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MMOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHUM Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHuUs
COCTaBJI€Ha Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa30BaTeNIbHOI MpOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe deaepanbHOil pabodeil mporpaMmbl
BOCIIUTAHUA U C Y4ETOM KOHLETIHUU NPENoJaBaHus Y4eOHOro mpeaMeTa « XUMHU)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1Mo XuMmuu Aa€T TPEACTABICHHE O IENSIX, OOIIeHd CTpaTeruu
oOy4eHHs, BOCIHUTAHHA W Pa3BUTUS OOYyYAIOUIUMXCA CPEACTBaMU y4eOHOro
npeaMerTa, yCTaHaBIMBaeT  00sA3aTeNbHOE IPEeIMETHOE coJiepKaHHe,
IpeaycMaTpuBaeT paclpelesieHue ero Mo KilaccaM M CTPYKTYpUpOBaHHUE IO
paznenaM M TE€MaM NPOrpaMMbl MO XUMHUH, OMNpPEAENAeT KOJIMYECTBEHHbIC U
KaueCTBEHHbIC XapaKTePUCTUKU coJiepKaHus, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh HM3YYCHHS XHUMUU C YUYETOM  MEXIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM y4eOHOrOo Tporecca, BO3PACTHBIX
0COOEHHOCTE  O0yYaroluxcsi, OINpeAeNseT BO3MOXKHOCTH MpeaMera s
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa30oBaTeIbHOM
IporpamMMbl HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPeOOBaHUH K
pe3ynbTaTam oOy4eHHUS] XUMUW HAa YPOBHE IIeJIeH M3yUeHUs MPEeIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEILHON JIEATENIbHOCTH OOYYarollerocss Mo OCBOEHUIO
y4e0HOT0 CO/IepKaHUsI.

3HaHME XHMHUHM CIY)KUT OCHOBOW [JIsi (OPMHUPOBAHMSI MHUPOBO33PEHUS
00y4aroIerocs, ero mpeaCcTaBiICHU O MaTepuaibHOM €JUHCTBE MHpPA, BAXKHYIO
poJib WrparoT (GopMUPYEMBIC XUMHUEH MPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
PHEPrud M 00 HSBOIOLMHU BEUIECTB B MPUPOJE, O MYTAX PEHIeHUs riI00aibHBIX
npoOseM YCTOMYMBOIO PAa3BUTHSI YEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON U KOJOTHYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPAaHEHUSI.

N3yueHne xumuu:

CHOCOOCTBYET  peald3allid  BO3MOXKHOCTEH ISl  CaMOpa3BUTUA |
dbopMHUpOBaHUS KYJIbTYpPhI IMYHOCTH, €€ 001IeH U PYHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOM  yd4eOHOM  JesTeIbHOCTH,
HKCHEPUMEHTAIIbHBIX M HCCJIEJOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KakK B
MOBCETHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOMN JESITENbHOCTH;

3HAKOMUT CO CHeHU(UKON Hay4HOro MBIIUICHHS, 3aKjIaJblBa€T OCHOBBI
LEJI0CTHOTO B3IUISA/Ia HA €IUHCTBO MIPUPOABI U YEIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH O0yUaIOIIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHbIM 3HaHHSIM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTUYECKOE
o0pa3zoBaHue 00yUYarOIIHNXCA.

Jlanubple HampaBiieHUs B OOYYEHHHM XUMHH OOECIEeYMBAIOTCS CHElU(pUKON
colepxkaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBJISIETCS  MEJaroru4yecku
alalITHPOBAHHBIM OTpakKeHHEM 0a30BOI HAYKH XUMUU Ha ONPEACTIEHHOM 3Tare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIer0 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYalOlUMHUCSA CHUCTEMbl MEPBOHAYAIBHBIX IMOHATUA XUMHH, OCHOB
HEOPraHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSATUN
OPTraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHH C(POPMUpPOBAHA HA OCHOBE
CHUCTEMHOro mnoaxona K €€ mzydeHuro. ColepkaHHe CKIIAJIbIBAETCS W3 CHUCTEMBI
MOHSATHN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakimu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BaHbI IO TPHHITUITY
MIOCJIETIOBATEILHOTO PA3BUTHS 3HAHWM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. 1. MenzeneeBa kKak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpencTaBieHUN 00 DIEKTPOJUTHYECKON IUCCOIMAIMMA BEIIECTB B
pacTBopax.

TeopeTnueckne 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE JMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJHOIO
YPOBHSI K JPYromMy, BBINONHAS (YHKUUM OOBSICHEHUS M TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSA U BO3MOXHOCTEU MPAKTHYECKOTO MPUMEHEHHS U TOJYYEHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TMmporpaMMbl IO XUMUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEACTABIICHUS] O XUMHYECKOM COCTABIIAIOIIEN HAYYHOM KapTUHBI MHUpA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LIEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUK U
METOJIaM MO3HAHUS B Hayke. M3ydueHHe XMMHUU NPOUCXOAUT C IPHUBJICYEHUEM
3HAHWM W3 paHee W3YYEHHBIX Yy4eOHBIX mpeaMeToB: «OKpyKaomuii MUp»,
«buonorus. 5—7 knacce» U «Pu3nka. 7 Kiaccy.

[Ipy wu3yyeHMH XHUMHUM MNPOUCXOAUT (opMUpOBaHME 3HAHUH OCHOB
XUMUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOM
JNEATEIPHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XUMUYECKHUX
3HAHUNU — BaKHEUINUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX TMOJOKECHHM,
JOCTYIHBIX 00O0OIIEHUIT MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHNHM K HAyYHBIM METOJaM T[IO3HAHUSA TPU HU3YYCHHUHU BEIIECTB U
XUMHUYECKHUX PEaKIHi, B (OPMUPOBAHUHN U PA3BUTHUU MMO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHWH B Y4YeOHO-NIO3HABATENbHOM U  y4eOHO-HCCIIeI0BATEIbCKON
JESATENIbHOCTH, OCBOEHUM NpaBWJ 0O€30IacHOro OOpalieHHs C BELIECTBAMHU B
HOBCEIHEBHOM JKU3HMU.

[Tpu u3yyeHun XMMHUHM Ha YPOBHE OCHOBHOI'O OOIEro 0Opa30BaHUSI BaKHOE
3HaYeHHUE MPUOOPEIN TaKue 1eJd, KaK:

— (GOpMHpOBAaHHE WHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PEUICHHH,
CHOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM >KU3HU;

— HampaBJ€HHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpHUOOIEeHUE
0o0y4Jaromuxcsi K CaMOCTOATEIbHOW IO3HABATEIbHOW NEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUH;

— obecrieueHne ycaoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOITUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIIO3HAHMS, KIIFOUEBBIX
HaBBbIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIBHOE 3HAYEHUE IJIf
pa3IMYHBIX BUIOB JESTEIbHOCTH;

— ¢opmupoBanue oOmeld ¢GYHKIMOHAIBPHON M €CTeCTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHUH OOBSICHATP U OLIEHUBATh SIBICHUSA
OKPY’KAIOIIeT0 MHpa, WUCIONB3YysS 3HAHWUS U OMbIT, MOJTYYCHHbIE MPU H3YUYECHUU
XUMHH, TPUMEHITh WX MPU PEUICHHUH MpOoOJeM B MOBCEAHEBHOW XKH3HU H
TPYAOBOH AESITEIBbHOCTH;

— (QopmupoBaHue y OOyyarolmuxcsi T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAHUA LEHHOCTH XUMHUYECKHX 3HAHUWA Ui BBIPAOOTKH HKOJIOTMYECKU
1eJI1ecOo00pa3sHOro MOBEAECHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPAaHEHHUs CBOETO 37J0POBbS M OKPY’KAIOILIEN NPUPOJHON Cpeibl;

— pa3BUTHE MOTUBALMU K OOYYEHMIO, CIOCOOHOCTEW K CAaMOKOHTPOJIIO M
CaMOBOCIIMTAHUI0 HAa OCHOBE YCBOEHHUS OOIIEUEIOBEUECKUX  LIEHHOCTEM,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY IpO(UIIS M HAIpPaBJIEHHOCTU AAJIBHEHIIEro
oOyJeHwusl.

OOmiee YMCIO YacoB, OTBEACHHBIX Ui HU3YYCHHS XHMHHM Ha YPOBHE
OCHOBHOT'0 00111er0 00pazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
gaca B HeJIel0), B 9 kitacce — 68 "yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KITIACC

IlepBoHaYyaIbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KU3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tema u BemiectBa. DU3WYECKHE CBOWCTBA BELIECTB. ATPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE 0 MeTOnax MO3HAHHWS B XUMHH. UUCTHIE BEIIECTBA U CMECH.
CriocoOnI pa3jieneHus cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE 3JEeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U COKHbBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHAs Macca.
OTHOcuTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBast JoJIsi XUMUYECKOTO 3JIEMEHTA B
COCJMHEHUH.

KommuectBo BemectBa. Mosib. MonsipHas Macca. B3auMocCBsI3p KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpPHBIX EIUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHAYECKUX COCTMHEHUMN.

@u3nuecKne U XMMUYECKUE ABJIECHUSA. XUMHUUECKAsl peaKUuus U €€ MPU3HAKH.
3aKOH COXpaHEHMS MAacCChl BELIECTB. XMMHUYECKuE ypaBHeHMs. Knaccudukanus
XUMUYECKUX PEAKIUH (COCTMHEHNUS, Pa3I0KECHHUSI, 3aMEIICHIS, OOMEHa).

Xumuyeckuiui IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpallieHus: ¢ J1adOpaTOpHBIM O0OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
bu3NYecCKuX CBOWCTB O0pa3llOB HEOPTAHMYECKUX BEIIECTB, HAOIIOICHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHACHCAIUsl BOAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, NMPOKAJIMBAHUE
MEJIHOM TTPOBOJIOKH, B3aUMO/JICUCTBHE MeJla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHUCaHWE NPU3HAKOB MPOTEKAHWS XMUMHUYECKHX PEAKIUU (pa3ioKeHHE caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THIAPOKCHUIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE kele3a ¢ pactBopom conu meau (1),
U3y4eHUe CIocOOOB pa3JeieHHs] CMEecei: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAaHUE,
BbINIapUBaHUE, AUCTHILIISALMSA, XpoMaTorpadus, mpoBeeHue OYUCTKU MTOBApPEHHOU
coimd, HAOMIOJIGHWE W  ONHWCAHWE  PE3yJbTaTOB  MPOBEIACHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChl, CO3JaHUE MOJICNICd MOJIEKYII
(IrapocTepKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 31eMEHT U MpocToe
BemecTBo. HaxoknmeHuwe kucmopoza B TpHUpoAe, (DHU3WYECKHE M XUMUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenwme kucimopoma. CmocoOb!



NOJIyYeHUs] KHCIopoAa B JabopaTopum W HpoMbIIUIEHHOCTH. Kpyrosopor
Kucaopoa B mpupojie. O30H — aIoTporHas Mou(pUKALHSI KUCIOPOa.

TemnoBoit 3¢(}eKT XUMHUECKON peaklnud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakUuuu. TOIIMBO: yrojb U METaH. 3arpsA3HCHUE
BO3]lyXa, YCUJIEHHE MAPHUKOBOTO 3(pekTa, pazpylieHne 030HOBOTO CIOSI.

Bonmopon — nsnemeHTt M mpocTtoe BemecTBo. Haxoknenue Bomopona B
npupoae, GU3MYECKHe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
nonydeHus. Kucmotsl u comnu.

MomnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kak pactBoputelsib. PacTBOpHI.
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPBI. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBas 70Jisl BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbI. OCHOBaHMS.
Ponp pacTBOpoB B IpUpOZE U B KU3HU 4esioBeKa. KpyroBopor BoAbI B IPUPOJE.
3arps3HeHre NpupoaHbIX BoA. OXpaHa U OYMCTKA NIPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemuHenmit. Oxcumpl. Knaccuduxarms
OKCHUIIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBbIe, aMQpOTEpHbIE) U
HeconeoOpazyomue. Homenknarypa oxcuaoB. @Dusmveckne HU XUMHUYECKHE
cBOMCTBa OKCHIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudpukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHuil. PHU3MYECKHME U XUMHUYECKUE CBOMCTBA
ocHoBaHui. [lomyyenue ocHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnor. dusnyeckue u
XUMHUYECKUE CBOMCTBA KUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[TonyueHne KUCIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHHU.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOPOJa B BO3yXE, ITOJTyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOACHHE
B3aMMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
NpeKpalieHusi TopeHus (moxapa), O3HaKOMJIEHHEe ¢ oOpasllaMH OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJydeHHE, COOMpaHue, pAaclO3HaBAaHUE M H3yUYCHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMojeicTBue Bojoposa ¢ okcugoM meau (1)
(BO3MOYKHO HCIOJIB30BaHUE BUAEOMATEpUaoB), HaOIIOAEHNE O00pa3lOB BEILECTB
KOJIMYECTBOM | MOJb, HCCIEOBAaHUE OCOOEHHOCTEH pacTBOPEHUS! BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOMN
MacCcOBOW J0JIEd pacTBOPEHHOTO BEIIECTBA, B3AMMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KajibllueM) (BO3MOXKHO HCHOJIb30BAHHE BHJICOMATEPHAIIOB),



UCCIIEIOBaHHE O00pa3lloB HEOPraHMYECKHWX BEIIECTB pPAa3jIMYHBIX KIACCOB,
HAOJI0/IEHUE U3MEHEHHSI OKPACKU WHAMKATOPOB B PACTBOPAX KUCIOT M ILIEIOYEH,
u3ydeHue B3zaumojeicTBua okcuga meau (II) ¢ pacTBOpoM CEpHOW KHCIIOTHI,
KHCJIIOT C METajulaMH{, pPEeakUUil HEUTpAIM3alliH, IOJYyYeHHE HEPACTBOPUMBIX
OCHOBaHHMI, BBITECHEHHE OJHOIO METAJUIa JIPYTMM W3 PacTBOpa COJU, PEUICHUE
SKCIIEPUMEHTAIIBHBIX 3a/1a4d N0 TeMme «BaxHelmme Kiaaccbl HEOPraHUYECKUX
COCIUHEHUI.

IMepuoauueckui 3akoH u Ilepuognueckass cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CrpoeHne aroMoB. XHMMHYECKas CBA3b.
OKHCANTETILHO-BOCCTAHOBHUTEILHbIC PEAKIIMHU

[lepBbie TOMBITKM KiIacCU(PHUKAIMKA XUMUYECKHX dJeMeHTOB. [loHsTHe O
rpynnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAILIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHUIbI
Y TUAPOKCUJIBL.

[lepnonmueckuit 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[lepnoguueckon cucteMbl Xumuyeckux 3ieMmenToB 1. . Menneneea. 1lepuonast
u rTpynmbl. DuU3nyecKui CMBICH MOPSAJKOBOTO HOMEpPA, HOMEpPOB NEpUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DiekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JI0OYeK aToMOB TMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuoguueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 110 ero nosoxenuro B [lepuoanueckont cucreme /. . Menneneesa.

3aKOHOMEpPHOCTH H3MEHEHUs pPaJANyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB MO IPYyNIIaM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoguueckoil CUCTEMBI XUMHYECKHX
DJIEMEHTOB IS Pa3BUTUA HAaykh W mnpaktuku. [[. V. MenneneeB — y4€HbIM U
IPpaKIAHUH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpPHAsi) CBSA3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKHUX IIEMEHTOB. VIOHHAs CBSI3b.

Crenenb  okucieHus.  OKHUCIUTENIbHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
[Iponecchl OKUCIEHUSI U BOCCTAHOBIICHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrne oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJCHCTBHE
TUAPOKCHJA LIMHKA C PACTBOpPAMM KHUCJIOT M WIEIOYEH, INPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKLU
(ropenue, peakiy pas3ioKeHHs], COSTUHEHU).

Mescnpeomemmnbnie ceasu



Peanmu3anus MeXnpeaqMeTHbIX CBA3€H NpU U3YYEHUM XMMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
NOHATUH, TaK U MOHATUH, SBJISIOIIMUXCS CUCTEMHBIMU UL OTAEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO11e ecTeCTBEeHHO-HAYYHbIE MOHSATHUSA: HAay4HbIH (akT, rUroTe3a, Teopus,
3aKOH, aHaJW3, CHUHTE3, KiIaccu(uKanus, TMepuoAUIHOCTh, HAOII0ICHHE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

@usuka: Marepus, aToM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJIO,
00BbEM, arperaTHO€ COCTOSIHME BEILIECTBA, I'a3, (PU3MYECKUE BETUUYUHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COTHIIE.

buonorus: porocuntes, apixanue, buocdepa.

['eorpadusi: armocepa, rugpochepa, MHUHEpaTbl, TOpPHbIE MOPOJBI,
MIOJIE3HBIE UCKOTIAEMBIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKasi peaKIHs

[lepnonnueckuit 3axoH. Ileprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpo€HME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOMCTB
XUMUAYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kajuus, KalbLUUusi M HX
COCIMHEHU B COOTBETCTBUM C MOJIOKEHUEM 3JeMEHTOB B llepuoamueckoit
CHCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHne BelecTBa: BHJbBl XMMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUMA KPUCTATUIMYECKONW PELIETKHU U
BHJIa XUMHUYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSAIIMXCS K Pa3JIM4HBIM KJIACCAM HEOPraHUYECKUX
COEMHEHUI, TEHETUYECKas CBSA3b HEOPTaHUUECKUX BEILIECTB.

Knaccudukanms XuMAYeCKUX peaklvii Mo pa3aIuyHbIM MpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(deKTy, Mo
U3MEHEHHUIO CTETECHEW OKHCIECHUS XUMUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHHS.

[loHsiTue 0 CKOPOCTH XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XMUMHUUYECKUX peakiusx. [loHATHe O rOMOreHHBIX M TeTepOTeHHBIX
peakiusax. [lonsatue o xkaranuse. [lonsaTue 0 XuMU4eckoM paBHOBeCcuU. PaKTOPHI,
BIIMAIOIIME HAa CKOPOCTh XHMHUYECKOW pEaKUUh M MOJOKEHUE XUMHUYECKOTO
PaBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOM ~ PEAKLIHM. CocraBnenue YPaBHEHUU



OKHCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIUM C  HCHOJb30BAHMEM  METOJA
3JIEKTPOHHOTO OaslaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMAIIMHU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MexXxaHU3M [OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHU4eCcKoi cBsi3u. CTeneHp Auccounanuu. CHUIbHbBIE U CI1a0bIE 3JIEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. Y ciaoBUs IPOTEKaHUsI peakluii HOHHOTO OOMeEHa,
NIOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHUs peakuuii. CBoiCTBa KHCIOT,
OCHOBaHMM U cCOJied B CBET€ INPEICTaBICHUNA OO0 BIEKTPOJIUTUYECKOU
nuccounanuu. KauectBeHHbIe peakini Ha MOHBL. [IOHSATHE O THAPOIU3E CONEM.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISAMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTraHUYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa W anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIUu
OT BO3JCUCTBUS PA3JIMYHBIX (PAKTOPOB, HCCIEAOBAHUE DSIEKTPONPOBOIHOCTU
pacTBOpPOB BEWIECTB, IMPOLECCA AWCCOLMALMHA KHCIOT, WIEJIOYEd M COJIEU
(BO3MOXXHO  HCHOJB30BAHME BUJEO MAaTEPUAIOB), MPOBEJACHHE  OIbBITOB,
WUTIOCTPUPYIOIINX ~ MPHU3HAKA  MPOTEKAHUS  peakuuid HOHHOrO  OOMeHa
(oOpazoBaHue ocajka, BbIJACICHHE Ta3za, oO0pa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pasyIoKEHUs, COCIMHEHHUs), PACIIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOLIBIO KAYECTBEHHBIX pPEAaKUMWd Ha HOHBI, pEIICHHE
DKCIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJysibl 1 MX COeIMHEHUS

OO6mast xapakTepucTuka rajiaoreHoB. (OCOOCHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (HU3MUecKre CBONCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWUMHUYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aMMOJEHUCTBUE C METaNlaMHM, HEMEeTajlaMH, MIeso4amMu). XJIIOpPOBOAOPOI.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJOpa W XJOPOBOJAOPOJA HA OpPraHu3M YeloBeKa. BakHeulmme XJIopuapl U UX
Hax0JICHUE B IIPUPOJIE.

OOmast xapakTepucThka 31eMeHTOB VIA-rpynmbl. OCOGEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue W (pusmyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIIMU KUCIOPOIa
U cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOJOpOJ, CTpoeHue, pu3nYecKue u
XUMUYECKHE CBOMCTBA. OKCHABI CEPbl KAK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
CepHass kucioTa, @uU3MYECKMe M XUMUYECKHE CBOWcTBa (00mIMe Kak
NPEACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUECKUE PEaKIMH,
JeXaliue B OCHOBE MMPOMBIIUIEHHOTO CMOCO0a TMOJIYYEHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAs pEeaKkus Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COeIMHEHUH B MpUpOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COENMHEHHMSIMHU CEpbl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MpeA0TBPAIICHUS.

OO1mast xapakTepucTuka 3J1eMeHTOB VA-rpymnmbl. OCcoOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, pacCIpOCTPAHEHHE B MPHUPO/IE,
duznyeckue U XxuMudeckue cBoicTsa. KpyroBopot asora B mpupoae. AMMuUak, ero
¢duznyecKkrue 1 XMMHUYECKHE CBOMCTBA, OMyuyeHHe U nmpuMenenue. Conu aMMOHus,
ux (U3NUECKUEe U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MoJiydeHue, (pU3nyecKkue U XUMUYECKUE
cBOMcTBa (00OIIME Kak TMPEACTaBUTENS Kjacca KHUCIOT U CHelUu(PpUIECKHE).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHUA B KaueCTBE MHHEPAIbHBIX
ynoOpeHuil. XuMUYECKOe 3arps3HEeHUE OKPYIKAIOIIECH CPElbl COSTMHCHUSIMU a30Ta
(KUCIIOTHBIE NOXAM, 3arpsi3HEHUE BO3/AyXa, IMOYBbI U BOJOEMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckne M XUMHYECKHE CBOMCTBA.
Oxcun hochopa (V) u dhochopras kuciora, GU3NIECKHUE U XUMUIECKUE CBONCTBA,
nonyudenue. Mcnons3oBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHUIA.

OOmas xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OcoGeHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCJIEHUS.  YTJIEepoid,  aJUIOTPOIHbIE
MOAM(UKALIMKM, PACOPOCTpaHEHUE B TpUpoAe, (PU3NYECKHE U XUMHUYECKUE
cBorictBa. Ancopbuus. Kpyrosopot yraepoaa B mpuponae. OKCUabI yriiepoaa, ux
¢usznyeckne W XUMHUYECKHE CBOWCTBA, JCWCTBHE Ha JKUBBIE OPIraHU3MBI,
MOJIyYEeHUE U TMPUMEHEHHE. DKOJOTHYECKHE IMPOOJIEMbI, CBSI3AHHBIE C OKCHIOM
yraepoga (IV), rumore3a rino0anbHOrO TNOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kucinoTa v €€ coiu, uX (pU3nYecKkue U XMMUYEeCKHUe CBOMCTBA,
noiyuyeHue W mnpumeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasibHbIE MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TAHOJI, INIMLIEPUH, YKCYCHAs! KUCIIOTA).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (yrojb, NPUPOIHBIA Tra3, HEPTH),
OPOAYKTHI UX TepepaboTku (O€H3WH), UX poJiib B OBITY U TMPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPAX, OeJIKax, YriieBoJax — U UX
poiii B KM3HM 4eloBeKa. MarepuaibHOEe €AMHCTBO OpPraHUYeCKHX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusuueckue M XUMHUYECKHE CBOWCTBA, IOJIYYEHUE H
npumeHenue. CoeauHeHUs KpemMHusi B mpupoge. OOume npeacraBieHus o0
okcune kpemuus (IV) u kpemaueBoil kucnore. CUIMKAThl, UX HUCIOJIH30BAHKUE B
ObITYy, B MPOMBIIUICHHOCTU. BakHeillline CTpOUTENIbHbIE MaTepualbl: KEpPaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobmeMbl 6e30macHOT0 MCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHUe 00pa30B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOM KUCIOTHI,
MPOBE/ICHHE KAYECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOIIOAEHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAIOIIKMEC (U3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHOB M HX COEIWHEHUN (BO3MOXXHO HCIIOIb30BaHUE BHUICOMATEPUAIIOB),
O3HAaKOMJIEHWE ¢ oOpa3uaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmiamu  cepbl W €€  COCIMHEHMSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HAOJIIOJEHNE Mpoliecca OOYIIIMBaHUS caxapa IOJl IeUCTBUEM
KOHUECHTPUPOBAHHOW CEPHOW  KHUCJIOTBhI, HW3Y4YEHUE XUMHYECKHUX CBOMCTB
pa30aBICHHOI CEPHOI KUCIOTHI, MPOBEICHUE KaYECTBEHHON PEaKIuu Ha Cyib(aT-
MOH U HAOJI0JIeHWEe NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (DU3UYECKUMU
cBolMcTBaMM a3oTa, (ochopa M ux coeguHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuil, moaydeHue,
cobupanue, pacrmo3HaBaHWEe W W3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEICHHE
KaueCTBEHHBIX PEaKIUii HAa MOH aMMOHHS U (PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX TIPOTEKaHHUsI, B3AUMOICMCTBHE KOHUEHTPUPOBAHHOW a30THOU KUCIIOTBI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MOZENen
KPUCTAJUIMUECKNX PEmIETOK anMmasa, rpadwura, ¢dymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJlyueHHue, coOMpaHue, pacrlo3HaBaHUE U M3yUEHUE
CBOMCTB YTJIEKUCIIOTO ras3a, MpoBEeJACHUE KaueCTBEHHBIX peakiui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE I[IPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIJICHHUE C
NPOAYKIIMEN CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenne HeMeTaJUIbl U UX COCTMHEHUS.

MeTaJsibl 1 X COeIMHEHUS

OO01ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B llepmommyeckor cucreMe XUMHUYECKUX 3iemeHToB [[. U
MenneneeBa u crpoeHusi atomoB. CTpoeHue meTamuioB. Mertanauyeckas CBsI3b U
METAJJIMYECKas: ~ KpUCTA/UIMYecKass  PemeTka.  DIEKTPOXUMUYECKUU  psif
HanpspKeHU MeTamioB. OU3nyeckrue U XMMUYECKHUE CBOWMCTBa MeTaiioB. O01ue
CrocoObl Mody4yeHusi MeTauioB. [loHsATHE O KOpPpO3UM METajuiOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppo3uu. CiuiaBbl (CTanb, YyTyH, TIOPATIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U TIPOMBITINICHHOCTH.

[[{enounble MeTamIbl: MONOXKEHUE B llepuonnueckoil cucTeMe XMMHUUYECKUX
sanemeHntoB /. M. MenzaeneeBa, CTpO€HHE MX aTOMOB, HAaXO0XKJIEHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpumMepe HaTpus U Kaius). OKcuuabl u



TUIPOKCUABI HaTpusi W Kanud. lIpuMeHeHne mmEenoYHbIX METAUIOB M HUX
COCIMHEHUN.

[Ilenoyno3eMenbHbIE META/UIBI MAarHMd W KaJdbLUHUM: TIOJOXKEHUE B
[Tepuoguueckon cucreme xumuueckux anemeHToB . M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJI€HHUE B Ipupoae. Pu3znyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxuelinve coequHEHUs Kaublus (OKCUJA, TUIPOKCHUI, COJH).
JKécTkoCcTh BOJIBI U CIIOCOOBI €€ YCTPaHEHUS.

AJFOMUHHAI: TI0JI0)KeHUE B [leproandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHUE aroma, HaxXOXICHUE B Ipupone. PU3UUECKUE U
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AMGPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenne B [lepnoanueckor cucreMe XUMHUYECKUX IIEMEHTOB /.
. MengeneeBa, CTpoeHME aroma, HaxoxIeHUEe B mnpupone. Duznyeckue u
XUMHUYECKUE CBOMCTBA *kene3a. OKkcu b, TuapoKcuabl U cou xenesa (1) u xxenesa
(IIT), nx cocras, CBOMCTBA U MOTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ O0Opa3laMu METaIOB U CIUIABOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJEHCTBUSL OKCHJIA
KaJIbI[USl W HATpus C BOJOM (BO3MOXKHO HCIOJb30BAHUE BHUIACOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXHO  HCIOJB30BAHME  BHUACOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBECHHBIX PEAKLIWN HAa MOHBI: MarHus, KajblMs, AJIFOMUHHUS, LIMHKA, JKEJe3a
(IT) u xxene3a (I11), meau (1), HabnroAeHNE W OMMCAHUE MIPOIIECCOB OKpaIIMBaHUS
IJJaMEHH MWOHAMU HATpus, KaJIus U Kaiablus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUJIPOKCH]Ia IMHKA, PELIIEHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxkHenine
METAJUJIbI U KX COCUHECHHUS.

XHMUA ¥ OKpY:KaoLIas cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXKM3HU 4eJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEILIECTB M XMMHYECKUX peakuuil B ObiTy. [lepBas momomis npu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYyXkarolleid cpenbl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeulecTs, aaiee — [1/IK). Ponb xuMun B penieHn 3K0I0THYECKUX
npooIieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIUMEPHbBIE
MaTepuabl).

Mescnpeomemmnuie ceasu



Peanuzamus MeXmpeaMETHBIX CBS3€H NMpU U3YYCHUM XUMUA B 9 Kitacce
OCYIIIECTBIISIETCS 4Yepe3 WCIOIb30BAaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHSATHUH, ABJSIOMIUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIH (DAKT, THIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHUHTE3, KiacCUUKAIMI, TMEPUOIUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s PexT, TeXHOIOTHS, MaTEPHAITHI.

®dwuszuka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUN 3apsij, MPOBOJIHUKH,
MOJIYIIPOBOJTHUKY, ~ TUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIITNICCKAS
pemérka, CruiaBbl, (pU3MYECKHE BEIWYMHBI, CAMHHIIBI M3MEPEHUsS, KOCMHUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE311b1, COTHIIE.

buonorus: dorocunTes, mprxanuwe, Omocdepa, SKOCHCTEMA, MUHEPATHHBIE
yI0OPEHMS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusa: armocdepa, ruapocdhepa, MHUHEpaNIbl, TOPHBIE MOPOJIBI,
MI0JIE3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHMHM B €IUHCTBE Y4eOHOH u
BOCIIUTATEIIbHOM JEATENIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKAMU
COLIMOKYJIBTYPHBIMA M JyXOBHO-HPAaBCTBEHHBIMH LICHHOCTSMH, IPUHATHIMU B
oOuiecTBe MpaBUIaMU M HOpPMaMHM IIOBEJIEHUS M CHOCOOCTBYIOT IIpolieccaM
CaMOITIO3HaHUs1, CAMOPAa3BUTHUS U COLUATU3AINN 00YYarOIINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX ILIEHHOCTHBIX OpUEHTAUUN WU
pacUIMpPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMoOTHYECKOro BOCIMTAHUA:

LEHHOCTHOTO OTHOLIECHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY
M HAay4YHOMY HAacCJEeIHI0, NMOHMMaHWS 3HAYEHUS XUMHUYECKOM HAyKh B >KU3HU
COBPEMEHHOr0 OOLIeCTBa, CIOCOOHOCTH BJal€Th TOCTOBEPHOW HMHQOpMaluein o
NIEPENOBBIX JOCTH)KCHUSX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpaxIaHCKOr0 BOCIMTAHUSA:

IIPEACTABICHUS. O COLMAIBHBIX HOPMax W IPAaBWIAX MEXJIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTMBE, KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOILLECTBEHHO
NOJIE3HOHM,  y4eOHOMCCIIENOBAaTENbCKOM, TBOPYECKOM M Jpyrux  BuAax
JeSTEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpH
BBIMIOJTHEHUH Y4€OHBIX, I[O3HABATENBHBIX 3a7a4, BBIMOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUH YYEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aHMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpPOLIECCE€ OTOM y4yeOHOW JEATEIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJEHWE M TMOCTYIKA CBOMX TOBapuIIel C NO3ULUHU
HPaBCTBEHHBIX H IPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33PEHYECKNE TPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBIAIOLINAC
OCHOBY JUIsl IOHUMAaHMs CYIIHOCTH Hay4HOH KapTHUHBI MHUpa, IPEJCTaBICHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOJIbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOJHOU CPENOH, O POJIM XMMHUH B IIO3HAHUM 3TUX 3aKOHOMEPHOCTE;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUH IO
XMUMHH, HEOOXOJUMBIE I OOBACHEHUS HaOJMI0JAeMbIX MPOLECCOB U SIBICHUI,
MO3HABATEIbHOM, MHPOPMAIIMOHHON W YHUTATENbCKON KyJNbTYpbl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C Y4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATypoOid, JOCTYHNHBIMU TEXHHUYECKHMMH CpPEACTBaAMH HHGOPMAIIMOHHBIX
TEXHOJIOTUH;

UHTepeC K OOyUYEHHUI0 U TO3HAHMIO, JIOO03HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, MPOEKTHOM M  HUCCIEeN0BaTEIbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSA OOy4YeHUS B
JIaTbHEUIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHME LIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIECHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[I0POBbIM 00pa3 »W3HH, OCO3HAHWE MOCIEICTBUA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHUS aJKOrojsi, HAPKOTUKOB, KypEHHUS),
HEOOXOAMMOCTH COOJIIO/IEHNUS TIpaBWJI  O€30MACHOCTH TMpu  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3ivyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHUS MPEAMETHBIX 3HAHUA MO0 XHMHH, OCO3HAHHBIA BBIOOD
WHIMBUAYAIbHON TPACKTOPUU MPOJOJIKEHHUS 00pa30BaHuUs C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEIHON MpodhecCUOHATBbHON AeATEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHM,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrH4eCKOro BOCIIUTAHMA:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIIECTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3nyecKOMy M TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHUE IEHHOCTU COOJIOJICHUS
npaBuI 0€30MaCHOTO MOBEICHUS IPpU padoTe ¢ BEUIECTBAMH, a TAKXKE B CUTyaIUsX,
YTPOKAIOIIMUX 3J0POBbIO U KU3HU JTIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJIy4YaeMble MPU WU3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKalOLIEeH IPUPOIHON CPENOU, AJIsI ITOBBIICHHUS
YPOBHSL  DKOJIOTMYECKOW  KyJIbTyphl, OCO3HAaHHA TJOO0AIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX pPEeUIeHHs] MOCPEJCTBOM METOJOB XHMHH,
DKOJIOTHYECKOTO MBIIIIEHUS, YMEHUS PYKOBOJCTBOBATHCS MM B IO3HABATEIBHOM,
KOMMYHUKATUBHOW U COLMAIILHON MPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33pEHHUS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopus,
IOPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU M3 ATHX NPEIMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOU



HAyYHOW KapTHUHE MUPA, U YHUBEPCAIbHBIC YUeOHbIC ACUCTBUS (TIO3HABATEILHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), KOTOphIE oOecneynBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHWPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUA

ba3oBble J10rnyeckue qeicTBUs:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTHUYECKOTO MBIIUICHHUS MPU OCBOEHUU
3HaHWI: PacKpbhIBaTh CMBICI XMUMHYECKUX MOHSTHH (BBIIENATh UX XapaKTepHbIC
NPU3HAKH, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TOHSTHSIMH), UCIOJIb30BAThH
MNOHATHUS 711 OOBSICHEHUS OTIIETbHBIX ()AKTOB U SIBJICHHI, BHIOMPATh OCHOBAHUS U
KpUTEPUH ISl KIAaCCU(PUKANNN XUMUYSCKAX BEIIECTB U XMUMHYECKUX PEaKIIHA,
yCTaHABINBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTMUECKHUE PaCCYX IACHUsl (MHIYKTUBHbIC, NEAYKTUBHBIE, IO aHAJIOTHH),
JIEJaTh BBIBOJIBI U 3AKJIIOUCHHS;

YyMEHHUE TMPUMEHSATH B TIPOIECCEe IMO3HAHUS TMOHATUS (NPEIMETHbIE U
METanpeIMETHBIE ), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIU, UCIIOJIb3YEMBIE B XUMHUH,
peoOpa3oBEIBATH MHUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TIPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJ 3JEMEHTa), XUMHUuyeckas ¢opMmyna M YypaBHEHHUE
XUMHUYECKON peakiuu — MpU PEIIeHUH Y4eOHO-ITO3HABATENbHbIX 33/a4, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISIBISATh U XapaKTEPU30BaTh CYIIIECTBEHHbIC
MPU3HAKU W3Yy4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE CBS3U U
MIPOTUBOPEYHS B U3y4aEeMbIX IIPOLIECCAX U SBIICHUSIX.

Bba3oBble ucciienoBarenLcKue JeHCTBUSA:

YMEHUE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUSA, a TaKXe B KA4eCTBE OCHOBBI JIsi (OPMHPOBAHUS THUIOTE3bI IO
IIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOpPETEHUE OIbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U IPOBEACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, yMEHHWE HaOMoJaTh 3a XOJOM IpoIriecca,
CaMOCTOSITENIbHO MTPOTHO3UPOBATh €ro pe3ysbTaT, (opMyIupoBaTh 0000IIEHUS U
BBIBO/IbI 110 PE3yJibTaTaM MPOBEAEHHOTO ONbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpoJieNIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOWpATh, AHAIM3UPOBATHh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TOJYyIaeMYI0 M3 Pa3HbIX HCTOYHUKOB
(Hay4yHO-TIOMYJISIpHAsE ~ JIUTEpaTypa XHUMHUYECKOTO COJEpP>KaHUS, CIPABOYHbIC
nocobus, pecypchl WNHTepHeTa), KpPUTHUYECKH OILEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(DOpMAIHIO;



YMEHHE MPUMEHATh Pa3iInYHbIe METOJBI U 3aMpoChl MpPU MOHMCKE M OTOOpE
uH(OpPMAIIUU U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJIWMBIX JJI BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/a4 OMpeneIEHHOro THIIA, MPUOOPETEHHE OIbITa B
00JlacTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHIA,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEIIbHO BBIOMpATh ONTUMAILHYIO (JOpMY MpEACTaBICHUS HHHOPMAINH 1
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOXHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu ¢popmamMu rpaduKy U UX KOMOUHAIUSIMU,

YMEHUE UCIOJIb30BaTh W aHAJIM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0BATENbCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3sIIiCTBa M TPAHCIIOPTAa HA COCTOSIHUE OKPY’KAIOLIEH MPUPOTHON
CpEIBL.

KoMMyHMKaTHBHBbIE YHMBEPCAJIbHbIE YUeOHbIe NeiCTBUS:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XoJie nauasora W (WIM) IUCKYCCHUHU) IO
CymecTBy  oOcyXIaemMoil  TeMbl, (OPMYyJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCHUTEIILHO BBITTOJIHEHUS TIPEIOKEHHON 3a1a4u;

YMEHHSI ~ TPEJCTaBISATh  MOJYYEHHBIE  PE3yJNbTaThl  MO3HABATENIbHOM
NESATEIbHOCTH B YCTHBIX M TUMCBMEHHBIX TEKCTaX; JejiaTb IPEe3EHTalUIO
pEe3yAbTATOB BBHIMOJHEHHUSI XMMHUYECKOTO JKCIEPUMEHTA (J1a0OpaTOPHOIO OIbITa,
J1a060paTOpHOI pabOTHI MO MCCIICIOBAHNIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEIbHOM W MCCJIENOBAaTEIbCKOM  ACSATENBHOCTH  MPU  PEILICHUU
BO3HMKAIOIIMX TPOOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuuii (00CcyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbDY, KOOPJIWHAIUSA
COBMECTHBIX JCHCTBHI, OINpeAeNeHNe KpPUTEPUEB IO OICHKE KadyecTBa
BBHITIOJTHEHHOW PaOOThI U IPYTHE).

PerynsiTuBHbIE YHUBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUSA:

YMEHUE CaMOCTOSITEJIbHO OMNpENENsATh LEIU ACSITENbHOCTH, IJIaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesITeNIbHOCTD, BEIOMpATh HanbOosee 3p(HEeKTUBHBIE CIIOCOOBI PEIICHUs YUeOHBIX U
MO3HABATENBHBIX 33Ja4, CaMOCTOSITENIBHO COCTaBISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUU 3aJaHUM C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIIMSIX,
OLICHUBATh COOTBETCTBHE IOJIYYEHHOI'O pE3yJibTaTa 3asBICHHON €U, YMEHHE
UCIIOJIb30BaTh U aHAJTM3UPOBATH KOHTEKCTHI, ITpe/ijlaraeéMble B YCIOBUU 3aJaHU.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX PE3yNbTaTOB IO OCBOEHHUIO 0053aTE€IbHOTO
coliepXaHusl, YCTAaHOBJIEHHOTO JaHHOW (denepanbHOl pabouyelt TPOrpamMMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMHCS HAay4HbIE 3HAHUS, YMEHUS U CIIOCOOBI



NEUCTBUN, crnenupuIecKue I MpeAMETHOW o0nacTh  «XUMHUS», BUIBI
JNEATENPHOCTH 110  IIOJYYEHUIO HOBOIO  3HAaHWS, €ro  HHTEPIPETALNH,
peoOpa30BaHUIO M MPUMEHECHUIO B PA3JIMYHbBIX YYCOHBIX M HOBBIX CUTYAITUSX.

K xoHiy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOIUXCSl YMEHUIA:

e PAacKpbIBaThb CMBICI OCHOBHBIX XMMHUYECKHUX ITOHATHUH: aTOM, MOJIEKYJa,
XMMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJb, IJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb
OKHUCJICHUS, XMMHYECKasl PEaKius, KiIaccCuPpukamus peakiuii: peaxiuu
COCOUHEHHUSI, pEAKUMU PA3JIOKEHUs, pPEaKUMd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaKINH, TeIIOBOM 3pdeKT peakuu,
SIPO aToMa, JJIEKTPOHHBIA CIIOM aroMa, aToOMHas OpOWTab, PaJNYC
aTOMa, XMMHUYECKasi CBSI3b, MOJISIPHAS WM HENOJIIpHAs KOBAJCHTHAs CBS3b,
VWOHHAs CBSI3b, HOH, KATUOH, aHWUOH, PacTBOp, MAaccoBasl JIOJs BELIESCTBA
(MponeHTHas: KOHLIEHTpaIusi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHATHA U
MPUMEHSITh 3TU MOHSATHUS MPU ONUCAHUU BEILIECTB U UX MPEBPAIICHUN;

e WCIOJNBH30BATh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMUMHUYECKUX PEAKIINM;

e ONpEAENATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOHW CBsS3M (KOBAJICHTHAas W WOHHAs) B
HEOPTaHUYECKUX COEIUHEHUSIX;

e packpbeiBaThb cMmbicha Ilepuomnueckoro 3akoHa J[. W. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKONM 3aBUCHMOCTU CBOWCTB
XMMHUYECKUX BJIEMEHTOB OT WX MOJIOKeHUs B llepmoamueckoit cucreme,
3aKOHOB COXPAaHEHMS MAacChl BELIECTB, ITOCTOSHCTBA COCTAaBAa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHMS, 3aKOHA ABOraapo;

e ONUCHIBATh U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyueckon
CHCTEMBl XHMHUYECKHMX DJIEMEHTOB: pa3iuyaTh MOHATUS «IJIAaBHAs
noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpynma)», maneie u
OOJbIIME TEPHUOJBI, COOTHOCHUTH OOO3HAYEHHUS, KOTOpblE HMMEIOTCS B
tabnuie «llepuoanueckass cucrema xumuueckux saementoB [ U.
MenneneeBa» € YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHS ATOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij sipa, 00IIee YUCIIO IEKTPOHOB
U pacmpeeieHUe X MO JIEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIECTBA,
XMMHYECKHAE PEaKIUH (10 YUCIy W COCTaBY YYaCTBYIOIIMX B pPEaKIHH
BEIIIECTB, 110 TETUIOBOMY (D deKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBONCTBA BEIECTB
pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsl OMMCAHNUE TIPUMEPAMU MOJICKYJISIPHBIX
yYpaBHEHU COOTBETCTBYIOIINX XUMHUYECKIX PEAKITHI;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHWS XUMHUYECKHX TPEBpAIICHUA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO [IOJIF0 XHUMHYECKOrO OJJIeMEHTa 1o (dopmyIie
COEIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMHYECKOU PEaKIINH;

MPUMEHSATH OCHOBHBIE OTEPAINA MBICTUTEIHHONU NEITEIbHOCTH — aHAIN3
U CUHTE3, CpaBHEHHE, 000O0IICHHE, CHUCTEeMAaTH3alHuI0, KIacCHU(pUKAIIHIO,
BBISIBJICHHE MPUYUHHO-CIICACTBEHHBIX CBS3€H — IS HM3Y4YCHHs] CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKIUi, €CTECTBEHHO-HAYYHBIE METOIbI
NMO3HAHUS — HAONIOACHUE, W3MEPEHUE, MOJICITUPOBAHHE, JKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

cleloBaTh ~ NpaBWJIaM  [OJIB30BAaHMSI ~ XMUMHYECKOH  TOCyAOH W
1a00paTopHBIM 00OpYIOBAaHWEM, a TaKXe MpaBWiaM OOpalIeHus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHMSIMH TII0 BBIITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYEHUIO W COOMPAHHIO
ra3o00pa3HpIX BEMIeCTB (BOJOpOJAa M KHUCJIOPOAA), MPHUTOTOBICHHIO
pAacTBOPOB C ONPEAECITEHHOM MAacCOBOM JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUTAHUPOBaTh U TPOBOAWTh  XUMHYECKHE  OKCIEPUMEHTHl  TIO0
pacmo3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, henondTaaenH, METHIOPAHXK U JPYTHE).

K xonIty oOydenus B 9 kjacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUIA:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TMOHSATUN: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKyJla, WMOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl pPeaKivs, XUMUUYECcKasi CBsI3b, TEIIOBOM 3 dexT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT HUCCOLMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTalu3aTtop, XHMHUYECKOE paBHOBecHe, oOpaTHUMble H



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTEINb,  OKHCIEHHME M  BOCCTAHOBJICHHE,
aJJIOTpoIUs, aM(pOTEpPHOCTh, XUMHUUYECKas CBS3b (KOBAJICHTHAsi, MOHHAs,
MeTajuInyecKas), KpHUCTAUIMYecKas pemeéTka, KOppo3us METaJUIOB,
CIJIaBbl, CKOpPOCTb XUMHUYECKOW pEAKUHH, TMPEIEIbHO JOMyCTHUMAs
xoHuentpauus [1/IK Bemecrna;

WUIKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IIOHATHM H
MPUMEHSTh 3TU NMOHATHS MPU OMUCAHUU BEILIECTB U UX MPEBPALICHUM;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHUS (HOpMyT
BELIECCTB U YPABHEHUN XUMUUYECKUX PEAKLINM;

ONPEAEIISATh BAJICHTHOCTD U CTEIIEHb OKUCIEHNS] XUMUYECKUX 3JIEMEHTOB B
COCAUHEHUSAX PA3JIUYHOTO COCTAaBa, IIPUHAJIEKHOCTb BELIECTB K
onpeNeIEHHOMY KJacCy COEIMHEHHH 1o (opmyiiaM, BUA XUMHUYECKON
CBA3M (KOBaJEHTHasi, HOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSX, 3aps/l MOHA 10 XUMHUYECKON (Qopmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COCAVMHEHUW, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMmbIica Ilepuommueckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OIUCHIBaTh W XapaKTepHU30BaTh
TabnuuyHyto Gopmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHAas moArpymna (A-rpynma)» U «moOovHas
noarpynmna (b-rpymnma)», manbie u  OojbllMe MEPUOABI, COOTHOCUTH
0003HaueHHUs, KOTOpbIE MMEIOTCS B MEPUOJAMYECKON Tabnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUS  aTOMOB  XMUMHUYECKHUX
JJIIEMEHTOB (COCTaB M 3apsia sAapa, oOOIee YHUCIO BJICKTPOHOB H
pacmpesieieHue HMX IO D3JEKTPOHHBIM CIIOSIM), OOBSACHATH oOIIMe
3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB JJIEMEHTOB U UX COEIUHEHUW B
npeaenax MajlblX IEPUOIOB U IJIaBHBIX MOATPYIIl ¢ YUETOM CTPOCHHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peaKkUuH (10 YHUCIy U COCTaBY YYAcCTBYIOIIMX B pPEAKLIUU
BEILECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 WU3MEHEHUIO CTENEeHEeW OKUCICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOHIME U CHEHU(PUIECKHE XUMHUYECKHE
CBOMCTBA IIPOCTBIX M CJIOXKHBIX BEIIECTB, IOATBEPXKAAas ONMCAHUE
IpUMEpPaMH MOJIEKYJISIPHBIX M WOHHBIX YPAaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLINN;

COCTaBJIATh YPABHEHUS DJEKTPOJUTUYECKOW JHCCOLMAUMU  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJITHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, YypaBHEHHs peakuud, MOATBEPKIAAOINIMX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHCa ATUX PEAKIIM;
POTHO3UPOBATh CBOICTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYI0O MOJEKYJSIPHYIO W MOJISIPHYIO  MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »3JIeMEeHTa 10 (dopmyse
COEIMHEHMSI, MAaCCOBYIO JOJIIO0 BELIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOirofaTh  MpaBWia  MOJNb30BaHUS ~ XMMHUYECKOM  TMOCYI0M |
Ja00paToOpHbIM  O0OpYyJIOBaHMEM, a TaK)Ke IIpaBWa OOpaIlCHHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XHUMHUYECKHUX OIBITOB MO TMOJYYEHHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIWH, TOATBEPKTAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMNBITHBIM MYTEM XJIOpPUI-, OpOMUJ-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyibdar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIE ONEpPallUd MBICTUTEIbHONU JI€ATEIbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0OOOIIEeHHE, CHUCTEeMATH3aI[MI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJIs M3Y4Y€HUs CBOWMCTB BEIIECTB U
XUMUYECKAX PEaKIUid, €CTeCTBEHHO-HAYYHbIE METOJbl TIO3HAHUS —
HaOI0/IeHUEe, U3MEpPEHHEe, MOJAEIUPOBAHUE, IKCIEPUMEHT (pealbHBbId U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KosunyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIE (U(POBbHIE)
KourtpoJbHbie [MpakTHyeckune
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIC peCcypcChl
padoThI padoThI
Pa3nea 1. IlleppoHayanbHble XUMHYECKHE MIOHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 1 ) bubmuoreka [JOK
’ MPAKTUYECKOU IEeSATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
BemrecTtBa 1 XMMHUYECKHUE bubnunoreka LIOK
1.2 15 2 1
peaxkuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2. BaxHeliue npeacTaBuTe i HEOPraHUYeCKUX BelecTB
21 Boznyx. Kucnopon. [lonstue 6 0 0 Bu6muorexa [JOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢
Bonopoa.Ilonsitue o kucnorax but6mmoreka [JOK
2.2 8 0 1
H COJISIX https://m.edsoo.ru/7f41837¢
’3 Bopa. PactBopsl. [Tonstue 06 5 | 1 bubnunoreka LIOK
’ OCHOBAHHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 | 1 bubmuoreka [IOK
' HEOPraHUYECKUX COEAUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazgeny 30

Paznen 3. llepnoanueckuii 3axkoH u Ilepuoguyeckasi cucrema xumnueckux 3jaemMeHToB /JI. U. MenneneeBa. CTpoeHne aToMOB.
Xumunueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIHU




[Tepuonnueckuii 3aKOH U

31 [Tepuonnueckas cuctema 7 bubnmnoreka [JOK
’ XUMUYECKHX djieMeHToB J[. 1. https://m.edsoo.ru/7t41837¢
MenaeneeBa. CtpoeHne aToma
X .
. OI/IMI/I‘-IGCKaSI CBA3b . BuGmmorexa LJOK
) KHCIHTEIBHO https://m.edsoo.ru/7141837¢c
BOCCTAHOBUTEJIBHBIE PEAKITUN
bubmuoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c¢
p 3 bubnmoreka [JOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837c¢
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




9 KJIACC

Kosn4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM uuppoBbIe
Ne ii/mn P Konrpoabusie IIpakruueckue (pp )
NPOrpamMmsblI Bcero o0pa3oBarte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. BenecTBO U XMMHUYECKHE PeaKIIUU
11 [ToBTOpenue u yriryOiaeHne 3HaHUH 5 | Bubmuorexa [JOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 Kkiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 bu6nuoreka [JOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DIEeKTpONIUTHYECKAsT JUCCOLMALIMS. 2 | 1 bubnmnoreka [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3pen 2. Hemera/sibl M HX COeTUHEHU ST
21 OO01mas xapakTepuCTHKa XUMUIECKUX 4 0 1 bubnmnoreka [JOK
' anemeHToB VIIA-rpynmsl. ["agorenst https://m.edsoo.ru/7f41a636
OO61as xapakTepruCcTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 bubamorexa [TOK
' PYHIHL- &P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO61mas xapakTepruCcTHKa XUMUYECKUX Eub 10K
noInoTeKa
23 VA- A 7 0 1
DJICMEHTOB rpymIbI. A3OT, Gochop u nx https://m.edsoo.ru/7f41a636
COETUHEHUS
OO01mas XxapakTepruCcTHKa XUMUIECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa LOK
' o PYHHEL pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUSI
Hroro no pazneny 25




Pa3gea 3. MeTaaabl 1 UX COeIMHEHU A

but6mmoreka [JOK
B i 4
3 Obmpe cBoficTBa METAILIOR https://m.edsoo.ru/7f41a636
. bubnmnoreka [JOK
2 B 1
3 aXHEUIIIe METaJUIbI U UX COCIUHEHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pasneny 20
Paznen 4. Xumus U OKpysKamomas cpeaa
4.1 BemntecTBa 1 MaTepualisl B JKU3HH YeJIOBEKA 3 bubmmorexa LIOK
’ Hl p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE BpeMs 3 bubmmorera [IOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Koutpoabnbie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Poias XMMUU B )KU3HU 1 0 0 bu6mmoreka [IOK
yenoBeka. Tena v BeliecTa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 IT 1 0 0
OHSITHE O METOJ[aX IMO3HAHUS B XUMUHU hitps://m.edsoo.rw/f0d227c
[Tpaxtrueckas padota Ne 1 «I[IpaBua padboThl
3 B J1a0OpaTOpUu U IPUEMBI OOpAIICHHUS C 1 0 1 bubmorexa HOK
DATOPHE ¥ TIp pam https://m.edsoo.ru/fR0d23de
71a00paTOPHBIM 000PYIOBAHUEM)
YucTeie BemecTBa 1 cMecH. CTIocOOBI bubmuorexa [{OK
4 . 1 0 0
pas3zieNneHus cMecen https://m.edsoo.ru/ff0d26¢ca
[IpaxTuyeckas padora Ne 2 «Pa3nenenue
5 cMecelt (Ha mpuUMepe OYUCTKU MOBAPEHHOMN 1 0 1 bubmmorexa [TOK
PHMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [IOK
6 A 1 0 0
TOMBLH MOTICKYITH https://m.edsoo.ru/ff0d2a6c
7 XuMHUYeCcKue 371eMEHThI. 3HAKH (CUMBOJIbI) | 1 0 bubmuorexa [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
I1 1
8 pPOCTBIE U CIIOKHBIE BEILECTBA 0 0 hitps://m.cdsoo.r/f0d2a6e
bu6mmoreka [IOK
9 A - 1 0 0
TOMHO-MOJIEKYJISIPHOE YUE€HUE https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTAaBa BEIIECTB. 1 0 0 bubmuorexa [{OK




Xumnueckast popmynna. BaneHTHOCTh aTOMOB
XMMHYECKHX DIIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrHocUTebHAaA aTOMHAs Macca.

bu6mmoreka [IOK

11
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBast 101 XUMHYECKOTO DJIEMEHTA B Bubnuoreka [IOK
COCJUHCHUH https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BemiectBa. Mosb. MoiisipHast bubnmnoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
14 ®du3nvecKkue U XUMAYECKUE SIBIICHHUS. bubmuorexa [JOK
XuMHYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycaoBusl MPOTEKaHUS bubnmoreka [JOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCcChl BELIECTB. bubnmnoreka [JOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Breruucnenus Koau4decTBa, MacChl BENIECTBA 110 bubmuorexa [JOK
YPaBHEHUSIM XUMHUUYECKUX PEAKLIUM https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMHUIeCKuX peakiui
18 (coe I/IH(EHI/ISIH a3JI0KCHUS 3a13e ;—IHﬂ bubmmorexa [IOK
8 P > SAMCHICHIT, https://m.edsoo.ru/fR0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0eHne n bubmmorexa [IOK
H FHCT Hj https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUI
20 KontponsHnas padota Nel mo reme «BermectBa bubnuoreka [JOK
1A XUMHUYECKHUE PEAKLIANY https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3oB. CocTaB BO3ayXa.
21 KI/IC?‘I}(,)XO — DJIEMEHT U MPOCTOE Beﬂy:cmo bubmorexa HOK
pox P HHECTBO. https://m.edsoo.ru/fR0d448e
O3oH
22 dusnvecknue U XUMAYECKHE CBOMCTBA bu6mmoreka [IOK




KHCJIOpOJa (peaKIuu OKUCICHUS, TOPEHUE).
[NousTHE 00 OKCHIAX

https://m.edsoo.ru/ff0d4614

Crioco6bI mostyueHus KUCIopo/a B

bu6mmoreka [IOK

23 §] .
TTaDOPATOPHI 1 HPOMBIIITCHHOCTH https://m.edsoo.ru/ff0d497a
IIpumenenue kucnopona
TennoBoii 3 PeKT XUMUIECKON pEeaKITnu,
24 MMOHATHE O TEPMOXHUMHUIECKOM YpaBHEHUH bubmorexa LIOK
P P ’ hitps://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUECKHUX PEaKIIHsIX
TommmBo (HedTh, Yroiab U METaH).
25 3a HSHCIEI/qul;OS o a, CIIocoObI z:ro bubmmorexa LHOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MpEeI0TBPAIEHUS
[IpakTuyeckas padota Ne 3 o reme
26 «[Tomyyenne u coOupanue KUCI0POaa bubmmorexa LOK
_ o P poAd, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBOHCTBY
7 Boxopoa — 351eMeHT U IPOCTOE BELIECTBO. bubnumoreka [JOK
Haxoxnenue B mpuponae https://m.edsoo.ru/ff0d4dd0
)3 dusnvecknue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbubnuoreka [IOK
29 IT
OHATHE O KHCTIOTAX H COILAX https://m.edsoo.ru/ff0d50d2
30 CrniocoOsl MostydeHus BOAOPoa B bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpaxTuyeckas padota Ne 4 o reme
31 «ITonyuenne u cobupanue Bogopoaa bubmmorexa LHOK
_ o P HOPOAd, https://m.edsoo.ru/ff0d4{42
W3y4YEHUE €r0 CBOHCTBY
N bubmuorexa [{OK
32 Mo i 00bEM ra30B. 3aK0H ABOraapo
JVIPHBI ODBEM Ta30B H ABOTaIP https://m.edsoo.ru/ff0d542¢
33 Boruucnenus o00béMa, KOJIUYECTBA BEIICCTBA bubmuorexa [{OK




ra3a o ero u3BeCTHOMY KOJHYECTBY
BEIIIECTBA WIIH 00BEMY

https://m.edsoo.ru/ff0d55a0

Brrancnenus 006EMOB ra3oB 10 YpaBHEHHUIO

bu6mmoreka [IOK

34 €aKI[MH1 Ha OCHOBE 3aKOHA 00BbEMHBIX
peart . https://m.edsoo.ru/ff0d5708
OTHOILICHUH Ira30B
35 duznyeckre 1 XUMUUYECKHE CBOMCTBA BOJIBI bubmorexa LOK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
36 CocraB ocHoBaHuii. [TonsaTre 00 nHIMKATOpaX
A p https://m.edsoo.ru/ff0d59¢2
Bopa kak pactBoputens. HacklieHHEIE U
37 HEHACHI :HHLIe paCTBO Bl. MaccoBas gons bubmorera [TOK
= p ppL A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B paCTBOPE
[TpaxTrueckas padota Ne 5 o Teme
38 «I[TpuroroBieHre pacTBOPOB C ONPEACIEHHOM bubmorexa [TOK
p . . p p peA https://m.edsoo.ru/ff0d5eba
MacCOBOM J10J1e paCTBOPEHHOTO BEILIECTBA»
19 KonTponbnas padota No2 o teme bubnmnoreka [JOK
«Kucnopoa. Bogopoxn. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KIacCUPUKALINS, Bubnuoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonyueHue u XMMUYECKHE CBOKMCTBA
41 KHCJIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX bubmmorera LHOK
: P https://m.edsoo.ru/f0d664e
OKCHJIOB
4 OcHoOBaHHUS: COCTaB, KJIacCH(PUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [losnydyeHnne u XuMH4YeCKUE CBOMCTBA bubmmoreka [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarms, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2




Bbubnuoreka [IOK

45 [Tonydyenune u XuMHU4YECKHE CBOMCTBA KUCTIOT hitps://m.edsoo.ru/f0dfee?
46 Conu (cpenHue): HOMEHKJIATypa, CocoObI bubnmoreka [JOK
MOJTYyYEHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuyeckas padora Ne 6. Perenue
47 HKCIIEPUMEHTAJIbHBIX 33724 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COECIUHEHUN )
43 I'enernueckast CBA3b MEXKIY KiIacCaMU bubnnoreka HOK
HEOPTaHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
N bu6mmoreka [IOK
49 O0o01IeHre U cucTeMaTHu3alus 3HAaHUHA hitps+//m.edsoo.rw/00ad9ch?
50 KonTtponbras padota Ne3 no teme "OcHOBHBIE bubnnoreka HOK
KJIACChI HEOPTaHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie NOMBITKU KIacCUPUKAITTT
51 XUMHYECKHUX 3JIeMeHTOB. [loHsITHE O Tpymmax bubmmorexa [IOK
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JIEMEHTOB
ITepnonnueckuit 3axox u [lepuonnueckas
52 cUcTEMa XUMHUYECKUX 31eMeHToB JI. U. bubmorexa HOK
https://m.edsoo.ru/00ada52c
Menneneena
53 IIepuonsl, rpynmsl, MOATPYIIIILI bubmmorexa [IOK
https://m.edsoo.ru/00adas52c
54 Crpoenue atromoB. COCTaB aTOMHBIX SIZIEP. bubnmoreka [JOK
M3oTtomnsl https://m.edsoo.ru/00ada342
CTtpoeHue 3JIeKTPOHHBIX 000JI0YEeK aTOMOB
55 aneMeHToB llepuoanueckoii cucremst . M. bubmmorexa LIOK
https://m.edsoo.ru/00adabbe
Menaeneena
56 XapakTeprucTHKa XUMHUYECKOTO 3JIEMEHTA T10 bubmuorexa [JOK




ero nosioxkeHuto B Ilepuoauyeckon cucreme
J. 1. MenneneeBa

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

3nauenue [lepuoguueckoro 3akoHa ajs

bu6mmoreka [IOK

57 a3BUTHUS HAYKU U nIpakTuku. /1. 1. 1
I13/[6H)16J16e13 y—K y‘IéHiIfI, ne;[ar{)[r U TpaXKIaHUH bips: edsoo.ru Obadados
53 DJIEKTPOOTPULIATEITLHOCT AaTOMOB 1 bubnnoreka HOK
XAMUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 NonHas xumuueckas CBsi3b 1 hitps://m.c dSO(I)_.II'u /00adac34
60 KoBasneHTHas nosisipHasi XuMHA4Y€eCKas CBSI3b 1 bubmorexa HOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossipHast XUMHYECKas CBS3b 1 bubmmorexa LOK
https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Crenexs okHCICHuA ! https://m.edSO(I)l.m/OOadae28
63 OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINI 1 buGmorexa [IOK
https://m.edsoo0.ru/00adb076
bubmuorexa [{OK
64 OKUCIUTENN U BOCCTAHOBUTEIIU 1 hitps://m.c dsoj)_.[m 100adb076
65 KonTponsHas padora Ne4 o teme «CtpoeHue | bubnmoreka [JOK
aroMa. XMMUYECKasi CBS3b» https://m.edsoo.ru/00adb486
66 Pezepublit ypok. O600111eHNE 1 1 bubnumoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c¢
67 PesepBHelil ypok. O6006111€HIE U | bubnmnoreka [JOK
cUCTeMAaTH3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
68 Pezepublit ypok. O6001eHNE 1 1 bubmmoreka [JOK
CUCTEMAaTHU3aLMS 3HAHU T https://m.edsoo.ru/ff0d61c6
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9 KJIACC

Kosn4yecTBo yacoB DJIeKTPOHHbBbIE
Ne uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Ilepuoanueckuii 3akoH. [lepuoanueckas
1 cHCTeMa XUMMHYECKuX aiaeMeHToB /. 1 1 0 0 bubmorera [JOK
T https://m.edsoo.ru/00adb59e
Menaeneesa
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
2 XUMHYECKHUX PJIEMEHTOB MEPBBIX TPEX 1 0 0 bubmorexa [IOK
P P https://m.edso0o.ru/00adb6b6
NEPHOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | 0 0 Bubmuorexa [JOK
HEOPTaHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buapl XUMUYECKOU CBSI3U U THUIIBI | 0 0 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpenue u yraybOaeHue 3HaHUH 1 1 0
OCHOBHBIX pa3/JeoB Kypca 8 Kiaccay
6 Knaccudukanust XMMUYEeCKUX PEAKITHi 10 | 0 0 bubnmnoreka [JOK
pa3NAYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsATHE O CKOPOCTH XUMUYECKON PEAKLIUU.
but6mmoreka [JOK
7 [IoHsATHE O TOMOTE€HHBIX U I'€TEPOTr€HHBIX 1 0 0
https://m.edsoo.ru/00adbe9a
peaKIusax
[ToHsiTHE O XNMHUYECKOM PAaBHOBECHH.
2 @aKTOpBbl, BIUAIOLUINE HA CKOPOCTh | 0 0 bubmuoreka [JOK

XUMHUYECKOM pPCaKkuuu U MOJI0KCHUC
XUMHYCCKOI'0 paBHOBCCHUSA

https://m.edsoo.ru/00adc28c




9 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnmoreka [JOK
peaknuu https://m.edsoo.ru/00adcade

10 Teopus 27IEKTPOIUTUYECKON JUCCOLUALIUH. bu6nuoreka [IOK
CunbHBIC U CITa0BIC IIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HMonHble ypaBHEHUS PEeAKIUA Bubmorexa HOK

yp peartl https://m.edsoo.ru/00add448
XHUMHYeCKHe CBOMCTBA KUCIIOT 1 OCHOBAHHUH
12 B CBETE MPEACTABICHUH 00 bubmorera [JOK
pes . https://m.edsoo.ru/00add5d8
ANEKTPOTUTUYECKON AUCCOLMAIIII
XHUMHYEeCKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHNI 00 DIIEKTPOITUTHUECKOHN bubmorexa LOK
pelt p hitps://m.eds0o.ru/00add8b2
IUCCOLIMAINA
14 ITonsiTHE O THAPOIN3E CONEH bubmmorexa LOK
AP hitps://m.eds0o.ru/00add9d4
but6mmoreka [JOK
15 006006 I
ODHICHHE H CHCTEMATHSAII SHAHIH hitps://m.eds0o.ru/00addd12

16 [TpakTuueckas padorta Ne 1. «Pemenue bubnmnoreka [JOK
JKCTIEPUMEHTAIIBHBIX 33149 https://m.edsoo.ru/00addbfa
KontponsHas pabora Ne2 o reme

17 «DIIEKTPOIUTUUECKAS] TUCCOLIHUAIIHAS buGnuorexa LIOK

p A HHATI. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)

13 OO01mast xapakTepuCTHKa raJIOreHOB. bu6nuoreka [JOK
XHUMHUUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ComnsiHast KUCIIOTA,

19 XUMHYECKHE CBOMCTBA, HOTYUEHHE bubmmorera [IOK

’ yi ’ https://m.edsoo.ru/00ade104
PUMEHEHUE
20 [TpakTiueckas pabora Ne 2 o Teme bubnmnoreka [JOK

«[TonyueHne CoISTHON KUCIIOTHI, U3yUYEHHE €€

https://m.edsoo.ru/00ade348




CBOMCTBY»

Brrancaenus mo YPaBHCHUAM XUMHUYCCKUX

but6mmoreka [JOK

21 €aKI[1i, €CIIM OJUH 13 PearceHTOB JaH B
peartt A P A https://m.edsoo.ru/00ade488
U30bITKE
” OO61as xapakTepucTka 3JeMeHToB VIA- bubnmoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOAU(UKAIINY CEPHI.
23 Haxo;xp €HUE cepbl I/I(beé coe I/IHeII)-II/Iﬁ B bubmmorexa LHOK
a p UI[ https://m.edsoo.ru/00ade64a
npupoe. XMMHUYECKHE CBONCTBA CEephI
24 CepoBoaopoi, cTpoeHHe, (PU3HUECKUE U bu6nuoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
’5 Oxkcuapl cepbl. CepHast KUCITOTa, (PU3UIECKHE bu6nuoreka [JOK
Y XUMHYECKHE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XVUMUYECKUE PEaKIIUH, JICKAIINE B OCHOBE
2% MPOMBIIIIEHHOTO CII0C00a MOJTy4eHUs bubnmnoreka [JOK
CEpPHOM KUCIOThl. XMMUYECKOE 3arpsiI3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIlel cpesibl COEAMHEHUSIMU CEpbl
7 Brruucnenue maccoBoil 1011 BbIXoa bubnmoreka [JOK
NPOIAYKTa PEAKLIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucThKa dJeMeHTOB V A-
28 rpynmsbl. A30T, paclipoOCTpaHEHUE B IPUPOJIE bubmmorexa [TOK
Py ' - pactipoctp . pHpoe, https://m.edsoo.ru/00adeea6
dbusznyecKkre 1 XUMHUIECKIE CBONCTBA
29 AMMHaK, ero Gpu3nyecKkne U XUMHUYECKHE bu6nuoreka [JOK
CBOICTBA, MOJTYyYECHUE U IPUMEHEHHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padota Ne 3 o reme
30 «ITonydyeHnne amMmmmuaka, U3y4yeHue ero bubmmorexa LOK
N 7 > YA https://m.edsoo.ru/00adf180
CBOICTB»
31 A3oTHas Kuciora, e€ pusndeckue u bubnmnoreka [JOK




XUMHUYECKUE CBOUCTBA

https://m.edso0.ru/00adf306

Hcnonp3oBaHre HUTPATOB U COJIEH aMMOHUS
B KaU€CTBE MHUHEPAIBHBIX YI0OpEHUH.

but6mmoreka [JOK

32
XHUMHUUYECKOE 3arpA3HEHUE OKPYKAIOIIEH https://m.edsoo.ru/00adf518
Cpe/ibl COeIMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u pochopnas
33 KHCIIOTa, PU3MYECKUE M XUMHUECKHE Bubmorexa HOK
L https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4YCHUE
Hcnonp3oBanue pocdaTtoB B kauecTBe
34 MUHEPATBHBIX YI00peHUid. 3arpsi3HeHue bubmmorexa HOK
p . yA00P - Jarp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
35 VYrnepon, pactipocTpaHEeHUE B PUPOJIE, bubnmnoreka [JOK
bu3HYecCKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux Gpusndeckue u
36 XHMHYECKHE CBONCTBA. DKOJIOTHYECKHUE bubmuoreka [JOK
POOJIEMBI, CBSI3aHHBIE C OKCHJIOM YTIIEpoa https://m.edsoo.ru/00adfebe
av)
but6mmoreka [JOK
37 v &
FOTILHAT KHCIOTA 1 €€ COH https://m.edso00.ru/00ae006c
[IpakTuyeckas padota Ne 4 o reme
38 "[lonyuyeHue yriaekucioro rasa bubamorexa [TOK
_ Y ' | https://m.edsoo.ru/00ae027¢
KauecTBenHas peakuusi Ha KapOOHAT-HOH
19 [TepBoHavabHBIC TOHATHS 00 OPTAHHMYECKUX bu6nuoreka [JOK
BENIECTBAX KaK O COEUHECHUSX YIIIepoa https://m.edsoo.ru/00ae054¢
but6mmoreka [JOK
40 K i
DEMETHH I €10 COoeIHHEHMA https://m.edsoo.ru/00ae080a
A1 [TpakTuueckas pabora Ne 5. Pemenue bubnmnoreka [JOK

OKCIICPUMCHTAJIBHBIX 3a4a4 10 TEME

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




«Bakueinme HeMeTaJUIBL U UX COSAUHEHUS

KontponbHas padota Ne3 no teme

but6mmoreka [JOK

42 «Bakueinme HeMeTaJUIBL U UX COSAUHEHUS https://m.edsoo.ru/00ae0e18
OO0mas xapakKTepuCcTUKa XUMHUECKUX

13 3JIEMEHTOB — MeTaJuIoB. MeTrayunueckas bubnmoreka [JOK
CBSA3b U METAIUINYECKAsA KPUCTAILUINYECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3nyecKue CBOMCTBA METAJIIIOB
XUMHUYECKUE CBOMCTBA METAJLJIOB.

44 DJIEKTPOXUMHUYECKUH PSIJ HANIPSIKEHU N bubmorexa [JOK

https://m.edsoo.ru/00ael156
METaJIOB
O611me crnocoObl MOTyYeHHUsI METAILIOB.

45 CnnaBel. Beruncnenus no ypaBHEHUsAM Bubmuorexa [JOK
XUMHYECKUX PEAKIU, €CIIA OJUH U3 https://m.edsoo.ru/00ael 156
peareHTOB COJIEPIKHUT MPUMECH

46 IToHsATHE O KOPPO3UU METAILIOB bubmmorexa LOK

https://m.edsoo.ru/00ae1278
bubmuoreka [IOK

47 Wenornsie MeTamIE! https://m.edsoo.ru/00ac14b2

48 OKCHUBI M TUAPOKCUIBI HATPUS U KA buGnuorexa LIOK

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

49 [Ilen04YHO3EMENBHBIE METAJUIBI — KaJIbLUN U Bubmuorexa [JOK
Maraui https://m.edsoo.ru/00ael5e8

50 Baxueiinime coeTMHEHN KaJILIN buGnnorexa LIOK

https://m.edsoo.ru/00ael5e8

51 O0o01IeHre U crucTeMaTu3alus 3HaHU !

N N but6mmoreka [JOK
52 JXécTkocTh BOABI M CIIOCOOBI €€ yCTpaHeHHS hitps://m.cdsoo.ru/00ac 1886
53 [IpakTuueckas padora Ne 6 mo Teme bubnmnoreka [JOK




"XécTtkocTh BOABI M METOABI €€ yCTpaHeHus"

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

. bubmuoreka [JOK
>4 AmroMHHn https ://m.edsocL).Iru/ 00aelc64
55 AmpoTepHbIe CBOICTBA OKCHJIA U bu6nuoreka [IOK
TUPOKCHA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
36 Keneso https://m.edsogru/Oanld86
57 Oxkcuapl, THAPOKCUIBI B conu kenesa (1) n bubmuoreka [JOK
xkenesa (110) https://m.edsoo.ru/00ae35¢6
58 O00011eHre U cUCTEMaTU3ALNS 3HAHUN
[IpaxkTuyeckas padora Ne 7. Perenue
59 HKCIIEPUMEHTAJIbHBIX 33724 110 TEME bubmmorera [IOK
«BaxxHelme MEeTaJUIbl U UX COEIUHEHUS» hlips: m.edsvo.ru Ol ido
Brraucnenus mo ypaBHEHUSIM XUMHUECKUX
€aKIINi, €CIIM OJIMH U3 PEareHTOB JaH B
60 i36I)IHTKe,HJm COII[[ep)KI/ITIzIpI/IMeCI/I. " Bubmrorexa LIOK
BrruncieHuss MaccoBOi J0JIH BBIX0A hitpss m.edsoo. Bl 1730
MPOAYKTA PEaKIIuU
61 O00011eHre U cUCTEMaTU3ALNS 3HAHUN
6 KontponsHas pabora Ne4 o reme
«BaxxHenmme MeTaJTbl U UX COETUHECHUS»
63 BemectBa 1 maTepualsl B IOBCEHEBHOM bu6nuoreka [JOK
JKA3HU YEJTOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHNE OKPYKaAOIIEH bubnmnoreka [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponp xumMum B penieHnH 3K0JI0IrM4ECKUX Bubmuorexa [JOK
npo0iaem https://m.edsoo.ru/00ae4270
66 PesepBHsIil ypok. O6001ICHHE U bubnmnoreka [JOK




CUCTeEMaTH3aIus 3HaHUN

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

67 PeseprubIit ypok. O6001IeHNEe U ) bu6nuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33¢c
68 PesepBHelit ypok. O6006111eH1E 1 | bubnmoreka [JOK
cUCTeMaTH3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumus, 8 kiacc/ I'abpuensn O.C., Octpoymon WU.I'., Cnankos C.A.,
AxnnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»
» Xumus, 9 knacc/ 'abpuensia O.C., OctpoymoB WU.I'., Cnagkor C.A.,

AktuonepHoe obmiectBo «M3narensctBo «lIpocBemienue

METOAUYECKHUE MATEPHUAJIBI 1JISA YYUTEJISA
Xumus, 8 knace/ I'abpuensa O.C., OcrpoymoB N.I'., Cnaakos C.A.,
AxkmmonepHoe obuectBo «M3aarensctBo «lIpocBemienne»

INabpuensn O. C., Bockob6oiinukosa H. I1., SlmykoBa A. B. HactonpHas kHura
yunrtens. Xumusl. 8 ki1.: Metonuueckoe nocobue. - M.: Jlpoda, 2021.

2. I'abpuensn O. C., SAmrykoBa A. B. Tetpans amns 1abopaTOPHBIX OIMBITOB U
npakTuaeckux padot. 8 ki1. K yuebnuky O. C. 'abpuensna «Xumus. 8 Kiaccy.
M.: dpoda, 2022.

3. lN'abpuensn, O. C. Meroaunueckoe nmocobue k yueonuky O. C. ["'abpuensna
«Xumus». 8 kiace / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 109.

4. Tabpuensn, O. C. Meronuueckoe mocodue k yueonnky O. C. ['abpuensna
«Xumusy. 9 xnace / O. C. 'abpuensa. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHonorndeckue kaptol K yueonuky O. C. 'abpuensna « Xumusi.

8 kitaccy : metoauueckoe nocodue / JI. . Acanoa. — M. : lpoda, 2020



6. Xumus : TexHojorndeckue kaptol K yueonuky O. C. 'abpuensna « Xumusi.
9 xmaccy : meroamueckoe mocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 ki1.: KoHTposbHbIe 1 TpoBepouHbie paboThl K yueOHuky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YuiakoBa
u ap. - M.: [Ipoda, 2022. nanusbie

» Xumust, 9 kimacce/ IN'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,

AxktuonepHoe obmiectBo «M3narensctBo «lIpocsemienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://nsportal.ru/

https:// resh.edu.ru/

https://interneturok.ru/

https://skysmart.ru/
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