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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUs COCTaBjeHa Ha
OCHOBE TpeOOBaHUM K pe3ysibTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTelbHON MpOrpaMMbl
OCHOBHOTO 00mero oopasoBanus, npeacrasieHHbx B PI'OC OO0, a Takke Ha OCHOBE
denepanbHON paboyeil MporpaMMbl BOCIUTAHUS U C YU4ETOM KOHIIEHIIMH TPETOIaBaHUs
yuebHOro mpeamera «XuMHs» B 00pa3oBaTelIbHBIX OpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma o xumuu Aa€T Mpe/ICTaBICHUE O LEJAX, OOIIeH cTpareruu o0yuyeHus,
BOCIHUTAHUSA U PA3BUTHUA O0YYAIOIINUXCS CPEACTBAMU YUEOHOTO MpEeaMeTa, YCTaHABIUBACT
o0s13aTeNbHOE TPEIMETHOE COJEepKaHUe, MpelyCcMaTpuBaeT paclpelesieHHe €ro 1o
KJlaccaM M CTPYKTYpUPOBAHUE IO pa3jiesiaM U TeMaM MPOrpamMMbl IO XMMUH, OIpeIesieT
KOJIMYECTBEHHBIE M KAUYECTBECHHBIC XAPAKTEPUCTUKU COJICPKAHUS, PEKOMEHIYEMYIO
MOCJEA0BATEIBbHOCTh U3YUEHUSI XUMHUU C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€M, JIOTMKKM Y4e€OHOro TMpoIlecca, BO3PACTHBIX OCOOECHHOCTEM O0O0ydarommxcs,
omnpenensieT BO3MOXKHOCTH MpeAMeTa g pealu3aluud TpeOOBaHMM K pe3yJibTaTaM
OCBOEHHUSI OCHOBHOM 0Opa30BaTeNbHOM NporpaMMbl Ha YpOBHE OCHOBHOIO OOUIEro
oOpa3oBaHus, a Takke TpeOOBaHMI K pe3yjbTaTaM OOYyYEeHHS XMMHUHU Ha YPOBHE IieNied
U3Y4YEHUs TNpeIMeTa M OCHOBHBIX BHJOB Y4YEOHO-TIO3HABATENBHOW JAESATENbHOCTU
00yJaromierocs Mo OCBOCHUIO y4eOHOT0 COJIEPKAHUS.

3HaHWE XUMHHM  CIYXKUT OCHOBOM It  (DOPMUPOBAHHS  MHUPOBO33PEHUS
oOydJaromerocsi, ero MpeACTaBICHH O MaTepUaJIbHOM E€IWHCTBE MHpPA, BAXKHYIO POJIb
UTparoT QopMUpyeMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUSIX DPHEPTUU U 00
SBOJIIOLMU BEILLECTB B MPUPOJE, O MyTAX PELICHUS TIIOOAIBHBIX MPOOJIEM YCTOMYHMBOIO
pPa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, JHEPrEeTUUYECKOM, IMHUILEBOM U 3KOJOTHMYECKOU
0e301acHOCTH, IPOOJIEM 3IPABOOXPAHEHHUSL.

N3yuyeHne xumuu:

CIIOCOOCTBYET peanu3allii BO3MOXKHOCTEH i caMopa3BUTUS U (DopMUpOBaHUS
KYJBTYpPhI INYHOCTH, €€ 0011el U PYHKIUOHAIBHONW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHUE MBIIUICHUS W TBOPUYECKUX CHOCOOHOCTEH
obOyyJaromuxcs, HAaBBIKOB WX  CAMOCTOSITEIBHOW  Yy4eOHOW  JIeATEeNbHOCTH,
HKCIIEPUMEHTAILHBIX M UCCIIEOBATEIIbCKUX YMEHUN, HEOOXOIUMBIX KaK B MIOBCEIHEBHOU
JKW3HU, TaK U B TPO(PEeCCHOHATBLHON AeTeTbHOCTH;

3HAKOMUT CO CHEU(UKON HayYHOrO MBIIUICHHUS, 3aKIa/IbIBAET OCHOBBI LIEJIOCTHOTO
B3IJIsSIIa HA €IUHCTBO TIPUPOJBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM JTarlloM B
(GbopMHpPOBaHNY €CTECTBEHHO--HAYYHON TPaMOTHOCTH 00yYaroIXcs;

cnoco0cTByeT (POPMUPOBAHUIO [IEHHOCTHOTO OTHOILIEHUS! K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOIMYECKOEe OOpa3oBaHUE
00yJarImxcs.



JlanHble HampaBieHHs B OOyYEHUM XUMHUM O0O€ECIEUMBAIOTCS — crieuu(ukon
CoJlep)KaHusl yu4eOHOro MpeaMeTa, KOTOPbI SIBISETCA MeAarornyecky aJarnTUPOBaHHBIM
OTpakeHneM 0a30BOM HAYKW XMMHH HA ONPENEIEHHOM JTare €€ pa3BUTHS.

Kypc xumum Ha ypOBHE OCHOBHOIO 0OILEro 0Opa30BaHUS OPUEHTHUPOBAH Ha
OCBOCHHE OOYyYalOIIUMUCS CHCTEMbI II€PBOHAUYAIbHBIX TOHATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHHM M HEKOTOPBIX OTACJIBHBIX 3HAYMMBIX IOHSATHH OPTraHUYECKON
XUMUH.

CtpykTrypa coaepkaHHs MpPOrpaMMbl IO XHUMHU CGHOPMUPOBAHA HA OCHOBE
CHUCTEMHOTO IToAX0Aa K €€ nzydeHuro. Coaep:kaHue CKIaabIBACTCA U3 CUCTEMBI IOHATHHI O
XMMHUYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI MOHATHI 0 XUMHUYecKoi peakuuu. O0e 3T
CHUCTEMBI CTPYKTYPHO OPTaHU30BAHBI 10 NPHUHIUITY ITOCIEA0BATENBHOTO PAa3BUTHS 3HAHUN
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCEI0 €CTECTBO3HAHUS;

— [lepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— Y4EHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBSI3H;

— NPEACTABICHUHN 00 3JIEKTPOIUTHUECKON TUCCOIMAIIMY BEILIECTB B PACTBOPAX.

TeopeTndeckne 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE dMIIMPHUYECKH MOJYYEHHBIX U
OCMBICIIEHHBIX (AaKTOB, Pa3BHBAIOTCS MOCIEAOBATEIBHO OT OJIHOIO YPOBHS K JIPYyromy,
BBIMOJHAS (YHKUMHM OOBSICHEHHS M IPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUA W
BO3MOKHOCTEM NPAKTUYECKOTO IPUMEHEHMS U NIOJIyYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHue nporpaMMsbl 0 XUMHUHM CIOCOOCTBYET (DOPMUPOBAHHIO MPEACTABICHUS O
XUMHYECKON COCTABJISIOIIEN HAyYHOW KapTUHBI MUpPa B JIOTHMKE €€ CUCTEMHOM IPUPOJIBI,
LIECHHOCTHOI'0 OTHOWLICHUS K HAYYHOMY 3HAHMIO U METOJaM IO3HaHMs B Hayke. M3yueHue
XUMHH POUCXOIUT C MPUBJICUECHUEM 3HAHUHN U3 paHee M3YUYECHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxaromuii Mmup», «brosorus. 5—7 knaccs» u «DOu3nka. 7 Ki1acey.

[Ipn M3yyeHMH XUMHH MPOUCXOAMUT (HOPMHUPOBAHME 3HAHUM OCHOB XUMHUYECKOU
HAayKW Kak o0JacTM COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUUYECKON AESATENbHOCTU
YeJIoBeKa U KaK OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. 3aJaua yueOHOro mpeamMera
COCTOMT B ()OPMUPOBAHMM CHUCTEMbl XMMHUYECKHMX 3HAHUNW — BaKHEWIIMX (HaKTOB,
NOHSATUH, 3aKOHOB M  TEOPETUYECKHUX  IOJOXKEHUH, JOCTYMHBIX  0000IEeHu
MHPOBO33PEHYECKOTO XapakTepa, si3blka HAayKH, B MPHUOOIICHHMH K HAyYHBIM METOJaM
MO3HAHUA MPU U3YYEHUH BEUIECTB U XUMHUYECKUX PEaKInii, B (JOPMUPOBAHUU U PAa3BUTUU
NO3HABATEJIbHBIX YMEHUH W WX NPUMEHEHHU B Y4eOHO-TIO3HABATENIbHOM U yueOHO-
UCCIIEIOBATENIbCKON  JIEATENBHOCTH, OCBOEHUHM IMpaBWJI O€30MacHOTO OOpalieHus C
BEILIECTBAMHU B IOBCEJHEBHOW JKU3HU.

[Ipy wu3yyeHMHM XUMHM Ha YPOBHE OCHOBHOrO 0O0IIEro 0Opa3oBaHMsS BakKHOE
3HaYeHUE NMPUOOpENr TaKue 1ed, KakK:

—  (opmupoBaHME  HHTEIEKTyaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOW K
caM0oOOpa30BaHUIO, COTPYAHMYECTBY, CaMOCTOSITEJIbHOMY  TPUHATUIO  PEILICHUI,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;



— HaIpaBJIEHHOCTh OOYYEHHSI HAa CHCTEMAaTUYECKOe MPHUOOIIEHUE 00ydYarolmuxcs K
CaMOCTOSITEJIbHOM TO3HABATENbHOW JEATEIBbHOCTH, HAYYHBIM METOJAaM IO3HAHMS,
GbOopMHPYIOIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieueHne yCIOBUH, CIIOCOOCTBYIOIINX MPUOOPETEHUIO 00YUIAIONUMUCS OTBITA
pPa3HOOOpa3HOW JESATENbHOCTH, TMO3HAHUS M CaMOIO3HAHHUSA, KIIOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMIIETEHIIMI), UMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHUE JJIS PA3JIUYHBIX BUJIOB
NEATEIIbHOCTH;

— (hopmupoBanue 00 HyHKIIMOHATHFHOW M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM YHUCIIE€ YMEHUU OOBACHATH U OLICHUBATH SIBJICHUS OKPYKAIOIIETO MHPA, UCHOJIb3Ys
3HAHUS W ONBIT, MOJYYECHHBIE MNpPU H3YYCHUU XUMHUHU, MPUMEHATh UX MPHU PEIICHUU
po0JIeM B TOBCEAHEBHOM JKU3HU M TPYAOBOM JCATEIHHOCTH;

— (QopMupoBaHue y OOyYarOMIMXCS TYMAHHUCTHUYECKUX OTHOLICHUMW, MOHWMAHUS
IEHHOCTH XUMHUYECKUX 3HAHUW i1 BBIPAOOTKH SKOJOTMYECKU I€JIECO00Pa3HOro
MOBEJCHUS B OBITY M TPYJIOBOM JECSATEIBHOCTU B IIENIAX COXPAHEHUSI CBOETO 37I0POBbI U
OKPYKaroIEeH TPUPOTHOUN CPEIBIL;

— pa3BUTHE MOTHUBAllMU K OOYUYEHMIO, CHOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HANPABICHHOCTH JAJIbHEHUIIIEr0 00yUeHUSI.

OOmiee 4yucCaO0 4YacoB, OTBEAEHHBIX JJISI M3YUYEHUS XMUMHUU HAa YPOBHE OCHOBHOTO
ob1ero oopazoBanusi, coctanisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJICINIO), B

9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).
YUYET PABOYEHN MIPOT'PAMMbBI BOCITIUTAHUSI

VYyer pabouell mnporpaMMbl BOCHHUTAHUS TPU M3YYEHHHM TMpeAMeTa «XUMUD»
peanusyercs yepes:
- MaKCUMaJIbHOE HUCII0JIb30BAHUE BOCIIUTATEIBHBIX BO3MOKHOCTEN COJEpKaHUS yueOHOTO
npeaMera «XuMmush» Uist (GOPMUPOBaHMS Yy OOYYAlOUIMXCS POCCUMCKHX TPaJWLIMOHHBIX
JyXOBHO-HPABCTBEHHBIX U COLIMOKYJIBTYPHBIX LIEHHOCTEW, POCCUUCKOIO MCTOPUYECKOTO
CO3HaHMs HAa OCHOBE MCTOPUYECKOTO MPOCBELIEHUS; MOAOOp COOTBETCTBYIOLIETO
COJIEp’KaHusl YPOKOB, 3a/laHUi, BCIIOMOTAaTEIbHBIX MAaTEpUANIOB, MPOOJIEMHBIX CUTYyalUil
JUIs1 0OCYKIIESHUIH;
- BBIOOp METO/IOB, METOJMK, TEXHOJIOTHI, OKa3bIBAIOUIUX BOCIUTATEIHLHOE BO3ACHCTBUE
Ha JIMYHOCTh B COOTBETCTBUM C BOCIHTATENbHBIM HIECATIOM, LEIBI0 M 3aJadyaMu
BOCIIUTAHUS, LEJIEBBIMM OpPHUEHTHUPAMHM  PE3YJIbTATOB  BOCHUTAHUSA, PEAITH3ALUIO
IPUOPUTETA BOCIIUTAHUS B yUeOHOI 1€SITEIbHOCTH;
- IpUBJICYEHUE BHUMAHUS 00yYarOUIMXCsl K HIEHHOCTHOMY acCIleKTy M3ydaeMbIX Ha YpOKax
«XuMHUW», SBICHUN U COOBITUH, MHULUHUPOBAHUE OOCYXIIEHUW, BBICKA3bIBAHUM CBOETO
MHEHHUS, BBIPA0OTKA CBOEr0 JIMYHOCTHOTO OTHOILIEHUS K U3YYaeMbIM COOBITHSM,
SBJICHUSM, JIMLIAM;
- TPUMEHEHHE WHTEPAKTUBHBIX (opM y4eOHOW pabOThl — WHTEUICKTYalbHBIX,
CTUMYJIMPYIOLIMX [TO3HABATEIBbHYIO MOTUBALINIO, UTPOBBIX METOJUK, TUCKYCCHUN, TAFOLIUX
BO3MOXKHOCTh MPHOOPECTH OMBIT BEIEHUS KOHCTPYKTUBHOTO JHANOra; TPYIMIOBOM



paboThl, KOTOpasi yYUT CTPOUTH OTHOIIEHMSI M JCWCTBOBAaTh B KOMAaHJE, CIOCOOCTBYET
Pa3BUTHUIO KPUTHUECKOTO MBIIIUICHHUS;

- noOyxJaeHue oOydaromMxcs COONI0AaTh HOPMBI IMOBEICHUS, NpaBWiIa OOIICHHUS CO
CBEPCTHUKAMH M  TEJAarorH4eCKUMH  paOOTHUKAMH, COOTBETCTBYIOIIME  yKJIaay
o011eo0pa3oBaTeIbHON OpraHu3aliK, YCTAHOBJICHUE U TMOAJEPKKY J00pOkKesIaTeNTbHON
aTMoc(epsl;

- OpraHu3aIfio HACTaBHUYECTBA MOTHBUPOBAHHBIX U APYAUPOBAHHBIX 00yUYaIOIIMXCS HAl
HEYCIEBAIOIIMMU OIHOKJIACCHUKaMH, B TOM 4YHCIE C OCOOBIMH 00pa3oBaTeIbHBIMU
NOTPEOHOCTAMHU, JAIOIIEro 00YYarOIUMCS COIIMATbHO 3HAYUMBIH OTBIT COTPYIHHUYECTBA U
B3aMMHO TTOMOIIIH;

- MHUIIMUPOBAHUE U MOJACPIKKY HUCCIEA0BATEILCKOM eI TEILHOCTH 00yJatonInxcs,
TUTaHUPOBAHKE U BBIIIOJHEHNE MHIMBUAYAIBHBIX U IPYIOBBIX MPOEKTOB
BOCTIUTATENLHON HANPaBIEHHOCTH.



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemectBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATPETAaTHOE COCTOSTHHUE
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 YUEHHE.

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

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

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNs, Pa3JI0KEeHHUsI, 3aMEIEeHUs], OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢uznyeckux (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
ONMKCAHWE MPU3HAKOB MPOTEKAHWA XMMHUYECKHX peakuuid (pasyioKeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumoieiicTBre xene3a ¢ pactBopoM conu meau (11),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIUS, XpoMaTorpadusi, MpoBeJeHNUE OUYNCTKH TTOBApPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3jmeMeHT W mpocToe
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 — autoTportHas MoAuGUKAIIA KACIOpOoaa.

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.

Bonopon — snemMeHT u mpocrtoe BemectBO. Haxoxxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

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

duznueckue CcBOMCTBa BOJbl. Boma Kak pactBoputellb. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUpPOIHBIX BoJ. OXpaHa U OYMCTKA NPUPOTHBIX BO/I.

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

OcHoBanusi. Knaccudukanuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KUCHOT. Psan axkruBHoctm MeraimioB H. H. bekerosa.
[Tomy4yeHune KUcIor.

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEEICHUE COAECPKaHUs KHUCIOPOJa B BO3AyXE, MOJIYUYCHHE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHUE, pACIO3HABAHUE WU HW3YUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIECHHE PACTBOPOB C OIMPEACIEHHON
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKM MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO METajla JPYTHM U3 PacTBOpa COJIM, PELICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKUX
COECTMHEHUI.

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

[TepBbie TOTMBITKH KIACCU(DHUKAIMM XUMUYECKUX dJeMeHTOB. [loHsATHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoanueckas cucCTeMa 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. M3oTtonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUsl paJuyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
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 cBa3b. KoBajieHTHass (ToJisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCUIA IMHKA C PAacTBOpPAMHM KHCJIOT U IIEJIOYEH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemnoie ceaszu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYILIECTBIISIETCS 4YE€pe3 MHCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHSTHS: Hay4HbIN (akT, TUnores3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

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

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE TMOPOJIBHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPUOMOB, Kalaus, KaJIbIU U HX
COCMHCHUM B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIA KPUCTAJUIMUECKON PEIIETKHA U
BUJIa XUMHYECKOM CBS3H.

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

Knaccudukanuys XuMAYeCKUX peakiuii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[TonsiTue 0 cKOpOCTH XUMHUYECKOW peakiuuu. [loHsTHE 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-BOCCTAHOBUTEIBLHOMN peaKIu. CocraBiieHue ypaBHEHHUI



OKHUCJIUTEIbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUUMA C  HCHOJIBb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
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 COKpalll€éHHbIE HWOHHBIE YypaBHEHUs peakiui. CBOICTBa KHUCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTAUIMYECKUX PEMETOK HEOPraHWYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMMALMNA KHCIOT, WLIEI0YEed M COJIEH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOLINX — MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PuU3MUEeCKre CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  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
HaXOXJICHUE B IPUPOJIE.

O6mas xapaktepuctuka 31neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(MUKAIIMN KUCIOPOIa
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 KHUCIOT W chenuduyeckrne). XHUMHUUYECKHE PEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOC00a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIUs Ha



cynabdar-uoH. HaxoxneHue cepbl U €€ COCOUHEHHMH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
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
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJydyeHue, (PU3NYecKue U XUMHUYECKUe
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHHE BO3Ayxa, NOuBbl U BopoémoB). Docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3n4IecKue U XMMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3nemMeHToB 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
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3MUEeCKne U XMMHUYECKHE CBOMCTBA,
nojiydeHue W mnpuMeHeHwe. 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, alleTUJICH, 3TaHOJI, TJINLIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAaX: KMpax, OeJKax, yriieBojax — 1 ux
poJiM B JKM3HM YeJOBEKa. MaTepuanbHOE €IMHCTBO OpPraHUYECKUX 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
rajJoreHOB M HUX COCJUHEHUI (BO3MOXKHO MCIOJIb30BAHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha CyJbdar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3laMu a30THBIX U (HochOpHBIX ya0OpeHUl, MoIyUYeHue,
coOupaHue, pacrno3HaBaHUE U U3YyUYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BHUJIEOMATEPHUAIIOB), U3YyUYCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3yuUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHNE 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.

MeTaJsibl 1 KX COeIMHEHU S

OO01mast XxapakTepUCTHKa XMMHUYECKUX dJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmoamdeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
CIOCOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, AIOPATIOMHHUH,
OpoH3a) ¥ UX MPUMEHEHHE B ObITY ¥ IPOMBIIIJICHHOCTH.

[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



TUJIPOKCUABI HaTpuss W Kanusa. [IpuMeHeHne mEenoYHbIX METALUIOB M UX
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 Kaublus. BaxHelmue coequHeHUs KalblUs (OKCHJI, 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(OTEpHBIE CBOMCTBA OKCHAA M THIPOKCH]IA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckoi 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
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMK HA MOHBI: MarHus, KIbIHS, aJIOMUHUS, [UHKA, KEJe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIIBHBIX 3a71a4 Mo TeMe « Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npooiem.

Xumuueckuii IKCnepumenm:

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

Mesricnpeomemnuwie céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OO1ue ecTecTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, NepUOAUYHOCTb, HAOIIOCHHE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

dusuka: Marepus, aTroM, O3JEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIH],
U30TONBI, PAAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsi, NPOBOJHUKH,
NOJYPOBOHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanwe, OuMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEAWI0, MOHWMAaHUS 3HAYEHHS XWMHUYECKOM HAYKH B KHU3HU
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:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JEATEIBHOCTH TMpPU
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 TIOCTYNIKA CBOMX TOBAPHUILEH C TO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PA3BUTHs HAYKH U COCTABISIOLINE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

IM03HABAaTEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUHU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOOCTYNHBIMU TEXHHUUYECKHUMH CpPEJACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTHH;

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) popMHUPOBAHUS KYJIBTYPHI 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/IEHUSI TpaBuUJ OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IMPUMEHEHHUS MPEAMETHBIX 3HAHUW MO XUMHUH, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEHON npo(eCCUOHATIBHON IEATEIbHOCTU U Pa3BUTHSI HEOOXOJUMBIX YMEHUH,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
O6e3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE 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;

CHIOCOOHOCTH NPUMEHSATh 3HAHUS, MOJy4YaeMble MPU U3YYEHUU XUMMH, AJIs
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBAaThCS UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIKII, TUIIOTE3a, (PaKT, CUCTEMa, MPOLECC, SIKCIIEPUMEHT U APYTOE.), KOTOphIE
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, PETYJSITUBHBIC), KOTOpPBHIE 0OECIeunBarOT (PopMUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS MPU 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 ISl KJIACCU(PUKAIIMU XUMUYECKHX BEIIECTB M XUMHUUYECKUX PEAKIUU,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHME TMPUMEHSATH B TpOIECCe IMO3HAHMUS TOHATUS (NIPEIMETHbIE U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEYUMS B U3yUAEMbBIX MPOIIECCAX U ABJICHUSIX.

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 OMbITa 110 ITUIAHUPOBAHUIO, OPraHU3AIMd W TIPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

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



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIa, TPUOOPETEHHE OTbITa B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4l HECIO0XHBIMU CXEMaMH, JharpamMaMu,
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 OKPYXKAIOUIEH IPUPOIHOU
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  NOJYYEHHBbIE  pe3yJbTaThl  [MO3HABATEIbHOU
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 COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINPENCICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJly4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
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
JEATeIbHOCTH MO  TMOJYyYEHUI0O HOBOIO  3HaHWs, €ro HWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TEII0BOU 3 EKT peakiumu,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(poreHTHAsE KOHILIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaThb cMbIca Ilepuoanueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maibsie u
OOJBIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHWYECKHUE BEICCTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEHTa 10 GdopmyJie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTeMaTHU3aluIo, KiIacCUu(PUKaIuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3Y4YEHUs CBOMICTB
BEIIECTB M XHUMHUYECKUX PpEaKIUi, €eCTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUA  XUMHYECKOM  TMOCyJAoW |
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOW MAacCOBOW JOJIEH PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHiy 00ydeHus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUYECKast CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peaKUWH, MPEIeIbHO JOMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIINN;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIHUCHIBATH U XapaKTepHU30BAThH
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJblX MEPUOJIOB U TJIaBHBIX MOATPYII C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIMUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALLEHHBIE YPABHEHUs PEAKLIMA MOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca dTUX PEaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOIO JJIeMEeHTa 1o (opmyre
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU TIO BBIITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapbonar-, ¢docdar-, cuiaMkar-, cyibdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OO0OOIIEeHHe, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3YUYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHUYECKHE MOHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
12 BerecrBa 1 xumMuueckue 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubmnoreka IIOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nmorexa LIOK
2.2 8 1
U COJISIX https://m.edso00.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubmunoreka IIOK
' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



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

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnunorexa LIOK

31 XUMHUYECKHX dJ1eMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [ToBTOpenue u yrirybneHue 3HaHUHA 5 1 Bu6muotexa [JOK
' OCHOBHBIX pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 sneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PyHHRL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ’ PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro o paznueny 25



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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aKHEHUIINEe METAIIBL U UX COEUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus 1 OKpyKammas cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOC Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutposabubie IlpakTnyeckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
1 [Ipenmer xumuu. Poiab XuMuu B KU3HU 1 02.09 bu6mmoreka [IOK
yenoseka. Tena u BelecTsa ' https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 IT 1 07.09
OHSITHE O METOJAaX MO3HAHUS B XUMUU https://m.edsoo.ru/f0d227e
[TpakTueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1aOOPaTOPUU U IPUEMBI 1 09.09 bubnnoreka [JOK
oOpareHus ¢ 1abopaTopHbIM ' https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 YucTele BemecTBa U cMecH. CIIocoObI 1 1.09 bu6mmorexa [IOK
paszeneHus cMeceit ' https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 16.09 bubmorexa HOK
A y PHMEP ' https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
6 A 1 19.09
TOMBL I MOTICIYITHL https://m.edsoo.ru/ff0d2a6c
7 XuMudeckue dJIEMEHTRI. 3HAKU 1 23.09 bu6mmoreka [JOK
(CMMBOJIBI) XUMHUYECKUX IEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
8 IT 1 26.09
POCTHIE 1 CIOAHHIE BEecTa https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
9 A - 1 30.09
TOMHO-MOJIEKYJISIPHOE YUEHHE https://m.edsoo.ru/ff0d2d50



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

3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubmuorexa [JOK
10 X e . Bane 03.10
umieckas opmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
11 OTHoOcHTENbHAS aTOMHAs Macca. 07.10 bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBast 1015 XUMHYECKOr0O 10.10 bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUU ' https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. 14.10 bubmuoreka [JOK
Mounspras macca ' https://m.edso0.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. 17.10 bubmuorexa [JOK
XuMHUYECcKas peaKiys ' https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKu U yCcioBUS IPOTEKAHUSA 2110 bubnnoreka [JOK
XUMHYECKUX PeaKIui ' https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCChl BEIIECTB. 24.10 bubnuorexa [JOK
XHUMHUUYECKUE YPABHEHHS ' https://m.edsoo.ru/ff0d3b88
Brruncnenus KoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX 07.11 bubmiorexa LOK
HHECTE P ' https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanuss XaMUYECKHX peakIui
18 (coe I/IH(IG):HI/ISIH a3JI0KECHUS e 11.11 bubmorexa [JOK
g P : ' https://m.eds00.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIuKIoneauct. O6o0eHe u 14.11 bubmorexa HOK
1 AHCT: Hvl ' https://m.edso0.ru/ff0d40c4
cUCTEeMaTH3aIus 3HaHUI
20 KonTponbnas padorta Nel o teme 1811 bubnnoreka [JOK
«BelecTBa 1 XUMHUYECKHUE PEAKLII ' https://m.edsoo.ru/ff0d4290
91 Bo3nyx — cmecs razos. Cocran 2111 bub6nuorexa [IOK

Bo3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

bu6mmoreka [IOK
22 25.11
KCI0POJA (pAKILiH OKACICHIL, https://m.edso0.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoObI MoTy4YeHus KUCJIOPo/ia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH 28.11 bubmorexa LOK
PATOp P ' ' https://m.edso0.ru/ff0d497a
[IpumeneHnue Kuciopoia
TennoBoii 3 PeKT XUMUIECKOI
24 peaKIuu, MOHITHE O 02.12 bu6mmoreka [IOK
TEPMOXUMHYECKOM YPaBHEHUH, FK30- U ' https://m.edsoo.ru/ff0d4790
SHJOTEPMHUYCCKUX PEAKIIHIX
TormBo (HedTh, yroiib 1 METaH).
25 3arpsi3HEHUE BO3IyXa, CIIOCOOBI €T0 05.12 bubmorexa [TOK
P xd, ' https://m.edsoo.ru/ff0d4c4a
MPEI0TBPALCHUS
[IpakTuueckas padora Ne 3 o reme
26 «ITomydenue u coOupaHue Kuciaopoaa 09.12 bubmorexa [JOK
y - p poa, ' https://m.edsoo.ru/ffod4ae2
U3YYCHHE €r0 CBOMCTBY»
97 Bonopox — anemMeHT u npocroe 12.19 bubnuoreka [IOK
BelecTBO. Haxoxaenue B npupoje ' https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA 16.12 bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopona ' https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [IOK
29 IT 19.12
OIPITHE O KHCTOTAX 7 COTLIX https://m.edsoo0.ru/ff0d50d2
30 Crioco0sI ToTy4YeHust BOAOPO/Ia B 23.12 bubnuorexa [JOK
naboparopuu ' https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast padota Ne 4 o teme Bu6 OK
31 «ITomy4enne u coOupanue BoI0po/ia, 26.12 nosmorexa L

W3Y4YEHUE €r0 CBOMCTB»

https://m.edsoo.ru/ff0d4f42
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [JOK
B . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA M 00BEMY
Brruncnenus 006EMOB ra3oB 1o
34 ABHCHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa HOK
ybaB PEAKIUIL I https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIECHUH T'a30B
35 ®du3nyecKue 1 XMMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnuorexa [JOK
WHIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. Haceiennbie
37 u Hi[’:HaCI)I peHng acCTBOPBI l\/I[J;CCOBas[ bubmmorexa [JOK
B PacTBOpEL https://m.eds00.ru/ff0d5b40
JIOJISI BEIIECTBA B pacTBOpE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpurorosienne pacTBOpOB ¢ bubnuoreka [IOK
onpencnEéHHON MacCOBOU J10EN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY
39 KonrtponsHas padora Ne2 o treme bubnnorexka [JOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccudUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yeHre u XUMHUYECKUE CBOWCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHusI: cOCTaB, Ki1accuduxams, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyuyeHnne u XxuMHuyeckue CBOWCTBa bubmumoreka [IOK
OCHOBaHMUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TomyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéBII) IOJI ‘I)GHI/I}I XI/IMI/I‘IZSKI/IC bubmorexa LOK
. Y ’ https://m.edsoo.ru/00ad9474
CBOIiCcTBa
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN
48 I'enernueckas CBsA3bp MEXKY KiIacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111IeHrEe U CHCTEMATH3AUs 3HAHUI
m 1 https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmmorexa [IOK
. p https://m.edsoo.ru/00ad9ela
COeIMHEHNIT
IlepBble MOMBITKY KJIaCCU(PUKAIIMT
51 XI/II\I/)II/ILICCKI/IX 2JIEMEHTOB 1(?IOH51TI/Ie 0 bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHbIX 3JIEMEHTOB
Ilepuoauueckuii 3aK0H U
52 Ilepuoanueckast cucTeMa XUMHYECKUX bubmorexa HOK
pHOA https://m.edsoo.ru/00ada52c
snemenToB /I. 1. Menaeneena
b K
53 [Tepromapl, TPYIIITEI, TOATPYIIIIBI nbmmorexa O

https://m.edsoo.ru/00ada52¢
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Crpoenue atromoB. COCTaB aTOMHBIX

bubmuorexa [JOK

>4 snaep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000I0YCK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTeprucTUKa XUMHYECKOTO
56 3JIEMEHTA T10 €r0 MOJI0KEHHIO B bubmuorexa [JOK
IIepronnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenwue [leproaudeckoro 3akoHa st
57 pa3BUTHSA HAyKU U npakTuku. []. 1. bubnnoreka [JOK
MeHeneeB — y4€HbId, IEAAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hormas xiiriecias coasp https://m.edsoo.ru/00adac34
60 KoBasieHTHAs nossipHas XuMuU4ecKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossipHas XuMU4IecKas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTerens oKkuCIeHIA https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnuoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHUCIUTENNU U BOCCTAHOBUTEIU bubmorexa HOK
https://m.edso00.ru/00adb076
65 KonTtponbHas padora Ne4 o reme bub6nuorexa [IOK
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«Ctpoenne aToMa. XMMUYECKAsI CBS3bY

https://m.edsoo.ru/00adb486

66 PesepBHbIil ypok. O6001IeHNE 1 1 bubnunoreka [HOK
cucTreMaru3anus 3HaHUN https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IeHre u 1 bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2
68 PesepBueiit ypok. O600mIcHNE U 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabnbie IIpakTuueckue p
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
[Tepuonuueckuii 3aKOH.

1 [Tepuonuueckas cucrema 1 04.09 bubnunoreka HOK
XUMHYECKUX d5eMenToB J1. Y. ' https://m.edsoo.ru/00adb59
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHUYECKUX DJICMECHTOB 1 07.09 bubmorexa LIOK

. ' https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Krnaccudukanus 1 HOMEHKIIATypa 1 11.09 bubnuorexa [JOK
HEOPraHWYeCKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2

4 Buapl XUMU4eCKOM CBSA3U U TUITBI 1 14.09 bu6mmoreka [JOK
KPUCTAUIMYECKHUX PEMIETOK ' https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel no reme

5 «IloBTOpEHUE U yriyOieHre 3HaHU 1 1 18.09
OCHOBHBIX Pa3IeJIOB Kypca 8 Kiaccay

5 Knaccugukanus Xummuaeckux 1 1.09 bubnnoreka [JOK
peakLuil o pa3InyHbIM IIPU3HAKAM ' https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 25.09 bubmmorexa LIOK
P ' ' https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaKIIHIX
[ToHsITHE 0 XUMUYECKOM PaBHOBECHH.

8 dakTopsl, BIUSIONINE Ha CKOPOCTH 1 28.09 bubmaorexa LJOK

PbL, . p ' https://m.edsoo.ru/00adc28c
XUMUYECKON PEAKIIUU U TTOJIOKEHNE



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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XUMHYCCKOI'O paBHOBECUA

OKMCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

9 02.10
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKON
10 muccouuanui. CUIbHBIE U C1a0bIe 07.10 Enbmiorexa IOK
: ' https://m.eds00.ru/00adcd68
AJIIEKTPOJIUTHI
bubmuorexa [JOK
11 HonHuble ypaBHEHUA peaKIUil 09.10
yp peaKtt https://m.eds00.ru/00add448
XUMUUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHUI1 B CBETE IPEACTABICHUN 14.10 Brommozexa [IOK
pun ' https://m.edsoo.ru/00add5d8
00 PJICKTPOJUTHYECKON JUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE Bu6 LIOK
nomoTeKa
13 MIPENCTABIEHUHA 00 16.10
ped . https://m.edsoo.ru/00add8bh2
AJICKTPOJUTHYECKON JUCCOIHAITIT
bu6mmorexa [IOK
14 Ilonsrue o ruapoanse cojei 21.10
AP https://m.edsoo.ru/00add9d4
15 O06o001meHre U CHCTEMaTH3aIIHs 23.10 bubmuorexa [JOK
3HAHUH ' https://m.edsoo.ru/00addd12
ITpakTuueckas padora Ne 1.
16 «Perrenue DKCrepuMEeHTAILHEIX 11.11 Bubmzorexa LIOK
P ’ https://m.edsoo.ru/00addbfa
3a1a9»
KontponbHast pabota Ne2 o reme
17 «IIIEKTPOIIUTHYECKAS JUCCOIIHALINS 13.11 Brbmmozexa [IOK
p ' ' https://m.edsoo.ru/00addecO
XUMHUYECKHE PEeaKIIMH B PACTBOPAX»
OO6m1ast XxapakTepruCTHKA TaJOTeHOB.
18 XHUMHUYECKHE CBOMCTBA HA IIPUMEPE 18.11 Brbmuorexa [IOK
pHMEp ' https://m.edsoo.ru/00addfe2
XJIopa
19 XnopoBoaopoa. ComsiHast KHCIIOTa, 20.11 bu6mmoreka [IOK
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XUMHUYECKHUE CBOMCTBA, MOyUYEHUE,
MIPUMEHCHHE

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

[TpakTuyeckas padora Ne 2 o Teme

bu6mmoreka [IOK
20 «ITonyueHnne COIIHOM KHUCIOTHI, 25.11
Y B N https://m.edsoo.ru/00ade348
U3y4deHHE € CBOMCTBY»
Boruncnenus no ypaBHeHUsIM
21 XUMHUYECKUX PEAKIIUNA, €CIIH OUH U3 27.11 Bubmuorexa LIOK
p ’ ' https://m.edso0.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01as xapakTepuCcTHUKa SJIEMEHTOB 02.12 bubnuorexa [JOK
VIA-rpynms ' https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUNA CEPHI.
93 Haxoxnenue cepbl 1 €€ coeqMHEHU I 04.12 bubnuorexa [JOK
B IIpUpoJie. XMMUUYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade64a
cephl
24 CepoBonopoi, cTpocHHE, (U3HUECKUC 09.12 bubnmnoreka [JOK
¥ XUMUYECKHE CBONCTBA ' https://m.edso0.ru/00ade802
Oxcunsl cepbl. CepHas KHCIIOTA,
25 ¢du3nyeckre 1 XUMHYECKHE CBOMCTBA 11.12 bubmorexa [JOK
’ ' https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 MIOJIy4YEHUSI CEPHOMN KUCIIOTHI. 16.12 bubnuoreka [IOK
XHUMHUUECKOE 3arpsA3HEHUE ' https://m.edsoo.ru/00adec8a
OKpY>KaloIlIeu cpeibl COETUHEHUSIMU
cephl
97 Brruucnenue MaccoBoil 40JIM BBIXO/A 18.12 bu6mmorexa [IOK
IIPOAYKTA peaKkIuu ' https://m.edsoo.ru/00adec8a
28 OO01mmas XxapakTeprCcTHKA YJICMCHTOB 23.12 bubmmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

V A-rpymrbl. A30T, paclipoCTpaHEeHHE
B IIpHupoe, Gu3nyecKue u
XUMHYECKHE CBOICTBA

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

AMMHaK, ero Gpu3nvecKue u

bubmuoreka [JOK

29 XHMUYCCKHE CBOMCTBA, MOJIYUCHUC U 25.12
Y https://m.edso00.ru/00adf004
MIPUMCHECHUE
[IpakTrueckas padota Ne 3 o Teme
30 «ITonmydyenne aMmmuaka, U3y4eHue ero 13.01 bubmorexa [JOK
Y 1Y ' https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3OTHAas KUCIOTa, €€ (hu3ndecKkue u 15.01 bubnuorexa [JOK
XUMHYECKHUE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJICH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX Eub 10K

nOJIMOTEeKA

32 0o0peHunii. XUMHUYECKOe 20.01
yAODP . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIIei cpebl
COCTMHEHUSIMH a30Ta
Dochop. Oxcun dhochopa (V) u

33 (poc:li))o pHaH KI/ICJ'I((i))Ta q)(blfm(qe)cxne " 22.01 bubmorexa [JOK

p N ' https://m.eds00.ru/00adf68a
XUMHYECKHUE CBOICTBA, MOyYEeHUE
Hcnonbs3oBanue ¢pocdaTos B

34 KaueCcTBe MUHEPATbHBIX YI00pEHUH. 2701 bubnuoteka [JOK
3arps3HEHNE IPUPOTHON CPEIbI ' https://m.edso0.ru/00adfc20
dbocdaramu
Vruepon, pacupocTpaHeHNE B

35 npH I(: e E)I/ISI/II:IGCTKI:/IC Y XUMHYECKUE 29.01 bubmorexa HOK

P P Ae ' https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxcunsl yraepoaa, ux pusudeckue u 03.02 bubnmnoreka [JOK

XUMHUYECKHUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue mpoodIeMsl,
CBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)

.. bubnmoreka [JOK

37 YronpHas KUCIIOTa U €€ COH 05.02 httos://m.eds0o.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 o Teme

38 "[losyueHne yriekucioro rasa. 10.02 bubmumoreka [IOK
KauecTBeHHas peakmusi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavasibHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O 12.02 bubmaoreka IJOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTJIepoaa
. bubmuorexa [JOK

40 Kpemnunuii u ero coenqunenus 17.02 httos://m.edsoo.ru/00ae080a
[IpaxTnueckas padora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 337a4 10 TEME 19.02 bubnnoreka [JOK
«Baxueie HeMeTaIbl M UX https://m.edsoo.ru/00ae0bf2
COCJIUHECHHU S
KontponbHas pabota Ne3 o reme

42 «Baxueie HeMeTaIbl M UX 24.02 bubmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCJIUHECHHU S
OO61mas xapakTeprucTUKa XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.

43 Mertanauueckas CBSI3b U 26.02 bu6mmoreka [JOK
MeTaJUTNYeCKas KpucTajandeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METaJIJIOB
XUMUYECKHE CBOMCTBA METAIIIIOB.

44 DNEKTPOXUMHYECKUN PsiL 02.03 bubmorexa [JOK

HaIpsHKEHUH METaJUIOB

https://m.edsoo.ru/00ael1156
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OO6u1re cnocoObl MOTYyYSHHS

meTaiu1oB. CiuiaBel. Beruncienus mo

bubmuoreka [JOK
45 7 04.03
YPABHCHHAM XHMHICCKHX PEaKivi, https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEarcHTOB COJICPIKHUT
MIPUMECH
bubmuoreka [JOK
46 I1 e e 09.03
OHFTHE O KOPPOSHH METAIRIOB https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
47 11.03
[Henormsie MeTanet https://m.edso0.ru/00ae14b2
48 Okcubl ¥ THAPOKCUBI HATPUS U 16.03 bubnuorexa [JOK
Kanus ' https://m.eds00.ru/00ae14b2
49 [IlenoyHo3eMeNbHBIE METAILIBI — 18.03 bubnuorexa [JOK
KaJIbLIMA 1 Maruui ' https://m.edsoo.ru/00ae15e8
bu6mmorexa [IOK
50 B 7 01.04
WRHCHIIIE COCAMHCHHA KabIHA https://m.edsoo0.ru/00ae15e8
51 O606HVICHI/I€ M CHCTEMaTH3aIus 06.04
3HAHUUN
59 JKEcTKOCTh BOMBI U CIIOCOOBI €€ 08.04 bu6mmoreka [JOK
yCTpaHEHUs ' https://m.eds00.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "JKécTKoCTh BOJBI K METOJHI &€ 13.04 bubmmorexa LOK
\ 8 8 ' https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmoreka [IOK
54 A 7| 15.04
TTIOMITHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U 20.04 bubnnoreka [JOK
TUIPOKCHU 1A ' https://m.edsoo.ru/00aelc64
56 Keneso 22.04 bubmorexa [TOK

https://m.edso0.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Oxcuipl, THIPOKCHUIBI U COJIU JKEJIe3a

bubmuorexa [JOK

57 27.04
(1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 0606HvleHHe U CHUCTEMAaTU3aUs 29,04
3HAHUU
[IpakTrueckas padota Ne 7. Permenue
59 SKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME 04.05 bubnunoreka HOK
«BaxuHelmue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS»
Boruncnenus no ypaBHeHUsIM
XUMHYECKHUX PeaKIIHii, €CJIi OJIUH U3
50 peareHToB J1aH B U30BITKE UITU 06.05 bubnnoreka [JOK
COACPKUT mpuMecH. Beruncienus https://m.edso00.ru/00ae1750
MAaCCOBOM J0JIA BBIXOJA TPOJAYKTa
peakuuu
61 O606HvleHI/Ie U CUCTEMATU3ALU 11.05
3HaHUU
KonTponbnas padora Ne4 o teme
62 «Baxueimme MeTauibl 1 UX 13.05
COEIMHEHUS»
63 BemectBa 1 Marepuasl B 18.05 bubnuoreka [IOK
MOBCEIHEBHON XU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHNE 20.05 bubnuoreka [IOK
OKpYKarolleu cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B pelieHun 25.05 bubnnoreka [JOK
HKOJIOTHYECKUX MPOOIeM https://m.edso00.ru/00ae4270
66 PesepBHblil ypok. O60011eHne u bubnuoreka [IOK
cUCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0001IeHNE 1 bub6nuorexa [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeEMAaTH3alud 3HaAaHUN

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O600mICeHHE 1
cucTeMaTu3auus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2



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

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 8 kiace/ Pynsuruc I'.E., ®enpaman @.I'., AKImorepHOE 00IIECTBO
«3narensctBo «IIpocBemenue»

» Xumus, 9 knace/ Pyasurtuc I'.E., ®enpaman @.I'., AkiimonepHoe 00IIeCTBO
«M3natenbctBo «IIpocBenienne»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AKiimonepHoe 00I1eCTBO
«3narensctBo «IIpocBemenue»

* Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.1°., AkiinonepHoe o011ecTBO
«3narensctBo «IIpocBemenue»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://resh.edu.ru/

http:/alhimik.ru/

https://hij.ru/

http://c-books.narod.ru/

https://1sept.ru/

https://iu.ru/video-lessons/

http://www.periodictable.ru/
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