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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalibHOM paboyell TporpaMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
npeaycMaTpUBAET paclpeielieHue €ro Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpPOrpaMMbl O XHMHUH, OINPEIETsAeT KOJUYECTBEHHBIC U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHTYEMYIO
MOCJIEAOBAaTEIbHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOHM 00pa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1eJICH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4e0HOT0 coIepKaHUsl.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM Il (OPMUPOBAHMS MUPOBO33PEHUS
0o0yy4aroIerocsi, ero MpeACcTaBICHU O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAXKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMupoBaHUs KYJIbTYpPbI IMYHOCTH, €€ 00111el U (PyHKIIMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JaromMxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX KaKk B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaIOIINXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUSI K €CTEeCTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpaszoBaHue 00YyUYarOITUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XUMUHU OOECIECUYMBAIOTCSA CIECIIM(PUKON
collepKaHusi  yd4eOHOTO  MpeAMeTa, KOTOPBIM  SBIAETCS  TEAarorMYecKH



aIalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKHM XUMUH Ha ONpeAeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OpraHWYECKON XUMUH.

CrpykTypa coiepkaHus MPOrpaMMbl MO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja k €€ usydeHuto. CojaepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbl 110 MPUHIUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHS O CTPOCHHUM aTOMa U XUMUYECKOMN CBSI3H;

— TpelcTaBieHUd 00 AIEKTPOJUTHUYECKON JTMCCOIMAIMU BEIIECTB B
pacTBoOpax.

TeopeTndyeckue 3HaAHHUS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKU
MOJYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSL K JPYTOMY, BBINOJHSAS (QYHKIMH OOBACHEHUS W MPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U TMOIYYCHHS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEACTABICHNUS] O XUMHYECKON COCTABISIOIIEH HAYYHOW KapTUHBI MUpa B JIOTHKE
e€ CHUCTEeMHOW NpHUPOJIbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO M
METOJaM TMO3HaHWs B Hayke. M3ydeHune XWMUM MNPOUCXOAUT C MPUBJICUECHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeAMETOB: «OKpyXKaromuil MUp,
«buonorus. 5-7 kinacce» U «Pu3nKa. 7 KIacc.

[Ipy wu3yyeHUM XUMHM T[POUCXOAUT (QOpMHUPOBaHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIBHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEUIINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETUUCCKUX MOJIOKCHUH,
JIOCTYIIHBIX 00OOIICHU MHMPOBO33PEHUYECKOT0 XapakTepa, s3blka HAyKH, B
OpUOOIIEHNM K HAyYHBIM METOJaM I[IO3HAHWS TIPU U3YYCHUH BEIIECTB W
XUMUYECKUX PEAKIUi, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUU H
UX TIPUMEHEHWHW B Y4YEOHO-TIO3HABATEIIbHOW ¥ y4eOHO-UCCIIEN0BATEIHCKON
NeATeTLHOCTH, OCBOCHHMM TIPAaBWJI 0O€30MacHOr0 OOpamieHusi ¢ BEHIECTBAMU B
ITOBCEHEBHOM KU3HU.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YCHHUE TPUOOpEeTU TaKUe 11eJIH, KaK:



— (dopmupoBaHre HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY MPUHATUIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh  OOy4YeHHsI HA CHUCTEMAaTH4YeCKOe MpUOOIICHUE
OOyJarommxcss K CaMOCTOSATEIHHOW IO3HABATEILHON JEATCIbHOCTH, HAyYHBIM
METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCIoBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyYarOIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATENLHOCTH, MO3HAHHWS M CaMOIIO3HAHUS, KIIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (dopmupoBanue oOmel (QYHKIIMOHATLHOH W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OILICHUBATh SIBJICHUS
OKPY’KAIOIIEr0 MHUpa, MCIHOJIb3ysl 3HAHWUSA M OIbIT, MOJIYYCHHbIC NMPU HU3yYCHUU
XUMUM, TPUMEHSATh HMX MPU PEUICHUU MPoOJEM B TOBCEAHEBHOW >KU3HU U
TPYAOBOM JIESITEIbHOCTH;

— ¢opMmupoBaHHe y OOydYalOIIMXCAd T'YMAaHUCTHYECKUX OTHOIIICHUIA,
MOHMMAHUSI 1IEHHOCTHM XUMUYECKUX 3HAHUW [JI1 BBIPAOOTKH HSKOJOTHUECKHU
1[EJIECO00Pa3HOr0 TOBEIECHUS B OBITY W TPYJIOBOM JEATEIBHOCTH B IEJAX
COXPAaHEHHMS CBOETO 30POBbS U OKPYKAIOILIEH MPUPOTHON CPEIIbI;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0 Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuiisi U HANPaBIEHHOCTH JalbHEHIIIETO
oOy4eHus.

OOmiee 4YKMCIO 4YacoB, OTBEAEHHBIX IS M3YYCHUS XUMHUU Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctasiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HEJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

[lepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Posib XMMUU B KU3HU 4YeJOBEKa. XUMHS B CUCTEME HaykK.
Tena u BemiectBa. DuU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOHax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMECEH.

ATOMBI M MOJIEKYNbl. XHUMHUYECKUE 3JeMEHTbl. CHMBOJBI XHMUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0 XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYpPHBIX €IuHMI] BemecTBa. Pacué€rel mo Qopmyrnam
XUMHUYECKUX COEUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BeUIeCTB. XuMudeckue ypaBHeHMs. Kiaccudukanus
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B 1aOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabOpaTOpHBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢u3MYeCKuX CBOMCTB O0O0pa3sLOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SABJIEHUH, HAOIIOAEHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklMil (pasiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUIOM Oapusi, pa3iokKeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE Xkee3a ¢ pacTBopoM cosu meau (1),
U3y4EHHE CIOCOOOB pa3JeNieHus CMeced: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHueE, UCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHUE OUUCTKH ITOBAPEHHOMN
CONMM, HaONIOAGHHE W  OMNHMCAHME  PE3yJIbTaTOB  MPOBEACHUS  OINBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MAacChl, CO3JaHME MOJEIEH MOJIEKYJ
(IIapOCTEePIKHEBBIX).

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BelecTBo. Haxoknenuwe kucimopopa B mpupoae, (U3MUYECKHEe M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. I[lpumenenne xucimopoaa. CrnocoObl
MOJIyYeHHUs] KUclopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoaa B mpupoae. O30H — auioTporHas MoAupUKaIsa KUCI0pOoaa.

TennoBort »h(dEKT XUMHUECKOW pPEaKlud, TEPMOXUMUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yroib M METaH. 3arps3HEHUE
BO3/yXa, YCWIEHHE MapHUKOBOTO 3P (deKTa, pa3pylieHrne 030HOBOTO CIIOSL.



Bonopon — nsnemMeHT uM mpocrtoe BemecTBO. Haxoxaenue Bomopona B
npupoae, (GU3MYECKUEe U XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOObI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pac4€Tsl M0 XUMUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuUpoOZie M B XKU3HU 4esnoBeka. KpyroBopot BOAbsI B IpUpoOE.
3arpsi3HeHre NpUpoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa neopranmdeckux coemuHennid. Oxcupapl. Kmaccumdukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. Homenkmarypa okcuaoB. Dusnyeckue U XUMHUYECKUC
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMbIC
ocHoBaHua. HoMeHknatypa ocHoBaHui. DPU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @uU3M4ecKue U XMMHYECKUE CBOMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCITMHEHMUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMNPEIECICHUE CONEPKaHUS KUCIOPOAa B BO3AYyX€E, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalieHus: TOpeHHs (Mmoxapa), O3HAKOMJIEHHE C oOpasllaMu OKCHIOB U
OMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W WU3YUYCHHE
CBOMCTB BOJOponaa (ropeHue), B3aumMozcicTBre Bogopoaa ¢ okcugoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IlOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpUAIIOB),
uccienoBanue oOpas3lOB  HEOPraHWYECKUX BEIIECTB PAa3UYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHUsI OKPACKH WHJUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,
uzydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIIOTHI,
KUCJIOT C METaJIaMH, PEaKIuid HEeUTpaiu3aluu, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO META/lJIa JAPYTMM M3 PacTBOpa COJU, PEIICHUE
AKCIEPUMEHTANIBHBIX 33/lad Mo TeMme «BakHeilllne KiIacchl HEOPraHUYEeCKUX
COEOMHEHUI.



IHepuoanueckunit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MenaeneeBa. CtpoeHue aToMoB. XUMHYECKas CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHbIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnonmueckuit 3aKoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Teprnonnueckoit cucrembl xumuueckux iemMeHToB J{. . Menneneesa. [lepuoas
u Tpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB IlepuoAa H
TPYIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IrPpyInaM U Nepruoaam.

3nauenue [lepuoguueckoro 3axkoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB Ul pa3BUTUA Hayku W mnpakTtuku. J[. M. MenneneeB — yuy€Hbli U
rpakJIaHUH.

Xumuyeckas cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipouieccrl OKUCIIEHUSI U BOCCTAHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pas3lloB BEHIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT U IIEJIOYEH, MPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropenue, peakiiiy pas3ioKeHUs, COSTUHEHNS).

Mesxwcnpeomemnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUWE KaK OOIMHUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATUM, SIBISIOIIMXCS CUCTEMHBIMH JIJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, rumoresa, Teopusl,
3aKOH, aHaliu3, CHHTE3, KiIaccudukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

dusuka: Marepus, aroMm, OJJIEKTPOH, MIPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJANOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUIN 3aps]l, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3NUYECKUE BEIUMYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE311bI, COoHIIE.

buonorus: dorocunres, npixanue, onocdepa.



['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJIBI,
II0JIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOAHBIC PECYPCHI.

9 KIIACC

BeurecTBo M XUMHYECKasi peaKIus

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUHM CBOMCTB
XUMHUYECKUX DJIEMEHTOB INIEPBBIX TPEX IEPUONOB, Kalus, KalblUUi H UX
COCIMHEHNUN B COOTBETCTBUM C IIOJIOKEHUEM JJIeMEHTOB B llepmomnueckon
CHUCTEME U CTPOCHHEM UX ATOMOB.

CrpoeHre BellecTBa: BHJBI XMMHUYECKOW CBS3M. THIIBI KPHUCTATUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHMYECKHX BEHIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COCIMHEHUN, TCHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEAKIUM 110 Pa3IMYHbIM MIPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKINH, TEPMOXUMHUECKUE
YpaBHEHUS.

[lonsiTue o ckopocT xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakuusx. [IoHsITHE 0 TOMOTre€HHBIX U TeTEepPOre€HHBIX
peakiusx. [lonsatue o xkaranuse. [lonstue o xumuueckom paBHoBecHU. DAKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKONW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHCIUTENbHO-BOCCTAHOBUTENLHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEILHON peakiuu. CocraBnenue YpaBHEHUHN

OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUWAd C  HWCIOJIb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMU
xumuueckol cBszu. Crenens aucconranuy. CUIbHBIE U ClIa0ble JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CI0BUS MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
IOJIHBIE W COKpAIIEHHBIE WOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM W cojJell B CBeTe€ MPEACTaBICHUH 00 AIEKTPOIUTHYECKOM
nuccormanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [[OHSITHE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJIOB W HEMeTasioB (rpadura W anmasa), CIOKHBIX BELIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKON pEeaKLHH
OT BO3JCHCTBUS pa3iIMYHbIX (AKTOPOB, MCCIEAOBAHUE DIIEKTPONPOBOIHOCTU
pacTBOpPOB BEWIECTB, IpoOLEcca AWCCOLMALMU KHUCIOT, IIEJIOYed U COJIeU
(BO3MOXXHO  HCHOJB30BAHME  BHUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,



WUTIOCTPUPYIOMIMX ~ MPHU3HAKM  MPOTEKaHUs  peakuuil  HMOHHOTO  OOMeHa
(oOpazoBaHue ocanka, BbIJCICHHE Ta3a, o00pa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakiuu pasIoKEeHHs, COSUHEHUS), pacliO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJILHBIX 3a]1ay.

Hemertanibl U MX coeinHEeHUS

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHWMHYECKHME CBOICTBA Ha TpuUMepe XJopa
(B3aMMOJEHCTBHE C METaUIaM{, HEMETaUIaMH, IIEeJI0YaMH). XJIOPOBOJOPO/I.
ConsHast KHMCIOTa, XMMUYECKHAE CBOMCTBA, NOJyd€HHE, NpUMEHeHue. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OPraHW3M 4YEJIOBEKAa. BaXHeWIne XJIOpUIbl U KX
HaX0XJIEHUE B IPUPO/IE.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHue u (uU3NUECKHUe CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJIIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMHUYEeCKue cBOMCTBA. OKCHUIIBI Cepbl KaK MPECTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucinora, (¢uU3NYECKHE M XUMHUYECKHE CBoilcTBa (oOmiue Kak
NPEACTaBUTENS Kjacca KHCIOT W cleuu@uyeckue). XHUMHUYECKHE pPEaKIuH,
JeXallue B OCHOBE MMPOMBILUIEHHOTO CHOCO0a MOJMY4YEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUCaOThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMs Ha
cynabdar-uoH. HaxoxmeHune ceppl m €€ COCTUHEHHA B MPHPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOMIeH CpeIbl COCIWHEHUSMHU Ccephbl (KUCIOTHBIC TOXK[IH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €0 MPEI0TBPAILICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIECHUSA. A30T, paclpoCTpaHEHHE B MPUPOJIE,
¢uznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyeckue 1 XMMHUYECKHUE CBOMCTBA, oJyyeHue U npuMeHeHnue. Conn aMMOHMUS,
ux QU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUMEHEeHHEe. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KHUCIOTa, €€ MoJydyeHue, (U3NYECKUe U XUMUYECKUE
cBoiicTBa (0OIIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  Clenu(uyecKue).
Hcnonp30BaHWe HUTPATOB M COJEM AaMMOHHA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuii. XuMHU4ecKoe 3arpsi3HeHNe OKPYKAIOUIEH Cpebl COSTUHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3MIecKue U XUMHUIECKHUE CBOMCTBA,
nonyuenue. Mcnons3oBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YI0OpEHUH.

O6mast xapaktepuctuka smemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTE€pHbIE  CTENEHH  OKHUCIEHHUSA.  YTIEpoJ,  aJIOTPOIIHbIE
MOAM(UKAIINKA, PACTIPOCTPAHEHHE B MpuUponae, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. AncopOriusa. Kpyrosopot yriepoaa B npupojge. OKCHabl yriepoja, ux



bu3nUecKkue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OPTaHU3MBEI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (1V), rumoresa riao6anbHOrO TMOTEIJICHUS KIWMaTa, MNapHUKOBBIN
abdexT. YronbHas KucnoTa U €€ coiu, ux (U3MUYECKue U XMMHYECKUE CBOICTBA,
nojiyueHue U npuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35MICTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COCIUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, STaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yroiab, NPUPOAHBIA Ta3, HedTh),
OPOAYKTHI WX TepepaboTku (OeH3WH), UX pOJib B OBITY W MPOMBIILICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN Ba)KHBIX BEILIECTBAX: JKUPAX, O€JIKaX, YIJIeBOJax — U UX
poJiMi B JKH3HM YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHWYECKHUX COCINHEHHUN.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpenctaBieHHus 00
okcuzae kpemuus (IV) u kpemuueBoil kucinote. CHIMKATBl, UX UCIOJIb30BAaHUE B
ObITYy, B MIPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30macHOro HMCIONIb30BaAHMS
CTPOUTENIbHBIX MATEPUAIIOB B OBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4ueHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IIPOBEICHHE KAUECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIIOJCHHUE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKHUE CBOMCTBa
TaJIOTEHOB M UX COEIMHEHUU (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPUATIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXKHO  MCHOJIb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIOICHHE TIpollecca OOYTIIMBaHUs caxapa Mo JACHUCTBHEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKUX CBOMCTB
pa30aBlIeHHOI CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON PeakIuK Ha Cyabdar-
WOH W HaOJIOJIeHWe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMM a3oTa, (ochopa W HX CcoeOUHEHUH (BO3ZMOKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (pochopHBIX ynoOpeHui, moaydeHue,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOICTB aMMHakKa, IPOBEACHHE
KAUECTBEHHBIX PEaKUMid Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO HCII0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHUe Moienen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJIy4deHHe, COOMpaHHe, paclio3HaBaHUE U W3YUYECHHE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBE/ICHNE KauyeCTBEHHBIX pEaKluii Ha KapOoHAT |
CUJIMKAT-UOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C



NPOAYKIIMEH CHUJIUMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelmme HeMeTalulbl M UX COCTUHEHUS».

MeTaJibl 1 X COeIMHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxeHusa B llepuomnueckor cucreMe XHUMHUYECKUX diemMeHToB [, .
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE METaJLUIOB. MeTayundeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKas  PEIIETKAa.  DJIEKTPOXUMHUYECKUH  pAll
HanpspkeHuil MetauioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. O0nue
CIIOCOOBI TIONIY4eHHUSI MeTauioB. [lOHATHE O KOPPO3WM METAJIOB, OCHOBHBIC
CrocoObl 3amMThl UX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTamnel: nonoxkeHue B llepuoamyeckon cucreme XMMHYECKHX
sanemeHToB . 1. MenneneeBa, CTpoeHHE MX aTOMOB, HAXOXJICHUE B MPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABl HAaTpusi W Kanus. I[IpuMeHeHHWe IIEeNOYHBIX METalIOB MW HX
COCIUHECHUM.

[[lenoyHO3eMENbHBIE METAUIBI MarHuil HW  KaJblMW: TIOJIOKEHHE B
Ilepuonnueckoin cucreMe xumMudeckux snemeHToB [[. Y. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHUE B Ipupojic. PU3nyecKre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanpluda. Baxseimue coeauHeHUs Kanblusg (OKCHUI, TUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AJFOMUHUN: TIOJ10keHUE B [leproindeckor CUCTeME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHHME aToMma, HaxOKICHHE B npupone. Puznueckue u
XUMHUYECKHE CBOMCTBA aTlOMUHHS. AM(POTEpHbIE CBOMCTBA OKCUIA U THAPOKCHUIA
AITIOMUHUSL.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHUECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOCHHE aTOMa, HaxXOXJAeHUE B mpupoae. Pusnmyeckue Hu
XUMHYECKHEe CBOMCTBA kene3a. OKCHIbl, TuapoKkcuabl U conr xenesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTaTOB  KOPPO3WHM  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCUCTBHUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), TPU3HAKOB  MPOTCKAHUS
KaueCTBEHHBIX PEAKIIMA HAa WOHBI: MarHusi, KajbllUs, alIOMUHUS, [IUHKA, XKeje3a
(1) u xene3a (1), menu (11), HaOMrOIEHNE U OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MWOHAaMU HATpusl, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIL30BaHUE
BUJICOMATEPHUAIIOB), CCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
Y TUJAPOKCHUJIA IMHKA, PEUICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baxueriue
METAJUIbI U KX COEUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa



BemecrBa u Marepuansl B NOBCEIHEBHOM JKM3HM 4eJOBEKa. be3omacHoe
WCII0JIb30BAHUE BEIIECTB M XUMHUYECKUX peakuuili B ObiTy. IlepBas momomuib mpu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XUMHUECKOE 3arps3HeHHE OKpyKalolleh cpenbl (MpeienbHas JOomycThUMas
KOHLIeHTpalus BeulecTs, aanee — [IJIK). Poias xumun B perieHnn 3K0JI0rMueCKuX
poOJieM.

Xumuueckuii IKCnepumMeHm:

M3y4yeHHe oOpaslloB MaTepUaliOB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmunie ceasu

Peanmnsanus MeXnpeIMETHBIX CBSI3€W INPU W3YYEHHH XMMHM B 9 Kiacce
OCYLIECTBJISIETCS 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIC TMOHSTHS: HAy4dHBINH (DaKkT, rumoresa, 3aKoH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IapPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

@usnka: Marepus, aTroM, D3JIEKTPOH, MHPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIbl, PaJUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUN 3apsifi, MPOBOJHHKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAast
peméTKa, CIUIaBbl, (PU3NYECKHE BEJIWYUHBI, €IUHULIBI W3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunHres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yA00pEeHHS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TMTATEIbHbIE BEILIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOy4YeHHS XMMHUU B €JAMHCTBE Y4YEOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUHUCKUMU
COL[MOKYJIbTYPHBIMH M JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAThCS  CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAMA U
pacIIMpEeHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKON HAyKH B JKHU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHPOBOM M OTEUECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rPasKAaHCKOT0 BOCITUTAHMS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBAaTEeIbCKOM, TBOPYECKOM W APYrMX  BHAAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOHM MAEATENBbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecce€ ITOM Yy4eOHOU MESITEIBbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApPUIIECH C MO3UIMHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHYECKHUE TPEICTABICHUSI O BEIIECTBE U XUMHUYECKOW pEakiMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTABIISIONIUE
OCHOBY JIJII IOHUMAHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSI MTPHUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MIPUPOIHOM CPEJION, O POJIM XMMHUHU B TTIO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

MO3HABaTEJbHBIC MOTHBBI, HAIPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C y4eOHBIMH TEKCTaMM, CIPABOYHOMU
JUTEPaTypon, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYEeHHMIO M TO3HAHUIO, JIF0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIHCKOM



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPAaBICHHOCTH M YPOBHS OOy4YEHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU MKW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOIs1, HAPKOTUKOB, KypeHus),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0€30MacHOCTH TIpU  OOpalleHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpEC K MPaKTHIYECKOMY M3y4eHHUI0 TTpodeccuii U Tpyaa pa3audHoro poa,
YBOKEHUE K TPYAy M pe3yibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHIMBUTyaIbHON TPAGKTOPUHU MPOJOHKCHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCUOHATBLHOM ASSTENHHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

HKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpasza >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
MpaBuUJI 0€30MaCHOTO MOBEICHUSI PU pabOTE C BEIIECTBAMU, a TAK)XKE B CUTyalUsIX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble MPU U3YYCHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M IMyTell MX pelIeHUs MOCPEIACTBOM METOJOB XUMUH,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeAMETHBIX peE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHUS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (PAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbhIE
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMETax U MO3BOJISIOT Ha
OCHOBE 3HAHUN U3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEJIOCTHOM
HAay4YHOW KapTHHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE NeCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATUBHBIC, PEryJISATHBHBIE), KOTOpblE 0OecneurnBatoT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JeATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

YMEHHUSI HCIMOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUH
3HAHUMW: PACKPBHIBATH CMBICI XUMUYECKUX MOHSATHUN (BBIACISTh UX XapaKTepHbIC



IPU3HAKH, YCTaHABJIMBATh B3aHMOCBS3b C IPYTMMHU MOHSATHSIMH), UCIOJIb30BATh
NOHATHUS 1711 OOBSICHEHUS OTJIEJbHBIX (PAKTOB U SBJICHUM, BEIOMpPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKHUE pACCYkACHUS (MHAYKTHUBHBIC, I€TyKTUBHbBIC, 10 aHAJIOTUHN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUA TOHATHS (NMPEAMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIEC MPEICTaBICHUS —
XUMHYECKUI 3HAK (CHMBOJ 3JIE€MEHTa), XUMHUYeckas QopMmylia U YypaBHEHHE
XUMHUYECKON peaKIMi — MPU PEIIeHUH y4eOHO-TIO3HABATENbHBIX 337a4, ¢ yUYETOM
TUX MOJEJBHBIX MPEJCTABICHUN BBISABISATH U XapaKT€PU30BaTh CYLIECTBEHHBIE
MPU3HAKU U3yYaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMHUYECKUX PEAKIIHA,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3Y4AEMBIX IIPOLIECCAX U SIBICHUSAX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHUE HCIIOIb30BaTh IOCTABJICHHBIE BOIIPOCHI B KayeCTBE HMHCTPYMEHTA
NO3HAHMs, a TaKXKEe B KAuyeCTBE OCHOBBI JJs ()OPMUPOBAHUS THIOTE3bI IO
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

npuoOpeTeHne OmbiTa IO IUIAHUPOBAHUIO, OPraHU3alUd M IMPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOAOM IIpoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 PE3yJbTaT, (POPMYIHPOBATH 0OO0OIICHUS U
BBIBO/IbI IO PE3YyJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HH(POPMALIMIO
pa3IMyYHBIX BUIOB U (HOPM MpeACTaBICHUS, MOTYYaeMylO U3 Pa3HbIX UCTOUYHUKOB
(Hay4yHO-TIOIyJIIpHAsl ~ JIUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpoChl NMPU TMOUCKE U OTOOpE
UHGOpMallMd U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX Ul BBIIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/1a4 ONPENEIEHHOIO TUIIA, TPUOOPETEHHE OIbITA B
00JaCTH  MCHOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BBIOUPATh ONTUMAIBHYIO (DOpMY MpeAcTaBieHus] HHPOpMaALUU U
WUTIOCTPUPOBATh pEIIAEMbIe 3aJa4d  HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
npyrumu popmamu rpaduKi ¥ KX KOMOMHAIUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHaJIM3UpoBaTh B Ipolecce Yy4eOHOH U
UCCIIEIOBATENLCKON J1EATEIbHOCTH UHPOPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBUS:



YMEHHUS 3aJlaBaTh BOIpPOCHI (B XOJe Juaiora W (WiM) JIHUCKYCCHUHU) TIO
CylIecTBY  oOCyXJaemMoil  TeMbl, (OPMYJIHpPOBATb CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHOMN 3a/1a4H;

YMEHHSI  MPEACTABISATH  IOJYYEHHBIE  pE3yJIbTaThl  I[MO3HABATEIBHOU
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTAX; JeJaTh MPE3CHTAIUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHUSI y4eOHOro COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENIbHOM M MCCJEAOBATEIbCKOM  JIESITEIBHOCTH  MPU  PEUICHUU
BO3HHMKAIOIIMX NpOOJIEM Ha OCHOBE Y4YE€Ta OOLIMX MHTEPECOB M COIrJIaCOBAHUS
no3unuid (00CyXaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPAHMHAIIHS
COBMECTHBIX JEHUCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBHS:

YMEHHUE CaMOCTOSITEIBHO ONPEACNATh UEIU JEATEIbHOCTH, [UIAHUPOBATh,
OCYHIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTAaBJIATh WA KOPPEKTUPOBATH
MPEVIOKEHHBIA AJITOPUTM  JI€MCTBHM MpPH BBINOJHEHUM 33aJaHUl C Y4ETOM
MOJIYYCHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MIPE/1JIaraéMble B YCIOBUU 3aJaHUM.

HPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHUIO 00s3aTEIBHOrO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIFOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4HbIC 3HAHMS, YMEHHUS U CIIOCOOBI
JNeWCTBUH, crnermuduuecKkue mIsd TIpeAMETHON o0macTu  «XHMHUS», BHUIBI
JNEATEIBHOCTH 1O  MOJYYEHHID HOBOIO  3HAHUS, €ro HWHTEpIpEeTaluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xonity oOyuenus B 8 kiiacce npeIMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:
pacKpblBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX TMOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKUN BJIEMEHT, IMPOCTOE€ BEHIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOIHAasT W HEOJHOPOJHAs), BaJE€HTHOCTb, OTHOCUTEIbHAs aTOMHas |
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIApHAs Macca, MaccoBas
JIOJIST XMMUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJISIPHBIN 00bEM, OKCUI, KUCIIOTA,
OCHOBAHHUE, COJIb, AJEKTPOOTPUIIATEILHOCTh, CTEIEHb OKHUCJICHUS, XUMHUYECKas
peakius, KiaccuuKamus peakiuil: peakiiuu COSAUHEHUsI, PEaKIUU Pa3JioKEHHUs,
peakiuy 3aMeIIeHUs, peakiMu OOMEHa, 2K30- M JSHIOTECPMHUYECKHE DPEaKIIHH,
TEIUI0BOM A(PGEeKT peakmuu, Sapo aToma, DJICKTPOHHBIM CJIOW aToma, aTOMHas
opOuTanb, paguyc aroMa, XWMHYECKash CBs3b, TOJIApHAs W HEMOJSIpHAs
KOBAJICHTHAsl CBSI3b, HOHHAS CBSI3b, MOH, KATHOH, aHHOH, PACTBOP, MAacCOBasl J0Js
BelllecTBa (IPOLICHTHAs! KOHIIEHTpPAIUsi) B paCTBOPE;



WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUUYECKUX MOHATUA U IPUMEHSIThH 3TH
MOHSATHS TIPYU ONHMCAHUU BEIIECTB U UX MPEBPALICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IJIsi COCTaBleHUS (POpMyIN BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

OTIPEIENIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTETICHb
OKHUCJICHHS] DJIEMEHTOB B OMHApHBIX COEIUHEHUSIX, MPUHAMJICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCy COCAMHEHMM Mo QopMynaM, BUJ XUMHYECKOU CBS3H
(KOBaJICHTHAsl U MOHHAs1) B HEOPTraHUYECKUX COCTUHECHUSAX;

packpeiBath  cMblicn  [lepuoamueckoro  3akona JI. WM. Mennaeneena:
JEMOHCTPUPOBATh  MOHMMAHHE  MEPUOJUYECKOM  3aBHCHMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT HUX IMOJOoKeHus B lleprogumueckoil cucreMme, 3aKOHOB
COXpPaHEHUs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO
y4eHUs, 3aKOHa ABOTaIpoO;

OMKCHIBATh U XapaKTepH30BaTh TabiuuHyio ¢dopmy [lepuonnyueckoir CUCTEMBI
XUMHUYECKUX AJIIEMEHTOB: Pa3jinyaTh MOHITHS «TJIaBHAs moArpyimna (A-rpymnma)» u
«mobounas moxarpymnmna (b-rpymnmna)», Manbie ¥ OOJBIINE MEPUOABI, COOTHOCHUTD
o0o3HaueHusi, KoTopble wumMmerTcs B Tabmune «llepuogmueckass cucrema
xuMuueckux sneMeHtoB JI. M. MeHaeneeBa» C 4YMCIOBBIMU XapaKTEPUCTHUKAMU
CTpPOEHHUsI aTOMOB XMMHYECKHX J3JIEMEHTOB (COCTaB W 3apsj sijipa, oOIIee YUcCIo
AJIEKTPOHOB U pACTIPEICTICHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIACCU(PHUIIMPOBATh  XMMHUYECKUE  DJIEMEHTHI, HEOPraHWYECKHE  BEIIECTBA,
XUMUYECKUE PEaKLMHU (110 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLUU BEIIECTB, 110
TerI0BoMY 3P (DEKTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIACCOB, TMOATBEpPKJAasi ONUCAHUE MPUMEPAMH MOJIEKYJSIPHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

MIPOTHO3UPOBATh CBOKMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOT'O COCTaBa,
BO3MO>XHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAILLCHUN B Pa3JIUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIHO M MOJISIPHYKO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyje COSAMHEHHUS, MAaCCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUYETHI MO YPABHEHUIO XMUMHUYECKOU

peaKIuu;
MPUMCHSITh OCHOBHBIC OIIEpAllUd MBICIIUTEIIBHOM JICATEILHOCTH — aHaIu3 H
CUHTE3, CpPaBHEHHUE, 0000IIeHNE, CUCTeMAaTU3aluI0, KIIacCU(UKAIIUIO, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3¢M — I M3YYCHHS CBOWCTB BEIIECTB U

XUMUYECKUX PEAKIIMM, eCTECTBEHHO-HAyUYHbIE METO/bl NO3HAHUS — HAONIOACHHUE,
U3MEpEeHUe, MOICIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICIICHHBIN);

CJIeIOBaTh MpPaBWJIAM TIOJIb30BAHUS XMMUYECKOW TMOCYAOM U Ja0OpaTOPHBIM
000OpyZ0BaHUEM, a TaKkKe MpaBUiiaM OOpalIeHHs C BEUIECTBAMU B COOTBETCTBUH C
UHCTPYKIUSAMU IO BBIMOJHEHUIO JIAOOPATOPHBIX XHMUYECKUX OIBITOB 10
MOJyYEHUI0O U COOMPAHUIO Ta3000pa3HbIX BELIECTB (BOJAOPOJA M KHCIOPOAA),
IPUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOIO
BCILIECTBA, IUIAHUPOBAaTb W IPOBOJAWTH XHMHUYECKHE OKCIIEPUMEHTBI IO



pacmo3HaBaHUIO PACTBOPOB IEJOYEH W KHUCIOT C TOMOINBI HWHANKATOPOB
(;makmyc, dheHondraienH, METUIIOPAHXK U JIPYTHE).

K xonIy oOydenus B 9 kiacce npeMETHbIC PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSATHH: XWMUYECKHH HJIEMEHT,
aToOM, MOJIEKyJa, MOH, KaTHOH, aHHOH, MPOCTOE BEIECTBO, CJIOKHOE BEIECTBO,
BaJICHTHOCTh, DJIEKTPOOTPUIIATEIILHOCTh, CTENEHb OKUCIEHUS, XUMHUYecKas
peaKIusi, XkMUYECKast CBSI3b, TEITIOBOM d(PPEKT peakiuu, MOJIb, MOJISIPHBINA 00BEM,
pacTBOp, DIJIEKTPOJIUTHI, HEIJICKTPOJUTHI, DJICKTPOIUTHYECKAS TUCCOIHAITHS,
peakuu MOHHOTO OOMEHa, KaTalu3aTop, XUMUIECKOE paBHOBECHE, OOpaTHUMbIC U
HEOoOpaTUMBbIE peakImm, OKHUCJTUTEIIbHO-BOCCTAHOBUTEIIHHBIE peaKIuu,
OKHUCJIUTENIb, BOCCTAHOBUTEIb, OKHCICHHE W BOCCTAHOBJICHHUE, AQJIOTPOTIHS,
aM(pOTEPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HOHHAS, METATUHYCCKas),
KpUCTaJUIMUeCcKasi pemérka, KOppo3us METaJUIOB, CIUJIaBbl, CKOPOCTh XUMUYECKON
peakiuu, npeaenbHo gomyctumas konnentpanus [1/1K Bemectsa;
WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX TOHITHI U TPUMEHSTH 3TH
MOHSTHUS TIPH ONMCAHUU BEIIECTB U UX MPEBPAILCHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIsi COCTaBJeHUS (POPMyI] BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;
OTPEJENATh BAJIGHTHOCTh W CTENEHb OKUCICHUS XHUMUYECKUX DJEMEHTOB B
COCIMHECHUSX PA3IUYHOTO COCTaBa, MPUHAIICIKHOCTD BEIIECTB K OMPEACIEHHOMY
KJIacCy coeauHeHud 1o ¢dopMynaMm, BHUA XUMHUUYECKOW CBsi3u (KOBaJICHTHas,
WOHHAs, METAJUIMYeCKas)) B HEOPTraHWYECKUX COCAUMHEHUSAX, 3aps]l HOHA TIO
XUMHUYECKON (hopmysie, XapakTep Cpenbl B BOJHBIX PACTBOPAX HEOPTaHWYECKHUX
COCIMHECHUM, TUTI KPUCTATUTMUECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpeiBath cMbici [lepmogmueckoro 3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 TMOHHMAHHE: OIMUCHIBATh W XAPAKTEPU30BATh TAOIUYHYIO
dbopmy Ilepuoguyeckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB: Pa3iMyaTh MOHATHS
«riaBHas noArpynna (A-rpyrmma)» u «mnobounas noarpynmna (b-rpynna)y», mansie u
OonbIIME  TEPHOJIbI, COOTHOCHUTh OO0O3HAYEHMs, KOTOpPbIE HMEIOTCS B
MEePUOIMYECKON TaONHIe, C YMUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsAn siApa, oOlee YHUCIo DJIEKTPOHOB U
pacrpeielieHue UX 10 3JEKTPOHHBIM CJI0SIM), OOBSCHATH 00IIHMe 3aKOHOMEPHOCTH
B U3MCHCHHUH CBOMCTB 3JIEMEHTOB M MX COCIMHECHUN B MPECIIax MaJIbIX TIEPUOIOB
Y TJIABHBIX MOATPYII C YIETOM CTPOCHHS MX aTOMOB;
KIacCU(PUIMpPOBAaTh  XMMHYECKHUE  DJIEMCHTHI, HEOPTraHWYCCKHE  BEIISCTBA,
XUMUYECKHE PeaKIny (110 YUCITY U COCTaBY YYACTBYIONIUX B PEAKIIUU BEIICCTB, 11O
TEeIIOBOMY J(dekTy, Mo HU3MEHEHUIO CTENEHEM OKHUCICHUS XUMHUYECKHUX
AJIEMEHTOB);
XapaKTepU30BaTh (OMHUCHIBATH) OOIMME U CIEIUPUICCKUE XUMHYECKHUE CBONCTBA
MPOCTBIX W CJIOXKHBIX  BEIIECTB, TMOATBEPXKIas OIMUCAHWE TMpUMEpaMu
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;



COCTaBIISAITh YPABHEHUS 3JICKTPOJUTUYECKON IUCCOLMALMM KHUCIOT, LIEJI0YeH u
COJIEH, MOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIMii HOHHOTO 0OMEHa, ypaBHEHHS
peaKkuuii, TMOATBEPKIAAIONIMX CYIIECTBOBAHUE TE€HETUUYECKON CBSA3U MEXKIY
BEIICCTBAMHU PA3JIMYHBIX KJIACCOB;

PACKpBIBATh CYITHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI MTOCPEICTBOM
COCTaBJICHHUS JICKTPOHHOTO OajlaHCca ATHX PeaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAICHUNA B Pa3IUYHBIX YCIOBUSX;
BBIYUCIISITH OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO XHUMHYECKOTO 3JIEMEHTa 1o (opMysie COCITUHEHUS, MaCCOBYIO
JIOJII0 BEILECTBA B PACTBOpPE, MPOBOJAUTH PAcCUEThl MO YPABHEHUIO XUMHYECKOU
peakuu;

coOJIIo1aTh TpaBHWJIa MOJB30BAHUS XUMHUYECKOM MOCYJI0H U J1a0OpaTOPHBIM
o0opyioBaHUEM, a Tak)Ke IpaBUJia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUH C
HHCTPYKIMSAMU TI0 BBITIOJHEHUIO JIA0OPATOPHBIX XHUMHUYECKHUX OIBITOB IO
MOJTYYEHHUIO U COOMPAHUIO Ta3000pa3HbBIX BEIIECTB (aMMHaKa U yIieKUCIIOro Tra3a);
MPOBOJIUTh PEAKIIUM, IOATBEPXKAAIOIMIME KAaYEeCTBEHHBIM COCTAaB Pa3IMYHBIX
BEILIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPHA-, OpOMHUJI-, HOAUI-, KapOOHAT-,
dbocdar-, cwmmkar-, cynbhar-, THIPOKCUI-UOHBI, KaTHOHBI aMMOHHUS U HOHBI
M3YyUYEHHBIX METAJVIOB, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOpPAX HEOPraHUYECKHUX
BEIIIECTB;

MPUMEHSThL OCHOBHBIC OIEpPAllUd MBICIUTEIBHON JEATEIRHOCTH — aHalIu3 WU
CUHTE3, CpaBHEHHE, O0O0O0OIIEHHEe, CHUCTEMATH3allUi0, BBIIBICHUE MPUUYUHHO-
CJIIEJICTBEHHBIX CBS3€U — ISl U3yYEHHUsI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIINM,
€CTECTBEHHO-HAyYHbICE METOJbI  TO3HAHWS — HaAONIOZIeHHWEe, HW3MEpEeHue,
MOJICTUPOBAHUE, IKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne

HaumenoBanue pa3aesioB U TEM

KosmnuecTBo yacos
KoHTpoJbHbIe IIpakTH4eckue

DJIeKTpOoHHbIe (LM (ppoBbIE)

n/n NporpaMMbI Bcero o0pa3oBaTeJbLHBIE PecypChl
porp padoThI padoThI P pecyp
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKHUE TOHSITHUSI
Xumus — BakHas 00J1acTh
. bubnuoreka IIOK
1.1 €CTECTBO3HAHMSI M MIPAKTHYECKOM 5 2 . 1
https://m.edsoo.ru/7f41837c
JEATEIILHOCTH YEJI0BEKa
bu6anorexa IIOK
1.2 BemecTBa u XUMHYECKHE pEaKITUN 15 1 1

https://m.edsoo.ru/7f41837¢c

Hroro no pasaciny

20

Pa3znea 2. BaxxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB

21 Bosznyx. Kucnopoa. ITonsitie 06 6 bubmmorexa [IOK

' OKCcHAax https://m.edsoo.ru/7f41837¢c
29 Bognopoa.Ilonarue o kucinorax u 8 1 bu6nuorexa [IOK

' COMIAX https://m.edso0.ru/7f41837¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJacChl 11 1 1 bubnuotexa [JOK

' HEOPTaHUYECKUX COCTMHCHHI https://m.edsoo.ru/7f41837c
Hroro mo pazmeny 30

Paspnen 3. [lepnoanueckuii 3axoH u Ilepu

Xumnueckas cBsizb. OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu

oauyeckasi cucreMa xXuMudeckux 3jieMeHToB /. U. MenaesneeBa. CTpoeHue aToMoOB.

[Iepuoanueckuii 3aKOH U

31 [lepuoanueckas cucrema 7 bubmuorexa [IOK
' XAMUYECKUX d1eMeHTOB /1. . https://m.edso0.ru/7f41837c
MenneneeBa. CTpoeHne aToMa
32 XuMHYeCcKas CBS3b. 8 1 bubmuorexa [JOK

OKHUCIIUTEBHO-

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

‘ BOCCTAaHOBUTCIIBHBIC PCAKIINHN

Uroro no pazgeny 15 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41837c
PesepBHOe Bpems 3 BHGJ_IHOTeKa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM Kontpoabnbie Tpaxriecke (uudposBbie)
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi

Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu

11 [ToBTOpEHUE U yriay6ieHne 3HaHUH OCHOBHBIX 5 1 bubnuoreka [IOK
pazzienoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636

19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
peaxkuuii https://m.edsoo.ru/7f41a636

13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubnuorexa [JOK
XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636

Hroro no pazneny 17

Pa3nen 2. HemeTa/uibl ¥ UX coeTMHEHUSI

21 OO0mras XxapakTepUCTUKa XUMHUUECKUX 4 1 bubnunoreka [JOK
sneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edso0o.ru/7f41a636

22 mewenton ViAurpymin. Cepan 6. 6 Bu6mnoexa LIOK
COCTHHEHHS https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX Eubanorexa [IOK

2.3 ?;Z;iﬁ;gi;/A_rp ymmet. A3oT, Gocdop u nx ! 1 https://m.edso<I)l.ru/7f41a636

24 mewenton NAnpymi. Yracpon nxpevti 6 ) p  Bubmorexa LIOK
e — https://m.edso00.ru/7f41a636

Hroro mo pazueny 25

Paszpnen 3. Metayuibl M UX COEIMHEHHS

3.1 OO61mue cBO¥CTBa METAIIIOB 4 Egggﬁ;ﬁ;{;gﬁﬁf 112636

3.2 Baxxueiime Metasuibl 1 UX COSIUHEHUS 16 1 2 Bubmiorexa HOK

https://m.edsoo0.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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Uroro no pazgeny

20

Pa3znea 4. Xumus 4 OKpysKamomas cpeaa

4.1 BemectBa 1 MaTepuaisl B )KU3HU YEJIOBEKa 3 BH6J_IHOTeKa HOK
https://m.edso0.ru/7f41a636

Hroro mo pazneny 3

PesepBHoe Bpems 3 BH6J_IH0TeKa LOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoaundecTBo 4acoB DJIeKTPOHHbIE
° Hara uudgpoBbie
u/n Tema ypoka Beero KOﬁHTpOJIbHLIe H[:jaKTI/I'ICCKHe W3yYeHHs 0GPa30BATENbHbIE
padoThI padoThI pecypeb
1 [Ipeamer xumun. Posb XumMuu B KU3HH 1 0 0 bubnuoreka [IOK
yeJjioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 ITonsarue o MeTogax MO3HAHUS B XUMUHU 1 0 0 https://m.edsoo.ru/ff0d227e
I1 o] «I
N I : B 0K
patop P patll https://m.edsoo.ru/ffod23dc
71a00paTOPHBIM 000PYTOBAHUEM
4 Yuctele BemnrecTBa U cMec. CriocoOnl 1 0 0 bu6mmoreka [JOK
paszielieHus: cMecei https://m.edsoo.ru/ff0d26ca
IT 02 «P
5 | coosoh (o ereon oanoran ol | 0 | BuGorexa LIOK
p p P https://m.edsoo.ru/ff0d28c8
COITN)»
bu6mmoreka [JOK
6 ATOMBI H MOTIEKYIIbI 1 0 0 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HaKU (CUMBOJIBI) 1 0 0 bubnunorexa [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
8 [IpocTbie U clnOKHbBIE BELIECTBA 1 0 0 https://m.edsoo.ru/ffod2a6e
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYILIPHOE y€HHE 1 0 0 https://m.edsoo.ru/ff0d2d50
3aKOH NOCTOSHCTBA COCTaBa BEIIECTB.
10  Xwumwmyeckas ¢popmyna. BaseHTHOCTH aTOMOB 1 0 0 bubmorera [IOK
’ https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX DIIEMEHTOB
11 OtHocUTeNbHAs aTOMHAs Macca. 1 0 0 bubmuorexa [JOK

OTtHocuTeabHAasE MOJIEKYJIIpHasi Macca

https://m.edsoo.ru/ff0d323c



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
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

12 MaccoBast 10JIs1 XUMHYECKOTO DJIEMEHTA B bubmuoreka [JOK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 Komnuecto BemecrBa. Monb. MossipHast bubnunoreka HOK
Mmacca https://m.edsoo.ru/ff0d5230
14 ®usnuecKkue 1 XUMHYECKHUE SIBJICHUS. bubnmoreka [JOK
XuUMHUYECKask peaKLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycioBUs NPOTEKAHUSI XUMUYECKUX bubnuoreka [IOK
peakuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnnoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Boruncnenus KoiMyecTBa, Macchl BELIECTBA 110 bubnuorexa [JOK
YPaBHEHUSIM XUMHUYECKUX PEaKIUn https://m.edsoo.ru/ff0d5708
Kiace a ec CaKIIH]
18 (coenHHHdéiiﬂuizejip(l)l\:KijIH; I/:;l\IZeui(;Ig; bubmnorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)
19 M. B. JIoMOHOCOB — y4E€HBIA-IHITUKIIONIEIHUCT. bubnunoreka [JOK
O06o0011eHe U cUCTeMaTU3alus 3HAaHUH https://m.edsoo.ru/ff0d40c4
20 Konrtponsnas padora Nel mo teme «Bemecta bubnnoreka [JOK
Y XUMHYECKHE PEAKIIUN) https://m.edsoo.ru/ff0d4290
B — .C .
21 Kucnopon — sevenrt n npoctoe nemcerao Butmmorexa LIOK
PO p B ’ https://m.edsoo.ru/ff0d448e
O30H
®du3nuecKue U XMMHUECKHE CBOMCTBA
22 KHCJIOpO/ia (peaKIuu OKUCIICHUS, TOPEHUE) bubmorexa LIOK
’ ' https://m.edsoo.ru/ff0d4614
[TonsiTre 06 okcugax
CriocoObI MOTy4eHUs KHCIOPO/Ia B
23 | maboparopuu ZIquOMBIHIJ'IerHOHCTI/I bubmorexa LIOK
) https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TR — Butmotexa LIOK
p yp ’ https://m.edso0.ru/ff0d4790
9K30- U SHAOTEPMUUYECKUX PEAKIIUAX
25 | TomnuBo (HedTh, yroiab U METaH). 3arpsi3HEHUE bubnuoreka [IOK



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
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

BO3ayXa, CIIOCOOBI €ro MpECaOTBpAIICHUA

https://m.edsoo.ru/ff0d4c4a

[TpakTuueckas padota Ne 3 o Teme

bu6mmoreka [IOK

26 «ITomydenne u co?npaHHe KHCIIOpoZa, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €r0 CBOHCTBY

97 Bomopoa — 35meMeHT 1 pocToe BEIECTBO. bubnmoreka [JOK
Haxoxnenue B mpuponae https://m.edsoo.ru/ff0d4dd0

28 ®du3nvecKue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojioposia. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo

29 [ToHsTHE O KUCIOTAX U COJISIX brbmoreka [JOK

https://m.edsoo.ru/ff0d50d?2

30 CrniocoOslI MostydeHus BOAOPOIa B 1abOpaTopuu bubmorexa HOK

https://m.edsoo.ru/ff0d4dd0
IT 3] 04
31 | lompremnse n sabapertte nonopons BuGanorexa LIOK
ya o p Aopoaa, https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €ro CBOMCTB)
. " bubmuorexa [JOK

32  MonspHslii 00bEM Ta30B. 3aK0OH ABOTAAPO https://m.eds00.ru/ffod542e
Brrunciaenus 00b€Ma, KOJIMYECTBA BEIIECTBA

33 ras3a 1o ero u3BeCTHOMY KOJIMUYECTBY BEIECTBA bubmorexa [JOK

” https://m.edsoo.ru/ff0d55a0
WK 00bEMY
B .

o |l o et o LOK
peakl o https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH I'a30B

35 dusnyeckue U XUMUYECKHE CBOUCTBA BOJIEI bubmioreka LJOK

https://m.edsoo.ru/ff0d587a
. bubmuorexa [JOK

36 CocraB ocHoBanwuii. [ToHsATHE 00 MHIUKATOpAX https://m.edsoo.ru/f0d59e2
B .H

37 menachmennme pactsops, Maccosas sos BuGnorexa LIOK

i p PbL. a https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
38 [TpakTrueckast pabota Ne 5 o teme bubnmoreka [JOK

«IIpuroToBiieHHE PACTBOPOB C OIIPEACIEHHON

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

MacCOBOMH JI0JIeH paCTBOPEHHOTO BEIIECTBAY

39 Kontponbnas pabota Ne2 no teme «Kucnopoz. bubnmoreka [JOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KacCU(UKAIINS, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
n .
o | e o oo Bumorea 110K
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHHUS: COCTaB, KJIaCCH(PUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonyyeHue u XUMHYECKUE CBOMCTBA bubnnorexa [HOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHne 1 XUMHYECKHUE CBOMCTBA KUCIOT bubmorexa LIOK
yi https://m.edsoo.ru/ffOdfee2
16 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnmnorexa [JOK
MOJIYYEHUS, XMMUYECKUE CBOMCTBA https://m.edso00.ru/00ad9474
[Tpaktuyeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
48 ['eneTndeckas CBA3b MEXKIY KJIaCCaMH bubnmoreka [JOK
HEOPraHUYECKUX COEIUHEHUN https://m.edsoo.ru/00ad9a50
N bubmuorexa [JOK
49 O0o01IeHre U cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch?
50 KonTponbhas padota Ne3 no teme "OcHOBHbIE bubnuoreka [IOK
KJIACChl HEOPraHUYECKUX COCTMHEHUM" https://m.edsoo.ru/00ad9ela
II
R T — Bu6miorera LIOK
' pyn https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
52  Ilepuonmueckuii 3akoH u [leproanueckas bubnuoreka [IOK
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cHCTeMa XUMHYECKuX aieMeHToB Jl. H.
Mennenecena

https://m.edsoo.ru/00ada52¢c

53 [Tepuonpl, rpymmbl, TOATPYIIITHI buGmnorexa LIOK
> ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIAEP. bubnmoreka [JOK
H30Tonm! https://m.edsoo.ru/00ada342
CtpoeHue dIEKTPO 000JI0UEK aTOMO
55 3J1TeI)Me§TPIOB JFI[epgz);I}II;I)C(KOﬁ izIH:TeMLTI IIF I]/SI bubimorexa [IOK
o https://m.edsoo.ru/00adaébc
Mennenecena
XapaKTeprUCTUKaA €CKOTI'0 DJIEMEHTA I10
56 eropnI(C)JTIOI:feIIII:II:) Bxlpahsgljozlllflql;:cxgﬁhéﬂlgeie Ji| bubumoreka [IOK
) https://m.edsoo.ru/00ada824
. MenneneeBa
3Hauenune [lepuomguueckoro 3akoHa
57 pisﬂ’i‘{;}l Haylz:;/ll IfII I;I;aKI;H;H IIE I}/II II\l/iIegHz[eneeB bubmmorexa LIOK
. v https://m.edsoo.ru/00ada96e
— Y4€HBIH, Iearor U rpaXkIaHuH
58 DIIEeKTPOOTPUIIATETLHOCTH aTOMOB bubnuotexa [JOK
XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumMnyeckas CBA3b Bubmioreka IJOK
https://m.edsoo.ru/00adac34
60  KoBaseHTHas MOJSpHAS XUMHYECKas CBSI3b bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HETTOJISIpHAS XUMAYECKas CBS3b Bubmiorexa HOK
https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 CreneHy oxucneHns https://m.edsoo.ru/00adae28
63  OKHMCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINN bubmiorexa LIOK
https://m.edsoo.ru/00adb076
64 OKUCINUTENIN U BOCCTAHOBUTEIN Bubmiorexa HOK
https://m.edsoo.ru/00adb076
65 KonTponbnas padota Ne4 no reme «Ctpoenue bub6nuorexa [IOK
aToma. XuUMHUIECKasl CBSI3b) https://m.edsoo.ru/00adb486
66  Pesepsublii ypok. O0o0ICHHE U bubnmoreka [JOK
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cucreMaTrusanusa 3HaHHI

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

67 PesepBHblit ypok. O60011€HNE U 1 bubnmoreka [JOK
cucTeMaru3anus 3HaHU1 https://m.eds00.ru/00ad9ch2
68 PesepBublit ypok. O6o0mIeHNE 1 1 bubnuoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE

Ne Hara uudposeie
Tema ypoka

n/n yp Bcero KOﬁHTpOJILHLIe Hpgucnmeclme U3yuyeHusi o0pa3zoBaTe/IbHbIE

padoThI padoThI pecypebi
Ilepuonuueckuii 3akoH. [lepuoauueckas
1 CI/I(E[CMI;. XUMHYECKHUX SHGMEHT(I)[B AU 1 bubmorexa LIOK
T https://m.edsoo.ru/00adb59%
MenpeneeBa
3aKOHOMEPHOCTH B U3MEHEHUH CBOWUCTB
2 XI/IMI/I‘IeCKIPiIX 3JIEMEHTOB IIEPBHIX TPEX 1 bubmorexa LIOK
P P https://m.eds00.ru/00adb6b6
MEpUOJIOB
Knaccudukanus u HoMeHKIaTypa bu6mmorexa [IOK

3 1 .

HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMUYECKON CBSI3W U THUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel no reme

5) «IToBTOpeHue u yriayoneHue 3HaHu 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

6 Knaccuukanus XuMU4ecKkux peakiui no 1 bubnnorexka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOMN PEaAKIINH.

7 [TonsiTue o FOMI())FCHHBIX U rete OFSHHL;I( 1 bubmiorexa HOK

p https://m.edsoo.ru/00adbe9a
peaKIusIx
[loHsiTHE 0 XUMHYECKOM PaBHOBECHH.

8 DakTOpPHI, BIUSIIONINE HA CKOPOCTh 1 bubmuorexa [JOK
XMMHYECKOHN PEAKIIUU U TTOJOKEHUE https://m.edsoo.ru/00adc28¢c
XUMHUYECKOTO PAaBHOBECHS

9 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. 1 bubnuoreka [IOK

CunbHbIe U cliadble JIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68
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bu6mmoreka [IOK

11 HoHHEIE YpaBHEHMA PeAKIIUM https://m.edsoo.ru/00add448
X €CKHUE 7 7|

o | e ol o B LOK

pel U https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTHYECKON JUCCOIHAITIT
X €CKHe CBOMCTBA COJIEH B CBETE
13 g I’I;VI I;I:aBH:HHI; oP(Ii ;J]'ieK J:)JIP:/I:I/II?GCTKOﬁ bubmiorexa LHOK
pea P https://m.edsoo.ru/00add8bh2
IUCCOLINAIINT
14 [TonsTHe 0 THIPOIU3E COCH bubmorexa LIOK
https://m.edsoo.ru/00add9d4
. bubmuorexa [JOK

15 O000111eHIE U CUCTEMATH3AIU 3HAHUI https://m.edsoo.ru/00addd12
[IpakTuueckas padorta Ne 1. «Pemienue bubnnoreka [JOK

16 ;
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KourponsHas padora Ne2 o reme

17 <<3JI€II<)TpOJII/ITI/IplleCKa${ JIACCOITUAITUS bubmorexa LIOK

) https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIUU B PACTBOPAX»

18 OO01mas xapakTepuCTHKA raJIOreHOB. bubnuoteka [JOK
XHMMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopon. ConsHa CIIOTA,

19 XIjIIME‘lzCIJjI/IS cIB[oﬁCTJ?aH rfoﬁﬂ J;HIIG Bubmioreka IJOK

’ ¥ ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
IIpa eckas padbora Ne 2 o teMme
20 «IPIO?HZHHKe ZolzISIH(;FI?'I KI/ICJI(l)-ITB;r 11/143 eHue eé bubmioreka LTOK
. ya » 13yH https://m.edsoo.ru/00ade348
CBOWCTBY
B cie 0 ypaBHE ec

21 peaxuuii, comn omnm w3 peareion s p BuGmiorexa [1OK
PeaKLHH, a p a https://m.edsoo.ru/00ade488
N30BITKE
OO6mras xapakTeprucTruka 3J1eMeHTOB VIA- bubnuorexa [JOK

22 ]

TPYIITIBI https://m.edsoo.ru/00ade64a

23 AnnoTponHbie MOIU(UKALIUN CEPHI. bubnmoreka [JOK

Haxoxnenue cepbl 1 €€ COEIMHEHUN B

https://m.edsoo.ru/00ade64a
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npupoje. XMMHUYECKHUE CBOMCTBA CEpPhI

24 CepoBonopo, ctpoenue, pu3nueckue u bubnmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.eds00.ru/00ade802

o5 Oxcunsl cepbl. CepHas KHCIIOTa, (PU3HUECKUC bubnunoreka [HOK
Y XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKkllny, JIexKallle B OCHOBE

26 MPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS bubnuoreka [IOK
CEpPHOM KUCIOThl. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroILEH Cpesibl COEAUMHEHUSIMH CEPbI

27 Beruucnenue MaccoBoi J0JIM BBIXO/1a bu6mmoreka [IOK
MPOYKTA PEaKLIKU https://m.edsoo.ru/00adec8a
OOmiast xapakTepucTrKa 1eMeHToB VA-

28 r HIHLI zAE’»OT pacn OCTpaHEHHE B MIPUPOJIEC bubmnorexa LIOK

PYHTIbL. > pactipoctp . PHpOAC, https://m.edsoo.ru/00adeeab
(bu3HUYecCKre U XUMUICCKIE CBOHCTBA

29 AMMUak, ero Gpu3nYecKue 1 XuMHU4YECKHe bubnuoreka [IOK
CBOMCTBA, NIOJIY4YCHUE U IPUMEHEHHUE https://m.eds00.ru/00adf004
[IpakTuueckas pabora Ne 3 mo Teme

30 <<1PIOJ'I eHHe al\fMI/IaKa U3yYEHHE ero bubmiorexa LIOK

Y Stk https://m.edso00.ru/00adf180
CBOMCTB»

31 A30THas KuCnoTa, e€ pusnyeckue u bubnnoreka [JOK
XUMHUYECKHE CBOKCTBA https://m.edso00.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJIEH aMMOHUS
B Ka4eCTBE MUHEPAJIbHBIX YI0OpEHUH. bubnuoreka [IOK

32 . :

XHAMHUYECKOE 3arpsI3HEHUE OKPYXKarOIEen https://m.eds00.ru/00adf518
Cpelbl COeTMHEHUSIMHU a30Ta
®ocdop. Oxeun dpocdopa (V) u pochopnas
33 KI/ICJ‘Iq())TE (I)I/ISI/I‘J-IIGE)KI/I? I/IpXI/I(MI/I)‘{e(:iI)(I/Ie(b P bubmiorexa LIOK
. https://m.edso00.ru/00adf68a
CBOWCTBA, TIOJIYYCHHUE
Ucnons3zoBanne pocdaToB B KayecTBe
34 MHUHEPAJIbHBIX z[q())6 (ZHI/II?I 3arpsasHeHue Bubmiorexa HOK
PIbHLIX YA100D - 2arp https://m.edso00.ru/00adfc20
MIPUPOTHOM cpenbl hochaTamMu
35 VYrinepon, pacnpocTpaHeHHEe B IPUPOJIE, bubmuoreka [JOK



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

(bmnqecm/le 1 XUMHYECKHE CBOMCTBA

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

Oxcupsl yriaepona, ux pusndeckue u

36 XHMHYECKHUE CBOMCTBA. DKOJOTHYCCKHIE bubmuorexa [JOK
poOJIeMBbI, CBSI3aHHBIC C OKCHJIOM YIJIepoaa https://m.edsoo.ru/00adfebe
(V)
37 VYronpHas KUCIIOTa U €€ COTH Eubmorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 110 TeMe
38 "I_II)OJI eHHe E)IGKI/ICJIOFO rasa Eubmorexa IIOK
ya yr i " https://m.edsoo.ru/00ae027e
KadecTtBeHHas peakiys Ha KapOOHAT-UOH
39 [lepBoHayanbHbIE MOHATUS 00 OPTraHUYECKUX bubnuorexa [JOK
BEIIECTBAX KaK O COEAUHEHUSX YIiIepoa https://m.edsoo.ru/00ae054e
40 KpeMuunii 1 ero coeiuHeHUs bubimoreka [IOK
p https://m.eds00.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
41 SKI:H'IC I/IMeHTaJ'II;HI)IX 3aj1a4 1o TemMe Eubmorexa IIOK
p . ! https://m.edsoo.ru/00ae0bf2
«Baxxnelnme HeMeTauTbl U MX COSAMHEHUS
KonTtponbHast pabota Ne3 o reme bubnnorexka [JOK
42 .
«BakHenme HeMeTaJUIbl U UX COSTUHEHUS https://m.edso0.ru/00ae0e18
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
43 3JIEMEHTOB — METAJIOB. MeTajuinueckas bubmuorexa [JOK
CBA3b U METAJUIMYECKAs] KPUCTAIINYECKAST https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKHE CBOMCTBA METAJIIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMHUUECKUIN P HAIPSOKEHUI Bubmiorexa HOK
P p P https://m.edso0.ru/00ae1156
METAIIJIOB
OO6mme crmocoOb! MOTYyIEHUST METaJLIOB.
Crnnasel. Beruncienus no ypaBHEHUAM bubnnoreka [JOK
45 . _
XMMHYECKUX PEAKIUH, €CITU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJEPKUT MPUMECH
46 [TonsTHE O KOPPO3UM METAJIIIOB bubmuorexa LIOK

https://m.edso0.ru/00ael1278
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bu6mmoreka [IOK

4t [Henourbie meTanbt https://m.edso0.ru/00ael4b2
48 OKcubl ¥ THAPOKCUIBI HATPHUS U KAITUS BH6J_IHOTeKa LOK
https://m.edso0.ru/00ae14b2
49 [I{enoyHO3eMENIbHBIC METAIIIBI — KAIBIIUN U bubmuorexa [JOK
MarHum https://m.edso0.ru/00ae15e8
50 Baxueiinme coeqMHEHNS KaJIbLIU BH6J_IHOTeKa HOK
https://m.edsoo.ru/00ae15e8
51 O00011IeHrEe U CHCTEMATH3AIIUs 3HAHUI
52 JXKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS BH6J_IHOTeKa LOK
https://m.edso0.ru/00ae1886
53 [IpakTuueckas padora Ne 6 o Teme bubnuorexa [JOK
"YK&cTtkoCTh BOJIBI M METO/IBI €€ YCTpaHEeHUS " https://m.edsoo.ru/00aelae8
. bu6mmorexa [IOK
54 AmommHni https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U bubnnorexka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.edso0.ru/00ae1d86
57 Oxcunsl, TUIPOKCH B U comnu xxene3a (1) u bu6mmoreka [IOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O000111eHrE U CHCTEMATH3AIIUS 3HAHUI
[IpakTnueckas padbora Ne 7. Pemenue
59 9KCIIEPUMEHTANBHBIX 33724 110 TeMe ESSSE%T:;%ES/%O%B des
«Basxkaenmme MeTamIbl 1 UX COSTMHEHM S — :
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
peaKIui, eClii OJTUH U3 PEarcHTOB JIaH B
60 M30BITKE WIIN COAEPIKUT IPUMECH. Egggﬁ;ﬁ;&gﬁ}éo% 1750
Beruncierus MaccoBOM TOIM BBIXOA — '
MIPOJYKTA PEaKIuu
61 O0001IeHrEe ¥ CHCTEMATH3AIMS 3SHAHUH
62 KontponsHast pabota Ne4 o reme
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«BakHelmme MeTaaabl U UX COCOAUHCHUA»

63 BemectBa u Marepuansl B NIOBCEIHEBHOM 1 bubnmoreka [JOK

JKU3HU YEJI0BEKA https://m.eds00.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEH 1 bubnunoreka [HOK

cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHnu 3K0JI0THYECKUX 1 bubnmoreka [JOK

pooem https://m.edso00.ru/00ae4270
66 PesepBHeIi ypok. O000IICHHE 1 1 bubmmoreka [JOK

cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001IeHNE 1 1 bubnuoreka [IOK

cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O60011eHuE U 1 bubnnorexa [HOK

CUCTEMaTU3alusl 3HAHUU https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
INPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

- Xumus, 8 knacc/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHue.

- Xumus, 9 xknacc/ 'abpuensu O.C., Octpoymos WU.I'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3narenscTBo «IIpocBemienue.

- Tabnuuel: [lepuonnyeckas cucrema xumuueckux snemeHToB J1. . Menneneena,
Ta0IHIa pACTBOPUMOCTH, HIEKTPOXUMUUYECKUN PSJ HAPSOKCHUS METAIIJIOB.

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb.-
Peanuzanusa-tpedosanuii-OI'OC-0CHOBHOT0-00111eT0-00pa30BaHusI. -
Metoauueckoe-nocooue-ais-yunrtens.pdf

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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