEHUS. A30T, paclpoCTpaHEHUE B
npupoje, hpu3nueckrue U XuMHueckue cBorictBa. KpyroBopor azora B mpupoje.
AmMuak, ero pu3nYecKue U XUMUYECKHUE CBOMCTBA, TIOJyYEHUE U PUMEHEHHE.
Conu amMMoHUS, WX (GU3MUECKHME W XUMUYECKHE CBOWCTBA, NPHUMEHEHHE.
KauecTBeHHast peakiusi Ha UOHbI aMMOHUS. A30THas KHCIJIOTa, €€ MOIy4YeHUe,
¢usznueckre M XUMHUYECKHME CBOWCTBa (0OlIME KakK MpeJCTaBUTENs Kiacca
KucnoT u crneuuduueckue). Vcmonp3oBaHre HUTPATOB M COJEH aMMOHHUS B
KayecTBE MUHEPAJBbHBIX YyA00peHHil. XUMHUECKOe 3arpsi3HEHHUE OKpY>Karolen
Cpeabl COEAMHEHUAMM a30Ta (KUCIOTHBIE T0XKIH, 3arPSI3HEHUE BO3AYyXa, MOYBbI
u BosoéMoB). docdop, amnorponubie Mogudukanun dochopa, uznueckue u
xumudeckue cBoiictBa. Oxcun Qochopa (V) u  dochopnas xucnora,
dbu3uUecKue U XMMUYECKHE CBOMCTBa, osrydeHue. Mcmonb3oBanue ¢ocdaroB B
KayecTBE MUHEPAJIbHBIX y100pEHUI.

O6mast  xapaktepuctuka d1meMeHToB [VA-rpymmel.  OcobGeHHOCTH
CTpPOEHUSI aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHUS. YTJIEpOJ, aJuIOTPOIHbIE
Monu(pUKalMK, pPacIpoCTpaHEHUE B MpHUpPoAe, (U3MUECKHEe U XUMUYECKHe
cBoiicTBa. Ancopbuus. Kpyrosopor yriepoaa B mpupoae. OKCuabl yriiepona,
ux (U3nuecKue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA KHUBBIE OPraHU3MBI,
MOJTy4YeHUE U MPUMEHEHHE. DKOJIOTHUYECKHe MPOOIEeMbl, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoreza ri00anbHOrO IMOTEIUICHUS KIMMAaTa, MapHUKOBBIM
apdekr. VYrompHas Kuciaora U e€ coid, UX (U3NYECKHEe M XUMHUYECKHE
CBOIICTBa, MOJy4YeHUE M NpuMeHeHue. KayecTBeHHas peakius Ha KapOoHar-
noHbl. Mcronb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U
CEIIbCKOM XO3SMCTBE.



[lepBoHauanbHble TMOHATHS 00 OPraHWMYECKUX BEIIECTBaX KaK O
COCIMHCHUSAX yTiiepona (MeTaH, dTaH, ATWICH, alleTHICH, dTaHOJ, TJIMIICPHH,
YKCyCHasi KucioTa). llpupomHple HCTOYHHKH  YTIEBOAOPOAOB  (YTOIb,
MPUPOJIHBIN Ta3, HePTh), TPOIYKTH UX MepepaboTKu (OEH3UH), UX POJb B OBITY
U TIPOMBINIIEHHOCTH. [loHATHE O OMOJOTMYECKH BaXKHBIX BEIISCTBAX: JKHPAX,
Oelkax, yrieBoJax — U UX POJIM B J)KM3HU YeJloBeKa. MaTepHalbHOE €IUHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCITUHCHHUIA.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IOJyYCHHUE H
npuMmeHeHne. CoenuHEeHUs KpeMHHsS B mpupoxae. OOmue mpencraBieHus o0
okcuze kpemuus (IV) u kpemaueBoi kucinore. CHIIMKAThI, UX UCIIOJIb30BAaHUE B
OBITY, B POMBINIJICHHOCTH. Ba)kHEHIIINe CTPOUTEILHBIC MAaTEPHAJIbI: KEPAMUKA,
CTEKJIO, IIEMEHT, O€TOH, kKene300eToH. [Ipobiembl 6€30MacHOTO UCTIOIB30BaAHUS
CTPOUTEIIBHBIX MAaTCPHUAJIOB B TTIOBCEIHEBHOM KM3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe 0O0pasloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOU
KHCJIOTHI, TIPOBE/ICHNE KaUeCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIIOICHHUE
NPHU3HAKOB WX MPOTECKAHUs, OMBITHI, OTpaXkaronue (pU3nIecKue U XUMHUYCCKUC
CBOICTBA TaJlOTEHOB © WX COEOUHEHUU (BO3MOXHO HCIIOIb30BaHUE
BUJICOMATEpUAJIOB), O3HAKOMJICHHE C O0Opas3lamMu XJIOPUIOB (TaJoreHu0B),
O3HaKOMJIEHHME ¢ oOpa3umamMu cepbl U €€ COeAUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATepUasIoB), HaONMIOJEeHUE Tpoliecca OOYyrIMBaHUs
caxapa TMOJ JEWCTBHUEM KOHIICHTPUPOBAHHON CEpPHOU KHUCIOTHI, H3y4eHUE
XUMUYECKMX CBOWCTB  pa30aBICHHON CEpHOW  KHCIIOTHI, IPOBEJICHHE
KaueCTBEHHON peaknuu Ha Ccyiabdar-uoH W HaOMIOJCHWE TIpU3HAKa ¢
IIPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMHU CBOMCTBaMU a30Ta, Gocdopa u ux
COCIMHEHUN (BO3MOXKHO UCIOJIb30BaHUE BHJEOMATEPUATIOB), OOpa3laMu
a30THBIX U (PocPOpHBIX YyIOOpEeHHH, MOTyYeHHE, COOUpaHNUEe, pacIIO3HABAHKE H
M3y4eHHE CBOMCTB aMMHaka, MPOBEJCHUE KAYECTBEHHBIX pEaKIHMii Ha WOH
aMmMoHUST W ¢dochaT-MOH U U3YYCHUE TPHU3HAKOB WX TMPOTEKAHUSA,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOW KUCIOTHI C MEAbIO (BO3MOXKHO
MCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB), HW3YYEHUE MOJENEH KPUCTAIMYECKUX
peméTok anmasa, Trpadura, GdymnepeHa, O3HAKOMIICHHE C TIPOIECCOM
azCcopOI pacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YTIIEM W YCTPOWCTBOM
MpPOTHBOTa3a, TMOJy4YeHHe, COOMpaHHWe, paclo3HaBaHWE M W3YYCHUE CBOWCTB
VIIEKHUCIIOTO Ta3a, MPOBEACHHE KAaYeCTBEHHBIX pEakIuid Ha KapOoHAT U
CWIMKAT-UOHBI M W3Yy4YCHHE MPU3HAKOB WX TPOTEKAHWS, O3HAKOMIJICHHE C
MPOIYKIIMEH CHJIMKATHOW TPOMBINIJICHHOCTH, PEIICHUE AKCIEPUMEHTAITBHBIX
3a7a4 1o teMe «BaxHenmne HeMeTaaIbl U UX COCAUHECHUS .



MeTajjabl 1 MX COeAMHEHUS

OO6miass xapakTEepUCTUKAa XUMHUYECKUX OJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU HMX MOJIOKEHUA B [leproanyueckoi CucTeMe XMMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe METaILIOB. MeTtamnyeckas
CBSI3b U METAJUIMYECKAs] KPUCTAIIMUECKAs] PEIIETKA. DIEKTPOXUMHUYECKUI P
HalnpspKeHUW MeTayuioB. Pu3nyeckue M XUMHYECKUE CBOMCTBA METAJUIOB.
OO6mue crocoObl TONy4eHUsT MeTauioB. [loHSATHE O KOPpPO3UH METAJIOB,
OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CruiaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHNE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[[lenounble  MeTayuibl: TonokeHue B Ilepuoauueckoid  cucteme
xuMHuueckux 3neMeHToB [l. 1. MeHneneeBa, CTpOE€HHUE UX aTOMOB, HAXO0XKJICHUE
B mpupojge. duznueckue W XUMHUYECKHE CBOMCTBA (HA MpPUMEpPE HATPUA U
kanus). Okcuabpl U THAPOKCHIBI HATpus W Kanus. [IpuMeHeHue IeT0YHbIX
METaJIJIOB U UX COCTMHCHUH.

[llemouHO3eMEIbHBICE METAIbl MAarHuii M KaJbLMH: TOJ0XECHHUE B
[Tepuonuueckoit cucreme xumuueckux osnemeHtoB J[. WM. Mennaeneesa,
CTPOEHHE HMX aTOMOB, HaXxOXJAeHHUE B mpupoje. Pu3znueckue U XUMHUYECKHUE
CBOWMCTBa MarHus W Kalbliud. BakHeiine coeauHeHUs Kaiablus (OKCHI,
TUAPOKCHU, Con). JKECTKOCTH BOABI M CIOCOOBI €€ yCTpaHCHHS.

AnoMuHui: mnosiokeHue B Ileproanyueckoil cuUcTeME XUMHYECKHX
anementoB JI. M. MeHneneeBa, CTpOCHHE aToma, HAXOXKJICHUE B MPHUPOJE.
dusnyeckne M XUMHUUYECKHE CBOMCTBAa amtoMHHHS. AMQOTEpHBIE CBOWMCTBA
OKCHUJIa U TUAPOKCHUIA ATFOMUHUA.

Keneso: monoxenue B [leppoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. 1. MenaeneeBa, CTpOEHHE aTOMA, HaXOXKJIEHUE B npupoae. Ousnyueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Oxkcuibl, THAPOKCUIBI U conu xene3a (II) u
xenesa (III), ux coctas, cBOKCTBA U MOJIYYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0Opa3llaMHd METAJIOB U CIUIaBOB, UX (PU3HMYECKUMU
CBOWMCTBaMH, HW3Yy4YCHHE PE3yJIbTaTOB KOPPO3UU METAIOB  (BO3MOKHO
HCIIOIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOICHCTBHS OKCHJIA
KaJbIls M HaTpUs C BOJOW (BO3MOXKHO HCIIOJIB30BAHHME BHACOMATEPHATIOB),
HCCJIEJIOBAaHUE CBOMCTB KECTKOM BOJBI, MPOIIECCA TOPEHHUS JKEJIe3a B KUCIOPOAE
(BO3MOKHO HCIIOJIb30BAaHUE BHUJCOMATEPHUATIOB), TMPU3HAKOB MPOTEKAHUSA
KaYECTBCHHBIX PEAKIIMN HA MOHBI: MarHusi, KaJablHs, ATFOMUHMS, [IMHKA, Kee3a
(IT) m xeneza (III), memu (II), HaOmomeHuWe U OMUCAHHE MPOLIECCOB
OKpalllUBaHMWS TUIAMEHM WOHAMU HaTpus, Kajausg U KajablHs (BO3MOXKHO
WCTOJIb30BaHUE BUJICOMATEpPHANIOB), HCClieoBaHUEe aM(pOTEPHBIX CBOMCTB



TUAPOKCHIA AJTIOMUHHS U THIPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BakHeHIme MeTaJUIbl U UX COETUHECHUS.

XuMHA U OKpYKaoLas cpeaa

BemecrBa u Marepuassl B IOBCEIHEBHOM JKU3HM 4elloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas momorns npu
XUMHUYECKHX 0KOrax U OTPaBICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpY Kalollel cpeabl (MpeaenapHas J0myCcTuMas
KOHIIeHTpanusi BemiecTB, pAanee — [IJIK). Ponp xumum B penieHun
HKOJIOTHYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4yeHre 00pa3oB MaTepPHUANIOB (CTEKIIO, CIIJIaBbl METAJIIOB, MOJIUMEPHbBIE
MaTepHabl).

Mescnpeomemmuoie ceasu

Peanuzamus MeXNpeIMETHBIX CBS3€M MpPU M3YYEHHM XUMHUHU B 9 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [IJI1 OTHEJIbHBIX
IPEAMETOB ECTECTBEHHO--HAYYHOI'O LIMKJIA.

OO61re ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHbIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIaccuPUKalusg, NEPUOIUYHOCTh, HaOIIOACHUE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBICHUE, MapHUKOBBIN
a3 peKT, TeXHOIOTHSI, MaTEPUAIIbI.

®usnka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJICKTPUUYECKUA 3apsii, MPOBOIHUKH,
HOJYIPOBOAHUKU, AUDIIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TEN0, OO0BEM,
arperaTHO€  COCTOSIHME  BEIllecTBa, a3, pacTBOp,  pPacTBOPUMOCTb,
KpUCTAINTUYECKass pemi€TKa, CIUIaBbl, (U3UYECKUE BEIUYMHBI, ECIUHUIIBI
MU3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIJIAHETHI, 3BE€3/1b1, COIHIIE.

buonorusi: gorocunTes, npixanue, 6uocdepa, sKocucTeMa, MHHEPAIbHBIC
yA0OpeHUs, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, MUTATEILHbIE BEIIECTBRA.

I'eorpadusi: armocdepa, ruapocdhepa, MHUHEpaAIbl, TOPHBIC MOPOIBI,
MIOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl OCHOBHOT'O OOIIEro
o0pa30oBaHus JTOCTUTAIOTCS B XOJA€ OOYyYEHMsS] XUMHHM B €JUHCTBE y4eOHOH U
BOCIIUTATEIbHOM  JEATEIbHOCTU B  COOTBETCTBUM C  TPaJUIIMOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
NPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH IOBEJICHHUS U CIIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HAHUsI, CAMOPA3BUTHUS U COLUATIM3AIIUN 00yUYaIOIINXCSl.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPAXKalOT TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAThCSI CHCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA W
paciIipeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO  OTHONICHUS K  OTEYECTBEHHOMY  KYJIBTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIAWIO, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAyKHd B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHbopMaIiel O TepeloBbIX JOCTIKEHHUSIX M OTKPBITUAX MHPOBON U
OTEUECTBEHHON XHMHUH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX OO0
yCTPOIMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOLIEHWH B  KOJUJIEKTUBE, KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B
0OIIIECTBEHHO MOJIE3HOM, YUeOHO-HCCIIeIOBATEIBCKOM, TBOPUECKON M JPYrux
BUJAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOM JESTEIHHOCTH
IIPYU BBITIOJTHEHUN YYEOHBIX, TO3HABATEIbHBIX 3a]1a4, BHIMOJIHEHUH XUMUYECKHX
HKCIIEPUMEHTOB,  CO3JaHUU  YYEOHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aUMOMOHMMAHUIO M  B3aUMOIIOMOIIM B  Tpolecce dTol  ydyeOHOMU
NEeATEeNIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEIAEHHWE U TOCTYIKH CBOMX
TOBapHIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJICICTBUH MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOI' O NO3HAHUS:

MHPOBO33PEHUYECKHUE MPEICTABICHUS O BEIIECTBE M XUMUUYECKOW PEakilvH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTaBIISIOLIUE
OCHOBY JJIsl TOHUMAaHWMSI CYIITHOCTH HAYYHOW KapTUHBI MUPA, IPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI MPHUPOJIbI, B3aUMOCBS34X YEJIOBEKA C
MNPUPOJTHOM CPEIOi, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;



ITI03HABATEIbHBIE MOTHMBBI, HANPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUUI
M0 XUMHH, HEOOXOJUMBbIC sl OOBSCHEHHS HAOJIOAaeMbIX MPOILIECCOB H
ABJICHUW, MO3HABATEIbHON, MH(POPMALIMOHHON M YUTATEIbCKOM KYIbTYpbI, B
TOM YHCJE HaBBIKOB CaMOCTOSATEIbHOM paboThl € Yy4YEeOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JIUTEPATypOil,  JOCTYIHBIMHM  TEXHUYECKHUMH  CpEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTb, TOTOBHOCTH U
CIOCOOHOCTh K  €aMOOOpa30BaHWIO, NPOEKTHOW U  HCCIeJ0BaTeNIbCKOU
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBI€HHOCTH U YPOBHS 00y4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAaHHE LIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKHM Ha 370POBBIM 00pa3 >KU3HHU, OCO3HAHHME TOCIEACTBUN U
HETMPUSATHE BPEIHBIX TMPUBBIUCK (YMOTPEOJICHHUS aJIKOTONS, HApPKOTHKOB,
KypeHHs), HEOOXOAUMOCTH COONIOACHUS TpaBWJI  0€30MaCHOCTH  MpHU
oOpallleHUuH ¢ XUMUYECKUMHU BEIIECTBAMHU B OBITY U PeaibHOM JKH3HU,

S) Tpy10BOro BOCIIMTAHMS

UHTEpEC K MPAKTHUYECKOMY HM3YUYEHHIO MPOQEeccuil U Tpyaa pazIMuHOTO
poja, yBaXKeHUE K TPYAy U pe3yJibTaTaMm TPYAOBOU AEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHHMsS MPEAMETHBIX 3HAHUUA N0 XUMHUHU, OCO3HAHHBIN BBHIOOD
UHAUBUAYATbHON  TPACKTOPUU MPOAOKEHUS 00pa3oBaHUs C  Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XHMMHU, OOIIECTBEHHBIX MHTEPECOB U
NOTpeOHOCTEH, yCHEeNmHON mpodeccHoHaIbHON ACATEILHOCTH W Pa3BUTHUSA
HEOOXOJMMBIX YMEHHM, TOTOBHOCTH aJalTUPOBAThCS B MPoGeCcCHOHATbHOU
cpene;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

9KOJIOTHYECKH LEJIECO00pa3HOEe OTHOUIEHWE K IMPHUPOAE KaK HMCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIECTBOBAaHMsI, TOHUMAaHUE LIEHHOCTH 310POBOIO
u Oe3omacHOro oOpasza >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(Gu3nYecKoMy U MCUXUYECKOMY 3/10pOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOIECHUS
mpaBuil OE€30MAaCHOTO TMOBEACHUS NpH padoTe C BEIIECTBAMH, a TakKXKe B
CUTYaLMIX, YTPOKAOIIMX 30POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TOTydaeMble TIPU U3yUYCHUU XUMUH, IS
pelIeHusl 3a/a4, CBA3aHHBIX C OKPYXKAIOWIEW MNPUPOAHOM Cpeaou, I
MOBBIIIEHUSI YPOBHSI 3KOJIOTUYECKOW KYJIBTYpPbl, OCO3HAHUS TIJ100aJIbHOIO
XapakTepa SKOJOTUYECKUX MPOoOJeM W MyTel WX peHieHUs MOCPEICTBOM
METOJIOB XMMUH, 3KOJIOTHUYECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJACTBOBATHCS UM
B MO3HABATEJIBHON, KOMMYHUKATUBHOM U COLIMATIbHOW MPAKTHKE.



METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MmeranpeaMeTHBIX PE3yIbTAaTOB BBIJACISIOT 3HAYMMBIC IS
dbopMupoBaHusT MHUPOBO33PEHUs OOIlEHAyYHbIE TOHATUSA (3aKOH, TEOpHs,
MPUHIMI, TUmnorte3a, ¢akT, CUCTeMa, MPOIECC, AKCIEPUMEHT U JPYroe.),
KOTOPbI€ HCIOIB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTrax M
MO3BOJIAIOT HA OCHOBE 3HAHUW M3 OTUX NpeAMETOB  (POpMHUPOBATH
MpeACTaBICHUE O IEJOCTHOM HAayYyHOW KapTUHE MHpa, U YHUBEpPCAJbHbIC
yueOHble JelcTBUSl (IO3HABaTENIbHBbIC, KOMMYHUKATHUBHBIC, PETYJISTHUBHBIC),
KOTOpble 00ecrneurBalOT (POPMHUPOBAHUE TOTOBHOCTU K CaMOCTOSATEIBHOMY
IJIAHUPOBAHUIO M OCYIIECTBIICHUIO YYCOHOM €S TEILHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBHS

ba3zoBble JJornuyeckue NecTBUA:

YMEHHUS HCIIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS MPU OCBOCHUHU
3HAHUHN: PACKPBHIBATh CMBICT XUMUYECKUX MOHATUN (BBIACISITH UX XapaKTEPHBIC
PU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMH MOHATHUIMH ), UCTIOJI30BaTh
MOHSATHUS JJI1 OOBICHEHUS OTACIBHBIX (DAKTOB M SIBICHUM, BEIOMPATh OCHOBAHUS
U KPUTEPUU [JIs KJIACCU(UKAIMA XUMHUYECKHUX BEIIECTB M XUMHYECKHX
peakiuii, yCTaHABIMBATh MPUYUMHHO-CIEACTBEHHBIE CBA3U MEXIY OOBEKTaMU
U3YYEHUsI, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHAYKTHUBHBIC, NEAYKTHUBHBIC,
10 aHAJIOTUN), AEJIAaTh BEIBOABI U 3aKIIFOUCHUS;

YMEHUE MPUMEHATh B IMPOLECCE IIO3HAHUS MOHATUS (IIPEIMETHBIE U
METanpeMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMbIE B
XUMHH, TPeoO0pa3oBbIBaTh HIUPOKO TMPHUMEHSIEMBbIE B XUMUU MOJCIbHBIC
IPEJICTABIICHUSI — XUMUYECKUI 3HaK (CUMBOJ DJIEMEHTA), XUMHu4eckas popmyna
U YpaBHEHUE XMMHUYECKON peaklnu — MPH PEHICHUH y4eOHO-TI03HABATEIbHBIX
3a1a4, C y4€TOM OTUX  MOJEIBHBIX IMPEACTAaBICHHUM  BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE TPHU3HAKH HM3yYaeMbIX OOBEKTOB —
XUMHYECKUX  BEMIECTB M  XUMHYECKUX pEaKIui, BBIIBIATH  OOIIHE
3aKOHOMEPHOCTH, TPUYUHHO-CIEACTBEHHBIE CBSI3M W MIPOTHBOPEUYUS] B
M3y4aeMbIX IIPOIIECCax U SIBICHUSX.

ba3oBble ucciaenoBaTe/ibCKie AeCTBUSA:

YMEHHUE HCTO0JIb30BaTh MOCTABJIECHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI Ji1 (DOPMUPOBAHUSA THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BbICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHNE OMbITA MO TUTAHUPOBAHWIO, OPTAaHU3AINMH W TPOBEICHUIO
VYCHHUYECKHX OKCIEPUMEHTOB, yMEHHE HAONI0JaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEJIbHO IIPOTHO3UPOBATH €r0 PE3yibTaT, (HOPMYIUPOBATH 000OIICHUS



U BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHUS, COCTABIAThH
OTYET O MpoJeJIaHHOM padorTe.

Pabora ¢ ungopmanmeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH W HMHTEPIPETUPOBATH HH(OOPMAILIUIO
pa3IUYHBIX BUAOB M (OPM MPEICTABICHUS, TMOJIYy4aeMyl0 U3 Pa3HbIX
HMCTOYHUKOB (HAYUYHO-TIOMYJIApHAs JUTEpaTypa XUMHUYECKOrO COJIepIKaHUS,
CripaBOYHBIE mocoOus, pecypchl HWHTepHETa), KPUTHYECKU OILIEHUBATH
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHUE TIPUMEHSITh Pa3IMYHbIe METObI U 3aMPOChI MPU TTOUCKE U 0TOOpE
uH(OpMaIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U MTO3HABATEIBHBIX 3aJ1a4u OMpPeAeIEHHOTO TUIIA, MPUOOPETEHUE OMbITa
B 00JIACTH UCIIOJIb30BaHUSI MUH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJBTYPOH aAKTHBHOTI'O WCIIOJB30BaHUS PA3JIMUHBIX TMOHUCKOBBIX
CHUCTEM, CaMOCTOATEIIbHO BBIOMpATh ONTUMAIBHYIO (OPMY MpECTaBICHUS
uH(OpMalMK ¥ WUTIOCTPUPOBATH PEIIacMble 3aJa4l HECJIOXKHBIMH CXEMaMU,
auarpaMmMamM, IpyrumMu ¢popmMamu rpadvku U UX KOMOUHAIIUSMU;

yMEHHE HCIO0JIb30BaTh M AaHAIM3UPOBaTh B IIpoliecce Y4yeOHOW u
UCCJIEN0BATENBCKON JEATEIbHOCTU UH(OpMAIIIIO 0 BIIMSTHUU
IPOMBIIIJIEHHOCTH, CEJIBCKOIO XO35MCTBA M TPAHCIIOPTA HAa COCTOSIHHE
OKPY’KAIOIIEH IPUPOIHON CPEBI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHS 3a/aBaTh BOIPOCHl (B XOJe nauanora W (WId) IUCKYCCHUU) IO
CYLIECTBY 0OCyXJaemMoil TeMmbl, (POPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIMOJHEHHUS IIPEIJIOKEHHOMN 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE PpE3yJbTaThl I[03HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTax; JenaTh MPE3CHTALMIO
pEe3yJbTAaTOB BBIMOJIHEHUS XHUMHUYECKOTO 3KCIEepUMeHTa (1abopaTOpHOro
OTIBITA, JIA0OPATOPHOM PAOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

YMEHHS Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MMO3HABAaTEIbHOM M  HCCIIEIOBATENIbCKON  NIESITENbHOCTH TMPU  PELICHHUU
BO3ZHUKAIONTUX MPOOJEM Ha OCHOBE ydéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
no3uiuii  (0OCyXIeHus, OOMEH MHEHUSIMU, «MO3TOBBIE  IITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHI, OMpeNeIeHHEe KPUTEPUEB MO OILICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHE).

PeryasiTuBHbIC YHUBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

YMEHUE CaMOCTOSITEILHO OMPEAENISTh eI NEATeIbHOCTH, MIAHUPOBATD,
OCYILIECTBIISITh, KOHTPOJIUPOBAThH U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO



NesTENbHOCTD, BBIOMpaTh Hanbosee 3pPeKTUBHbIE CIOCOOBI PEIIEHHsS] YUeOHbIX
U TO3HABATEJBbHBIX 3aJa4, CaMOCTOSITEIBHO COCTAaBJIATh WA KOPPEKTUPOBATH
NPEIJIOKEHHBIA QJITOPUTM JEUCTBUU I[PU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIYYeHHsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUsX,
OLICHUBATh COOTBETCTBHE MOJIYYEHHOTO PE3yJIbTaTa 3asBICHHON LEIN, YMEHUE
UCIIONb30BaTh W AHAJIM3UPOBATh KOHTEKCThI, NpPENJIaraéMbleé B YCJIOBUU
3aJJaHUM.

NPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX peE3yIbTAaTOB MO OCBOCHHUIO OO0A3aTEIBHOIO

coJlepKaHMsl, YCTaHOBJIEHHOTO JaHHOW (enepaibHON paboyeil mporpaMmoi,
BBIJIEIISIIOT: OCBOCHHBIE O0YYAIOUMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
nercTBui, crnenuduyeckue IS TpeAMETHOM obsacth «XUMUA», BUBI
NEATEIbHOCTH 1O TOJYYEHUI0O HOBOIO 3HAHUA, €ro HHTEpIpETalnH,
npeoOpa3zoBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K kxonmy oOyuenust B 8 kJjacce npeamMeTHbIE pe3ysibTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

e PpAacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUI: aTOM, MOJIEKYJIA,
XUMHUYECKUHN DJIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECH
(omHOpOIHASI U HEOAHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs
U MOJIEKYJSIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISPHAS
Macca, MaccoBas J0Jsi XUMHUYECKOTO DJJEMEHTa B COCIUHEHUH,
MOJIIPHBI ~ 00BEM, OKCH]I, KHUCJIOTA, OCHOBAaHMUE, COJIb,
3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUUYECKas pEeaKLHs,
KJIaccuUKaIMs Peakuii: peakliud COSTMHEHUS, PEAKIIUU PA3I0KEHUS,
peakiuuu 3aMelIeHHs, peakiMd OOMEHa, JK30- U SHIOTEPMUUYECKUE
peaKkIuu, TerioBoi A eKT peakiuu, SApo aToMa, FICKTPOHHBIN CIIOH
aToma, aToMHasi opOuTadb, paadyc aromMa, XUMHUYECKas CBS3b,
NOJISIPHAsE W HENOJSIpHAs KOBAJEHTHAsl CBSA3b, MOHHAsl CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BelecTBa (IPOLEHTHAas
KOHLICHTpAlLIKsI) B paCTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHWYECKUX MOHATHU U
IMPUMEHSATH 3TH NOHATUS [PU ONKMCAHWH BEIIECTB U UX MPEBPALICHHUI;

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [JIi COCTaBJeHUA (QopMyi
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e ONpENeNsiTh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHWHApHBIX
COCMHEHUAX, CTENEHb OKHUCJIEHUS JJIEMEHTOB B  OWHApPHBIX
COCAMHEHUAX, NPHUHAIICKHOCTh BEIIECTB K ONPEAEIEHHOMY KIIACCY



coeMHEeHUN Mo ¢dopmysiaMm, BUJ XUMHUUYECKON CBSI3M (KOBaJICHTHasi U
HMOHHAs) B HEOPTraHUYECKUX COCTUHCHUSX;

packpbiBaTh cwmbich llepuomnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh MOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MoJjioxkeHus B [leproauueckoil cucreme,
3aKOHOB COXPAaHEHMSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJICKYJISIPDHOTO yU€HHsI, 3aK0OHa ABOTaIpO;

OMHUCHIBATh M XapakTepuzoBaTh TabiuuHyro Gopmy [lepuonuueckoit
CHUCTEMbl XHMHYECKHUX DOJEMEHTOB: pa3iNyaTh TMOHATUS «TJIaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpynmna (b-rpynmna)», mansie
U OOJIBIIKME TIEPUOAbI, COOTHOCUTHh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabnune «llepuonnueckass cucteMa XUMHUYECKUX dnemeHtoB J[. W.
MeHnneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsja  sapa, oOIee Yucio
AJICKTPOHOB U PACIPEICIICHUE UX 10 AJIEKTPOHHBIM CJIOSIM);
KIacCU(PUIIUPOBATh ~ XUMHUUYECKHUE  DJIEMEHTBhI, = HEOPTaHUYECKHE
BEIIECTBA, XMMUYECKHE PEaKIMu (10 YUCITY U COCTaBy yUaCTBYIOIIUX B
pEeakIuy BEIIECTB, M0 TeIIOBOMY 3D deKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3sIUYHBIX  KJIACCOB,  TOJTBEpXAas  ONUCAaHWE  NpUMepaMu
MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKITUH;
IPOrHO3UPOBATH CBOMCTBAa BEHIECTB B  3aBUCUMOCTH OT HX
KauyeCTBEHHOTO COCTaBa, BO3MOKHOCTU TPOTEKAHUS XUMUYECKUX
IIPEBpAIEHUH B Pa3IMYHBIX YCIOBUSX;

BBIUUCTSATh OTHOCHTEIbHYIO MOJEKYISIPHYI0 M MOJISPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa Mo Qopmyre
COEIMHEHHUs, MAaCCOBYIO [IOJII0 BELIECTBA B PACTBOpPE, IPOBOJIUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKOM peaKIny;

NPUMEHSITh OCHOBHBIE OIEpAIllMU MBICIUTEIBLHON NEATeTbHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIHIo,
KJIacCU(UKAINIO, BBISIBICHUE MPUYUHHO--CIICICTBEHHBIX CBSI3CH — IS
U3YUYEHHUs CBOWCTB BEIIECTB M XHMMHUYECKHUX pEaKIUi, €CTECTBEHHO-
Hay4yHble  METOABbl  NO3HAaHWUS —  HAONIOJIEHHE, HU3MEPEHHUE,
MOJIETTUPOBAHKE, SKCTICPUMEHT (PEaIbHBIN U MBICIICHHBIN );

ClemoBaTh MpaBWIaM  TIOJB30BAaHHWS  XMMHUYECKOW TOCYIO0H |
nabopaTopHbIM O0OpPYAOBaHWEM, a TakXKe MpaBuiIaM oOpamieHus: ¢
BEIIECTBAMHU B COOTBETCTBHHM C WHCTPYKIUSMU TIO BBITOJTHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUI0O U COOUPAHUIO



K

razoo0pa3HbIX BEHIECTB (BOAOpOAA U KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C  ONPEACIHEHHOM MACCOBOW JOJIEM PACTBOPEHHOIO
BEIIECTBA, TUIAHUPOBATHh M MIPOBOAUTH XMMUYECKUE SKCIICPUMEHTHI 110
pacno3HaBaHUWIO PACTBOPOB WIEJOYEHM W  KHUCIOT C  IOMOIIBIO
UHIUKATOPOB (Jlakmyc, peHondTanenH, METUIOPAHXK U pyTHe).

KOHIly oOyueHus B 9 KJjiacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHUAIOIIMUXCS YMEHUM:

PacCKpbIBaTh CMBICJ OCHOBHBIX XUMHWYECKUX TOHSATHUN: XUMHUYECKHM
3JIEMEHT, aTOM, MOJIEKYyJa, UOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJI0’)KHO€ BEIIECTBO, BAJICHTHOCTh, AJEKTPOOTPULIATEILHOCTD, CTENCHb
OKUCJICHUS, XUMUYECKas peakius, XUMHUYEeCKas CBs3b, TEIUIOBOU
s ekt peakiuu, MOJb, MOJSPHBIA OO0BEM, PACTBOP, IJICKTPOJIUTHI,
HEBJICKTPOJIUTBI, JIEKTPOIUTAUECKAS] TUCCOLMAIIUS, PEAKIIUA UOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMbIC PEAKIMH, OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCJIUTENh, BOCCTAHOBUTENIb, OKHCJIEHHE W  BOCCTaHOBIICHHUE,
ajutotTponusi, aM(OTepHOCTh, XUMHUYECKas CBI3b (KOBaJCHTHAas,
WOHHAs, MeTaJuIM4ecKas), KpUCTaJUIMYecKass pemeérka, Koppo3us
METAJJIOB, CIUJIaBbl, CKOPOCTh XHMHUECKOM pEaklUHu, IMPeaesibHO
nonyctuMast konuentpanusa [/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHATHUN U
MPUMEHSTh 3TH TOHATHS MPU ONKUCAHUU BEILIECTB U UX MPEBPaICHUI;
UCITOJIB30BaTh XHMHYECKYIO CHMBOJIHMKY JUISI COCTaBJICHHUS (HOPMYII
BEIIECTB U YPABHCHUI XUMHUYECKUX PEAKIIUN;

ONpeAesiTh BAJCHTHOCTh W CTENECHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIMHEHUSX Pa3IMYHOIO COCTaBa, MNPUHAAJICKHOCTH
BEIIIECTB K OMNpPEAeIEHHOMY KJIacCy COEAUHEHHM 10 (GopmysiaM, BHI
XUMHUYECKOW CBsi3M  (KOBaJICHTHAs, HWOHHAs, MeETaIMYecKas) B
HEOPraHMYECKUX COCIMHCHUSAX, 3apsJi HOHA IO XUMHUYECKOH (hopmyiie,
XapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPTaHMYECKUX COCIUHECHUH,
TUI KPUCTAUTUYECKON PEIIETKU KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akona J[. M. MenaeneeBa u
JIEMOHCTPUPOBATh €ro TMOHMMAaHHWE: OMUCHIBAaTh U XapaKTEpU30BaATh
TabnmuHyro Gopmy [leproandeckolt CUCTEMBI XUMHYECKUX DJIEMEHTOB:
pa3uyaTh MOHATHS «TJaBHas moarpymnma (A-rpymnma)» WU «Imo0Oo9Has
noarpynna (b-rpynma)», manbsie u OOJbIIME MHEPHUOJBI, COOTHOCUTH
0003HaUYCHHUS, KOTOpPbIE HMEIOTCS B IIEPUOJMYECKONM Tabmuie, C
YUCJIOBBIMM ~ XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB XHMHYECKHX



AJIEMEHTOB (COoCcTaB M 3apsii sapa, O0OIlee 4YUCIO DJIECKTPOHOB H
pacrpenielieHue UX MO0 DJJIEKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUE
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB 2JIEMEHTOB U UX COCIMHEHUH B
npejaesiax MajblX MEPUOJOB U TJIAaBHBIX MOATPYMI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(PUIIUPOBATh ~ XUMHUYECKHE  JJIEMEHThI,  HEOPTaHUYECKHUE
BEIECTBA, XUMUYECKHUE PEAKINU (II0 YUCITY U COCTAaBY YYaCTBYIOIIUX B
peaKIuu BEIIECTB, MO TEIJIOBOMY 3((EeKTy, M0 U3MEHEHUIO CTETeHEH
OKHCJICHUS] XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIKUE U CHEUPUIESCKUE XUMHUECKUE
CBOMCTBAa TMPOCTHIX U CJIOXKHBIX BEIHIECTB, IMOATBEPXKAasi OMHCAHUE
npuMepaMyu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIni;

COCTaBJISITh YPaBHEHUSI DJIEKTPOIUTHYECKOM JTUCCOIMAIMKM KHUCIIOT,
miesioued M CoJiel, TIOJIHBIE W COKpalIEHHBIC YpaBHEHMsI peaKIuid
WOHHOTO  OOMEHa, YpaBHEHHUS  PEAKIUHA,  MOATBEPKIAOITUX
CYIIIECTBOBAHUE T€HETUYECKOW CBSI3M MEXIY BENIECTBAMH Pa3TMYHBIX
KJIACCOB;

pPacKphIBaTh CYIIHOCTH OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINA
MIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCMMOCTH OT HUX CTPOEHUS,
BO3MOKHOCTHU TMPOTEKAHUS XMMHUYECKHX IPEBPAIICHUN B PazIUYHBIX
YCIOBUSX;

BBIUUCTSATh OTHOCHTEIbHYIO MOJEKYISIPHYI0 M MOJISPHYIO MacChl
BEIIECTB, MAaCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa Mo (opmyre
COCIMHEHUS, MAaCCOBYIO [OJII0 BEIECTBA B PAacTBOpE, MPOBOIUTH
Pacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaklny;

coOmoaTh  MpaBWia TOJb30BAHUS  XMMHUYECKOW  TIOCYIOM U
nabopaTopHbIM O0OpPYZOBaHUEM, a TaKXkKe IMpaBwiIa OOpalIieHHus C
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSIMU TIO BBIIOJIHEHUIO
1a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMOIYYCHUIO U COOMpPaAHUIO
ra3zo00pa3HbIX BEMIECTB (AMMHAKa U YIIIEKUCIOTO ra3a);

MPOBOJIMTh  PEAKIMH, TMOJTBEPKIAIONINE KAueCTBEHHBI COCTaB
pPa3IMYHBIX BELIECTB: pPAaclO3HAaBaTh OMNBITHBIM NYTEM  XJIOPHU-,
Opomun-, womua-, KapoObonat-, ¢Qocdar-, cunmmkar-, cymnbdar-,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHHSI U MOHBI M3YYEHHBIX METaJUIOB,
MPUCYTCTBYIOIIHNE B BOAHBIX PACTBOPAX HEOPraHMUYECKUX BELIECTB;



e TMPHUMEHATH OCHOBHBIC OTEPAIMA MBICITUTEILHON JCSITCIBHOCTH —
aHaTu3 M CHUHTE3, CpaBHEHHE, 000O0IIeHne, CHCTeMaTU3alluIo,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — JJISI U3y4YCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHUHA, ECTECCTBEHHO-HAyYHBIC METOMIBI
NO3HAHUS — HAOJIOJeHNEe, U3MEpPEHNE, MOJICTUPOBAHNE, YKCIICPUMEHT
(peanbHbIN U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KNIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3jeiioB U DJIeKTpOHHbIe (LI (PPOBbBIE)
n/n TeM MPOrpaMmbl Bcero Konrpoanunie Tpakruyeckue o0pa3oBaTte/ibHbIE pecypchl
padoThI padoTsbI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
XuMus — BaxkHas 00J1acThb
11 €CTECTBO3HAHUS U 5 ) bubmoreka [IOK
MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢
YyeJioBeKa
12 BemiecTBa 1 XuMu4deckue 15 | bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHM4eCcKNX BelecTB
71 Bosznyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK
00 oxcuaax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kucnorax g 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bopna. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COECAUHEHUIN https://m.edsoo.ru/7f41837¢
Wroro no pazgeny 30




Paznean 3. Illepuoanueckuii 3axon u llepuoguveckasi cucrema xumnueckux 31eMeHToB /I, . MenaesieeBa. CTpoeHne aToMOB.

XumMuueckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE peaknumn

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

bu6mmoreka [{OK

3.1 XUMHUYeCKuX deMeHToB 1. 1. 7
https://m.edsoo.ru/7f41837¢c
Memnnene-eBa. CTpoeHue
aToMa
XUMHYECKas CBA3b. Bu6 OK
3.2 OKHCIIUTEILHO- 8 nosmorexa I
https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEJIbHBIE PEAKIINHU
b K
Hroro mo pazgeny 15 nommorexa O
https://m.edsoo.ru/7f41837¢c
bu6moreka [IOK
Pe3epBHOE Bpemst 3
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM uupposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
11 [ToBTOpeHue u yriuyoneHue 3HaHUH 5 | bubnuotexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. g | | bubnuoreka [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M X COeIUHEHUS
71 OO6mrast XxapaKTepUCTUKA XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' sneMeHToB VIIA-rpymmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A3oT, pochop u 7 1 bubmorexa HOK
' PYHIIBL. ’ p https://m.edsoo.ru/7f41a636
UX COEAMHEHHUS
54 OO11ast XapakTepUCTUKAa XMMUYECKUX 8 | ’ bubnuorexa [IOK
' aneMeHToB [VA-rpynnsl. Yraepoa u https://m.edsoo.ru/7f41a636




KPEMHHUI U UX COCTUHEHUS

Hroro no pazgeny 25
Pa3znea 3. MeTaJJIbl M MX COeIUHEHUA
bu6mmoreka [{OK
. 7 4
31 Obmpe CBOHCTBA METAILIOR hitps://m.edsoo.ru/7f41a636
bubmmoreka [JOK
2 B 7 16
3 AXKHCUIIINEC METAJIJIBI U UX COCAUHCHU S https://m_ edsoo.ru/7f41a636
Hroro no pazneny 20
Paznea 4. Xumusi v oKpy:Kaomasi cpeaa
4.1 BemniectBa u MmaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa LOK
' H P hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontposbubie | IlpakTnueckue A op
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThl
pecypchl

| [Ipenmer xumuu. Poss xumun B | bu6mmoreka [{OK
JKU3HU YeJoBeKka. Tena 1 BelecTna https://m.edsoo.ru/ff0d210c

) Ilonsarue o MeTo1ax MO3HAHUS B 1 bu6moreka [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1

3 «[IpaBmiia paboThl B 1abOpaTOpru 1 | | bubnuoreka [IOK
puEMBI 0OpaIeHHsI C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0OBAHUEM)

4 YucTelie BemecTBa U CMECH. | bubnuorexa [JOK
CriocoOnl pasneneHus cMmecei https://m.edsoo.ru/ff0d26ca
[IpakTruueckas padota Ne 2

. bu6mmoreka [JOK
5 «Pa3nenenne cmeceit (Ha mpumepe 1 1
. https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIM)»

6 XUMHUYECKHUE AIEMEHThI. 3HAKH | bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
[lepBbie MOMBITKU KiIacCUPUKALIUN

bubmuoreka [JOK
7 XUMUYECKUX 3JIeMeHTOB. [loHsTHe 0 1
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJAHbIX JIEMEHTOB
8 XapaKTepUCTUKAa XUMHUYECKOTO 1 bubnmoreka [JOK




3JIEMEHTA TI0 €0 MOJIOKEHUIO B
[Iepnoanueckoii cucreme /1. U.
MenpeneeBa

https://m.edsoo.ru/00ada824

3nauenue Ilepuoanueckoro 3akoHa
JUISL pa3BUTHS HAYKU U IIPAKTUKH. [I.

bu6mmoreka [IOK

BaneHTHOCTh aTOMOB XMMHUYECKUX

9
N. MenneneeB — y4€HbIl, egaror https://m.edsoo.ru/00ada96e
Y TpaKJaHUH
[Tepuonnueckuii 3aKOH U
10 [Iepnoanueckas cucrema bubnuoreka [JOK
XUMHUYECKUX AnemeHToB Jl. U. https://m.edsoo.ru/00ada52c
Menpaeneera
11 Ilepmroasl, TPyIIIBI, IIOATPYIIIIHI bubmorexa HOK
PHOZEL, TPYHIIEL HOATPYT https://m.edsoo.ru/00ada52c
12 ATOMBI U MOJIEKYJIbI bubmorexa OK
https://m.edsoo.ru/ff0d2a6¢
13 ATOMHO-MOJIEKYJIIPHOE YYEHHUE Bu6nmorexa [IOK
YIpHOe ¥3 https://m.edsoo.ru/f0d2d50
14 Crpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000JI0UeK
. bubmuoreka [JOK
15 aToMOB 3JieMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6bbc
cuctemsl /1. 1. MeHaeneeBa
bubmuoreka [JOK
16 [IpocThie U cloKHBIE BELECTBA
https://m.edsoo.ru/ff0d2a6¢
3aKOH MOCTOSTHCTBA COCTaBa
bu6mmoreka [JOK
17 BellecTB. XUMudeckas hopmyia.

https://m.edsoo.ru/ff0d2eae




9JICMCHTOB

bu6mmoreka [{OK
18 CreneHb OKUCICHUS
https://m.edsoo.ru/00adae28
19 DNEeKTPOOTPULIATEEHOCTh ATOMOB bubnuoteka [JOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
20 HMonHas xuMu4ieckasi CBA3b bubmmorera [TOK
https://m.edsoo.ru/00adac34
o1 KoBanentHas nonsipHas Xumu4deckas bubnuorexa [JOK
CBsI3b https://m.edsoo.ru/00adaab8
2 KoBanentnas HenossipHas bubnuoreka [JOK
XUMMHYECKas CBS3b https://m.edsoo.ru/00adaab9
KonTponsnas padota Nelmo teme
bubmoreka [IOK
23 «CtpoeHue aToma. XUMHUYECKast
https://m.edsoo.ru/00adb486
CBSI3b»
OTHOcUTeNbHAsA aTOMHAs Macca.
bubmoreka [IOK
24 OtHOcCUTENbHAA MOJIEKYIIIPHAS
https://m.edsoo.ru/ff0d323c
Macca
)5 MaccoBas 10J1s1 XHMHYECKOTO bubnuoreka [JOK
3JIEMEHTA B COCIUHEHUH https://m.edsoo.ru/ff0d350c
26 KoaunuectBo BemecrBa. Moib. bubmuoreka [JOK
MousipHast macca https://m.edsoo.ru/ff0d5230
7 duznyecKue U XUMHYECKHUE bubmuoreka [JOK
SIBIICHUSI. XUMUYECKas peakius https://m.edsoo.ru/ff0d37fa
)% IIpu3Haky u ycinoBHs IPOTEKAHUS bubnuoreka [IOK
XUMHUUYECKUX PEaKLUi https://m.edsoo.ru/ff0d3al6
29 3aKOH COXpaHEHHUsI MAacChl BEIIECTB. bubnmoreka [JOK




XUMHUYECKUE YPABHEHUS

https://m.edsoo.ru/ff0d3b88

Breraucnenus KOJIM4YE€CTBA, MacCChbl

bu6mmoreka [{OK
30 BELIECTBA 10 YPaBHEHUSIM
. https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKIUN
Krnaccudukanus XaMAYECKUX
. bubnuorexa [JOK
31 peakiuii (CoeTuHeHNs, Pa3I0KEeHMUs,
https://m.edsoo.ru/ff0d3f34
3aMenIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBI-
32 SHIUKJIOTIETUCT O6ogtI eHHe U Bubmrotexa LIOK
H T Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
13 KonTponsnas pabora Ne2no teme bubnuoreka [JOK
«BeniecTBa 1 XUMUYECKHE PEAKLIUID) https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocraB
bu6mmoreka [IOK
34 Bo3ayxa. Kuciopon — anemeHT u
https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
OuznyecKkue U XUMHUYECKHe
35 CBOMCTBA KUCJIOPOJia (peaKIuu bubnuoreka [JOK
okucnenus, ropenue). [lonstre 06 https://m.edsoo.ru/ff0d4614
OKCHIaX
CriocoOsl MostydeHus: KUCI0po/ia B
I PO bubmuoreka [JOK
36 1abopaTopuu U MPOMBILIUICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoii 3 HeKT XuMHIECKOH
37 peaxkuuu, IOHATHE O bubnuoreka [IOK

TCPMOXUMHUYCCKOM YpaBHCHHHU,
9K30- U SHAOTCPMUUCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790




TornmBo (HedTh, yroib U METaH).

bu6mmoreka [{OK

38 3 0
ArPASHEHNE BOS/YX4, CHOCODRL €10 https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILIECHUS
[Ipaktudeckas padora Ne 3 o teme
bu6mmoreka [{OK
39 «[lonyuyenue u cobupanue
. https://m.edsoo.ru/ff0d4ae2
KHUCJIOPO/Ia, U3YYEHHUE €T0 CBOMCTBY»

40 Bonopox — anemeHT u nmpoctoe bubnuorexa [JOK
BelecTBo. Haxoxienue B npupoae https://m.edsoo.ru/ff0d4dd0
dusndeckrue 1 XHMUIECKHE

. bubnuotexa [JOK
41 cBoiicTBa Bojiopoaa. [Ipumenenne
https://m.edsoo.ru/ff0d4dd0
BOJIOpPOJIA

42 [ToHsiTHE O KUCIIOTAX U COJISIX Bubamorera [IOK

https://m.edsoo.ru/ff0d50d2

43 Crioco0pl Mmosty4eHust BOAOPO/Ia B bubnuoreka [IOK
nabopaTropuu https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padota Ne 4 o Teme

bu6mmoreka [JOK
44 «[Tonmyuenue u cobupanme
. https://m.edsoo.ru/ff0d4{42
BOJIOPOJa, U3yYEHUE €r0 CBOUCTBY

45 Monspabiii 00bEM ra3oB. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOIMYECTBA

bubmuoreka [JOK
46 BEILIECTBA ra3a Mo €ro U3BECTHOMY
B https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruncnenus 006EMOB razoB 1o
bu6mmoreka [JOK
47 YPaBHEHUIO PEaKIIMM Ha OCHOBE

3aKOHA 00BEMHBIX OTHOIIEHU ra30B

https://m.edsoo.ru/ff0d5708




43 Du3nUeCKre U XUMHUICCKHUE bubnuoreka [IOK
CBOMCTRBA BO,IbI https://m.edsoo.ru/ff0d587a

49 CocraB ocHoBanuii. [lonsitue 00 bubnuotexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens.

50 Hacenmenunie 1 HeHaCBIIIEHHBIE bubmmoreka [{OK
pactBOpbl. MaccoBas J10J1 BelllecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTiueckas padora Ne 5 o Teme

51 «IIpurotoBieHue pacTBOPOB ¢ bubnuorexa [JOK
ONpeEeNEHHON MacCOBOM J10JIeH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA»

5 KonTtponbras padota Ne3 o teme bubnuoreka [IOK
«Kucnopoa. Bonopon. Boga» https://m.edsoo.ru/ff0d6342

53 Oxkcuapl: cocTaB, Kiaccudukaus, bu6moreka [IOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
[Tosnydenune u XuMHUYECKUE CBOMCTBA

54 KHUCJIOTHBIX, OCHOBHBIX U bubmmorexa [TOK

https://m.edsoo.ru/ff0d664e

aM(}OTEepHBIX OKCHUIOB

55 OcHOBaHUs: COCTaB, bubmuoreka [JOK
KJ1accu(uKaIus, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca

56 [TonyyeHue u XuMHYECKHE CBOMCTBA bubnuorexa LIOK
OCHOBAHUU https://m.edsoo.ru/ff0d67ca

57 Kucnotsl: cocras, knaccuduxarmus, bu6mmoreka [JOK
HOMEHKIIaTypa https://m.edsoo.ru/ffO0dfee2

58 [Tomyuenune u XuMH4YECKHE CBOMCTBA bubnunoreka [JOK




KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIATypa,
(cp ) P bu6mmoreka [{OK
59 CTIOCOOBI OJTYYEHUS, XAMHUECKHUE
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktuyeckas padora Ne 6.
60 Pemrenne skcniepruMeHTAIBHBIX bubnuorexa [JOK
3a1a4 1o TeMe «OCHOBHBIE KIIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCTMHEHUIN
I'eneTnueckas CBSI3b MEX
» bu6moreka [IOK
61 KJlJacCaMH HEOPraHUYeCKUX
. https://m.edsoo.ru/00ad9a50
COCTUHCHUI
& O06o01eHre U cucTeMaTru3arus bubnuotexa [JOK
3HaHUU https://m.edsoo.ru/00ad9cb?2
KontponbHas padota Nedro Teme
" bubnuorexa [JOK
63 OCHOBHBIE KJIACCHI
o https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCTMHCHUI
64 OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIC bubnuoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
65 OKHCIIUTENTN U BOCCTAHOBUTEIH
https://m.edsoo.ru/00adb076
66 PezepBHblit ypok. O0oO1IEHNE U bubnuorexa LIOK
cucTeMaTu3alys 3HaHUH https://m.edsoo.ru/00adb33c¢
67 PezepBHblit ypok. O0oO1IEHNE U bubnuorexa [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0oO1IeHNE U bubnuoreka [IOK

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yueHusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypcbl
[lepnoanyeckuil 3aK0H.
| [Iepnoanueckas cucrema | bubnuorexa [JOK
XUMHUYECKUX 3nemMeHToB /1. W. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
. bubnuotexa [JOK
2 CBOMCTB XUMHYECKUX JJIEMEHTOB 1
3 https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJOB
3 Knaccudukarnus 1 HOMeHKIaTypa | bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunel XuMH4eCKOi CBS3U U THUIIEI | bubmoreka [IOK
KPUCTAILUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «[loBTOpEHue u yrioyonenue 1 |
3HaHUH OCHOBHBIX Pa3/iesIoOB Kypca
8 Kiacca»
Knaccudukanus XuMuaeckux
. bubmuoreka [JOK
6 peaKIuii Mo pa3IuYHbIM 1
https://m.edsoo.ru/00adbcb0
MpU3HAKaM
[ToHsTHE O CKOPOCTH XUMUYECKOMN
bu6mmoreka [JOK
7 peakuuu. [lIoHsTHE O TOMOTE€HHBIX 1

U ICTCPOTCHHBIX PCAKIIUAX

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




TloHAaTHE O XUMHUYECKOM
paBHOBecHU. DaKTOPBI, BIUSIOLINE

bu6mmoreka [{OK

8 Ha CKOPOCTh XUMHUYECKOH peaKInu
p peaidl https://m.edsoo.ru/00adc28c
U TIOJIOKEHHE XUMUIECKOTO
paBHOBECHs
9 OKuCIUTEITHHO- bubmmoreka [{OK
BOCCTAHOBUTEIIbHBIE PEAKLINU https://m.edsoo.ru/00adcade
Teopust 2NEKTPONUTHYECKON
bubmmoreka [{OK
10 nuccoruanui. CUIIBHBIE U clIa0bIe
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubnuotexa [JOK
11 HoHHbIE ypaBHEHHUS peaKIuil
https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KHUCIOT U
12 OCHOBAHHI B CBETE bubnuorexa [JOK
MpEeACTaBICHUI 00 https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON AUCCOIUALINKT
XUMHYECKHE CBOMCTBA COJIEH B
. bu6mmoreka [JOK
13 CBETE MPEACTABICHUI 00
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON AUCCOIUALINKT
. bu6mmoreka [JOK
14 [TonsiTue o ruapoIn3e coiei
https://m.edsoo.ru/00add9d4
15 O60061eHre u cucTeMaTu3anus bubnuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[Tpaktuyeckas pabora Ne 1.
16 «Pelrenne skcnepuMeHTAITLHBIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3agauy
17 KonTtposnpHas padota Ne2 o teme bubnuoreka [IOK




«INEKTPOIUTUYECKAS
JIFCCOIUAITHA. XMMHUYECKHE
peaKIiK B paCTBOPAX»

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

OOmast xapakTepuCcTUKa

bu6mmoreka [{OK

18 rajoreHoB. XMMHYECKHUE CBOMCTBA
https://m.edsoo.ru/00addfe2
Ha IpuMepe Xjaopa
Xnoposojopoa. CossiHast KUCIIOTa,
. bubnuorexa [JOK
19 XUMHYECKHE CBOMCTBA,
https://m.edsoo.ru/00ade104
MOJTy4eHHUE, TPUMEHEHUE
[IpakTiueckas padora Ne 2 o
. bubnuotexa [JOK
20 teme «llonyueHnue costHOM
. . https://m.edsoo.ru/00ade348
KHCJIOTHI, U3y4eHUE €€ CBONCTBY
Beruucnenus mo ypaBHeHHUSIM
21 XUMUYECKUX PEAKIUH, €CIIN OJIUH bubamorexa LHOK
P ’ A https://m.edsoo.ru/00ade488
U3 pEareHToB JIaH B U30bITKE
” OO6mras xapakTepucTuKa bubnuoreka [IOK
aneMeHTOB VIA-rpynmibl https://m.edsoo.ru/00ade64a
AnnoTtponHsie MOIUpUKALUN
3 cepnl. Haxoxaenue cepsol u € bubnuorexa [JOK
COCJIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHYECKHE CBOMCTBA CEPbI
CepoBoaopo, CTpOEHHUE,
P P P bubmuoreka [JOK
24 (bU3UYECKUE U XUMHUYECKUE
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcunpl cepbl. CepHas KUCIOTA,
p p bu6mmoreka [JOK
25 (buznyecKue U XuMUYECKHEe

CBOI’ICTB&, MMPUMCHCHUC

https://m.edsoo.ru/00adea28




XUMHUYECKUE PEAKLIUH, JICKAILKE B
OCHOBE IIPOMBIILIIEHHOTO CII0Co0a
ITOJTY4EHUS] CEPHOU KUCIIOTHI.

bu6mmoreka [{OK

26
XHAMHMYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroLIEn CpeJIbl
COCTMHEHUSIMU CEPBI
7 Brraucienne MacCoBOM JOIH bu6mmoreka [{OK
BBIX0/1a IPOAYKTA peaKU https://m.edsoo.ru/00adec8a
OO1as XxapakTepucTuKa
aneMeHTOB VA-rpynmnsl. A30T,
bu6moreka [IOK
28 pacnpocTpaHeHue B IPUPOJIE,
https://m.edsoo.ru/00adeea6
(bU3UYeCKue U XUMHUYECKUE
CBOMCTBA
AMMuak, ero pusudeckue u
. bu6moreka [IOK
29 XUMHYECKUE CBOMCTBA, MOJIyYEHUE
https://m.edsoo.ru/00adf004
U IPUMEHEHHE
[Ipaktruueckas padota Ne 3 o
bu6mmoreka [JOK
30 teme «llonyyenue ammuaka,
. https://m.edso0.ru/00adf180
M3Yy4YEHUE €ro CBOUCTB)
31 A3oTHas KucaoTa, e€ pusndeckue bubnuorexa [JOK
Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30Banne HUTPATOB U COJIEH
aMMOHHUS B Ka4eCTBE
3 MUHEPAJIbHBIX YIOOPEHUIA. bubnunoreka [JOK

XUMHUYECKOE 3arps3HEHUE
OKpYXarollen cpebl
COCTMHEHUSIMU a30Ta

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




dochop. Okcun dpocdopa (V) u
docdopHas kucinora, GU3NICCKIEC

bu6mmoreka [IOK

33
1 XUMHYCCKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTy4CHHUE
Hcnonb3oBanue pocdaTos B
34 Ka4eCTBE MUHEPAIBHBIX bubnuorexa [JOK
yaoOpeHuit. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hochaTamu
VYraepon, pacnpocTpaHeHHE B
POZ, Pacpostp Bu6morexa 1[OK
35 npupo/ie, GU3NIecKue u
. https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcunpl yriaeposaa, ux pusndeckue
1 XUMHUYECKHUE CBOMCTBA.
bu6moreka [IOK
36 DKOJIOTHYECKHE TPOOIJIEMBI,
https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yriepoja
(IV)
N bu6mmoreka [JOK
37 VroipHas KUCIIOTa U €€ CONIU 1
https://m.eds00.ru/00ae006¢
[Ipaktrueckas padota Ne 4 o
18 teme "[lonydyenue yriekucioro bubnuoreka [JOK
raza. KauectBeHHas peakius Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-uOH"
[TepBoHauanbHBIC MOHATHS 00
bubmuoreka [JOK
39 OpPraHUYECKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054¢e
COEIMHEHUSIX yriepo/ia
N bu6mmoreka [JOK
40 KpemHuuii u ero coennHeHus 5

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




[Tpaktuyeckas padora Ne 5.
Pemenne OKCIICPUMCHTAJIbHBIX

bu6mmoreka [IOK

41 .
3aj1a4 1o teme «BaxHeime https://m.edsoo.ru/00ae0bf2
HEMETaJUThl K KX COCTUHCHUS
KonTtposneHas padota Ne3 mo teme

. bubnuotexa [JOK
42 «BaxHee HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el 8
COCTMHECHUS
OO01as XxapakTepucTUKa
XUMHYECKHX DJIIEMEHTOB —

43 MeTaJII0B. MeTajruecKkas CBs3b U bu6moreka [IOK
MeTaJlJInYeCcKast KpUCTalIndecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAJIIOB.

. bu6moreka [IOK
44 DJIEKTPOXUMUYECKUI P
. https://m.edsoo.ru/00ael 156
HanpsHKEHUM METaIoB
OO6mmme crnocoOb! MOTYICHUS
MetaiuioB. CriiaBbl. Berunciienus
bu6mmoreka [JOK
45 110 YPaBHEHUSIM XUMHUYECKUX
. https://m.edsoo.ru/00ael 156
peaKIuid, €CJIM OJIMH U3 PEarcHTOB
COJEPKUT IPUMECH
bubmuoreka [JOK
46 [TonsiTue 0 KOPPO3UK METAILIIOB
https://m.edsoo.ru/00ael1278
bubmuoreka [JOK

47 [Ilenouynble MeTaIBI H

https://m.edsoo.ru/00aec14b2

43 Okcubl ¥ TUAPOKCU/IBI HATPUSA U bubnmoreka [JOK

Kalaus

https://m.edsoo.ru/00ae14b2




[IlenoyHo3eMeNnbHBIC METAJIIIBI —

bubnuoreka [IOK

49 KaJIBIIMA 1 Maroui https://m.edsoo.ru/00ael5e8
. bubnuotexa [JOK
50 Baxuelimme coeTMHEHNS KaIbITHs
https://m.edsoo.ru/00ael S5e8
51 O06o001IeHre U CHCTeMaTH3aIus
3HAHUHN
57 JKEcTKOCTh BOJIBI M CITIOCOOBI €& bu6mmoreka [{OK
YCTpaHEHHU https://m.edsoo.ru/00ae1886
[TpakTtruueckast pabota Ne 6 o
53 TepMe ")KéCTKOCI?H) BOJIBI 1 METOIBI bubmorexa HOK
. " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubnuorexa [JOK
>4 AJTIOMHHHH https://m.edsoo.ru/00aelc64
55 AmMmdoTepHbIe CBOMICTBA OKCHIA U bubnuoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUABI U COTTU bubnuoreka [JOK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35¢6
53 O00011IeHNE U CUCTEMATH3ALIUSI
3HAHUU
[IpakTiueckas paborta Ne 7.
59 Pemenue skcnepuMeHTanbHbIX bubnunoreka [JOK
3a7a4 1o Teme «BakHelmnne https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COETUHEHUS
60 Brrunciienus 1o ypaBHEHUSIM bubnuoreka [JOK




XUMHUUYECKUX PEAKLIUH, €CIU OJUH
W3 pEeareHTOB JaH B U30BITKE WIH

COAEPKUT IpUMecH. Beruncnenus
MAacCOBOM J0JIA BBIXOJA ITPOJTYKTa
peakuuu

https://m.edsoo.ru/00ael 750

O000IIIEHNE U CUCTEMATHA3 AL

61 . 1
3HaAHUHN
KontponbHas padota Ned4 o teme
62 «Baxueunmme MeTauIbl 1 UX 1
COCTMHCHUS
63 BemectBa u maTepuainsl B 1 bubnuotexa [JOK
MOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE | bubnuoreka [IOK
OKpYKarolEen CpeJibl https://m.edsoo.ru/00ae4270
65 Posib xumMuu B perenun | bubnuoreka [IOK
9KOJIOTUYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
cHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00ae0dOa
67 PesepBubIit ypok. O6001eHNE 1 | bubnuoreka [JOK
CHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0oO1IeHNE U | bubnuorexa LIOK
cucTeEMaTH3alys 3HAaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensia O.C., OctpoymoB WN.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOIUYECKHUE MATEPHUAJIBI JI51 YYUTEJIA

Xumus (6a30BbIil ypoBeHb). Peanuzanus tpedbosannii ®I'OC ocHOBHOTO
obmiero oopazoBaHusi: MeToArdeckoe nocooue 1ist yuurens / Kasepuna A.A.,
[Tuuyruna I'.B.; nox pen. I'.B. Iluuyrunoii. M. : ®I'BHY "UHcTUTYT

cTpateruu pa3Butus oopazoanus PAO", 2022. 81 c.: u.

[IpenogaBanue eCTECTBEHHO-HAYUYHBIX MMPEIMETOB B YCIOBHIX OOHOBJICHUS
cojiepkanus obmero oopazoBaHus: Metoauueckoe mocooue / [[lentun A.1O.,
3arpannunas H.A., Hukumosa E.A. u np.]; nox pen. A.1O. Ilentuna. - M.:

OI'BHY "UnctutyT cTpateruu pa3Butus oopasosanus PAO" 2021. - 184 c.

Kontponbubie padbora Xumus k yueoHuky O.C. ['aOpuensna Xumus - 8 (31.

rmocooue)



CoBpeMeHHBIN YpOoK: G yHKLIHOHAIbHAS TPAMOTHOCTh: COOPHUK
METOAMYECKUX MaTtepuaiioB. - Bimagumup: 'AOY IT1O BO BHPO, 2023. - 64

C.

U PPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
MHTEPHET

http: // www.chem.msu.su/rus/elibrary/ - anekTpoHHast 6ubMoTeKa yueOHbIX
MaTepHuasoB MO0 XUMHHU.

http: // www.hij.ru/ - xxypran "XuMus u Ku3Hb"

http: // ru.wikipedia.org/wiki/ ITopran: Xumus - HauOosiee moJIHasl OHJIAMH
SHIUKJIONEIUS B paMKax CBOOOIHOM SHITMKIIONeAnn Bukumnenus.

http: // www.astronet.ru/ db/ msg/ 1180155 - nmomynsipHas 6ubiaroTexa
XUMHYECKUX DJIEMEHTOB.

http: // www.periodicvideos.com/ - oHJIaifH pecypc MPeAOCTABISET
BO3MOKHOCTh IOCMOTPETh BUACOPOIUK IKCIIEPUMEHTA JI JIEMEHTOB
MEePUOINIECKOM TaOIUIIBI ¥ MPOCIYIIATh HA AHTIIUHCKOM SI3bIKE HHTEPECHBIC
(baKThI O HUX.

http: // www.hemi.wallst.ru - 00pa3oBaTeIbHbIN CAUT JJIs1 IIKOJIBHUKOB

http: // www.chem.msu.su - 31eKTpoHHass OMOIMOTEKA IO XUMHH
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