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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yYeOHOTo IpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
peaMeTa, YCTAHABIINBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpelyCMaTPUBAECT PACHpPEICICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE MO
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIY EMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHON
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEIbHOCTH O00yYaromerocs IO OCBOCHHIO
y4eOHOTO COJIepKaHUSI.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTUYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4eOHOM  JIesITEIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0YYaIOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTpaMMbI TI0O XMMHUU CPOpMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEIACTABICHUN
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelcTaBlieHUd 00 JIEKTPOJUTHYECKOM JIMCCOIMAIlMU BEIIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYyroMy, BBITONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyX aroluid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kmacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

— HampaBJIEHHOCTb OOy4YEeHUST HA  CHUCTEMaTHYECKOE MPUOOIIECHUE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclIoBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmEeld (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0 MHpA, MCHOJIb3Yysl 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUECHHUH
XUMUH, TPUMEHSATh HMX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJecOo00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH IPUPOIHON CPEIbI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OOmee YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHUMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPXKXAHUE OBYUEHUA

8 KNIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs —Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumoieiicTBre xkene3a ¢ pactBopoM conu meau (1),
U3y4YEeHHUE CIOCOOOB pa3lesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWUISAIMA, XpoMaTorpadusi, MPOBEACHNUE OUYUCTKH TTOBAPEHHON
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT u mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl



MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — auioTportHas MoAUGUKAIISI KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT u mpocrtoe BemectBO. Haxoxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HaceplllieHHbIe M HEHACBIIIEHHBIE PacTBOPhI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jis BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losryueHrne oCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOWMCTB KHUCIOpPOJa, HAOIIOICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBHUS BO3HMKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3auMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pacTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIeld pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[TepBble TOTMBITKM KIACCU(DHUKAIMA XUMHUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XHUMHMYECKHUX  DJIEMEHTOB
[lepuonnueckoii cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMnraM U nepuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYIIECTBIISIETCS. 4epe3 HWCMOJIb30BAHME KaK OOIMMX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO011e ecTeCTBeHHO--HAyUHbIE MOHATHS: HAy4YHbIN (akT, TUNOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acTHUIO KaTajqu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
ypaBHEHHUS.

[Tonsitue 0 ckopocTH XuMu4eckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHEHUI



OKHUCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUUA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOLINX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMy, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NMpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HAaXOXJICHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKUE cBoOMCTBA. OKCHUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJYyYeHUS CEPHON KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIUs Ha



cynabdar-uoH. HaxoxneHue cepbl U €€ COCOUHEHHMH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COECIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIU,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHnil. XuMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl COEIMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3NIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoricTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
[OJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUEe MpPOOJIEeMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLIECTBAX: )XKMpax, OejKax, yriieBojgax — U ux
poJiM B JKH3HM UEJIOBEKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxkHeline CTpouTeNbHblE MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajJjoreHOB M HUX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cybdar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHUE U U3YyUYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PocdaT-uOH U M3YyUYECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTras3a, MoJydeHue, coOupaHue, paclo3HaBaHUE M U3yuUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX dJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmoamdeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHMe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TONTydeHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, AIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B IMPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB KOPPO3WHU  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromeh cpeabl (MpeaeiabHas I0ImyCTHMAas
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnuwie céasu



Peanuzammsi MEXIpeAMETHBIX CBSI3€M MPW HM3YyUYEHWHM XMMHH B 9 Kiacce
OCYIIECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJIT OTACITBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, DSJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMbI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJIYIIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, pACTBOPUMOCTb, KpUCTAITNYECKast
peméTKa, CruiaBbl, (PU3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yAOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAeMbIe, TOIUIMBO, BOJAHBIC PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COL[MOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU IIECHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAlUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOILIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABWIAX MEXKIWYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PA3BUTHs HAYKU U COCTAaBIISIOLIME
OCHOBY I TIOHUMAHUS CYIIHOCTH HAyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelIeHus MOCPEACTBOM METOAOB XUMUM,
AKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPHIE O0OECIeunBarOT (PopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
YCTaHaBJIIMBATh MPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKHA U3YyYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBJIATE  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunpopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHPOpMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
cymectBy  oOcyxkmaemMold  TeMbl, (OPMYIMPOBATH CBOU  MPEHAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAaMU B COBMECTHOMH
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yYeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJlyYEHHUS! HOBBIX 3HAHHU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATENbHOCTH 1O  IOJYYEHWIO HOBOIO  3HaHWS, €ro HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpacKpbIBaThb CMBICI OCHOBHBIX XUMHYECKMX TOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE BEHIECTBO, CMECh
(omHOpOAHAS W HEOAHOPOJNHAs), BAJICHTHOCTh, OTHOCUTEIbHAsE aTOMHAas H
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHas Macca,
MaccoBas JI0JIsl XMMHYECKOTO JJIEMEHTa B COCJAMHEHHH, MOJISPHBIA O0BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJIb, JJICKTPOOTPHUIATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XHUMHYECKas peakIus, KiIacCU(UKAIUS pPEaKIuid: peaKinu
COCJIMHEHHUS, PEAKIIMN Pa3JI0KEHUS, PEaKIMU 3aMEIleHUs, peaKkIiuu oOMeHa,
9K30- U DHJAOTEPMHUUYECKUE PEAKIUHU, TEIIOBON P (HEKT peakinu, JIpo aToMma,
AJIEKTPOHHBIN CJIOW aToma, aTOMHasi opOuTaldb, paJuyC aToMa, XUMHYECKas
CBSI3b, IOJISIPHASI W HEMOJSPHAS KOBAJICHTHAs CBSI3b, MOHHAS CBS3b, HOH,
KaTUOH, AaHWOH, pPacTBOp, MaccoBas JOJs BemiecTBa  (MPOIEHTHAs
KOHIIEHTpAIMs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHSATUN U MPUMEHSThH
ATHU MOHATHS PU ONMUCAHUYU BEUIECTB U UX NIPEBPAILCHUN;

e HCIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JJISI COCTaBJICHUSI (DOPMYJ BEIIECTB U
YPABHEHUM XUMUUYECKUX PEAKLINM;

e ONpPENENsATh BAJEHTHOCTh aTOMOB JJIEMEHTOB B OWHApPHBIX COCJAMHECHHSX,
CTETICHb OKMCIICHUS DJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MTPUHAIICHKHOCTD
BEIIECTB K OMNpeAeIEéHHOMY KJacCy CoeAuHeHu 1o QopMyrnaMm, BuUA
XUMHUUYECKOU CBSA3M (KOBAJICHTHASI U MOHHAS) B HEOPTaHUYECKUX COCTUHECHUSX;

e packpbiBaThb cmbica Ilepuommueckoro 3axkoHa J[. WM. Menneneesa:
JEMOHCTPUPOBATh [OHUMAHUE IIEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB
XAMHUYECKUX OJJIEMEHTOB OT MX TMOJOXeHus B llepuomuueckoi cucreme,
3aKOHOB COXpPAHEHUsS MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrajipo;

e ONUCHIBATH U XapakTepu3oBaTh TabmuuHyro dopmy [lepuoanueckoin cucTeMbl
XUMUYECKUX DJJIEMEHTOB: pa3inyaTh TMOHATUS «TJaBHas moarpymnma (A-
rpynna)» u «mnoooynas noarpynmna (b-rpymnmna)», Maibie 1 00JbIINE TEPUOIBI,
COOTHOCUTH 0003HA4YeHHUs, KOTOpble MUMeITCcs B Tabnuue «llepuonnueckas
cucreMa xumuueckux a3nemeHtoB [J[. M. MengeneeBay ¢ 4YMCIOBBIMU
XapaKTepUCTUKAMH CTPOCHHSI aTOMOB XMMHUUYECKUX AJIEMEHTOB (COCTaB M 3apsif
anpa, oOIee YWCIO DJIEKTPOHOB U PACHpEACICHHEe HMX 0 JJIEKTPOHHBIM
CJI0SIM);



KJIACCU(PUIIMPOBATh XHMHUYECKHE JJIEMEHTbI, HEOPraHWYeCKHUE BEIIeCTBa,
XUMHUYECKHE peakuuu (10 4YHCIy M COCTaBy YYAacTBYIOIIMX B PpPEaKLUHU
BEIIECTB, [0 TEIJIOBOMY dPPEKTY);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKHME CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOJATBEPXKIasi OINKUCAHUE NPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTHM OT HMX Kay€CTBEHHOIO
COCTaBa, BO3MOXKHOCTU MPOTEKAHUSI XMMUUECKUX MPEBPAIICHUN B Pa3IN4HbIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEJBHYIO MOJIEKYJAPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTa M0 (popMyJie COeTUHEHHSI, MACCOBYIO
JIOJIFO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 10 YPABHEHHIO XUMUYECKON
peakiuy;

MPUMEHITh OCHOBHBIE OIEPALUA MBICTUTEIBHON AEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHHE, O00O00IIeHrne, CHUCTEMATHU3alll0, KiacCU(UKAIHIO,
BBISIBJICHUE TPUYUHHO--CIIEJICTBEHHBIX CBSI3€M — JJI1 W3Y4YEHHUS CBOICTB
BEILECTB U XUMHYECKUX PEAKLUN, ECTECTBEHHO-HAYUYHbIE METO/IbI TIO3HAHUS —
HAOJIOJIEHUE, W3MEPEHUE, MOJEIMPOBAHUE, DSKCIEPUMEHT (pealbHbId U
MBICJICHHBIN);

CJIEIOBaTh MpPaBWJIaM MOJIb30BAaHUSA XMMHUYECKON MOCYIO0H M J1abOpaTOpHBIM
o0opyOoBaHMEM, a TaKXKe MpaBWIaM OOpallleHus C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIUSMHU IO BBIMOJHEHUIO Ja0OPATOPHBIX XUMHUYECKUX
OTIBITOB TIO TIOJYYEHHUIO U COOMPaHWIO Ta3000pa3HBIX BEIIECTB (BOJOpOAA H
KHCJIOPOJa), MPUTOTOBJIEHUIO PAaCTBOPOB C OMPEACIEHHONM MacCOBOW J0JeH
pPacTBOPEHHOTO  BEILIECTBA, IUJIAHUPOBATH U MPOBOJUTH XHUMHYECKHUE
HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U KUCIOT C TOMOIIBIO
WHUKATOPOB (JaKkMyc, peHoTanent, METUIOPaHXK U IpyTre).

K koniy oOyuenus B 9 kJacce MpeiMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00yHaIOIIUXCSI YMEHUMN:
PacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKUX MOHATUNA: XUMUYECKUN DJIEMEHT,
aTOM, MOJIEKYJIa, HOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CJI0KHOE BELIECTBO,
BaJIEHTHOCTb, 3JEKTPOOTPHULATENBHOCTh, CTENEHb OKHUCIEHMS, XWMHYECKas
peaKkius, XMMUYECKasi CBsI3b, TEIUIOBOM 3(PGEKT peaxiuu, MOjab, MOJISIPHBIN
O00BEM, pacTBOp, DOJIEKTPOJIUTHI, HEINEKTPOJUTHL,  DIEKTPOIUTHYECKAS
JTUCCOLMAIMs, pEeakuud HMOHHOrO OOMEHa, KaTaliu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTuMble U HeoOpaTHMble pEaKUWH, OKUCIUTEIbHO-
BOCCTAHOBUTENIBHBIE PEAKLNU, OKHUCIHUTENb, BOCCTAHOBHUTENb, OKUCIECHUE U
BOCCTAHOBJICHHE,  aJJIOTpOmNusA,  amM(pOTepHOCTh,  XHUMHUYECKas  CBs3b
(koBaJIeHTHasi, HWOHHAs, METAUIMYECKas), KpUCTAJUIMYecKash pemérka,



KOppO3Usl METAJUIOB, CIUIABBI, CKOPOCTh XMMHYECKOM PEAKLNH, NPEAECIBHO
nonyctuMas konuentpauus [1JIK BemecTsa;

WJUTKOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHATHN U IPUMEHSATD
9T MOHATHUS MPU ONMCAHUU BEIIECTB U UX MPEBPALLICHHUII;

UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JUIsI COCTaBlIeHUsI (hOPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENEIATh BAJECHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKHUX JJIEMEHTOB B
COCIMHEHUAX  PA3JIUYHOTO  COCTaBa, IPUHAIJIEHKHOCTh  BEHIECTB K
OTNpeNeIEHHOMY KJIacCy COEAMHEHHH 1Mo ¢opmMmysaMm, BUJ XUMUYECKON CBS3H
(koBaJIeHTHasi, MOHHAs, METaJUIMYecKas) B HEOPraHUYECKUX COCIUHEHUSX,
3apsil MOHA TI0 XUMHUYECKOU (hopmyIie, XapakTep Cpeabl B BOJHBIX PacTBOPax
HEOPTaHUYECKUX COCAUHEHUMN, TUIl KPUCTAINYECKOW PEMIETKH KOHKPETHOIO
BEILIECTBA;

packpeiBath cMmbica [lepuogmueckoro 3akona J[. WM. MeHnneneesa wu
JNEMOHCTPUPOBAaTh €r0 I[OHMMAaHWE: ONMUCBIBATh M  XAPAKTEPU30BaTh
Tabnnunyo ¢Gopmy Ilepuoanueckoil CHUCTEMBl XHMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATHS «rjaBHasg mnoArpynna (A-rpynma)» W «1moOouyHas
noarpynna (b-rpynna)», wmanble U Oonbliue€ NEPUOABI, COOTHOCUTH
0003HaUYEHHUsA, KOTOPbIE MMEIOTCS B MEPUOAMYECKON TabIuIE, C YHUCIOBBIMU
XapaKTEPUCTHUKAMHU CTPOCHHSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3apsij
anpa, oOllee YUCIO DJIEKTPOHOB U PACHPEACIICHHE HMX IO 3JIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB 3JIEMEHTOB
U HUX COCOUHEHUH B MpeAesiax MaJbIX NEPUOJOB W TJIABHBIX HOATPYIII C
Y4ETOM CTPOCHUS UX ATOMOB;

KJIacCU(PUIIMPOBATh XHWMHUYECKHE DIIEMEHTbl, HEOPraHWYeCKHe BELIECTBA,
XUMHUYECKHUE peakuu (10 YHMCIy M COCTaBy YYAacTBYIOIIUMX B PpPEAKIUHU
BEUIECTB, MO TEIUIOBOMY 3(@eKTy, Mo HU3MEHEHHMIO CTENEeHEeH OKHUCIEeHUs
XUMHUYECKHUX DJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTH) OOMKME U CHEUUPUUECKUE XUMUYECKHUE
CBOMCTBA MPOCTHIX U CIOKHBIX BEHIECTB, MOATBEPXKAAs ONKMCAHUE IPUMEPAMU
MOJIEKYJISIDHBIX ¥ WOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX XUMHUYECKUX
pEeaKLHnii;

COCTABIISATh YPABHEHUS IEKTPOJUTUUECKON ITUCCOLUALMMN KUCIIOT, IIEJI0Yer U
COJIeH, TIOJIHBIE W COKpall€HHbIE YpaBHEHUS peEaklUuili HMOHHOTO OOMeEHa,
YPaBHEHMS PEaKLMii, OJTBEPKIAIONINX CYILIECTBOBAHNE N€HETUYECKON CBA3U
MEKly BEILECTBAMU PA3JINYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKIUN
MOCPEACTBOM COCTaBJICHHS 3JIEKTPOHHOTO OanaHca ITUX PEeaKIuii;



IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOCHUA,
BO3MOXKHOCTH TPOTEKAaHUS XUMHUYECKHX [MPEBpPALEHU B  pa3iHyuHbIX
YCIIOBUSIX;

BBIYUCIIATE OTHOCUTENIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MaCCOBYIO JIOJII0 XUMHUECKOTO 3JIEMEHTa 10 (popMyJie COeTMHEHNUS, MAaCCOBYIO
JIOJTIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKOU
peaxImmy,

cOOMI0IaTh TMpaBHia MOJb30BAHUS XHMHUYECKOH MOCYIOW U JIabOpaTOpHBIM
000pyZI0BaHUEM, a TaK)Ke MpaBUiIa OOPAICHHUS C BELIECTBAMU B COOTBETCTBHU
C MHCTPYKIMSMHU IO BBITIOJHEHUIO JTAOOPATOPHBIX XMMUYECKHX OIBITOB TIO
MOJyYEHHUIO0 M COOMPAHMIO Ta3000pa3HBIX BEHIECTB (aMMHUAKa M YTICKUCIOrO
rasa);

IPOBOANUTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIH COCTAB Pa3IMYHBIX
BELIECTB: PACIO3HABaTh ONBITHBIM MyTEM XJIOpUA-, OpPOMHUA-, HOAMI-,
kapOoHar-, ¢docdar-, cunmkar-, cyiabdar-, THUAPOKCHUI-UOHBI, KATHOHBI
AMMOHHS ¥ HOHBl HM3YYECHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMUECKUX BEIIECTB;

IPUMEHATh OCHOBHBIE OIEpallMM MBICIUTENIBHON JEATENIbHOCTH — aHalIu3 U
CUHTE3, CpaBHEHHE, OOOOLIECHHE, CHUCTEMAaTH3allUI0, BBISBICHUE NPUYUHHO-
CIICICTBEHHBIX CBSI3€Hd — JUIsI M3YYCHHsS] CBOWCTB BEHIECTB U XHUMHUYECKHX
peakiuii, eCTEeCTBEHHO-HayYHbI€ METOABl TMO3HAaHUS — HaOIIOJIEHUE,
U3MEpEHHNE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
N KouunyecTBO 4acoB Mopaean DJIeKTPOHHbIE Mpumeyanue
; Jara | TexHoJiorum uudposbie (ucnmosib30BaHMe
n/ Tema ypoka Kontpoasubie| [IpakTnyeckue
Bcero HU3Yy4YeHHsI| CMEIIAHHOTO0 | 00pa3oBaTe/ibHbIe 000opya0oBaHuUsA
n padoThbI padoThbI
o0yueHust pecypcbl «Toukm pocray)
[Ipenmer xumuu. Ponp
bubmuoreka [JOK
XUMHH B KU3HU
qenonexa. Tera i 1 https://m.edsoo.ru/f
) f0d210c
BEILIECTBA
JlaTunk
bu6mmoreka [JOK
[TonsiTue o MeToax TeMITepaTypbl
MO3HAHUS B XUMHUH 1 htips iin.eds00.0/t (TepMomapHBIiA)
fod227e PMOTIAHBIX),
CIIUPTOBKA
[TpakTuueckas padora No
1 «IIpaBuna paboTsl B
N bubmuoreka [JOK
J1abopaTOpUM U MPUEMBI
OB DALICHIS ¢ 1 https://m.edsoo.ru/f
path fod23dc
1abopaTopHBIM
o0opyI0BaHUEM»
YucTele BelecTa 1 Poranus bu6mmoreka [JOK
cmecu. CrocoOsl 1 CTaHIIMI https://m.edsoo.ru/f
pazaeneHus cMecen f0d26ca
[TpakTuyeckas pabora Ne bubnuorexa [JOK
2 «Pa3znenenue cmeceit 1 https://m.edsoo.ru/f

(Ha MpUMepe OYUCTKHU

f0d28c8



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

IIOBapEHHOM COJIM)»

bubmuoreka [JOK
6 ATOMBI U MOJIEKYJIbI https://m.edsoo.ru/f
f0d2a6c¢
XUMUYECKHUE DIIEMEHTHI. bubmuorexa [JOK
7 3Haku (CHMBOJIBI) https://m.edsoo.ru/f
XUMHYECKHUX DJIIEMEHTOB f0d2be8
IIpocThIe U CIIOKHEIC bubmnorexa [IOK
8 P https://m.edsoo.ru/f
pettiectpa fod2a6c
ATOMHO-MOJIEKYJISIPHOE bubmmorexa [TOK
9 YIIp https://m.edsoo.ru/f
yHenue f0d2d50
3aKO0H IMOCTOSHCTBA
COCTaBa BEIIECTB. bu6mmoreka [JOK
10 Xumunyeckas popmyia. https://m.edsoo.ru/f | Beckl aneKTpoHHBIE
BanentHoCTh aTOMOB f0d2eae
XUMHYECKHX DJICMEHTOB
OrtHocuTeNbHAas aTOMHAs bu6mmoreka [JOK
11 Macca. OTHOCHTEIbHAS https://m.edsoo.ru/f
MOJIEKYJISIpHas Macca f0d323c
MaccoBas gomst bubmuoreka [JOK
12 XAMHUYECKOI0 3JIEMEHTA B https://m.edsoo.ru/f
COCJIMHCHUU f0d350c
bubmuoreka [JOK
KommgecTBo BemecTna.
13 M M https://m.edsoo.ru/f
onb. MonsipHast Macca f0d5230
14 dusznyeckue u bubnmorexa [[OK | JlaTuuk

XUMHNYCCKHUEC ABJICHUA.

https://m.edsoo.ru/f

TEeMIIEpaTypbl



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa

XuMHueckas peakuus

f0d37fa

IJIATUHOBBIN

IIpu3naku u yciosus

bu6mmoreka [JOK

15 IIPOTEKAHUS XUMUYECKHUX https://m.edsoo.ru/f
peaknuii f0d3al16
3aK0oH COXpaHEHHUs MacChl bubnmoreka [JOK
16 BelecTs. XUMUYECKHE https://m.edsoo.ru/f Becsl a51ekTpoHHBIE
ypaBHeHHS f0d3088
BrrunciieHus KoJau4ecTBa,
bubmuoreka [JOK
Macchl BeIlecTBa I10
17 ABHCHISM XHMICCKIX https://m.edsoo.ru/f
ypasHer f0d5708
peakuui
Knaccudukanms Potanms
XUMHUYECKUX peaKIui CTaHLUI bubmmoreka [JOK
18 (coenuHeHws, https://m.edsoo.ru/f
pa30oXKEHUs, 3aMEILEHNUS, f0d3f34
oOMeHa)
M. B. JlomoHOCOB —
YYEHBIN-DHUUKIONEUCT Bronmotexa HOK
19 OBoBILeHIe 1 ' https://m.edsoo.ru/f
B } f0d40c4
cucTeMaTu3alus 3HAHUI
Konrtponsnas padora Nel bubnnoreka [JOK
20 o TeMme «BemecTBa u https://m.edsoo.ru/f
XUMUYECKUE PEAKLIUM f0d4290
Bo3nyx — cMech ra3oB.
! Bubmmoreka [IOK | TIpuGop ms
CocraB Bo3nyxa.
21 https://m.edsoo.ru/f | ompenenenus
Kucnopon — snemeHT u
f0d448e cocTaBa BO31yXa
nmpoctoe BeuiecTBo. O30H
22 dusznyeckue u bu6mmoreka [JOK



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e

XUMHUYECKHE CBOMCTBA
KHCJIOpoJia (peakiuu
OKHCJICHUS, TOPEHUE).
ITonsatue 06 oxcuagax

https://m.edsoo.ru/f
f0d4614

CriocoObI mosryueHust
KUCIIOpOJia B

bubmuorexa [JOK

23 1ab0paTOpUH U https://m.edsoo.ru/f
MIPOMBIIIIICHHOCTH. f0d497a
[Ipumenenue kucmopoa
TemnoBoit a3 ekt
XUMHYECKON peakinu,
HOHSTHE O Bbubmunoreka IIOK | JaTuuk
24 TEPMOXHUMHYECKOM https://m.edsoo.ru/f | TemmepaTypsl
YPaBHEHUH, JK30- U f0d4790 MJIATUHOBBIN
SHIOTEPMHUYECKHIX
peaKImsix
Tonnugo (HedTh, yrois u
MeTaH). 3arpsi3HeHue bubmorexa [JOK
25 BOBIYXa, CTIOCOGHL €ro https://m.edsoo.ru/f
’ fod4c4da
MIPEOTBPALICHHS
[TpakTruyeckas pabora Ne
bu6mmorekxa [JOK
3 no teme «llonyuenue u
26 cobHpanye KHCIopoza https://m.edsoo.ru/f
L f0d4ae2
W3yYeHHUE €ro CBOHCTBY»
Bomopoa — anemeHT u bubmumoreka [IOK
27 IIPOCTOE BELIECTBO. https://m.edsoo.ru/f
Haxoxnenue B npupoe f0d4ddo
28 dusznyeckue u bubnuoreka [JOK

XUMHYECKUE CBOUCTBA

https://m.edsoo.ru/f



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

Bogopoxa. [Ipumenenue
BOJIOpO/Ia

f0d4dd0

IlonsTHe 0 KUCIIOTax U

bubmuoreka [JOK

29 https:/m.edsoo.ru/f | Hataux pH
COJISIX f0d50d2
CriocoObl ToTydeHUs bubmorexa [JOK

30 Y https://m.edsoo.ru/f
BOJIOpO/Ia B JIAOOpAaTOPUHU £0d4ddo
[TpakTrueckas padota No
4 o teme «Ilomydenue u bubimorexa [IOK

31 5 Y https://m.edsoo.ru/f
cobupanue Boz[op(u)na, f0d4f42
M3Yy4YEHHUE e€ro CBOMCTBY» -
Mousipablii 00BEM razos. bubmorexa [TOK

32 3 A https://m.edsoo.ru/f

aKoH ABOTajpo f0d542e
Brruucienus o0béma,
KOJIMYECTBA BENIECTBA but6mmoreka [IOK

33 ra3a o ero u3BECTHOMY https://m.edsoo.ru/f
KOJINYECTBY BELIECTBA f0d55a0
Wi 00bEMY
Brruucnenus 00bEMoB
ra3osB 10 YPaBHEHHIO bubnnoreka [JOK

34 peaxkuu Ha OCHOBE https://m.edsoo.ru/f
3aK0Ha 00BEMHBIX f0d5708
OTHOILICHUI Ta30B
duznveckue u bu6mmorekxa [JOK

35 XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/f
BOJIbI f0d587a

36 CocTaB OCHOBaHMIA. bubmuorexa [IOK | Jlatuuk pH



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
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[TonsiTHe 006 MHIUKATOpPAX

https://m.edsoo.ru/f
f0d59e2

Bopa xak pactBoputens.
Hacpiiennsie u

bu6mmoreka [JOK

37 HEHACITICHHbIC https://m.edsoo.ru/f
pactBopbl. MaccoBast f0d5b40
JI0JIS1 BEIIECTBA B
pacTtBope
[IpakTuueckas pabora Ne
5 mo Teme
«IIpurortoBrenue bubmmoreka [JOK
38 pPacTBOPOB C https://m.edsoo.ru/f
onpeneaEHHON MacCOBOM fOd5eba
JI0JIE PaCTBOPEHHOTO
BEILIECTBA»
KonTponbHas padora No2 bu6mmorexa [IOK
39 o reMe «Kucnopon. https://m.edsoo.ru/f
Bonopoa. Bona» f0d6342
OKCHUIBI: COCTaB, bu6mmoreka [JOK
40 Kiaccudukanus, https://m.edsoo.ru/f
HOMEHKJIaTypa f0d664e
[Tonydenue u
XUMHYECKHUE CBOMCTBA bubmorexa HOK
41 https://m.edsoo.ru/f
KHCIIOTHBIX, OCHOBHBIX U f0d664e
aM(pOTEePHBIX OKCHJIOB
OcCHOBaHUS: COCTaB, bubmuoreka [JOK
42 Kiaccudukanms, https://m.edsoo.ru/f
HOMEHKJIaTypa f0d67ca
43 [Tonyuenue u bubnmoreka [JOK | JlaTtumk pH,



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
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XMMHUYECKUE CBOUCTBA

https://m.edsoo.ru/f
fOd67ca

J03aTop 00BeMa

OCHOBaHHI JKHIKOCTH,
OropeTKa, JaT4uK
TEeMITepaTypbl
IUIATHHOBEIN
Kucnotsi: cocras, bubmuorexa [JOK
44 KJaccudukanms, https://m.edsoo.ru/f
HOMEHKJIaTypa fOdfee2
[lonyuenue u bubnuoreka [IOK
45 XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/f Haruuk pH
KHCIIOT fOdfee2
Conu (cpennue): IMepeBepry
(cp ) o bubmuoreka [JOK
HOMEHKJIATypa, CIIOCOOBI ThIU KJ1ace
46 OIVCHIAL. XIMITCCKIe https://m.eds00.ru/0
o 0ad9474
CBOMCTBa
[IpakTuueckas pabora Ne
6. Pemrenne
AKCIIEPUMEHTAIIbHBIX bub6nuorexa [IOK
47 3aJ1a4 110 TeME https://m.edsoo.ru/0
«OCHOBHBIE KJIaCCHI 0ad9b7c
HEOPTaHUYECKUX
COCIUHCHMUIT
I'eneTnyeckas CBsI3b
bubmuorexa [JOK
MEXTy KlaccaMu
48 HCODIAMIHCCKIX https://m.edso00.ru/0
prame 0ad9a50
coeINHEHU
OGoGrere 1 bu6mmoreka [JOK
49 https://m.edso00.ru/0

cUCTeEMAaTHU3alusd 3HaHUU

0ad9ch2



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

KonrtponsHas pabora Ne3
no teme "OCHOBHEBIE

bubmuorexa [JOK

50 KITACCH! HEOPraHHHECKIX https://m.edso00.ru/0
o 0ad9ela
COCAMHCHHI
IIepBble ONBITKH
KIacCHHUKALIN BuGmuorexa [JOK
51 XUMHYECKHUX 3JICMCHTOB. https://m.edsoo.ru/0
[lonsTHe o rpynmnax Oad9ffa
CXOJIHBIX 3JICMEHTOB
[Tepuonnueckuii 3aKOH U
[Tepunoanueckas cucrema buGnnorexa [IOK
52 https://m.edso00.ru/0
XUMHYECKHX 3JICMEHTOB 0ada52c
. . Menaeneea
TTepwoTbi, rpymIb, bu6mmoreka [IOK
53 P — https://m.edso0.ru/0
Oada52c
CtpoeHue aTOMOB. bubnuoreka [JOK
54 CocraB aTOMHBIX sIEp. https://m.edso00.ru/0
M3oTomsr 0ada342
CrtpoeHnue 371eKTPOHHBIX
000JI0UEK aTOMOB Bubnuoreka ]_[OK
55 3JIEMEHTOB https://m.edso00.ru/0
[Tepuonuueckoit CuCTEMBI Oada6bc
. . MenneneeBa
XapakTepucTrka
XHMHYECKOTO JIEMEHTA bubmuoreka [JOK
56 10 €T0 MOJIOXKCHHIO B https://m.edsoo.ru/0

[Tepuonuueckoit cucreme
. 1. Menneneea

0ada824



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

3HaueHune
[Teproauyeckoro 3aKoHa
JUISL Pa3BUTHS HAYKU U

bubmuorexa [JOK

57 0 u https://m.edsoo.ru/0
paktuku. /1. U. o 0adag6e
MenpeneeB — y4€HbIH,
MeJaror U Tpak1aHuH
DNeKTpOOTPULIATETbHOCTh bubmmoreka [JOK
58 aTOMOB XUMHUYECKUX https://m.edso0.ru/0
3JIEMEHTOB Oadaab8
bubmuoreka [JOK
HMonHas xumuyeckas
59 CBASE https://m.edso0.ru/0
Oadac34
bubmuoreka [JOK
KoBasieHTHas mossipHas
60 https://m.edsoo.ru/0
XAMHAYECKAS! CBA3b
Oadaab8
KoBanentrnas HenonsipHas bubmaorexa [JOK
61 p https://m.edsoo.ru/0
XAMHUYECKAS! CBA3b
Oadaab9
bu6mmoreka [JOK
62 CreneHpb OKUCIEHUS https://m.edsoo.ru/0
Oadae28
OkucauTenbHO- bu6mmorekxa [JOK
63 BOCCTAHOBUTEIHHEBIE https://m.edso0.ru/0
peakuuu 0adb076
bu6mmorekxa [JOK
OKuCINTENN U
64 BOCCTAHOBHTEII https://m.edsoo.ru/0
T 0adb076
65 Kontponbnas padota No4 bubnuorexa [JOK

1o teme «CTpoeHue

https://m.edsoo.ru/0



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

aroMa. XuUMHYecKas 0adb486
CBSI3b)
PesepBHbIit ypoxk. bubnunoreka [JOK
66 O06o0meHue u https://m.edso0.ru/0
CHCTEMAaTH3aINsI 3HaHUHN 0adb33c
PesepBHbIil ypok. bubnmoreka [JOK
67 O06o01eHue u https://m.edso0.ru/0
CHCTEMAaTH3aINsI 3HaHUH 0ad9ch2
PesepBHbIil ypok. bubnuorexa [JOK
68 O6o06meHue u https://m.edsoo.ru/f
CHCTEMAaTH3aINsI 3HaHUH f0d61c6
OBIIEE KOJIMYECTBO

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Kosun4vecTBo 4acoB Mopaean DJIeKTPOHHbIE IMpumeyanue
Ne Hara TeXHOJIOTUH uudgposbie (ucnmosib30BaHMe
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero H3y4YeHHsI| CMEIIAHHOr0 | oOpa3oBaTejibHbIE 00opya0oBaHuUsA
padoThbI padoThI
o0yueHust pecypcebl «Toukm pocray)
[Tepuoauueckuit
3aKOH.
bubmuorexa [JOK
[Iepnoanueckas
1 1 https://m.edso0.ru/00
CHCTEMa XMMHUYECKUX
adb59e
anemenTtoB /. U.
Menpeneena
3aKOHOMEPHOCTH B
W3MEHECHUU CBOICTB bu6nuoreka [IOK
2 XHUMUYECKHX 1 https://m.eds00.ru/00
AJIIEMEHTOB MEPBBIX adb6b6
TPEX MEPUOIOB
Knaccudukanus u
bu6nuoreka [IOK
HOMEHKJIaTypa
3 HCODIAMITCCKIX 1 https://m.eds00.ru/00
p adb7e?
BEIIIECTB
Buasl xumnueckoi
bu6nuoreka [IOK
CBSI3H Ml THITBI
4 1 https://m.edso0.ru/00
KPUCTAJUTHYECKUX
B adbac6
pemeéTox
KonTponsHas pabora
Nel o Teme
5 1 1
«IToBTOpEHUE U
yriryOJieHHe 3HAaHUH



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

OCHOBHBIX Pa3/IeJIOB
Kypca 8 Kiaccay

Knaccudukanus
XUMHYECKHUX bubmuorexa [JOK
6 peakiuii mo https://m.edsoo.ru/00
pa3IUYHBIM adbcb0
MIpU3HAKaM
[Tpubop mist
[TonsaTne o ckopoctn PHDOP
. WLUTIOCTPAIAH
XUMHYECKON
bubnmnoreka HOK 3aBUCHMOCTH
peakuuu. [TonsaTue o
7 https://m.eds00.ru/00 | cKOpocTH
TOMOTEHHBIX U .
adbe9a XUMHYECKON
TeTEPOreHHBIX
pPEaKIMK OT
peaKIMIX .
yCIIOBUH
[Tonsitue o
XUMHUYECKOM
PaBHOBECHHU.
®DaKTOpHbI, BIUSIONIUE
bu6mmoreka [IOK
Ha CKOPOCTh
8 . https://m.eds00.ru/00
XUMHYECKOM
adc28c
peakuu u
MOJIOYKEHUE
XUMHYECKOTO
paBHOBECHS
OxucnurenbHO- bu6muoreka LIOK
9 BOCCTaHOBHUTEIIbHBIC https://m.eds00.ru/00
peaxkuu adcade
10 Teopus bubmuorexa [JOK JlaTyuk smexTpo-

AJIEKTPOJIUTHYECKON

https://m.edsoo.ru/00

MIPOBOJTHOCTH,



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

JIUCCOLAALIHH.
CunbHble U ci1adble
3JIEKTPOJIUTHI

adcd68

n03aTop 00bEMa
KHUJIKOCTH,
OropeTka

Honnble ypaBHEHUS

bu6nuoreka [IOK

11 U https://m.edso0.ru/00
peaxt add448
XUMHYECKUE
CBOMCTBA KUCJIOT U

. bubnuorexa [JOK
OCHOBAHUI B CBETE
12 - https://m.edsoo.ru/00
peICTaB § add5d8
AJICKTPOJIUTUYECKON
IUCCOLIMAINT
XUMHYECKUE
CBOMCTBA coyiel B
bubnuoreka [IOK
CBETE
13 o BT Of https://m.edso0.ru/00
PEACTABICHIT 00 addgh?
AIEKTPOTUTUYECKOM
IUCCOLIMAIIAA
MoHsiTHe o bu6mmoreka [IOK
14 IPOIEE Comelt https://m.edsoo0.ru/00
Apor T add9d4
0O00011eHne n bu6nuoreka [IOK

15 | cucremaruzamus https://m.edso0.ru/00
3HAaHUH adddi2
[TpakTnueckas
pabota Ne 1. bubnmoreka [JOK

16 | «Pemenue https://m.edso0.ru/00
AKCIEPUMEHTATbHbBIX addbfa

3agaq»



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

KontponsHas padora
No2 no Teme

«ONEKTPOIIUTHYECKAS bubnmoreka [JOK
17 | nmucconmaus. https://m.edso0.ru/00
Xumudaeckue addecQ
peakuuu B
pacTBopax»
Oouas
XapaKTEPUCTHKA
bubnnoreka IIOK
rajoreHoB.
18 https://m.edsoo.ru/00
XuMHu4yecKre
. addfe2
CBOIiCTBa Ha
npuMepe xjaopa
XJI0pOBOAOPOA.
ConstHast KUCIIOTA,
bu6nuoreka [IOK
XUMHYECKHE Jlatauk xyopu/-
19 cBOMCTEA https://m.edsoo.ru/00 OHOB
’ adel04
MOJTy4YeHUeE,
pUMEHEHUE
IIpakTrueckas
pabota Ne 2 mo Teme
bu6nuoreka [IOK
«Tomyuenne
20 . https://m.edso0.ru/00
COJITHOHM KHCJIOTHI,
5 ade348
n3yuyeHue eé
CBOICTB»
Brrancnenns no
bu6nuoreka [IOK
YpaBHEHUSIM
21 https://m.edso0.ru/00
XUMHYECKHUX

pEaKLHnii, €CIIM OJIUH

ade488



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488

W3 PEarcHTOB JaH B

n30BITKE
Ob6mmas
XapaKTePUCTHKA bubmorexa HOK
22 paicrep https://m.eds00.ru/00
anemeHToB VIA-
ade64a
TpyIIIbI
AmoTponHbie
MOTU(PHUKAIIH CEPHI.
Haxosxxnenue cepsl u bubnnoreka [JOK
23 | e€ coeMHEHUH B https://m.eds00.ru/00
IpHUpOJIC. ade64a
XuMH4yecKue
CBOMCTBA CepbI
CepoBogopoy,
CTpOEHHE, bubnmnorexka HOK
24 | ¢Qusnueckue u https://m.eds00.ru/00
XUMHUYECKHE ade802
CBOMCTBA
OKcuIbl cephl.
A P Anmapart A
CepHas kucnora,
bu6muoreka [JOK IIPOBEICHUS
dusnueckue u
25 https://m.eds00.ru/00 | XUMHYECKUX
XUMHUYECKHE .
y adea28 peakuuii
CBOIICTBa, =
(AIIXP)
MIPUMCHEHUE
XUMHYECKUe
peakLuy, JexKallue B bu6muoreka [JOK
26 | ocHOBe https://m.eds00.ru/00

MMPOMBIIIJICHHOT'O
crioco0a MmoTydeHust

adec8a



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

CEpPHOM KUCJIOTBHI.
Xumudgeckoe
3arpsi3HEHUE
OKPY’KAIOIICH CpeIbI
COCTMHCHUSIMU CEPBI

Brramcnenue
MAaCCOBOH IOJIU

bu6nuoreka [IOK

27 BLIXOIA TIDOLVKTA https://m.eds00.ru/00
Aa POty adec8a
peaxkuu
O6mas [lepeBepHyTHI
XapaKTepUCTHKA i kJacc Tepmopesuctopu
35eMeHTOB VA- BIIl TATYUK
rpymsl. A30T, bubmnoreka IIOK TCMIICPATYPHI,
28 | pacmpocTpaHEHHE B https://m.edsoo.ru/00 | nmaryuk pH,
pupo/Ie, adeeab JaTYNK
¢buznueckue u 3JIEKTPONPOBOIH
XUMUYECKHE OCTH
CBOICTBA
AmMMmuax, ero
¢buznueckue u bubnuoreka [JOK
29 | XUMHUYECKHE https://m.eds00.ru/00
CBOMCTBA, OJIyYEHUE adf004
U IpUMEHEHHNE
TepmopesnctopH
IIpakTHueckas vp P P
BI JTATIHK
pabota Ne 3 o Teme bubmmoreka [JOK
TEeMITepaTypHl,
30 | «lIlomyuenue https://m.eds00.ru/00
natyuk pH,
aMMHaKa, U3y4eHue adf180
JaTYUK

€r0 CBOMCTB»

QJICKTPOIIPOBOAH



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

OCTH, amnmapar
JUISL IPOBEICHUS
XUMHUYECKHX
peakuuii

A3oTHas KHCIO0Ta, €€
buzndeckue u

bu6nmmoreka [IOK

31 I https://m.eds00.ru/00
. adf306
CBOICTBa
Hcnonb3zoBanue
HUTPATOB U COJIEN
aMMOHHSI B KQUeCTBe
MUHEPAIBHBIX bubmuorexa [HOK
32 | ynoOpeHwuit. https://m.eds00.ru/00
XHUMHUECKOe adf518
3arpsi3HEHUE
OKPYXAaIOIIEe Cpeabl
COCTMHEHUSIMU a30Ta
®ocdop. Okenn
ocopa (V) u
bochopa (V) bubmorexa [JOK
dbocdopnas kuciora,
33 usIIecKHe 1 https://m.eds00.ru/00
adf68a
XUMHNYCCKUEC
CBOMCTBA, OJIyYEHUE
Ucnonp3oBanne
docdaroB B kKauecTBe
bu6nuoreka [IOK
MHHCPAJIBHBIX
34 P https://m.eds00.ru/00
yaoop . adfc20
3arpsi3HEHUE

IIPUPOJHON Cpelbl



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

docharamu

Yraepon,

E;;Z%;:paHeHHe . bu6nmoreka [IOK
35 https://m.eds00.ru/00

dusnueckue u adfd9c

XUMHUYECKHE

CBOMCTBA

Oxkcuapl yraeposa,

uX (pu3NYeCcKue u

XUMHUYECKHEC

CBOIICTBA. bubnnoreka IIOK
36 | Dxomoruyeckue https://m.eds00.ru/00

po0JIeMBI, adfebe

CBSI3aHHBIE C

OKCHJIOM yTJjiepojia

(Iv)

YronpHas KUCIoTa U bubmorexa HOK
37 ) https://m.eds00.ru/00

e€ conu 22006¢

IIpaxTnueckas

pabota Ne 4 o Teme

"Tlonyuenne bu6muoreka [JOK
38 | yruekucnioro rasa. https://m.eds00.ru/00

KauecTBennas ae027e

peakius Ha

KapOoHaT-HOH"

IIepBoHavasbHbIE bubmuoreka [JOK
39 | mousTHI 00 https://m.eds00.ru/00

OpTraHUYCCKUX

ae054e



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

BELIECTBAX KaK O
COETMHEHUSIX
yraepoaa

Kpemnuii u ero

bu6nuoreka [IOK

40 N https://m.edso0.ru/00
A ae080a
IIpakTrueckas
pabota Ne 5.
Pemenue
bubnuorexa [JOK
3KCH€pI/IMCHTaJII)HI)IX
41 4784 O TeMe https://m.edsoo.ru/00
e 2e0bf2
«Baxuenmue
HEMETaJUIbL U UX
COEIMHEHU S
KonTpoabnas pabora
Ne3 o Teme bu6mmoteka [IOK
42 | «Baxueiimue https://m.edso0.ru/00
HEMeETaJUJIBI U UX ae0el8
COEIMHEHU S
OO0mas
XapaKTepUCTHKA
XUMHUUYECKUX
JJIEMEHTOB —
but6mmoreka [IOK
METAJJIOB.
43 https://m.edso0.ru/00
Mertamnmuueckas
ae103e
CBiA3b U I —
MeTaJInyecKast
KpUCTAJUTMYECKast

peLIéTKa.



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

dusznueckue
CBOMCTBAa METAJIOB

XUMHYECKUE

CBOMCTBA METAJLJIOB. bubmuorexa [JOK
44 | DneKTpOXUMHUYECKUU https://m.eds00.ru/00
PAIl HaNpsHKEHUH ael156
METaJIIOB
OO61mue criocoOb!
MIOJTy9CHUS
MeTasuioB. CIiaBbl.
Breraucnenus mo bubnnoreka IIOK
45 | ypaBHEHHSIM https://m.eds00.ru/00
XAMHUYECKUX ael156
peaxiui, ecu ouH
U3 PearcHToB
COJICPKUT IPUMECH
[TonsaTHe 0 xoppo3uu bubmmorexa [JOK
46 eTAIOB https://m.edsoo.ru/00
ael278
bubnuoreka [IOK
47 | IllemodHbIe METAIIIBI https://m.edso0.ru/00
ael4b2
Oxcuasl U bu6nuoreka [IOK
48 | THOPOKCUIBI HATPUS https://m.eds00.ru/00
U Kanus ael4b2
Jatuuk
[[lemounO3emMenbHBIC bubnmoreka [JOK
. AIEKTPONIPOBOIH
49 | MerauIbl — KaNbIUi https://m.edso00.ru/00 oct 1,

W Mar"um

ael5e8

Mar"HuTHasd,



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

MeIIaJIKa,

npuoop s
MOJTYYCHHS Ta30B
. bubnuoteka [IOK
Baxwneimue
50 J O — https://m.edso0.ru/00
8 H ael5e8
O0o061IeHNE U
51 | cucremaTuzanms
3HAHUH
JlaT4mK 351eKTpO-
. MIPOBOJIHOCTH,
JKEcTKOCTh BOABI U bubnuorexa [JOK
. MarHuTHas
52 | cmocoOsI eé https://m.eds00.ru/00
MeIanaka,
YCTpaHEHUA ae1886
npuodop s
MOJIyYSHUS Ta30B
IIpakTrueckas
pabora Ne 6 1o Teme bubnuoreka [JOK
53 | "XécTkocTh BOABI U https://m.edso0.ru/00
METOJIbI €€ aelae8
ycTpaHeHus"
but6mmoreka [JOK
54 | AmroMuHni https://m.edso0.ru/00
aelcb4
AmodorepHble bu6muoreka [JOK
55 | cBoiicTBa OKCHIA U https://m.edso0.ru/00
THIPOKCHIA aelc64
Poramnusa bu6nuoreka [IOK
56 | XKemeszo CTaHIUH https://m.edso0.ru/00

aeld86



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

57

Oxcupl,
THJIPOKCHUIBI M COJTU
xkenesa (1) u xxenesa

(1)

Bbu6nuoreka [IOK
https://m.edsoo.ru/00
ae35e6

58

O060061EeHNE U
CUCTEMAaTH3ALNA
3HAHUU

59

IIpakTrueckas
pabota Ne 7.
Pemenne
SKCIIEPUMEHTATBHBIX
3a1a4 110 TEME
«Baxunenmue
METaJUIbl U UX
COCIMHCHUS

bubnnoreka IIOK
https://m.edsoo.ru/00
ae3de8

60

Brruucnenus no
YPaBHEHUSIM
XUMHUUYECKHUX
peaKkuui, eciii OquH
W3 PEareHToB JaH B
U30BITKE WA
COAEPKUT TPUMECH.
Brrancnenns
MacCOBOH J0JIN
BBIX0J1a IPOJIYKTA
peakuuu

bu6nuoreka [IOK
https://m.edso0.ru/00
ael750

61

0O00011eHne n
CUCTCMaTu3aluAa
3HAHUN



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

KontponsHas padora
Ne4 o Teme

62 | «Baxueimue
METAJUIBI U UX
COEIUHEHUS
BemecTBa u
bu6nuoreka [IOK
MaTepHaJbl B
63 OBCEHERHOM https://m.edso0.ru/00
)l ae3f50
JKHU3HH YEI0BEKA
XuMudeckoe bu6nuoreka [IOK
64 | 3arpssHeHue https://m.edso00.ru/00
OKPY’KaIOIIEeH cpefibl ae4270
Posip xumuu B
bu6nuoreka [IOK
perieHnH
65 https://m.edso0.ru/00
SKOJIOTHYECKUAX 264270
npobiem
PesepBHEIil ypok.
P P bubmuorexa [JOK
0O0001eHue n
66 CHCTeMATHAALA https://m.edso0.ru/00
. H ae0d0a
3HAHUI
PesepBHEIiT ypOK.
P P bubmmorexa [JOK
0O00011eHne n
67 CHCTeMATHAALIA https://m.edso0.ru/00
. 1 adb33c
3HAHUHI
PesepBHEIT ypOK.
P P bubmuorexa [JOK
0O00011eHne n
68 https://m.edso0.ru/00

CUCTEMAaTH3AINA
3HAHUHI

ad9ch2



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

68




OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

o Xwumms, 8 kmacc/ I'abpuensu O.C., OctpoymoB WN.I'., CmanxoB C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

e Xumusa, 9 knacc/ I'abpuensun O.C., OctpoymoB WN.I'., Cmaaxo C.A.,
AxnmonepHoe odmectBo «M3aarensctBo «lIpocBerienne»

METOJIUYECKHUE MATEPHUAJIbI JJIS1 YYUTEJIA

o T'abpuensn O. C., BockoooiinukoBa H. II., SmrykoBa A. B. HactonpHas
KHUTa yuurtensa. Xumus. 8 ki1.: Meroaudeckoe rnocooue. - M.: Jlpoda, 2021.

o T'abpuensn O. C., AmykoBa A. B. Terpaab aJig 1a00paToOpHBIX ONBITOB U
npaktudeckux pador. 8§ ki. K yuebnuky O. C. 'abpuensina «Xumusi. 8 Kiacc.
M.: Ipoda, 2022.

e Tlabpuensn, O. C. Meroguueckoe mnocobue k yueonuky O. C.
lNabpuensna «Xumusi». 8 knacc / O. C. I'abpuensu. — M. : Jlpoda, 2021. —
109.

e Tabpuensn, O. C. Meroguueckoe mnocobue k yueonuky O. C.
labpuensna «Xumus». 9 knace / O. C. I'abpuenssu. — M. : Jlpoda, 2021. —
108.

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBHI CETHU
NHTEPHET

o http://www.chemnet.ru T'azera «Xumus» u caiit ais yuurens «5 uay Ha
YPOK XUMUM»

o http://him.1september.ru  Emunas xomnexkums 1IOP: IlpeamerHas
KOJUIEKIUS «XHUMUS»

o http://school-collection.edu.ru/collection/chemistry EctecTtBeHHO-
HAy4HbIC JKCIIEPUMEHTHI: XUMMUSL. Komnekmus Poccuiickoro
00111600pa30BaTEIHLHOTO TTOpTAJIA

o http://lexperiment.edu.ru  AJIXUMUK: caiir JL.IO. AnukGepoBoii

http://www alhimik.ru Beepoccuiickas omuMIinaaa MKOJIBHUKOB [0 XUMUHU
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