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INOACHUTEJIbBHASA 3AIIMCKA

[IporpammMa TO XWMHM Ha YypOBHE OCHOBHOTO 00mero o0pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWII K pe3yJibTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMUsl, MPECTABIECHHBIX
B ®I'OC OO0, a Takxke Ha oOcCHOBe denaepalbHON paboyeil mporpamMmbl
BOCITUTAHUS U C YU4ETOM KOHIICTIIIMU MPETOJaBaHus YICOHOTO TIPeIMeTa « X UMM
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIel CTpaTeruu
o0y4yeHHsi, BOCHUTaHUS W Pa3BUTHS OOYYAIOIIMXCA CPEACTBAMU Yy4eOHOIO
npeaMera,  yCTaHaBIMBAeT  00s3aTeNbHOE  MPEIMETHOE CoJIepKaHHue,
IpEeLyCMaTpuBaeT pACIpENEICHUE €ro Io KilaccaM M CTPYKTYpUPOBAHHUE IO
pazzenaM M Te€MaM NpPOrpaMMbl MO XUMHUH, OINpPEAeNsieT KOJIMYECTBEHHbIE U
KaueCTBEHHbIE XapaKTEPUCTUKU coJiep KaHus, PEKOMEHTYEMYIO
MOCJICIOBATEILHOCTh ~ M3YYEHUS XUMHH C Y4ETOM  MEXKMOPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
0COOEHHOCTEH  OO0yYalomuxcsi, OMNpeAeNseT BO3MOXXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakKe TpeOOBaHMM K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE 1eJIeH M3yUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JIEATEIHOCTH OOYYaromerocss Mo OCBOCHUIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHHM CIYXXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyarouierocs, €ro mpejacTaBICHUN O MaTEPUAIILHOM €IUHCTBE MHPA, BAKHYIO
poJib WrpaioT (GopMUPYEMbIC XHMHUEH NPECTABICHUS O B3aUMOIIPEBPAIICHUSIX
DHEPTrUM M 00 HBOJIOIMU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30IaCHOCTH, MPOOJIEM 3/IpaBOOXPaHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET  pealiM3allid  BO3MOXHOCTEH Uil  CaMOpa3BUTUS U
dbopMuUpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 001IeH 1 (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (POPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
oOydJarouuxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM  y4yeOHOU  JesTeNbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEIBCKUX YMCHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B IPOPECCUOHATBHON ACSITENbHOCTH;

3HAKOMUT CO CHenu(UKON Hay4HOrO0 MBIIUICHMS, 3aKJaJblBA€T OCHOBBI
LEJI0CTHOTO B3IJIsA/1a Ha €IMHCTBO MPUPOBI U YEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (pOPMUPOBAHUHU €CTECTBEHHO--HAYYHOM rPaMOTHOCTH 00YyYarolInuXcs;



CHOCOOCTBYET (POPMHUPOBAHUIO LEHHOCTHOTO OTHOILUEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAaHUSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTUYECKOE
00pa3oBaHUE 00YJArOIITUXCSI.

JlanHble HampaBieHUs B OOyUYEHWH XMMHUU OOECIIEUMBAIOTCS CHEIU(PUKOIM
collepkaHus ~ y4eOHOro  mpeAaMeTa, KOTOpbIM  SIBISIETCS  MeJaroruuecku
aJlaliTUPOBAHHBIM OTpa)KEHHUEM 0a30BOM HAYKHM XMMUU Ha ONPEAEIEHHOM 3Tale eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCA CHCTEMbI TMEPBOHAYANBHBIX MOHSITHH XHWMHHU, OCHOB
HEOPraHWYECKOM XUMHUU U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX IOHATUN
OpraHNYEeCKON XUMHMH.

CtpykTypa coaepxaHHsl MporpamMmbl M0 XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K e€ uzydeHuro. CoJepKaHue CKIAIbIBAETCS U3 CUCTEMBI
IOHATAM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO0e 3TU  CUCTEMBI CTPYKTYPHO OpPraHU30BaHbl [0 IPUHLHUILY
IIOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TECOPETUYECKUX IIPEICTABICHUN
Pa3HOIo ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3axkona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHUs O CTPOECHUHU aTOMa U XUMHUYECKOH CBA3HU;

— TMPEACTaBIECHUN 00 JJIEKTPOJIUTUYECKOW AMCCOLMAIIMM BELIECTB B
pacTBopax.

Teopernueckue 3HaHUS PACCMATPUBAKOTCA HA OCHOBE AMIIUPUYECKHU
MOJTyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHLHO OT OJHOTO
YPOBHSL K JAPYroMmy, BBINOJHAS (YHKUMU OOBICHEHHS W TMPOTHO3WPOBAHHUSA
CBOMCTB, CTPOEHHUS U BO3MOYKHOCTEH NPAKTUYECKOTO NMPUMEHEHMS W IIOIYYEHUS
U3Yy4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMHHU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIONIEH HAYyYHOW KapTUHBI MHpPA B JIOTUKE
€€ CHCTEMHOW IIpUPOJbI, LIECHHOCTHOIO OTHOLIEHWS K HAYYHOMY 3HAHUIO U
METOJAaM IIO3HaHUsA B Hayke. V3ydyeHne XMMHMM IPOUCXOIUT C NPHUBJICYCHHUEM
3HAHUW W3 paHee U3YYEHHbIX YYEOHbIX MNpeaMeToB: «OKpyXKaAOIUNA MUP»,
«buonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Ipy wu3ydyeHUH XUMUM MPOUCXOTUT (OPMUPOBAHME 3HAHUN OCHOB
XMMHYECKOM HAyKH KaK 0O0JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUECKOU
JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HAHUNA — BaXHEHIINX (DaKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH,
JOCTYMHBIX 000OIIEHUH MHPOBO33PEHUECKOIO XapakTepa, s3blka HayKd, B



OpUOOLIEHUM K HAy4yHbIM METOJaM I[IO3HAHUS TPU HW3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUH B Y4YEOHO-IO3HABATEIILHOW M Y4eOHO-UCCIEN0BATENbCKON
JESITEIbBHOCTH, OCBOCHHHM MpaBHJI O€30MacHOr0 OOpalleHHs C BELIECTBaAaMHU B
ITOBCEHEBHOM KU3HHU.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa30BaHUsSI BAXKHOE
3Ha4YE€HHE MPUOOPEIH TaKUE 1ENH, KaK:

— (dopmMupoBaHHEe MHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHIO PELICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJIEHHOCTb OOy4YeHUsI HA  CHUCTEMAaTHYECKOE MPUOOIIEeHHE
o0yyJaroumxcsi K CaMOCTOSATENIbHON I03HABATENbHOW JIESITEIbHOCTH, HAay4YHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUM, CIIOCOOCTBYIOIUX MTPUOOPETEHHIO 00YyYarOIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATETbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJTFOYEBBIX KOMIICTCHIIN), UMEIOMNUX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (dopmupoBanne oOmel (QYHKIIMOHATBHOW © €CTECTBEHHO-HAYYHOU
TPAaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATh U OICHUBATH SIBIICHUS
OKPY’KaIOIIETO MHPA, UCIOJIb3Ysl 3HAHWUS U ONBIT, MOJIYYEHHbIE MPU HU3YyUYEHUU
XUMUHU, TPUMEHSATh MX MPU pPEIIeHHH MpoOJieM B MOBCEIHEBHOW KU3HU U
TPYAOBOU JIESITEIBHOCTH;

— ¢opmupoBaHue y OOy4YalOMIMXCS TyMAaHUCTUYECKUX OTHOIICHH,
NOHUMAHUSl LEHHOCTH XUMUYECKUX 3HAHUM i BBIPAOOTKH SKOJOTUYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISIX
COXPAHEHMS CBOETO 370POBbs U OKPYKAIOLIEH IPUPOIHOU CPEJIbI;

— pa3BUTHE MOTHBALlMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIECUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIS M HANpPaBICHHOCTH MABHEUIIIETO
00yueHus.

Peanu3zanusi BOCIUTATEJBHOIO NMOTEHIHAJIA YPOKOB (YPOUHOU AESATEIBHOCTH,
ayJIMTOPHBIX 3aHATHA B paMKax MaKCHUMAaJIbHO JOIYCTUMOH y4yeOHOU Harpys3kw)
pe1yCcMaTpUBaET:

o MaKCHMMaJbHOE  HCIOJB30BAaHHUE  BOCIHUTATEIBHBIX  BO3MOXKHOCTEH
coJiep)kaHusi y4eOHOro mpeamera A (popMHpOBaHHUS y OOYyHaroIIUXCS
POCCUICKHX TPaaUILIMOHHBIX TyXOBHO-HPaBCTBEHHBIX u



COILIMOKYJIbTYPHBIX IIEHHOCTEH, POCCUHCKOTO HCTOPUIECKOTO CO3HAHUS Ha
OCHOBE HCTOPHYECKOrO IMPOCBELIECHUS; MOA00pD COOTBETCTBYIOILIETO
COJCpKaHHUS  ypPOKOB, 3aJaHMii, BCIOMOTATEIILHBIX  MAaTEPHAJIOB,
POOJIEMHBIX CUTYAIUH TSt 00CYKICHUH;

e BBIOOp METOJIOB, METOIMK, TEXHOJIOTHUH, OKA3bIBAIOIINX BOCIHUTATEIHLHOE
BO3/ICHCTBUE HA JTMYHOCTh B COOTBETCTBUU C BOCHHUTATEIBHBIM HJICAIIOM,
[ENBI0 W 33/ladaMU BOCIHMTAHUS, IEJEBBIMA OPUEHTHPAMH PE3yJhTaTOB
BOCIIUTAHUS; pEAIM3ali0 MPHOPUTETA BOCHHUTAHUS B  Yy4eOHOU
JeSTEIIbHOCTH;

o MPUBJICYCHHE BHUMAHUSA OOYYalOIIUXCA K IICHHOCTHOMY AacCIIeKTy
M3y4aeMbIX Ha ypOKax MPeIMETOB, SBICHUI U COOBITUH, NHUITUUPOBAHUE
OOCYX/ICHUH, BBICKa3bIBAHUW CBOETO MHEHHS, BBIPAOOTKH CBOETO
JTMYHOCTHOTO OTHOIICHHUS K H3Yy4aeMbIM COOBITUSIM, SIBIICHHUSIM, JTUIIAM;

o IPUMEHEHUE UHTEPAKTUBHBIX dopm  yueOHO  paboTel  —
MHTEIJICKTYallbHBIX, CTUMYJIMPYIOIIUX ITO3HABATEIHFHYID MOTHBAIIHIO,
UTPOBBIX METOJIUK, TUCKYCCHUH, TAIOINUX BO3MOXHOCTh MTPHUOOPECTH OIBIT
BEJICHUSI KOHCTPYKTUBHOTO JHMAJIOTa; TPYMNIIOBOW pabOThI, KOTOpast y4UT
CTPOHTH OTHOIICHHS M JICHCTBOBATh B KOMAHJIE, CIIOCOOCTBYET Pa3BUTHUIO
KPUTHYECKOTO MBITIICHHS;

o TOOYXIEHHE OO0y4arommxcs coOM0JaTh HOPMBI TOBEACHHS, IpaBUIIa
OOIICHWsI CO CBEPCTHUKAMU H TEAAroTMYeCKUMHU  paOOTHUKAMH,
COOTBETCTBYIOIIME  YKJIaAy  0OImeoOpa3oBaTeIbHOW  OpraHU3aIlNH,
YCTaHOBIICHUE U MOIEPKKY JOOPOKETATEINBHON aTMOC(hEPHI;

o OpraHW3alMi0 HACTABHUYECTBA MOTHBHPOBAHHBIX H JAPYAHPOBAHHBIX
oOydaromuxcsi Hajl HEYCIeBAIOIIMMH OJTHOKJIACCHUKAMH, B TOM YHCJE C
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTSIMH, JAFOIIETO O0yUYAIOIUMCS
COLMAIBHO 3HAYMMBIH OIBIT COTPYAHUYECTBA M B3AUMHOM TTOMOIIIH;

o WHHUIMHPOBAHWE W TIOJACPKKY HCCICNOBATENBCKOW JCSITENbHOCTU
o0y4aromuxcsi, TUIAHUPOBAHHE W BBHIMOJIHCHUE WHAWBHIYaJIbHBIX |
IPYNIOBBIX TPOEKTOB BOCIUTATEILHOM HAITPABICHHOCTH.

OOmiee YWCIO YacoB, OTBEACHHBIX I W3YYCHHUS XHMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pazoBanwsi, coctaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HEJIeN0), B 9 ki1acce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUVIACC

IlepBoHaya/ibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumuu. Posib XUMUM B KU3HU YeTOBEKa. XUMHS B CHCTEME HayK.
Tena u BemjecTBa. DU3WYECKHE CBOWMCTBA BELIECTB. AIpPEraTHOE COCTOSIHUE
BemiecTB. [loHsTHE O MeTOAax MO3HAHWS B XUMHH. UHCTHIC BEIIECTBA U CMECH.
CriocoObI pa3fesieHust CMECEil.

ATOMBI W MOJICKYJbI. XHUMHYECKHE »dJIeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUSHUE.

Xumuueckas ¢opmysna. BajaeHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aK0H TOCTOSHCTBA cocTaBa BemiecTB. (OTHOCHTENbHAass aTOMHas Macca.
OTHOcHTENbHAs MOJIEKYJIsIpHAas Macca. MaccoBasi 10JiT XUMHUYECKOTO dJIeMEHTa B
COCIMHEHHH.

KonuuectBo BemectBa. Moabs. MossipHas Macca. B3auMocBsI3b KOJTMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX eIAuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XAMHUYECKUX COCAUHCHUM.

dusnyueckne U XMMUYECKUE SIBIICHUS. XUMUYECKasi peakius u €€ MpU3HaKH.
3aKOH COXpaHEHHWs MacChl BEIECTB. XMMHUUYecKHe ypaBHeHusa. Knaccuduxanus
XUMHUYECKUX PEeaKlni (COeTMHEHUS, PA3I0KEHUs, 3aMEIeHNs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOHN IMOCY/IOH, MpaBujaMu paboThl B JIAOOpaTOpPUH U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM O00OPYTIOBAaHUEM, U3yUECHUE U OMHCAHUE
bu3nYecKkux CBOMCTB OOpa3llOB HEOPraHWYECKUX BEIICCTB, HAOJIOJEHUE
¢busnueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHACHCAIMS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAJTUBAHUE
MEJTHOU MPOBOJIOKU, B3aUMOJICHCTBUE MeJla C KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OTIMCaHUE TPH3HAKOB MPOTEKAHHWS XMMHUYECKUX Ppeakiuil (pas3iokeHue caxapa,
B3aMMOJICCTBUE CEPHOM KHCJIOTHI C XJOPUAOM Oapwuisi, pas3iioKCHHE THAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIUCTBHUE Kee3a ¢ pacTBopoM coiu meau (1),
U3y4YeHHUE CIOCOOOB PA3JCICHHSI CMECEH: C MOMOINBI0 MarHuTa, (pUIbTPOBAaHUE,
BHITIAPUBAHUE, AUCTHIIISAIMS, XpoMaTorpadusi, MpoBeeHNEe OYUCTKH TTOBAPEHHOU
coiid, HAOJMIOJEHWEe W  ONHWCAHWE  PEe3yJbTaTOB  IPOBEIACHUS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPaHEHHUS MAcChl, CO3JMaHHE MOJENEH MOJEKYI
(IIapOCTEPKHEBBIX ).

Bakueiye npeacTaBUTEIM HEOPIAaHUYECKHX BELeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucnopoa — sneMeHT u mpocrtoe
BelecTBo. Haxoknenuwe kuciopoga B MHpUpoAE, (PU3MYECKHEe U XUMHUYECKHE
cBoiictBa (peakiuu ropeHus). Oxcupapl. Ilpumenenue xkuciaopoga. CrocoObl



NOJIy4eHHUs] Kuciopoja B JabopaTopuu U MpoMmblluieHHOCTH. Kpyrosopor
Kuciopoaa B mpupoze. O30H — aioTporHas MoAupUKaIsa KUCI0poaa.

TemnoBoit »hdekT XUMHUUECKOW peaklud, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKUE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — nsnemeHT M mpocTtoe BemiecTBo. Haxoxknenwe Bogoponaa B
npupoae, GU3MYEeCKUe UM XUMUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI
noixyyeHus. KucioTsl u conu.

MosnsipabIii 00BEM Ta30B. Pac4E€ThI 110 XUMUYECKUM YPAaBHECHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HacellieHHbIE M HEHACBIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 1071 BEIIECTBA B PaCTBOpPE. XMMHUECKUE CBOMCTBA BOAbl. OCHOBAHUA.
Ponb pacTBOpoB B Npupoje U B KU3HU 4esnoBeka. KpyroBopoT BOJbI B MPUPOJE.
3arps3HeHHre NpUPOJHBIX BoJI. OXpaHa U OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanusa neopranumdeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHJIOB:  cojieoOpa3yroniue  (OCHOBHBIE, KHCIOTHBIE, aMQOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusmyeckue © XUMHUYECKUE
CBOMCTBA OKCHUJIOB. [lonyuenue okcuaos.

OcHoBanus. Kmaccudukanmst ocHOBaHW: MENOYM W HEPACTBOPUMBIC
ocHoBaHusA. Homenkiatypa ocHoBaHui. PU3UYECKME U XUMHUUYECKUE CBOMCTBA
ocHOBaHuU. [lonydyeHne OCHOBaHUH.

Kucnotel. Knaccudukarnus kucnor. Homenkmarypa kucnor. @usnyeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psanm aktuBHocTm MmetaimoB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Cosu. Homenknatypa cosieil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[Tosyuenue conen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHUN.

Xumuueckuii IKcnepumenm:

KaUuEeCTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOpOJa B BO3/IyX€E, IMOJTyUYECHHE,
coOupaHue, pacno3HaBaHWE M HU3YYEHUE CBOWCTB KHUCIOpOAa, HaOJ0/IeHHe
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
IMpeKpamieHuss TOpeHus (moXapa), O3HAaKOMJIEHHe ¢ oOpasllaMu OKCHIOB U
OTIMCaHUE WX CBOKMCTB, TMOJyYeHHE, COOMpaHWe, PACIIO3HABAHWUE WM W3yYCHUE
CBOWCTB BOJIOpoJia (ropeHue), B3auMojeicTBiue Bojioposa ¢ okcujgoM meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), HAOIO/ICHHE O0pa3lloB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH pacTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOJbI C METAJLIAMU
(HaTpeM ©  KaubllueM) (BO3MOXKHO HCIMOJIb30BAaHUE BHJICOMATEPHUAIIOB),



UCCJIeIOBaHUE O0pa3l0oB HEOPraHWYECKUX BEIIECTB Ppa3JIMYHBIX  KIJIACCOB,
HaOJII0ICHNE U3MEHEHUSI OKPACKM MHAMKATOPOB B PACTBOPAX KHUCIOT M IIEIOYEH,
u3yueHue B3aumonercTBus okcuaa meau (II) ¢ pacTBopoM cepHOl KHUCIIOTHI,
KUCJIOT C METAJUIaMH, PEAKUUMHA HEUTpaIu3alyH, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTIO METAJUIa APYTHM W3 PACTBOPA COJIM, PELICHUE
DKCHEPUMEHTANIBHBIX 3a/1ad MO TeMme «BaxkHeWllMe Kiacchl HEOPraHUYECKHUX
COCIUHEHUN.

Iepuoanyecknit 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHUX
ya1emMenToB JI. U. MengesneeBa. CtpoeHne aroMoB. XMMHYECKasl CBSI3b.
OKHCIUTETIBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKHX dJeMeHTOB. [lonsitue o
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaLIbI,
raJIOTe€HbI, HHEPTHHIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM()OTEpHBIE OKCUIBI
Y TUJIPOKCUIBI.

[Iepuonnueckunt 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX dJIEMEHTOB /1.
HU. MengeneeBa. KopoTkonepuonnas ©  JJIUHHONEpUOAHAs  (HOpMBI
[Tepuoanueckon cucrembl xumuueckux 3iueMeHToB [l. 1. Menneneea. [lepuobl
u rpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOIO HOMEpPA, HOMEpPOB NEPUOAA U
TPYMIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aTOMOB TMepBbIX 20 XUMHUYECKUX  JJIEMEHTOB
ITepnomuueckoin cucremsr . M. Menneneea. XapakTepucTUKa XMUMHUYECKOTO
AJIEMEHTA I10 ero nojoxeHutro B llepnonnueckon cucreme JI. . Menneneesa.

3aKOHOMEpPHOCTH M3MEHEHUs paJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPyNIaM U MEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanueckoil CUCTEMBI XUMHUYECKUX
QJIEMEHTOB Ul pa3BuUTUA Hayku U npaktuku. [[. WM. MenneneeB — yuéHbl U
rpa)KJaHVH.

Xumuueckass cBsizb. KoBasieHTHas (TmoJjisipHass M HEMOJSpHAasl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKHUX 31€MEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iporecchl OKUCIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENIA U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpas3lioB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJECHCTBUE
IMAPOKCUIA LHWHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropenue, peakliuy pasioKeHHsI, COSUHEHU).

Mestcnpeomemnmnuie ceasu



Peanuzanns meXnpeaMETHBIX CBSI3€M NMpU W3YyYEHUM XHMHU B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 MCIOJb30BaHUE KakK OOIIMX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIMXCS CUCTEMHBIMH JJISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OO0mue ecTeCTBeHHO--HAyYHbIE TIOHSTHS: HAy4HbIN (aKT, TUTIOTE3a, TEOPUs,
3aKOH, AaHalMW3, CHUHTE3, KIacCUPUKalUs, TEepUOAUYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@dusuka: marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
M30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, Ta3, (pU3WYECKUe BETUYUHBI, €IHHUIIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdhepa, MUHEpaANIbl, TOPHBIE MOPOJBI,
MIOJIE3HBIE UCKONIAEMbIE, TOIIMBO, BOJIHBIE PECYPCHL.

9 KIIACC

BemecTBo U XMMHYeCKasi peaKIus

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUUYECKUX DHJIEMEHTOB IMEPBBIX TPEX MEPUOMAOB, Kalus, KalblUui MU HX
COCIMHEHU B COOTBETCTBUM C IIOJIO)KEHHEM OJJIEMEHTOB B Ileproamueckou
CHCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BellecTBA: BHJIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTATITUYECKHUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanusa 1 HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKHUX
COCIMHEHNI, TEHETUYECKas CBA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanys XuMA4eCcKuX peakiuii o pa3IndHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEAKIMH BEUIECTB, MO TEIUIOBOMY 3 (deKTy, Mo
U3MEHEHHUIO CTETNIEHEH OKHCIICHUS XUMHUYECKUX 3JIEMEHTOB, M0 00paTUMOCTH, MO
YYaCTHUIO KaTajau3aropa). DK30- U HIAOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHHUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [lonsTue 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusX. [IoHsITHEe 0 TOMOTE€HHBIX U TeTEepPOreHHBIX
peakuusax. Ilonarue o karanuse. [loHsATHE 0 XMMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M IIOJO0KEHUE XHUMHUYECKOIO
pPaBHOBECHSL.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMH,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOU peaKIuu. CocraBiienue YPaBHEHHI



OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIIMH C  HCMOOJBb30BAHUEM  METOJIA
AJIEKTPOHHOTO OaiaHca.

Teopus 3NEKTPONUTHIECKON TUCCOUUALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBa3u. Crenenp quccouranviv. CUiibHbIE U CA0bIE SJIEKTPOJIUTHI.

Peakiun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpAalIEHHbIE HWOHHBIE YpaBHEHUs peakiuid. CBOMCTBA KHUCIOT,
OCHOBaHMHW W cCcoOJed B CBETE TMPEICTaBICHHA OO0 3JIEKTPOIUTUUECKON
nuccormanynu. KauectseHHble peakunu Ha HOHBL. [[oHSATHE O rMapOIn3e CONeH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPHUCTAJUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJIOB W HEMeTaoB (rpadura M anmasa), CIOKHBIX BEIECTB
(xJIopua HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XMUMHUYECKOW peakiuu
OT BO3JICUCTBHUS PA3IUYHBIX (PAKTOPOB, WCCIECNOBAHUE DICKTPOIPOBOIHOCTH
pacTBOpOB BEHIECTB, IMpoLecca AUCCOLNUALMM KHCIOT, WLIEJIO0YEe U COJEH
(BO3MOXXKHO  HCMOJB30BAHME BUJEO MaTEpPHAOB), IMPOBEJCHHE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKM  NPOTEKAHWS  peakuuii HOHHOro  oOMeHa
(oOpazoBanue ocaaka, BBIJIETICHHE Tas3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHue, peakiuu pasiioKEHHUs, COSTUHEHMs ), paclo3HABAaHUE HEOPTraHUYECKUX
BCIIECTB C TIOMOIIBIO KAUYECTBEHHBIX pEakuid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIIbHBIX 3a]1a4.

HeMmeTa/ibl U MX COeIMHEHUS

OOmrast xapakTtepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3HUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMMHYECKHE CBOWCTBA Ha MPUMEPE  XJopa
(B3auMoOJEICTBHE C MeETallaMH, HEMETajulaMH, IIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMEHeHHe. JleiicTBue
XJIOpa W XJOPOBOJAOPOZa HA OPraHU3M 4YeJloBeKa. BakHeWlume XJIOpuabl U UX
HaXOXJICHUE B MPUPOJIE.

O6mas xapakrtepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne M (Pu3nyeckue CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(BUKAIINN KUCIOPOa
U cepbl. XuMuyeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHUE, (PU3UUYECKUE U
XUMHYECKUEe CBOMCTBA. OKCUABI CEpbl KAK MPEACTABUTENMN KHUCIOTHBIX OKCHIOB.
Cepnass kucioTa, (QuU3NUECKHMe ¢ XUMHUYECKHE CBOWCTBa (00mue Kak
MPEACTaBUTENS Kijacca KHUCJIOT U cruenududeckue). XHUMHUYECKHUE PEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJMYYEHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHoi KucimoTel. Coam CEpHOM KUCIIOThI, KAYECTBEHHAs pEaKLIMs Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpoAc. XUMHUYECKOE
3arpsi3HEHUE OKpYXKAIOIIEH cpelbl COSAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPeA0TBPAIECHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, paclnpOCTPAHEHHE B MPUPO/IE,
busnyeckue u xumMuueckue cBorcta. KpyroBopor a3ora B npupojie. AMMHAK, €ro
bu3nUeckue 1 XuMUYECKHUe CBOMCTBA, MoJyueHue u npumMeHeHue. Conu aMMOHUS,
uX (U3UYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TOJydeHHe, (PU3NYECKUe U XUMUUYECKUE
CBOMCTBa (0OmIMEe Kak TMPEJACTAaBUTENs Kiacca KUCIOT H  CHEIUpUUYECKUE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaJIbHBIX
ya00peHuil. XMMHUECKOe 3arpsi3HEHUE OKPYKaIoIIe cpeibl COSTMHEHUAMH a30Ta
(KUCTIOTHBIE JTOXKAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,
aioTponHbie Moaudukanuu (ochopa, dhuzmUeckne M XUMUYECKHE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kuciaota, Pu3MIecKue U XUMHUIECKUE CBOMCTBA,
nonydyenue. Mcnonp3oBanue pocdaToB B KaYECTBE MUHEPATBHBIX YIOOPEHU.

O6mast xapakrtepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTE€pPHbIE  CTENEHU  OKHCICHUS.  YTIEpoJd,  aJUIOTPOIIHbIC
Moau(UKAIMK, PaCHpOCTpaHEHUE B TpUpoAe, (PU3NYeCKne U XUMUYECKUC
cBoiicTBa. Ancopomusi. KpyroBopot yriaepona B npupoze. OKCuabl yriaepojaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHJIIOM
yraepoaa (IV), rumoreza rio0ampbHOrO TMOTEIUICHHS KIWMaTa, MapHUKOBBIN
b dexT. YronpHas KucioTa u €€ Cou, uX (PU3NIECKUe U XUMUYECKHUE CBOMCTBA,
nojgyuyeHue U TpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJIIHLCKOM
XO34MCTBE.

[lepBoHaYaIbHBIE TTOHATHS 00 OPTaHUYECKHUX BEIIECTBaX KaK O COCTMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUJICH, 3TaHOJI, IJIMIIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHbie HMCTOYHUKHA YIJIEBOJOPOAOB (Yyrojb, HNPUPOAHBIA ra3, He)Tb),
MPOAYKThl UX MepepaboTku (OEH3WH), WX POJb B OBITY W IPOMBIINLICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaAX, OCNKax, YriIeBoJax — U UX
poJii B KM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCTUHEHUM.

KpemHuuii, ero ¢usznueckue M XUMHYECKHE CBOMCTBA, IMOIy4YEHUE U
npumeHenue. CoenuHeHHS KpemHus B mpupozae. OOmme mnpeactaBieHus o0
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, X UCIOJIb30BAaHUE B
OBITy, B IPOMBIIIUICHHOCTH. BakHEWIIe CTPOUTENIbHBIE MaTEepHaNbl: KEPaMHKa,



CTEKJIO, IIeMEHT, 0eToH, ene300eToH. [Ipobnembl 6€30MacHOr0 UCIOIL30BaHUS
CTPOUTENBHBIX MATEPUAIOB B IOBCEIHEBHOM KU3HH.

Xumuyeckuii IKCnepumenm:

U3y4eHUEe 00pa3I[0OB HEOPTAHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIIMN HA XJIOPHU-UOHBI U HAOIIOACHUE TPU3HAKOB
WX TPOTEKAHMs, OIBIThI, OTpaKAIOIIME (PU3MUECKHME U XHMHYECKHUE CBOMCTBA
TaJIOTEHOB M WX COEJIMHEHUN (BO3MOXKHO HCIIOIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHWE ¢ oO0pas3iaMud XJOpPUIOB (TaJOTEHHIIOB), O3HAKOMJICHHUE C
obpasmmamu  ceppl W €€ COCNUHCHHUSIMH  (BO3MOXXHO  HCIIOJIBh30BaHUE
BUJIEOMATEPHUAIIOB), HAOIOCHHE TIpoliecca OOyriIMBaHUs caxapa Ioj JACHCTBHEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, HW3YYEHHUE XUMHYECKHX CBOKWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBEJICHNE KaueCTBEHHON peakIuy Ha cyJbdar-
WOH W HaOIoJeHne TpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIICHHE C (HU3UYECKUMU
cBoiicTBaMu a3ora, ¢Gochopa W HX COCAMHEHHH (BO3MOXKHO HCITOJIH30BAHUE
BUJICOMATEPUAIIOB), 00pa3laMu a30THBIX U (OCHOPHBIX yAOOpEHUi, MOTyUYEHHE,
coOupaHue, paclio3HaBaHWE W M3y4YeHHWE CBOMCTB aMMHaka, IPOBEJCHUE
Ka4eCTBEHHBIX pPEaKIuii Ha MOH aMMOHUS U GochaT-uOH U M3yYEeHHUE MPU3HAKOB
MX MPOTEKaHMUsl, B3aUMOICMCTBUE KOHIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIOJIb30BaHUE BHUJIECOMATEPUAIIOB), V3y4ECHUE MOJIeJIen
KPUCTAUTMYECKUX PpeIIETOK anMasza, Trpadura, dyiiepeHa, O03HAKOMJICHUE C
MPOIIECCOM  afCcOpOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydeHHe, coOupaHue, pacrlo3HaBaHUE M M3yUYCHUE
CBOMCTB YIJICKHCJIOTO Tra3a, IPOBEICHUE KAaueCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YyYECHHE NPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJIEHHE C
MPOAYKIIMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHHE HSKCIePUMEHTANIbHBIX
3a/1a4 1o TeMe «BakHel1ne HeMeTaubl U UX COCTUHEHUS.

MeTaJibl U MX COEIMHEHUS

OO6m1ast XxapakTepUCTUKA XUMUYECKUX BJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosiokeHuss B llepuommueckon cucreme xumuuyeckux diemeHtoB [, .
MenpneneeBa u cTpoeHus: aToMoB. CTpOEHHE MeETaIoOB. MeTramndeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HanpsDKeHUN MeTayioB. OU3NYecKue U XUMUYECKHe CBOMCTBA MeTayioB. O61miue
CIOCOOBI TMOMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3MHM METauioB, OCHOBHBIC
CIOCOOBI 3alUThl UX OT Kopposuu. CruiaBel (CTajdb, YyryH, TIOPATFOMUHHM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ POMBIIIJICHHOCTH.

[Ilenounsie meTamnbl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemeHToB . . MenpaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTtpus U Kanus). OKcuiabl u



TUAPOKCUABl HATpusi W Kauus. [IpuMeHeHHWe IIEeNOYHbIX METAUIOB M HX
COEIMHEHUMN.

[[lenoyHO3eMeNbHBIE METAJUIBI MarHMii M KaJblMH: IIOJIOKEHHE B
[lepnognueckon cucreme xuMuudeckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXO0XJIeHHUE B mipupojie. Pu3znyeckue u XuMUYECKIE CBOMCTBA MarHus
U Kanpuuda. Baxseiliive coeauHeHUs Kaiublus (OKCUJ, TUIPOKCHUI, COJIH).
JKécTrocTh BOJIBI M CITOCOOBI €€ yCTpaHEHHS.

AmroMuHMIL: TIoJIoKeHUE B [leproanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoMa, HaxoKAeHUE B mpupone. Pusnmyeckue u
XUMUYECKHE CBOMCTBA amtOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCHAA W TUAPOKCH]IA
AITFOMHUHUSL.

Keneszo: nonoxenue B llepuoandeckoi cucTteMe XuMHYECKUX dJIEMEHTOB /l.
N. MenneneeBa, CTpO€HHE aroMa, HaxoxiaeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKCubl, TuIpokcu bl U conu xenesa (I1) u xenesza
(IIT), ux coctaB, CBOMCTBA U MOJYyUYCHHE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJIEHME C oOpa3llaMud METalIoOB U CIUJIaBOB, WX (U3HUUYECKUMU
CBOWCTBAMH, HU3YUYEHHE  PE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJIbLIUg U HATpUsl C BOJOM (BO3MOXKHO MCIOJIb30BaHUE BHUAEOMATEPUATIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCAa TOPEHHUS KeEIe3a B KUCIOPOJIE
(BO3MOKHO  KCHOJIb30BAHHE  BHJIEOMATEPHANIOB), MPHU3HAKOB  IMPOTEKAHUS
KAUEeCTBEHHBIX PEAKIM HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, IUHKA, JKeje3a
(I1) u xeneza (III), menu (1), HaGarOAEHNE M OMMCAaHKE TIPOILIECCOB OKPAITMBAHUS
MJJaMEHH WOHAaMU HaTpusl, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA ATFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxuelue
METAJUJIbl U KX COCUHEHHUS.

XUMHA 4 OKPYKaWIIas cpeaa

BemectBa m Marepuanbl B NMOBCEJHEBHOW KM3HU YeEJIOBEKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB M XMMUYECKUX peakiuil B ObITy. IlepBas momolinps npu
XUMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarolel cpennl (mpenesibHas JOoMyCcTUMast
KOHIIeHTpalus BemecTB, nanee — [1/1K). Ponb xuMun B pelieHr# 3K0JIOTHYECKUX
npoOJieM.

Xumuyeckuii IKChepumenm:

u3ydeHue oOpasioB MaTepuaioB (CTEKJIO, CIUIaBBl METAJUIOB, MOJIMMEPHBIS
MaTepHabl).

Mescnpeomemmnbnie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M NpU W3YyYEHUHM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4Yepe3 HCMOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSITUM, TAK U MOHSATUM, SABIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJCIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OOmume ecTeCTBEHHO-HAYUYHBIC TOHSTHUS: HAy4dHBINH (DakT, rUmoTe3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, IMepUOJUIHOCTh, HAOJIOJICHHE,
AKCIIEPUMEHT, MOJECIUPOBAHUE, HU3MEPEHUE, MOJICIb, SBJICHUE, IAPHUKOBBIN
2 (deKT, TEXHOIOT S, MaTEPHAIIHI.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
M30TONBI, PAAMOAKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUYECKUU 3apsifl, MPOBOJHUKH,
MOJIYNPOBOJHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHOE€ COCTOSIHME BEIIECTBA, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTAILIINYECKAs
peméTKa, CIUIaBbl, (PU3UYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢dorocuHTes, npixaHue, Ouocdepa, dKOCUCTEMa, MHHEPATbHBIC
ya00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHbIE BEIICCTRA.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpATbl, TOPHBIC IOPOJIHI,
MIOJIE3HBIE UCKONIAEMBbIE, TOIIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XNUMHHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yJbTaTbl OCBOEHHUS MPOTPAMMbl OCHOBHOTO OOIIEro
00pa3oBaHMsl JTOCTUTAIOTCS B XO0J€ OOy4YeHUS! XUMHH B €JUHCTBE Yy4yeOHOU u
BOCIIUTATENBHOUN JIEATEIbBHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMH POCCUUCKUMU
COIMOKYJIBTYPHBIMU UM JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHSITHIMU B
oOIecTBe mpaBWJiaMd W HOPMaMH TOBEICHHS M CIIOCOOCTBYIOT MpOIEeccam
CaMONO3HAHUs, CAMOPA3BUTHUSA U COIUATM3AIUN O0YHarOIIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAlOT  TOTOBHOCTh  OOYy4YaroIIMXCA
PYKOBOJICTBOBAThCA CHUCTEMON TO3WTUBHBIX IIEHHOCTHBIX OpPUEHTAUM W
pacIIMpPEHUE OIBITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) mnaTpUOTHYECKOT0 BOCIUTAHUS:

LEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
U HAYyYHOMY HACJIEOUI0, TTOHMMAaHMS 3HAYEHUS XUMHUYECKOM HAayKH B KU3HU
COBPEMEHHOT0 OO0IIecTBa, CIOCOOHOCTH BJIaJETh JOCTOBEPHOW HMHQOpMAIMei o
MEPEOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUSI O COLUMAIBHBIX HOPMax M TMpaBWIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCNeOBAaTENbCKOM, TBOPUECKOM W  APYTUX  BUAAX
NEesATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOM COBMECTHOW JE€ATENbHOCTH MpU
BBINIOJIHEHUHU YYEOHbIX, TMO3HABAaTEIbHBIX 3a/1a4, BBIMOJHEHUH XHUMHUYECKHX
HKCIIEPUMEHTOB, CO3/IJaHUN YYCOHBIX TPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOIIM B IIpOLIECCE€ O3TOM y4uyeOHOW MeATeTbHOCTH, TOTOBHOCTU
OILICHMBATh CBOE TOBEJCHUE M TIOCTYNKA CBOMX TOBAPUIEH C TO3UIUAH
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 O3HAHUSA:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BELIECTBE M XMMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABISIOLINC
OCHOBY JJII TTOHUMaHHUS CYIIHOCTA HAy4YHOM KapTUHBI MHpA, MPEICTaBIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOIBI, B3aMMOCBS3SX YEJIOBEKA C
MIPUPOIJHOM CPEJIOU, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATENbHBIC MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE IS OOBSCHEHWS HAOIIOJAaEMBIX IMPOIIECCOB W SIBICHHUIA,
MO03HABATENIbHOM, MH(DOPMAIMOHHOM W YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl € Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATypOi, IOCTYMHBIMA TEXHHUYECKHUMH CpEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYeHHWI0 W TO3HAHWIO, JF003HATEIHHOCTh, TOTOBHOCTh H
CHOCOOHOCTP K  €aMOOOpa30BaHMIO, MPOEKTHOM M HCCIEeI0BaTEIbCKON
NEATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPAaBIEHHOCTH M YPOBHSA OOYy4YEHUS B
JTaJIbHEHIIIEM;

4) popMuUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3J0POBBINM 00pa3 KWU3HHW, OCO3HAHWE TOCICICTBUA U
HEIPUSATUE BPETHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJs, HAPKOTUKOB, KyPEHHS),
HEOOXOJMMOCTH  COOIOJICHUs] TMpaBui O€30MacCHOCTH TIpU  OOpalleHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HHU;

S) Tpy10BOr0 BOCIIMTAHMS:

WHTEPEC K MPAKTUIECKOMY M3yUeHUIO TTpodeccuii u Tpya pa3IngyHOTO Poja,
yBOXEHHE K TPYyIy M pe3yibTaraM TPYAOBOH AESITEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHUS TMPEAMETHBIX 3HAHUW TIO0 XHWMHU, OCO3HAHHBIA BBIOOP
WHIMBUIYQIBHON TPACKTOPUU MPOJIOJDKEHHUS 00pa30BaHus C yUETOM JTMUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENTHON TPOo(hEeCCUOHATBLHON JeATEIFHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHM,
TOTOBHOCTH aJaliTUPOBATHCS B TPO(ECCHOHATBHOM CpeIe;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

DKOJIOTUYECKU IE€JIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HHM Ha 3emiie, OCHOBE €€ CYIECTBOBAHUS, TOHMMAaHUE IICHHOCTH 3I0POBOTO U
Oe3omacHOoro o6Opasza KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3NYECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHUE IIEHHOCTH COOJOICHUS
IIpaBwJI OE30MMACHOTO TIOBEICHUS TIpU paboTe ¢ BEIIECTBAMHU, & TAKXKE B CHUTyaIlUsX,
YIPOKAIOWIMX 3J0POBBIO U KU3HHU JIFOJICH;

CIOCOOHOCTH TPUMEHSTh 3HAHUSA, MOJTy4aeMble MPU W3YYCHUU XUMHH, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHON CPEOH, IS TIOBBIIICHHS
YPOBHSI  OKOJIOTHYECKOW KYyJIbTYpbhl, OCO3HaHHs TJOOATBHOTO  XapakTepa
IKOJIOTUYECKUX TPOOJIEM M MyTed MX PEHICHHs MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIIICHHSI, YMEHUSI PYKOBOJICTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHUKE.

METAINPEJMETHBIE PE3YJIbTATDI

B cocraBe wMeranpeaMeTHBIX pPe3yJbTAaTOB BBIACIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHPOBO33PECHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (DAKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIC
UCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HAaHUU M3 ITHX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O IEIOCTHON



HAay4YHOW KapTHHE MUpA, U YHUBEpCaJbHbIE yueOHbIC AEHCTBUS (MO3HABATEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIC), KOTOpPbIe 0OeCredruBalOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIESTCIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jjornyeckue geiicTBHA:

YMEHHUS HCIOJIb30BaTh MNPUEMBI JIOTUUYECKOTO MBIIUICHUS TPU OCBOCHHUU
3HAHUMW: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATUU (BBIACIATh WX XapaKTEPHbIC
MPU3HAKHU, YCTAaHABIIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTUSMM), HUCIOJIb30BATh
MOHATHUS 1711 OOBSICHEHUS OT/ICIBHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KpUTEpUH VISl KJIacCU(PUKAIIUU XMUMHUYECKHX BEIIECTB M XHMHYECKUX PEaKIIHH,
yCTaHaBJIMBaTh MPUYMHHO-CIICICTBEHHBIC CBSI3M MEXIYy OOBEKTaMH HW3Y4YeHUS,
CTPOUTH JIOTUYECKUE PACCYX IEHUS (MHIYKTUBHBIE, J€AYKTUBHbBIC, IO aHAJIOTUH),
JIeNaTh BBIBOJIBI M 3aKITFOUCHUS

yMEHHUE TPUMEHSATH B TIPOIlECcCe ITO3HAHUS TOHATUS (TIpeIMETHhIE U
MeTanpeIMETHbIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIECININ, UCTIOJIb3yeMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHbBIE TTPEACTaBICHUS —
XUMUYECKANA 3HAK (CHMBOJ 3JEMEHTa), XUMHuueckas ¢GopMmyna W YpaBHCHHUE
XUMUYECKON PEAKIUU — MPU PEIICHUN Y4eOHO-TIO3HABATEIBHBIX 33J1a4, C YIETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBIATh U XaAPAKTEPU30BATHh CYIIECTBEHHBIC
MPU3HAKKA W3y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHM,
BBISIBIIAITH ~ OOIIUE  3aKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHBIE CBS3U U
MPOTUBOPEUHS B M3yUaeMbIX MIPOIIECCAX U SIBJIICHUSIX.

ba3oBble ncciienoBarebCKHe AeiiCTBUS:

YMEHHUE HCIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4€CTBE HMHCTPYMEHTa
MO3HAHUS, a TaKXKEe B KauyeCTBe OCHOBBI g (POPMHUPOBAHHUS THUIIOTE3bI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOpPETEHUE OIbITa IO TUIAHUPOBAHWIO, OPTaHU3AMH W TPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOMoaaTh 3a XOJ0M IIpoliecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATH €0 Pe3ysbTar, (opMyJIUpoBaTh 000OIICHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOIO OIbITA, UCCICAOBAHUS, COCTABIIATh OTUET
0 MPOJIeIaHHO paboTe.

Pabora ¢ unopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATh U HHTEPIPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB M (hOPM MIPEACTABICHUS, MMOJYy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEPKAHUS, CIPABOYHbBIC
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATh MNPOTHBOPECUYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



yMEHUE MPUMEHSATh pPa3IuyHble METOJbl U 3alpOChl MpPU MOUCKE U O0TOOpe
uH(OpPMAIMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIWMBIX JMJi BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONpPENEIEHHOTO THUIIA, TPUOOPETEHUE OMNbITA B
o0jacT UCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOi aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIIbHYIO (POpMY MpeCTaBIeHUs UH(HOPMAIIUN U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECJIO0XHBIMU CXEMaMH, JAuarpaMMaMu,
npyrumu popmamu rpauku U UX KOMOUHAIUSAMU;

YMEHHE WCIIOJIb30BaTh U aHAJIM3MpPOBaTh B IIpolecce Y4eOHOH W
UCCIIEIOBATENBCKON NIeATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOIO XO3SMCTBa M TPAHCIOPTAa HA COCTOSTHUE OKpYXaloled NpUpOAHON
Cpenpbl.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeiCTBHA:

YMEHHS 3aJlaBaTh BOINPOCHI (B XOJie Juanora W (WiIM) OUCKYCCHUHU) IO
CyllecTBy  oOcyxaaemMoil  Tembl, (OpPMYIUpOBaTh CBOM  MPEJIOKEHUA
OTHOCUTEJILHO BBIMOJHEHUS TPEAJIOKEHHON 3a/1a4K;

YMEHUSI  NPEJCTaBISATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJIbTAaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpPUMEHTa (1a00paTOpHOrO OIbITa,
Ja60paTopHOI pabOTHI IO MCCIIEAOBAaHUIO CBOMCTB BEIIECTB, yUeOHOT0 MPOEKTA);

yMEHUsI Y4eOHOro COTPYIAHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOMU
NIO3HABATEJIbBHOM W MCCIENOBAaTEIbCKOM  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX NPoOJeM Ha OCHOBE yuéTa OONIMX HHTEPECOB U COTJIACOBaHUS
no3uluil (00CyXIeHuss, OOMEH MHEHHSIMH, «MO3TOBbIE LITYPMBbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUW, OMNpEIEICHUE KPUTEPUEB IO OLCHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U Apyrue).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaAMOCTOSITENIbHO OMNPENEATh LEIN JAESITEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEIIbHOCTh, BRIOMpaTh HanoOoJiee 3(PheKTUBHBIC CIIOCOOBI pelIeHUs] Y4eOHBIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSTh WM KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM TPHU BBINOJHEHUM 33JaHUM C Y4ETOM
MOJy4YEHHUs] HOBBIX 3HAHUNA 00 M3ydyaeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIUSIX,
OIICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yjbTaTa 3asiBICHHOW €M, YMEHHE
MCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 0053aTEIBHOIO
COJIep’KaHusl, YCTAHOBIIGHHOTO JaHHOW (enepanbHOl pabdouel mHporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYalOIIUMKCS HAy4yHbIE 3HAHUS, YMEHUS U CHOCOOBI



neucTBul, crneruduueckue IS TpeAMeTHOM oOnacth  «XUMHUS», BHUIBI
NEATEIbHOCTH IO  MOJYYEHHUIO HOBOTO  3HAHMS, €ro HHTEpHpeTaluH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsIX.

K xonIy oOyuenus B 8 kjacce mpeMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oIHOpO/IHAsT M HEOJAHOPOAHAs), BAJIGHTHOCTb, OTHOCUTEIIbHASI aTOMHAsI U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO dJIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHUJI, KHUCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPUIATEIIbHOCTh, CTENEHb
OKHUCJICHUSI, XMMHYECKasi peaklus, KiIacCUPUKalUs peakiuil: peakiuu
COCAUHEHUSI, PEAKIUU PA3JIOKEHUS, PEaKIUU 3aMEUICHUs, pPEeaKIuu
oOMeHa, PK30- U SHJIOTEPMHUUECKUE PEAKITNH, TeTIOBOW d3(PEeKT peakiuu,
SAIpO aToMa, JJIEKTPOHHBINM CJIOW aToMma, aTOMHasi OpOuTalb, PAJANYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS W HEMOJSpHAas KOBAJICHTHAsl CBA3b,
HWOHHAs CBs3b, MOH, KaTUOH, aHUOH, PAcCTBOP, MAccoBas JIOJIs BEIIECTBA
(IpolieHTHAasi KOHILIEHTpAaIusi) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHSATUA U
NPUMEHSTH ATH MOHSTHS MPU ONMUCAHUU BEUIECTB U UX NMPEBPALICHUM;

e HCIMOJb30BAaTh XHUMHUYECKYIO CHUMBOJMKY ISl COCTaBJICHHS (HOopmMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHECHMSIX,
CTENEHb  OKHCIICHHWS  DJJIEMEHTOB B  OWHApHBIX  COCIWHEHUSX,
NPUHAJIEKHOCTh BEHIECTB K OMNpPENEIEHHOMY KJIAcCy COEIMHEHHM M0
dbopmynaMm, BHUJ XUMHYECKOW CBSI3M (KOBaJlGHTHAasT W HOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSIX;

e packpbiBaTh cMbIciH [lepuomnueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOANYECKON 3aBHUCHUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT UX MoyiokeHus B llepuoauueckoil cucreme,
3aKOHOB COXPaHEHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaJIpo;

e ONHUCHIBATH W XapaKTepu3oBaTh TabMuuHyr0 ¢opmy Ilepuomnyueckoi
CHUCTEMbl XHMMHMUYECKMX OJEMEHTOB: pa3jiuyarb [OHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «nobdouHas noarpynna (b-rpynma)», Maneie u
OOJBINIME TIEPHOJBI, COOTHOCHTH OOO3HAYEHUs, KOTOPhIE HMEIOTCS B
tabmune «llepuogmueckass cucrema xummuueckux siemeHtoB [J[. U.
MenpeneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij fAjipa, 00Il1ee YUCIO 3JIEKTPOHOB
U pacnpeereHle UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DIIEMEHThI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHYECKHE peakiu ([0 YUCIy M COCTaBy YYaCTBYIOUIMX B PEAKIUH
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHUE PUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOrHO3UPOBAThH CBOIMCTBA BEIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKaHUS XUMHYECKHX NPEBpAIICHUNA B
Pa3IMYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO —MaccChl
BEIIECTB, MAacCCOBYIO [IOJII0 XHUMHYECKOrOo JJIeMeHTa 1o (opmylie
COEIMHEHMSI, MaCCOBYIO JIOJII0 BELIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PeaKkluu;

IPUMEHSATH OCHOBHBIE OINEpPAllUU MBICTUTENbHON JIEATEIbHOCTH — aHaIHU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMaTH3aluI0, KiacCHU(pUKAIIHIO,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBSI3€d — JIJIsl M3YYEHUS CBOWCTB
BEIIECTB M XUMHUYECKHUX pEaKkluid, eCTECTBEHHO-HAYYHBIE METO/IbI
NO3HAaHUS — HAONIOJCHUE, U3MEpPEHUEe, MOJICIUPOBAHHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

clenoBaTh ~ IpaBWJIAaM  MOJIb30BAaHMSI ~ XMMHYECKOM  MOCyAoH H
7abopaTopHBIM 00OpY/IOBaHWEM, a TakXKe TMpaBHJIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIMSIMH [0 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BElIECTB (BOJOpOAAa M KHUCJIOPOJAA), IPUTOTOBICHHUIO
pPacTBOPOB C OIPEIACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIECTBA,
IUIAHUPOBaTh U MPOBOAUTh  XUMHUYECKHE  OKCIEPUMEHTBHl IO
pacro3HaBaHUIO PACTBOPOB LIENOYEH U KUCIOT C MOMOIIbIO HHAUKATOPOB
(;makmyc, dheHondTaienH, METUIOPAHXK U JPYyTHe).

K koHIy 0OyueHus B 9 Kjacce npeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaOIIUXCSl YMEHUM:

pacKphIBaTh CMBICII OCHOBHBIX XHWMHYECKHX MOHSATHUH: XHUMHYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEIECTBO,
CJI0KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHUS, XUMUYECKasi PEeaKIHsl, XUMUYECKasi CBsI3b, TEIUIOBOI 3¢ ekt
peakuuu, MOJb, MOJISIpHBIM ~ 00BEM,  PACTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHL, JJIEKTPOIUTHYECKAs HUCCOLMALMSA, PEAaKIUM HOHHOTO
oOMeHa, KaTalM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMBbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTENb,  OKHUCICHHE UM  BOCCTAHOBIICHHE,
alnoTponus, aM(pOTepHOCTh, XMMHUYECKas CBsA3b (KOBAJIEHTHAas, MOHHAas,
METAJJIMYEeCKasl), KpUCTAIMYECKasi pemerka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peaKkuuu, MPeAeabHO JOIMyCTUMast
koHueHTpamua [1JIK BemecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITh 3TU OHSATHUS MPU OMKMCAHUY BEUIECTB U UX MPEBPAILICHUII;
WCIIOJIP30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JJIS COCTaBJICHHS (HOpPMYT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

ONPENCIISATh BAJICHTHOCTh U CTEIEHb OKUCIIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTABa, IMPUHAMIEKHOCTh BELIECTB K
onpeAenéHHOMY KIIAcCy COEIUWHEHU 1Mo ¢GopMysiaM, BHJI XUMHUYECKOU
CBSI3U (KOBAJICHTHAsl, WOHHAsl, METAJUIMYECKasi)) B HEOPraHUYECKUX
COEIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOW (opMmyJsie, XapakTep cpeabl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUN, TUI KPUCTAIUYECKOU
PEMETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbica Ilepuogmueckoro 3akona J[. WM. Menneneera u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OINHUCHhIBATh U XapaKTEPU30BATh
Tabnuunyto Gopmy Ilepuoanyeckoil cUCTEMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoarpynna (A-rpynma)» M «modouyHas
noarpynmna (b-rpynma)», manbie u OOdbIIME MEPUOABl, COOTHOCUTH
0003HaUCHUS, KOTOpHIE WMEIOTCS B TMEPUOJAMYECKONW Tabiuie, C
YUCIIOBBIMU  XapaKTePUCTHKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj sjpa, OOIIee YHUCIO OJJICKTPOHOB U
pacmpenieieHde HMX 0 JJICKTPOHHBIM  CJI0SIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajblX IEPUOIOB U TIABHBIX MOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy UM COCTaBy YYacCTBYIOUIUX B pPEAKIUU
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTEMEeHEH OKUCICHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIU(UUECKHE XUMHYECKHE
CBOWMCTBAa IIPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPXkKAas OMNHCAHUE
NpuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPAaBHEHUS DJEKTPOJUTUYECKOM NHCCOLMAIMUA  KHUCJOT,
IIEJIOYEN U COJIEH, TOJIHBIE U COKPAILIEHHBIC YPABHEHUS PEAKIIMHA HOHHOTO



oOMeHa, YypaBHEHHsI peakuui, TMOATBEPKIAOINIMX CYIIECTBOBAHHE
TeHETUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMYHBIX KITACCOB;
pacKpbIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKIIHIA
MIOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca dTUX PEaKIni;
IIPOTHO3HPOBATh CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX CTPOCHWS,
BO3MOXKHOCTH TIPOTEKaHUs XUMHUYECKHX TMPEBpAIICHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO JIOJIIO XHUMHYECKOIO JJIeMEHTa 10 (opMmyie
COCIMHEHUS, MACCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKOW PEaKINH;

coONrofaTh  MpaBWiIa  TOJNB30BAHHMSI ~ XUMHUYECKOW  TMOCYJOM W
7ab0paTOpHBIM  00OpPYNOBaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIHMSIMH 110  BBITOJHEHHUIO
7a00paTOPHBIX XHUMHUYECKHUX OIBITOB TIO0 TOJYYCHHUIO W COOUPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIEKUCIIOro ra3a);

NPOBOJAWTh  PEAKIMH, TOATBEPXKAAIOIINE  KAYeCTBEHHBIH  COCTaB
pa3IMYHBIX BEMISCTB: PACIIO3HABATH OMBITHBIM IYyTEM XJIOPHII-, OPOMHU/I-,
uonua-, kapbonar-, Qocdar-, cunmukar-, cynb@ar-, THIPOKCH]I-UOHBI,
KaTHOHBl aAMMOHHUSI M MOHBI W3YYCHHBIX METAIJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpaxX HEOPTAaHMUECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OIEPAIlUN MBICIUTEILHON JIEITeIbHOCTH — aHAIN3
U CHHTE3, CpaBHCHHE, OOOOIICHNE, CHUCTEMATHU3aIIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3CH — I WU3YYCHHS CBOWCTB BEIIECTB H
XUMHYECKUX PEaKIMi, €CTeCTBEHHO-HAyYHbIE METOAbl IO3HAHUS —
HaOOIeHNE, M3MEPEHHEe, MOJCITUPOBAaHUE, DKCIEPUMEHT (peanbHBbId U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacos
Ne HaunmenoBanue pa3aeoB u JIeKTPOHHBIe (M (POBHIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTejibHbIE pecypchbl
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHYECKHE TIOHATHUS
XuMHST — BakHast 00J1acTh

11 €CTECTBO3HAHUS U 5 0 ) bubmuorexa [JOK

' MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837¢

YeJloBeKa

12 BelectBa 1 XuMu4eckue 15 1 0 bubmuorexa [JOK

' peakuuu https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 20

Pa3nes 2. BaskHelilmme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB
)1 Bosznyx. Kucnopoa. [Tousitue 6 0 1 bubanorexka [HOK

’ 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bognopon.Ilonstue o kucnorax 2 0 1 bubmmoreka [IOK

' U COJISX https://m.edsoo.ru/7f41837¢
73 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubanorexa HOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 1 1 1 bubmuotexa [JOK

’ HEOPraHUYECKUX COCTMHEHUIN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasznea 3. [lepuoaguueckuii 3axoH u Ilepuoguueckas cucrema xumnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN




[lepuonuueckuii 3aKOH U
IIepuoanueckas cucrema

bu6mmoreka [IOK

A
3 XUMHUYECKHX deMeHTOoB /1. W. ! https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue aroma
XuMu4ecKas CBs3b. BuG 10K
noImoTeKa
32 OKHCIHTEIBHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIIUU
bu6mmoreka [IOK
Hroro nio pasaeny 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM undposBbie
Ne ni/m P Konrtpoabnbie  IIpakTnueckue (uubp )
NMPorpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBO M XuMu4ecKkne peakiun
L1 [ToBTOpEHME 1 yriTyOJIeHHE 3HAHUT 5 1 0 bubnnorexa [HOK
’ OCHOBHBIX pa3ZiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmmoreka [JOK
’ peakuuit https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAsT JUCCOLIHAIIHS. 2 1 1 bubanorexka [HOK
' XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX COeIMHEHUS
)1 OO6mas XapaKTepUCTUKA XUMHUIECKUX 4 0 1 bubanorexa [HOK
’ sneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMHUIECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubmmorexa HOK
' PYTHIRL L-ep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
23 aneMeHTOB VA-rpymmsl. A30T, Gpochop 1 ux 7 0 1 bubmmorexa LHOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61mas xapakTeprUCTHKa XUMUYECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriaepon u 8 1 2 bubmmorexa [TOK
' . PYHTIRL. PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Uroro no pazgeny 25




Pa3zgen 3. MeTaJsIbl M X COeTUHEHU S

. bubmuorexa [JOK
3.1 Obume crolicTBa MeTaIoB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Bakueinume MeTamisl 1 X COEIUHEHUS 16 hitps:/m.cdsoo.rw/7f41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus n okpy:kapomasi cpeaa
4.1 BemniecTBa 1 MaTepuabl B )KU3HU UEJIOBEKA 3 bubmorexa LHOK
) B P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YyYeHHs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| [Ipeamer xumuu. Posib XuMuu B )KU3HU | 0 0 bubmunoreka LIOK
yejioBeka. Teja U BelecTna 04.09.2023 | https://m.edsoo.ru/ff0d210c
5 TTonsTue 0 MeTOoIaX TTO3HAHMUS B | 0 0 bubmuorexa [JOK
XHMUH 07.09.2023 = https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00OpaTOpPUU U IPUEMBI | 0 1 bu6nuoreka [IOK
oOpaitieHus ¢ 1abopaTOPHBIM 11.09.2023  https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 YucTeie BemecTBa u cMecH. CriocoObl | 0 0 bubmoreka [IOK
pazzaeneHus cMecen 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2
5 «Paznenenue cmeceii (Ha mpumepe 1 0 1 bubmorexa [IOK
a . PrMEp 18.09.2023  https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPCHHOU COJIH )»
but6mmoreka [IOK
6 ATOMEL M MOIICKYJTEL 1 0 0 21.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE 3JIEMEHTBI. 3HAKU | 0 0 bubmuoreka [{OK
(CMMBOJIBI) XMMUYECKUX 3JIEMEHTOB 25.09.2023  https://m.edsoo.ru/ff0d2be8
Bbubmunoreka LIOK
I1 1
8 POCTHIE H CONHbIC Bertectsa 0 0 28.09.2023  https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [IOK
? ATOMHO-MOJICKYJIIPHOC y4CHHE 1 0 0 02.10.2023  https://m.edsoo.ru/ff0d2d50




3aKO0H MOCTOSTHCTBA COCTaBa BEIIIECTB.

10 Xumnueckas popmyna. BareHTHOCTD Bubmmorexa [IOK
Py 05.10.2023  https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMECHTOB
1 OTHoOcHTENbHAsA aTOMHAs Macca. bubmoreka [{OK
OTHOCUTENBHAs MOJIEKYJISIpHAs Macca 09.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBas 101 XMMHYECKOTO bubmunoreka LIOK
3JIEMEHTA B COCIMHCHUU 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BemecTBa. Mosb. bubmuorexa [JOK
MognsipHas macca 16.10.2023  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE SABICHUA. bubmuoreka [IOK
XuMu4ecKas peakius 19.10.2023 = https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u yciaoBHs IPOTEKaHUS Bu6muotexa [JOK
XAMHUYECKHUX peaKui 23.10.2023 |  https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MaCChl BEIIECTB. bu6nuoreka [IOK
XHUMHUYECKUE YPAaBHEHUS 26.10.2023  https://m.edsoo.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKHUX bubmorexa HOK
n N P 06.11.2023 | https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanmst XMMHUYECKHX PEeaKIIHiA
18 (coenuHeHMs, pa3JIOKEHUS bubmorexa [IOK
A > P ’ 09.11.2023 | https://m.edsoo.ru/ff0d3{34
3aMeIleHusI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIuKIoneucT. O6o0eHNe U bubmorexa OK
t AT Hj 13.11.2023  https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3aIus 3HaHUI
20 Kontposbnas padota Nel o reme bu6nuoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKLIUMY 16.11.2023 | https://m.edsoo.ru/ff0d4290
)1 Bo3ayx — cmech razos. CocraB Bbubmunorexa LIOK
BOo3ayxa. Kuciopon — sneMeHT u 20.11.2023 | https://m.edsoo.ru/ff0d448e




npocToe BemecTBo. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpO/ia (peaKIuu OKUCICHUS bubmorexa [IOK
Pox 5 ’ 23.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CriocoObI MOTy4YeHHsT KUCIIOPO/Ia B
23 JabopaTopun iqn OMBIIHJIerH(iTI/I bubmorexa [IOK
patop P ' 27.11.2023 = https://m.edsoo.ru/ff0d497a
IIpumeHeHnue kucnopona
TennoBoit 3¢ ekt XuMuIecKoit
24 peakuuu, MOHATUE O bu6nuorexa [IOK
TEPMOXMMHUYECKOM YPaBHEHUU, DK30- U 30.11.2023  https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKHUX PEaAKIIHSIX
TormmBo (HedTh, yroiab U MeTaH).
25 3ar HBHGIEI/qu];OS . a, CIIOCOOBI z:ro Bubmmorexa [IOK
P Ay, 04.12.2023 = https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «[Tonmydenne u coOupaHue Kucaopoaa bubmorexa [IOK
e N P poAa, 07.12.2023 | https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBOHCTBY
7 Bonopon — anemeHT u npocroe Bu6muotexa [JOK
BelecTBO. HaxoxaeHue B npupoje 11.12.2023 | https://m.edsoo.ru/ff0d4dd0
73 ®dU3N4ECKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojopoa. [Ipumenenue Bogopoaa 14.12.2023  https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHCIIOTAX U COJISIX bubmorexa OK
18.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOJOPOia B bubmmoreka [JOK
nabopaTopuu 21.12.2023 | https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «[Tonydyenue u cobupanme BOAOPOIA Bubmmorexa [IOK
T P HOpoAa, 25.12.2023  https://m.edsoo.ru/ff0d4£42

WU3yYEHUE ETO CBOWCTB)




Momnspabiii 00bEM ra3oB. 3aKOH

but6mmoreka [IOK

32
ABoraapo 28.12.2023 |  https://m.edsoo.ru/ff0d542e
Brruucnenus 00b€Ma, KOTU4YeCTBa
33 BEILIECTBA ra3a Mo €ro U3BECTHOM bubmorexa [IOK
. .. Y 11.01.2024  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
Boruucienuss 00bEMOB ra3oB 110
34 ABHCHMIO PEAKIIMU HA OCHOBE 3aKOHA bubmorexa HOK
7P .. peart . 15.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 ®OuU3N4eCKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIBI 18.01.2024 = https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [Tonsarue 00 bubmuoreka [JOK
WHIUKATOPaAX 22.01.2024  https://m.edsoo.ru/ff0d59¢2
Bopa kak pactBoputens. HackliieHHbIE
37 u HI;HaCI)IpeHHI)IIe) acTBOPBI B bubmorexa [IOK
B p DEL 25.01.2024  https://m.edsoo.ru/ff0d5b40
MaccoBas 10151 BEIIECTBA B PACTBOPE
[IpaxTuueckas padora Ne 5 o reme
18 «IIpuroToBiieHHE PACTBOPOB C bubmmoreka [JOK
onpeAcNnEHHON MacCOBOM 10JIEN 29.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTtponsHas padora Ne2 o teme bu6nuorexa LIOK
«Kucnopoa. Bonopoxn. Boga» 01.02.2024 | https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, Kiaccudukanus, bubnuoreka [JOK
HOMEHKJIaTypa 05.02.2024 = https://m.edsoo.ru/ff0d664e
[TonyuyeHne u XMMUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa [IOK
’ P 08.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHWus: cOCTaB, Ki1accudukanus, but6mmoreka [IOK
HOMEHKJIaTypa 12.02.2024 | https://m.edsoo.ru/ff0d67ca




43 [TonydyeHne u XuMHYECKHE CBOMCTBA bu6nuoreka [IOK
OCHOBaHUU 15.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukanms, bubmunoreka LIOK
HOMEHKJIaTypa 19.02.2024  https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHne u XMMUYECKHE CBOMCTBA bu6nuorexa [IOK
KHUCIIOT 22.02.2024  https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIATypa,
46 CHOCOéBII) HIE)JI )eHI/IH XI/IMI/I‘IZSKI/IG bubmmorexa [OK
N YHSHI, 26.02.2024  hitps://m.edsoo.ru/00ad9474
CBOMCTBa
[Tpaktuueckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bu6nuoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX 29.02.2024 | https://m.edsoo.ru/00ad9b7c
COCIIMHECHMI
43 ['eneTndeckas CBA3b MEXKIYy KJIAaCCAMHU bubmmoreka [JOK
HEOPraHWYECKUX COCTMHEHUI 04.03.2024  https://m.edsoo.ru/00ad9a50
49 O06o01IeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHUU 07.03.2024 | https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 no teme
50 "OCHOBHBIE KJIACCHl HEOPTaHNUIECKUX bubmmorexa [OK
o P 11.03.2024  https://m.edsoo.ru/00ad9¢ela
COEeTUHEHU I
[TepBbIe MOMBITKH KIacCUPUKATII
51 XUMHYECKHX diIeMeHTOB. IloHsTHE O bubmorexa LIOK
’ 14.03.2024  https://m.edsoo.ru/00ad9ffa
TPYIIAX CXOTHBIX AJIEMEHTOB
[lepronnueckuii 3aKOH U
52 Ilepnonnyeckas cucTeMa XUMHYECKUX bubmorexa LIOK
ProA 25.03.2024  https://m.edsoo.ru/00ada52c
snemenToB 1. . MenneneeBa
53 Ilepunoapl, rpynnel, IOATPYIIIEI bubmmorexa IOK
PHOJBL, TPYITIRL, HOATPY 28.03.2024  https://m.edsoo.ru/00ada52c




Ctpoenue aromoB. CocTaB aTOMHBIX

but6mmoreka [IOK

>4 saep. M3oTonsl 01.04.2024 | https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UYEK
55 aToMOB 3J1eMeHTOB [leproanueckoit bubnnorexa LIOK
04.04.2024 | https://m.edsoo.ru/00adabbe
cuctemsl J[. 1. Menzaeneera
XapakTeprucTuKka XMMHIECKOTO
56 3JIEMEHTA TI0 €T0 MOJI0KEHUIO B bubmuoreka [{OK
[Tepuoanueckoii cucreme /1. U. 08.04.2024  https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnueckoro 3akoHa
57 JUIsl pa3BUTHS HAayKu U npaktuku. 1. W. Bu6muotexa [JOK
MenaeneeB — y4€HbIN, M1E1ArOT U 11.04.2024  https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIEKTPOOTPULIATETLHOCTH aTOMOB bu6nuoreka [IOK
XUMHYECKHX 3JIE€MEHTOB 15.04.2024 | https://m.edsoo.ru/00adaab8
59 NonHas xumuyeckas CBs3b bubmorexa OK
18.04.2024  https://m.edsoo.ru/00adac34
60 KoBanenTHast nomnsipHast XuMH4YeCKas Bu6muotexa [JOK
CBSI3b 22.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossipHasi XuMudecKkas bu6nuoreka [IOK
CBS3b 25.04.2024 | https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 (Creneis oKHCICHHA 02.05.2024  https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC bubmuoreka [{OK
peakuuu 06.05.2024 = https://m.edsoo.ru/00adb076
64 OKHUCIUTENNU U BOCCTAHOBUTEIIH bubmorexa OK
13.05.2024 | https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubmuorexa [JOK




«Ctpoenue aroma. XuMHUYeCKast 16.05.2024  https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHblit ypok. O600111eH1E 1 | bubmmoreka [JOK
cUCTeMaTH3alus 3HaHU! 20.05.2024  https://m.edsoo.ru/00adb33¢c
67 PezepBublit ypok. O60011eHNE 1 ) bu6nuorexa [IOK
cHCTeMaTHU3alus 3HaHUH 23.05.2024  https://m.edsoo.ru/00ad9cb2
68 PeseprubIit ypok. O6001eHNEe 1 | bu6nuoreka [JOK
cHCTeMaTHU3alus 3HaHUH 27.05.2024  https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KosanuecTBo 4acon DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Kontpoabnbie IIpakTuueckue
n/n Bcero U3yYeHHs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Ilepnonrueckuii 3aK0H.

1 Ilepuoanueckas cucrema 1 0 0 Bu6muotexa [JOK
XAUMHYECKHX djieMeHToB 1. 1. 04.09.2023 | https://m.edsoo.ru/00adb59e
Menpgeneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMUYECKUX HJIEMEHTOB 1 0 0 bubmorexa [IOK

. 07.09.2023  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukamnus 1 HoMeHKIaTypa 1 0 0 bubmuorexa [JOK
HEOPraHWYECKUX BEILECTB 11.09.2023  https://m.edsoo.ru/00adb7e2

4 Buapl XuMHYECKOil CBSI3U M THITBI | 0 0 bubmunoreka LIOK
KPUCTAJUTMYECKUX PEHIETOK 14.09.2023  https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel mo reme

5 I1 0 i 1 1 0
«IToBTOpeHue u yriay0iaeHue 3HaHUI 18.09.2023
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

6 Knaccugukanus XumMmuaecknx | 0 0 bu6nuorexa LIOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM 21.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMUYECKOMN

7 eakuuu. [IoHATHE O TOMOTEHHBIX U 1 0 0 Bubmmorexa [JOK
PAKIL. 25.09.2023  https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaKIMIX
[ToHsiTE O XMMUYECKOM

8 aBHOBecHH. DaKTOPBI, BIUAIONINE 1 0 0 bubmmorexa LIOK
P ’ PEL, 0 28.09.2023  https://m.edsoo.ru/00adc28¢

Ha CKOPOCTh XUMUYECKOW PeaKkIuu 1




MOJIO)KEHUE XUMHYECKOTO
paBHOBECHS

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bubmunoreka LIOK

9
peakuuu 02.10.2023 | https://m.edsoo.ru/00adcade
Teopust 21EKTPOIIUTUYECKON
10 nccoruanuu. CUIbHEIE U c1a0ble Bubmiorexa OK
8 HHatH. 05.10.2023 | https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HMonurle ypaBHEHUS PEAKIIUN bubmmorexa LOK
P peartt 09.10.2023  https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHMI B CBETE MPEACTABICHUI bu6nuoreka [JOK
00 3IIEKTPOTUTHUECKON 12.10.2023  https://m.edsoo.ru/00add5d8
JIUCCOLTHAIIANA
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEACTaBIECHNI 00 bubnnorexa LIOK
pell . 16.10.2023 | https://m.edsoo.ru/00add8b2
AIIEKTPOJIUTUYECKON JUCCOIHAITIH
14 ITonsaTue o ruapoause cojieu Bubmiorexa OK
AP 19.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o001eHre U CHCTEMAaTH3aIH bubmuorexa [JOK
3HAHUN 23.10.2023  https://m.edsoo.ru/00addd12
[TpaxTrueckas padota Ne 1.
16 «Penrenne sKcriepuMEeHTAILHBIX buGnnorexa LIOK
p 26.10.2023 = https://m.edsoo.ru/00addbfa
3amayy
KonTtponsHas pabora Ne2 o reme
17 «DIEKTPOIUTHYECKAS TUCCOIIUAIIUSI buGnnorexa LIOK
P g HHARIL. 06.11.2023 = https://m.edsoo.ru/00addec0
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
13 OO01mas XxapakTepuCTHKA TaJIOTeHOB. bu6nuoreka [IOK
XUMHUYEeCKHEe CBOMCTBA HA IIPUMEPE 09.11.2023 = https://m.edsoo.ru/00addfe2




XJiopa

Xnoposonopoxa. ConsiHast KUCIIOTa,

19 XUMHUYECKHE CBOKCTBA, MOIyYEHUE bubmorexa [TOK
> HOIE ’ 13.11.2023  https://m.edsoo.ru/00ade104
MIpUMEHEHNE
[TpakTuyeckas pabora Ne 2 o Teme
20 «ITosyueHune COIHON KHUCIOTHI bubmorexa HOK
7 . . ’ 16.11.2023  https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMHYECKUX PEAKIUM, ECIIU OJUH U3 bubmorexa OK
Pearcii, 8 20.11.2023 | https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO6mrast xapakTepruCTHUKa JIEMEHTOB bu6nuoreka [JOK
VIA-rpynmst 23.11.2023 | https://m.edsoo.ru/00ade64a
AIOTpOnHBIE MOAU(DUKAIINH CEPHI.
7 Haxoxnenue cepbl 1 €€ coeTUHEHU I bubmunoreka LIOK
B MpUpoJIe. XUMHUYECKHE CBOMCTBA 27.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoi0po/1, CTpOEHUE, bubmmoreka [JOK
(du3nUecKre U XUMUYECKUE CBOKCTBA 30.11.2023 = https://m.edsoo.ru/00ade802
Oxkcunpl cepsl. CepHas KUCIIOTAa,
25 ¢busnvecKkre 1 XUMHUYECKHE Bubnmorexa [IOK
. 04.12.2023  https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMECHEHUE
XUMUYECKUE peakliny, Jiexalirue B
OCHOBE MPOMBILIUIEHHOTO criocoba
2 IIOJIy4YEHUSI CEPHOU KUCIIOTHI. bu6nuorexa LIOK
XUMHYECKOE 3arpsA3HEHUE 07.12.2023 = https://m.edsoo.ru/00adec8a
OKpY>KaroIlEeH Cpesibl COEAUHEHUSIMU
cepbl
27 Brruncienne MaccoBOU TOIH BEIXOJA but6mmorexa [IOK




MIPOJIYKTA PEaKuu 11.12.2023 | https://m.edsoo.ru/00adec8a
OO01mas XxapakTeprCTHKA dJIEMEHTOB

)3 VA-rpynisl. A30T, bubmmoreka [JOK
pacnpocTpaHEeHHUE B IPUPOJIE, 14.12.2023 = https://m.edsoo.ru/00adeead
¢bu3nyecKkre U XMMHUYECKHE CBONCTBA
AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOMCTBA, ITOIyYEHUE U bubmorexa [IOK

18.12.2023 = https://m.edso00.ru/00adf004
MIpUMEHEHNE
[TpakTuyeckas padora Ne 3 o Teme
30 «IlonydyeHne aMmmuaKka, U3y4eHue ero bubamorexa [IOK
N 21.12.2023 |  https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bu6nuoreka [IOK
XMMHYECKHE CBOMCTBA 25.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHnEe HUTPATOB U COJIEH
aMMOHHS B KaUeCTBE MUHEPATbHBIX

32 ynoOpeHuii. XuMU4ueckoe bubmorexa [IOK

. 28.12.2023  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKpY Kalolel cpebl
COCTUHEHUSIMU a30Ta
®ocdop. Oxenn pochopa (V) n
33 @ocgli;aﬂKHiLE;aﬁéi;;ielKHell bubmorexa [TOK

N 11.01.2024 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MTOJIy4eHHE
Hcnonb3oBanue GpochaToB B

34 KaueCTBE MUHEPAThHBIX YIOOPECHUH. bubmmoreka [JOK
3arpsi3HEHUE IPUPOTHON CpeIbl 15.01.2024  https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacipocTpaHEHUE B

35 Hpﬂpgﬂg,gﬂ3£iecé;eIIXHMquCKHe bubmorexa [TOK

18.01.2024  https://m.edsoo.ru/00adfd9c

CBOMCTBA




Oxkcwupl yriaepoja, ux pu3ndeckue u
XUMHYECKHE CBOMCTBA.

bu6mmoreka [IOK

36 DKOJOTHYeCKHe MPoOIeMBbl, 22.01.2024 = https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKCHIOM yriepona (IV)
37 VYronpHas KUCIOTA U €€ CONu bubmorexa OK
25.01.2024  https://m.edsoo.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme
13 "[TonyueHue yriaekuciioro rasa. bubmmoreka [JOK
KadectBennas peakius Ha kapOOHaT- 29.01.2024 | https://m.edsoo.ru/00ae027¢
non"
[TepBoHayanbHbBIE TOHATHS 00
39 OpPraHMYECKUX BEIIECTBAX KakK O bubmorexa [IOK
01.02.2024 = https://m.edsoo.ru/00ac054e
COEIMHEHUSIX yriepojaa
40 Kpemuuii u ero coenuHeHus Bubnmorexa [IOK
05.02.2024  https://m.edsoo.ru/00ac080a
[TpaxTrueckas padota Ne 5.
A1 Pemenue skciepuMeHTaIbHBIX 3a7a4 bu6nuoreka [IOK
1o TeMe «BakHelnIe HeMeTaulbl U 08.02.2024  https://m.edsoo.ru/00ac0bf2
WX COSAMHCHUS)
KontponbHas padota Ne3 mo teme
42 «BaxHeimme HemeTauIbl U UX bubmorexa OK
12.02.2024 | https://m.edsoo.ru/00ae0el8
COETMHEHUS»
OOm1ast xapaKTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB —
43 MeTaJUIOB. MeTalmnueckas CBsi3b U bubmoreka [{OK
MeTaJIn4ecKas KpUucTaaandeckas 15.02.2024  https://m.edsoo.ru/00ae103e

pemérka. @u3nveckre CBOMCTBa
MCTAJI1JI0B




XHUMHUYECKHE CBOMCTBA METAILJIOB.

44 DIEKTPOXUMHUUECKUN P bubmorexa LOK
P . A 19.02.2024 = https://m.edsoo.ru/00ael 156
HaMpPsDKEHUH METAIJIOB
OO6mmwme crmocoOb! MOTyIeHUS
meTauioB. CiuiaBel. BeruncieHus mo
45 ABHEHUSIM XUMHYECKHUX PEAKIINN bubmmorexa LOK
P PCAKIIH, 22.02.2024  https://m.edsoo.ru/00ael156
€CJIM OJIUH U3 PEareHTOB COJAEPIKUT
IpUMECH
46 IToHsATHE O KOPPO3NU METAIJIOB bubmorexa LIOK
pp 26.02.2024 = https://m.edsoo.ru/00ae1278
bubmunoreka LIOK
4
7 Ilenoumpie MeTaL bl 29.02.2024 @ https://m.edsoo.ru/00ae14b2
43 Oxcubl ¥ THAPOKCUIBI HATPUS U bu6nuoreka [IOK
KaJIus 04.03.2024 | https://m.edsoo.ru/00ael14b2
49 [Ileno4HO3eMENbHBIE METAIIIBI — Bu6muotexa [JOK
KabIIUM 1 MarHui 07.03.2024  https://m.edsoo.ru/00ael 5e8
50 Baxuetinine coequHeHn KaJbIUg Bubmiorexa OK
s H 11.03.2024 | https://m.edsoo.ru/00ael5e8
51 O0001IeHrE U CHUCTEMAaTU3 AN
3HAHUH 14.03.2024
5 JKécTkocTh BOABI U CIOCOOEI €€ bubmunoreka LIOK
YCTpaHEHUA 25.03.2024 | https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "XKEcTKOCTL BOABI M METOJEI €6 bubnnorexa LIOK
| A A 28.03.2024  https://m.edsoo.ru/00aclae8
YCTpaHCHHS
N but6mmoreka [IOK
>4 Amomumii 01.04.2024  https://m.edsoo.ru/00aclc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubmuorexa [JOK




THAPOKCH]IA 04.04.2024 @ https://m.edsoo.ru/00aeclc64
bubmunoreka LIOK
36 Keneso 08.04.2024 | https://m.edsoo.ru/00ae1d86
57 Oxkcubl, TUIPOKCUIBI U COJIM JKeje3a bu6nuoreka [JOK
(IT) u »xene3a (III) 11.04.2024 | https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe U CHUCTEMAaTU3 AN
3HaHUU 15.04.2024
[TpakTuyeckas padora Ne 7.
59 Pemrenne skcnepuMeHTaIbHBIX 33124 bubmmoreka [JOK
1o TeMe «BaxkHenie MeTamuibl U UX 18.04.2024  https://m.edsoo.ru/00ae3de8
COETUHEHUS»
Brruncnenus mo ypaBHEHUSIM
XUMHYECKHUX PEAKIIHiA, €CJIU OJIUH U3
60 pEeareHTOB J1aH B U30BITKE WIIH Bbubmunoreka LIOK
COZICPKUT pUMecH. Beruncnenus 22.04.2024 | https://m.edsoo.ru/00ael750
MaccOBOM JOJIH BBIX0Ja MPOAYKTA
peakuuu
61 O06o001IeH e U cucTeMaTU3alus
3HAHUU 25.04.2024
KonTtponsHas pabora Ne4 o reme
62 «BaxkHeunme MeTasiabl U UX 02.05.2004
COCITUHEHUS
63 BemecTBa u maTepuaisl B bu6nuoreka [IOK
TOBCEHEBHOM KU3HU YeI0BEKa 06.05.2024  https://m.edsoo.ru/00ae3{50
64 XHWMHUECKOE 3arpsi3HEHUE bubmmoreka [JOK
OKpY>Karolleu cpebl 13.05.2024  https://m.edsoo.ru/00ae4270
65 Ponb xumun B perieHnu bu6nuorexa LIOK
IKOJIOTHYECKUX TPOOIEM 16.05.2024  https://m.edsoo.ru/00ae4270




66 PesepBubIil ypok. O60011eHIE 1 | bu6nuoreka [IOK
CHCTeMaTHu3alus 3HaHu! 20.05.2024 | https://m.edsoo.ru/00ac0d0a
67 PesepBHblit ypok. O6001eHue u | bubmmoreka [JOK
cucTeMaTH3allus 3HaHUH 23.05.2024  https://m.edsoo.ru/00adb33¢c
68 PezepBHblit ypok. O6o01eHne 1 1 bu6nuorexa [IOK
CHCTeMaTHu3alus 3HaHu! 27.05.2024  https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Xumuns. 8 knacc - Pyasutuc I'.E., ®enbamaH &.1.

Xumuna. 9 knacc - Pyasutuc I'.E., ®enbamaH &

METOJUYECKHUE MATEPHAJIBI 1JIAA YYUTEJIA
I'apa H.H. ITporpammsl 00111€00pa30BaTENbHBIX YUPEXKICHUA. XUMHUA.- M.:

Xumus. 8 knacc. Meroaudeckoe nocooue. Epemun B. B., [IpocBenienue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka I{OK https://m.edsoo.ru/00ae4270

https://rosuchebnik.ru/material/khimivya-8-klass-metodicheskoe-posobie-

eremin/
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