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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 oOcHOBe denepaibHOM paboyell mporpaMmbl
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 OOYYAIOIIMXCSA 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, PEKOMEHYEMYIO
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 OCHOBHON 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.

3HaHWE XUMHUHU CIY>)KUT OCHOBOM [ (POPMHUpPOBAHMS MHPOBO33PEHUS
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 yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMupoBaHUs KYJIbTYpPbI IMYHOCTH, €€ 00111eH U (PyHKIIMOHATLHON IPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JaromMxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX KaKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM eI TEIbHOCTH;

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

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B AKOJOTHYECKOE
oOpaszoBaHue 00YyUYarOITUXCS.

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



aIalITUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKHW XUMUH Ha ONpPeNeIEHHOM 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
OpraHUYECKON XHUMUHU.

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. OO0e ATH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MPHUHIMUITY
MOCJICIOBATENLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKHUX MPEIACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— TpelcTaBieHUd 00 AIEKTPOJUTHUYECKON JTMCCOIMAIMU BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKH
MOJYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YpPOBHSL K JPYrOMY, BBINOJHSAA (PYHKIUM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U TMOIYYCHHS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKON COCTABISAIOLICH HAYYHOU KAPTUHBI MUpPA 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 xknacce» u «Pusuka. 7 Kiacey.

[Ipy wu3ydyeHUM XUMHHM TPOUCXOAUT (POopMHUpOBaHWE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HaHUN — BaKHEUINUX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETUUCCKUX TOJIOKCHUH,
JIOCTYIIHBIX 00OOIICHU MHMPOBO33PEHUYECKOT0 XapakTepa, s3blka HAyKH, B
OpUOOIIEHNM K HAyYHBIM METOJaM I[IO3HAHHS TP HW3YYCHUH BEIIECTB U
XUMUYECKUX PEAKIUi, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHHUU U
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
3Ha4YCHUE MPUOOpENTH TaKue 1eIH, 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 CaMOCTOSTEIHLHOW TO3HABATEILHON EATEIbHOCTH, HAyYHBIM
METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCIoBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyYarOIUMUCS
OTbITa PAa3HOOOPA3HON NEATENLHOCTH, MO3HAHHWS M CaMOIIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (dopmupoBanue oOmel (QYHKIIMOHATBHOH W  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPY’KAIOIIEr0 MHUpa, MCIOJIb3ysl 3HAHUS M OIbIT, MOJTYYEHHbIC NMPU HU3YYCHUHU
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 TPYIOBOM JIEATEIBHOCTH B IEJAX
COXPAaHEHHMS CBOETO 30POBbS U OKPYKAIOILIEH MPUPOTHON CPEIIbI;

— pa3BUTHE MOTHBALUM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIIMTAaHUI0 Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoGuiisi U HAMPaBIEHHOCTH JaIbHEHIIIETO
oOy4eHus.

OOmiee 4YKMCIO 4YacoB, OTBEAEHHBIX IS M3YYCHUS XUMHUU Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJleli0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

[lepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsTHE O MeToAax MOo3HAaHMUS B XUMHH. UHCTbIe BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMECEH.

ATOMBI M MOJIEKYNbl. XHUMHUYECKUE 3JeMEHTbl. CHMBOJBI XHMUYECKUX
aneMeHTOB. [IpocTsie 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. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHUCJIa CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérsl mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHeHUA. 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 (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklMil (pasiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3iokeHHe T'MIpPOKCcHaa
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE Xkee3a ¢ pacTBopoM cosu meau (1),
U3y4EHUE CIOCOOOB pa3JesieHus CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHueE, UCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHUE OUUCTKH ITOBAPEHHOMN
CONM, HaONIOACHHE W  OMNHCAHME  PE3yJIbTaTOB  MPOBEACHUS  OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MAacChl, CO3JaHME MOJEIEH MOJIEKYJ
(IIapOCTEePKHEBBIX ).

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BelecTBo. Haxoknenuwe kucimopoaa B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoOsbl
MOJIyYeHHUs] KUclopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoaa B mpupoae. O30H — auioTporHas MoAupUKaIsa KUCI0pOoaa.

TennoBort »h(dEKT XUMHUUECKOW pPEaKIud, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pPeakUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
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 ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B KU3HU 4esnoBeKka. KpyroBopor BoAbl B IpupoeE.
3arpsi3HeHre NpUpoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coemuHeHnit. Oxcumsl. Knaccubukarms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyrommue. Homenkmarypa oxcuaoB. Du3nveckue U XUMHUYECCKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XUMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. dusndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Cosu. Homenknatypa cosieil. @U3M4ECKUe U XUMHYECKHE CBOMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCITMHEHMUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMNPEIECICHUE CONEPKaHUS KUCIOPOAa B BO3AYyX€E, MOTyYEHHUE,
coOupaHue, pacrno3HaBaHUE MW H3YYCHUE CBOICTB KUCIOPOJa, HAOIIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusi TOpeHus (Mmoxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W WU3YUYCHHE
CBOMCTB BOJOponaa (ropeHue), B3auMozcicTBre Bogopoaa ¢ okcugom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IlOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEHW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpUAIIOB),
uccieoBaHue OoOpas3IOB  HEOPraHWYECKUX BEIIECTB PAa3UYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKW WHJUKATOPOB B PacTBOpaxX KUCIOT M IIEIOYCH,
uzydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIuid HEeUTpalu3alyu, MOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO META/lJIa JAPYTMM M3 PacTBOpa COJU, PEIICHUE
AKCHEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHellne Kiacchbl HEOPraHUYECKHUX
COEOMHEHUI.



IHepuoanueckunit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MenaeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
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.
N. MengeneeBa. KopoTkomepuonHas ©  JiIMHHONEpUoAHas  (OpMBI
[Teprnonnueckoit cucrembl xumuueckux iemMeHToB J{. . Menneneesa. [lepuoas
u Tpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aTOMOB TEpBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPyIIaM U Mepruoaam.

3nauenue [lepuoguueckoro 3axkoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. WM. MenneneeB — yuy€Hbli U
rpakJIaHUH.

Xumuyeckas cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUusA.  OKHCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipoueccrl OKUCIIEHUST U BOCCTAHOBJIEHUS. OKUCITUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpas3lioB BEIIECTB METAUIOB W HEMETaJUIOB, B3aUMOJCHCTBUE
TUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT U IIEJIOYEH, MPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiiiy pas3ioKeHUs, COSTUHEHNS).

Mesxwcnpeomemnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMHUHM B § Kiacce
OCYIIECTBJISIETCS. 4epe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LHKJIA.

OO0mue ecTecTBEHHO--HAYyUHbIC TTOHATHS: HAYYHBIM (haKT, TUIoTe3a, TEopusl,
3aKOH, aHaliu3, CHHTE3, Kilaccudukanus, NEePUOJAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

dusuka: Marepus, aroMm, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOIIbI, PAJANOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUIN 3aps]l, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3MYECKUE BEIMYWHBI, STUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE311bI, COoHIIE.

buonorus: dorocunres, apixanue, 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. CtpoeHne aToOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMHM CBOMCTB
XUMHUYECKUX DJIEMEHTOB INIEPBBIX TPEX IEPUONOB, Kalus, KalblUUi H UX
COCIMHEHNH B COOTBETCTBHUM C IIOJIOKEHHMEM JJIEMEHTOB B Illepmommueckon
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 HOMEHKJIATypa HEOPraHUYECKHX BEIIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COCIMHEHUN, TCHETUYECKas CBsI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEAKIUM 110 Pa3IMYHbIM MIPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, IOo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUacCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsiTue o ckopocT xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakuusX. [IoHsITHEe 0 TOMOreHHBIX U IreTepOre€HHBIX
peakiusx. [lonsatue o xkaranuse. [lonstue o xumuueckom paBHoBecHU. DAKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKONW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKLMUM,  JJIEKTPOHHBIM  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHMI
OKHUCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJIB30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEUIECTB C PA3JMYHBIMU BHJAMU
xumuueckol cBszu. Crenens aucconranuy. CUIbHBIE U ClIa0ble JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
IOJIHBIE W COKpAIIEHHBIE WOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM W coOJell B CBeTe€ MPEICTAaBICHUH 00 BIEKTPOJUTUUYECKON
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 (PAKTOPOB, 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, oO0pa3oBaHHE 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

OOmrast xapakTepucTuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHWMHYECKHME CBOICTBA Ha TpuUMepe XJopa
(B3aMMOJEHCTBHE C METaUIaM{, HEMETaUIaMH, IIEeJI0YaMH). XJIOPOBOJOPO/I.
ConsHast KMCIOTa, XMMUYECKHE CBOMCTBA, NOJydE€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 cTeneHu okucieHus. CTpoeHue u (u3NYEeCKue CBOMCTBA
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 kucinoTta, (QuU3NYECKHE M XUMHUYECKHE CBoilcTBa (oOmipe 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. Haxoxmenue ceppl m €€ COCOTUHEHHH B TMPHPOAE. 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 OKUCIEHUSA. 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, MpUMeHEeHHe. 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. XuMHU4eCcKoe 3arpsi3HeHNe OKPYKAIOUIEH Cpeibl 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,
nosnydyenue. Mcnonb3oBanue pocaToB B KAUYECTBE MUHEPATBHBIX YIOOPEHUH.

O6mast xapaktepuctuka smemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTE€pHbIE  CTENEHH  OKHUCIEHHUSA.  YTIEpoJ,  aJIOTPOIIHbIE
MOAM(UKAIINKA, PACTIPOCTPAHEHHE B MpuUponae, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6Oiusa. KpyrosopotT yriepoaa B npupojge. OKCuabl yriepoja, ux



bu3nUecKkue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OPTaHU3MBEI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KJUMaTa, MapHUKOBBIN
abdexT. YronbHas KuciaoTa U €€ coiu, ux (HU3MUYECKue U XMMHYECKHE CBOICTBA,
nojiyueHue U npumeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35MICTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
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 BEIIECTBAX: JKUPAX, OEJIKaX, YrJIeBOJax — U UX
poJiMi B JKH3HM YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHWYECKHUX COCINHEHHUN.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE H
npuMmeHenne. CoenuHeHUs KpeMHus B mnpupoge. OOmue mnpencTtaBieHus 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 IOBCEAHEBHOM JKU3HHU.

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 MX COEJUWHEHHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHANIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXKHO  MCHOJIb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIOICHHE TIpollecca OOYTIIMBaHUs caxapa Mo JACHUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XUMHYECKHUX 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 (HOCHOPHBIX YAOOpPEHUH, MOTyUYEHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOICTB aMMHakKa, IPOBEACHHE
KAUECTBEHHBIX PEaKUMid Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHne NMpU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO UCII0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4eHue Moenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MPOTHBOra3a, MoJIy4eHHe, COOMpaHue, paclo3HaBaHUE U H3YYCHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBE/ICHNE KauyeCTBEHHBIX pEaKkluii Ha KapOoHAT |
CUJIMKAT-UOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C



NPOAYKIIMEH CHUJIUMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTalulbl U UX COCIMHEHUSD.

MeTaJsibl 1 KX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxeHusa B llepuomnueckor cucreMe XHUMHUYECKUX diemMeHToB [, .
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE METaJLUIOB. MeTayundeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKAa.  DJIEKTPOXUMUYECKUH  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) U UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[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 Kaiusd. [IprMeHeHHe MIEeNOYHBIX METALUIOB U HX
COCIUHECHUM.

[[lenoyHO3eMENbHBIE METAUIBI MarHuil HW  KaJblMW: TIOJIOKEHHE B
Ilepuonnueckoin cucreMe xumMudeckux snemeHToB [[. Y. MenneneeBa, crpoeHue
MX aTOMOB, HAXO0XKJICHHUE B Ipupojic. PU3nyecKkre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanpluda. Baxseimue coeauHEHUS Kaiblidsg (OKCUJ, TUIPOKCH, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AJFOMUHUN: TIOJ10keHUE B [leproindeckor CUCTeME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHHME aToMma, HaxOKICHHE B npupone. Puznueckue u
XUMHUYECKHE CBOMCTBA aTOMHUHMS. AM(POTEpHbBIE CBOICTBA OKCUAA U THAPOKCH]IA
AITIOMUHUSL.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHUECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOCHHE aTOMa, HaxXOXJAeHUE B mpupoae. Pusnmyeckue Hu
XUMHUYECKHEe CBOMCTBA xkene3a. OKCuIbl, Tuapokcubl U conr xxene3a (I1) u xxenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTaTOB  KOPPO3WHM  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aMMOJCHCTBUS OKCHIIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), TPU3HAKOB  MPOTCKAHUS
KaueCTBEHHBIX PEAKIMA HAa MOHBI: MarHus, KajblMs, aJIIOMUHUS, [IMHKA, Keje3a
(1) u xene3a (1), menu (11), HaOMrOIEHNE U OMMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMEHH MWOHAaMU HATpusl, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIL30BaHUE
BUJICOMATEPHUAIIOB), CCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
Y TUJPOKCHUJIA LIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe «Baxueliue
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 3arpsi3HEHHE OKpyKarouleh cpenbl (MpeiesbHas IomycThuMas
KOHLIeHTpalus BeulecTs, aanee — [1JIK). Poias xuMun B perieHnun 3K0JI0THYeCKUX
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 HCIOJIb30BAHME KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK Y TIOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCHU(pUKALMs, TEePUOJUIHOCTh, HAOIIOACHHUE,
HKCHEPUMEHT, MOJICTIMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MAPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PATMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsii, MPOBOJIHUKH,
MOJYNPOBOJHUKH, JUAJICKTPUKH, (POTOAIEMEHT, BELIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAast
pemeéTka, CIuiaBbl, (PU3WYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPATHLHBIE
yA00pEeHHS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TMTATEIbHbIE BEILIECTBA.

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



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IMHCTBE Y4eOHOH H
BOCIIMUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOY4YarOUIUXCS
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
U HAyYHOMY HACIEOUI0, TTOHUMAaHHS 3HAYECHUS XUMHUUYECKON HAayKh B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rPasKAaHCKOT0 BOCITUTAHMSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTMX  BHJAX
JEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOW [EATEIBHOCTH TMIPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEACHHE W TIOCTYIIKM CBOMX TOBAPHUILEH C TMO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMUMHYECKOW pEakIMH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH U COCTaBIISIOIIUE
OCHOBY JIJII IOHUMAHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSI MTPHUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HaBaTEJbHbIE MOTHBBI, HAlPABJIICHHBIC HA TOJIyYECHHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIPABOYHOU
JUTEpPaTypoOr, JOCTYIMHBIMU TEXHUYECKHUMHU CpPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTHH;

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



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOAMMOCTU COOJNIOJICHUs TpaBui 0E€30MacHOCTH MpU  OOpalleHUuH ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAaKTHIECKOMY U3yUYeHHUI0 TIpodeccrii U Tpyaa pa3audHoro poja,
YBOKEHUE K TPYAy M pe3yibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUS TPEAMETHBIX 3HAHUW 10 XWUMHH, OCO3HAHHBIA BHIOOD
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 MPOdeCCUOHANTBHON CPEJIE;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

HKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3MYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
MpaBuUJ 0€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKXKE B CUTYalUsIX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJy4aeMble MPU U3YYCHUU XUMUH, JJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeAMETHBIX peE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYTOe.), KOTOPhIC
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMETax U MO3BOJISIOT Ha
OCHOBE 3HAHUN U3 ITUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAay4YHOW KapTHHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE NeCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATUBHBIE, DPETYJISITUBHBIE), KOTOpblE oOOecreunBaloT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JeATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

YMEHHUSI HCIMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILIICHUS] MPU OCBOEHUU
3HAHUMW: PACKPBHIBATH CMBICI XUMUYECKUX MOHSATHUN (BBIACISTh UX XapaKTepHbIC



IPU3HAKH, YCTaHABJIMBATh B3aHMOCBS3b C IPYTMMHU MOHSATHSIMH), UCIOJIb30BATh
MOHATHUS NIl OOBSICHEHUS OTJIEIBHBIX (PAKTOB M ABJICHU, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIUid,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIpPoOlleCC€ IO3HAHUA TOHATHS (NIPEAMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIEC MPEICTaBICHUS —
XUMHYECKUI 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMHUYECKON peaKIMK — MPU PEIIeHUH y4yeOHO-TI03HABATENIbHBIX 3a/1a4, ¢ y4ETOM
TUX MOJEJBHBIX MPEJCTABICHUN BBISABISATH U XapaKT€PU30BaTh CYLIECTBEHHBIE
NPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3YHYAEMBIX IPOLECCAX U SIBICHUSIX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHUE HCIIOIb30BaTh IOCTABJICHHBIE BOIIPOCHI B KayeCTBE HMHCTPYMEHTA
NO3HAHMs, a TaKXKEe B KAuyeCTBE OCHOBBI JJIs1 (POPMHUPOBAHUS TUIIOTE3BI I1O
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

npuoOpeTeHNe OmbiTa MO IUIAHUPOBAHUIO, OPraHMU3alMM U TPOBEACHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOAOM IIpoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJbTar, (PopMyIHpoBaTh 000OLIEHUS U
BBIBO/IbI IO PE3YyJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MPOJIENIaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HH(POPMALIMIO
pa3IMyYHBIX BUIOB U (DOPM NpeACTaBICHUS, MOIYyYaeMylO U3 pa3HbIX UCTOUYHUKOB
(Hay4yHO-TIOIyJIIpHAsl ~ JIUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl VHTepHeTa), KPUTHUYECKH OLIEHWBATh NPOTHUBOPEUYMUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpoChl NMPU TMOUCKE U OTOOpE
UHGOpPMAIllMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 33/1a4 ONPEEIEHHOTO TUIIa, TPUOOPETEHNE ONbITA B
00JaCTH  MCHOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANbHYIO (DOpMY TIpeacTaBieHUs] HHPOpMaALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
npyrumu popmamu rpaduKi ¥ KX KOMOMHAIUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHaJIM3UpoBaTh B Ipolecce Yy4eOHOH U
UCCIIEIOBATENLCKON N1eATEIbHOCTH MH(POPMAIMIO O BIUSHUHM 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  OOCyXJaemMol  TeMbl, (OPMYJIMpPOBATH CBOM  IPEAJIOKEHHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHOMN 3a/1a4H;

YMEHHSI  MPEACTABIATH  IOJYYEHHBIE  PE3yJNbTaThl  MO3HABATEIbHOMN
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTAX; JeJaTh MPE3CHTAIUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

yMEHHSI y4eOHOro COTPYAHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MMO3HABATEIbHOW W MCCIEAOBATEIBCKOM  JIEITEIBHOCTH MNPU  PEUICHUH
BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE Yyu€Ta OOLIMX HHTEPECOB M COIJIACOBAHUS
no3unuid (00CyXaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPAHMHAIIHS
COBMECTHBIX JEHCTBUM, OINPEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYHIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BBIOMpaTh Hanbosee 3heKTUBHBIE CIIOCOOBI pelieHus yUeOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTAaBJIATh WA KOPPEKTUPOBATH
[IPEIUIOKEHHBIM QITOPUTM JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OIICHUBATh COOTBETCTBHUE TMOJYYEHHOTO pE3yJIbTaTa 3asBICHHOM IIEJIU, YMECHUE
MCIMOJI30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, ITPE/IJIaracMbl€ B YCIOBUH 33 IaHUH.

HNPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTEIBHOTO
COJIep>KaHMs, YCTAHOBJIEHHOIO JIaHHOM ¢enepanbHOi paboyeil mporpaMMoH,
BBIJICJISIFOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4HbIC 3HAHMS, YMEHHUS U CIIOCOOBI
JIeWcTBUM, crnermuduuecKkue g IPEAMETHONH 0o01acTh  «XHUMHUS», BB
JNEATEIBHOCTH 1O  MOJYYEHHID HOBOIO  3HAHUS, €ro HWHTEpIpEeTaluH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX M HOBBIX CUTYAIUsIX.

K xonity oOyuenus B 8 kiiacce npeIMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATHW: aTOM, MOJIEKYJa,
XAMHUYECKUU DJIIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10J1sl XUMHUUYECKOTO JIEMEHTa B COCAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPHULIATEIBLHOCTh, CTEICHb
OKHCJICHUS, XUMHYECKasl peaKkuus, KiacCUuPUKaUs peakiuil: peakiuu
COCMHEHUS, PEAKLUMH PA3JIOKECHUS, PEAKUUM 3aMEUICHUS, PEaKIUU
oOMeHa, 3K30- ¥ SHJOTCPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakiinu,
AP0 aTOMa, OJJIEKTPOHHBIN CIIOM aroma, aToMHas OpOWTalb, PaJNYC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAS W HEMOJSIpHAs KOBAJICHTHAsl CBA3b,



WOHHAs CBS3b, MOH, KATMOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(mponeHTHas: KOHLIEHTpAaI|sl) B paCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHWMHUYECKHX TOHATUA H
MPUMEHSTH ATU TOHSITHS MPU ONMUCAHUU BEUIECTB U UX MPEBPaAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPaBHEHUIN XUMHUYECKUX PEAKIINA;

OTPEENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX,
CTENIEHb  OKWUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAUHEHUSIX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBath cmbich [lepuogmueckoro 3akona JI. M. Mengeneena:
JEMOHCTPUPOBATh TOHUMAHHE TEPUOJANYECKONM 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MojoxxkeHus B Ilepuomgmyeckoid cucreme,
3aKOHOB COXPAaHEHHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TaOmuuHyio ¢dopmy [lepuoanueckoii
CUCTEMBbl XHMMHMYECKHMX OJJIEMEHTOB: pa3iuyaTb IIOHATUS «TJIaBHas
noarpymnmna (A-rpymmna)» u «mnobounas noarpynmna (b-rpyrmma)y, manbsie u
OOJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuoauueckass cuctemMa Xumudeckux osyemeHToB [, U.
MeHneneeBay ¢ YHCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0Ilee YUCI0 PIECKTPOHOB
U pacrpeesiCHUe UX Mo JEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIIECTB, M0 TEIIOBOMY 3D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/IAsi OMMCAHUE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KAYECTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpALICHUA B
pPa3IMYHbBIX YCIOBHSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJSAPHYIO M MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XUMHUYECKOTO »JJeMeHTa 1o dopmylie
COCIMHEHHS, MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIC OIEPALMM MBICIUTEIBHON JAEATEIbHOCTU — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IeHre, CUCTeMaTH3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE MPUYUHHO--CJICACTBEHHBIX CBA3EH — JUIsI U3YyUYECHHUS] CBOMICTB
BEIIECTB M XHUMHUYECKUX PpEaKLHil, €eCTEeCTBEHHO-HAYYHbIE METObI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );



CIENOBAaTh  IIpaBWJIaM  TMOJIb30BAHUA  XUMHUYECKOM  IOCYIOM W
7ab0paTOpHBIM  000pPYJIOBAaHMEM, a TaKXe TMpaBuUiiaM OOpallleHUus C
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKUHUSMHU 1O BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
pacTBOPOB C ONPEAECTEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJJAHUPOBAaTh M MPOBOAUTH  XHUMHUYECKHE  DKCHEPUMEHTHI IO
PACIIO3HABAHMIO PACTBOPOB LIEIOYEH M KUCIOT C OMOIIBIO HHAUKATOPOB
(;makmyc, heHondTaIeH, METHIIOPAHXK U APYTHE).

K xonIty oOydenus B 9 kiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TOHSATUNA: XUMHUYECKUM
DJIEMEHT, aTOM, MOJIEKYJA4, WOH, KaTMOH, AaHHWOH, IPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJIEHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYEeCKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCIEHWE U  BOCCTAaHOBJICHUE,
ajuioTponusi, aM(pOTepHOCTh, XUMHUYECKasi CBS3b (KOBAJEHTHAs, MOHHAs,
MeTajuInyecKasi), KpHUCTAJUIMYECKass pelmETKa, KOppo3us METALIOB,
CIUIaBbl, CKOPOCTb XHMMHYECKOM PEaKUHH, NPEAETbHO JIOMyCTUMAas
xoHueHTpaus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHH U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAENATh BAJICHTHOCTh U CTEIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COCOVMHEHUAX PpAa3JIMYHOIO COCTaBa, IPUHAIJIEKHOCTh BELIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmysiam, BHUJI XUMHUYECKOU
CBs3M (KOBAJICHTHAs, WOHHAsA, MeETaUIMUecKasi) B HEOPraHMYECKUX
COCIIMHEHHUSX, 3apsiji MOHA MO0 XUMHUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PAacCTBOPax HEOPraHUYECKUX COCAMHEHUH, TUN KPUCTAIIIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBatb cMmbica Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHMWE: ONHUCHIBATH U XapaKTepPU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMbl XUMHYECKUX AIIEMEHTOB:
paziuyarh TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» W «moOouyHast
noarpynmna (b-rpynma)», manbie u  OonbIMe TMEPUOABI, COOTHOCHUTH
0003Ha4YCHUS, KOTOpPhIE HMMEIOTCS B IIEPUOAUYCCKONM TabauIe, C
YUCIIOBBIMU  XapaKTEPUCTHKAMH  CTPOCHHMSI  aTOMOB  XHUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsia  sjapa, oOImee 4YUCIO DJIEKTPOHOB W



pacnpeneneHne WX 10 DJJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npenesax MallbIX MEePUOJIOB U TJIABHBIX MOJTPYIIl C YYETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKHE peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIUH
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUICCKUE XHUMHYCCKUE
CBOMCTBAa TPOCTBIX W CJOXHBIX BEIIECTB, MOATBEP)KIAs OIMKMCAHUE
MpUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPAaBHEHHUS JJICKTPOJUTHYCCKON JHUCCOIMAIIANA  KHUCIIOT,
HIeJI0YEH U COJICH, TOJTHBIE U COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS peaKkluid, MOATBEP>KIAONIMX CYIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ATHX PEaKIui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOKHOCTH TPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUNH B Pa3IUYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 ¢dopMmyIe
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHUIO XUMHUUYECKOU PEaKIINH;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a00paTOpHBIM  00OpYNOBaHMEM, a TaKXKe TMpaBWia oOOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAaKa U YTIECKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMM,  TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUSI M HMOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIIBHON NEATCILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMATU3AIlMI0, BBISIBICHUE
IPUYUHHO-CJICJACTBEHHBIX CBS3€H — JUIA M3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIWi, €CTeCTBEHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOMIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u K 0 JuiekTpoHHbIE (UG POBHbIE)
n/n TeM NPOrpaMMbl Bcero OHTPO.ILHEBIE PaKTHiecKkue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nea 1. [lepBoHayaibHble XUMHUYeCKHE OHATHS
XuMusg — BakHas 00/1acTh

11 €CTECTBO3HAHMS U 5 2 bubnnoreka IIOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

yeJIOBEKa

19 BelectBa 1 XuMHueCcKe 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellIECTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oxcuagax https://m.edso0.ru/7f41837c
99 Bonopon.Ilonsitue o kucnorax 5 1 bubmuoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bu6nuoreka [IOK

HCOPTaHUYCCKUX COE€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Pasnen 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.

Xumuuyeckasi cBsi3zb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH

Ilepuoauueckuii 3aK0H U
[Tepuoanueckas cucrtema
XUMUYECKHnX 3y1emeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma

3.1

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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Xumudeckas CB3b.

bu6nuoreka [IOK

3.2 OKHCIHTENBHO- 8 https://m.edso0.ru/7f41837¢

BOCCTAHOBHUTCIILHBIC peaKHI/II/I

bu6nmoreka [IOK

Wroro o pazeiny 15 https://m.eds00.ru/7f41837¢
P 3 bu6nuoreka [IOK

€3CPBHOC BpEM:1 https://m.edsoo.ru/7f41837c
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Y —— Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06pa30OBATEIBHBIE
padoThI padoThI pecypesi
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edso00.ru/7f41a636
Htoro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubnnorexa [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
2 | e e ; B 10K
' PYIIIBL. L¢P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
bu6nmorexa LIOK
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 https://m.eds00.ru/7f41a636
COEIMHEHUS
e | e o ; : , B oK
' . PYIIEL post https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUS
Hroro no pazneny 25
Pa3nen 3. MeTasuibl U UX COeIMHEHHUS
3.1 OO6mmue cBO¥CTBa METAIIIOB 4 bubnmorexa LIOK

https://m.edsoo.ru/7f41a636
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bubnmoreka [IOK

3.2 Baxneiime MetTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3znea 4. Xumusi 1 OKpysKaomas cpeaa

4.1 BemectBa u Matepuaibl B )KU3HU Y€IIOBEKA 3 Bubmorexa HOK
. https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 Bubmzorexa HOK

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

8 KUIACC

KoJsnuecTBo 4yacoB JJIeKTPOHHbIE
[JarTa usyyenus
Ne Tema ypoka Kontpo e IIpakTHueckue unpposbie
n/m y Bcero aglOTTILI'HBHH %OTTBIIH " o0pa3oBaTebHbIE
P P 8-2,0 8-B 8-r pecypenl
[Ipenmer xumuu. Pone xumun BuGmmotexa LIOK
1 B JKM3HM 4YeioBeKka. Tena u 1 01.09 01.09 01.09 https://m.edsoo.ru/ff0d210c
BEIIECTBA
[Tonsitne o Metoiax bu6mmorexa [IOK
2 MMO3HAHUS B XUMHUHU 1 05.09 06.09 07.09 https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1
«[IpaBwmita paboTHI B
N bubmuorexa [JOK
3 nabopaTopuu U MPUEMBI 1 1 08.09 08.09 08.09 https://m.edsoo.ru/ff0d23dc
oOpariieHus ¢ 1ab0opaTOPHBIM
000pyI0BaHUEM
4 UwrcThle BEMIECTBA M CMECH. 1 12.09 13.09 14.09 bubmmoreka [JOK
CriocoOsI pa3eneHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padota No 2
5 «Paznenenue cmeceit (Ha 1 1 15.09 bu6mmoreka [IOK
MIpUMEpPEe OYUCTKU ' 15.09 15.09 https://m.edsoo.ru/ff0d28c8
TTOBapEHHOM COJH)»
bubmuorexa [JOK
6 ATOMBI M MOJICKYJTBI 1 19.09 20.09 21.09 https://m.edsoo.ru/f0d2a6e
XHUMHYECKUE DIICMCHTEHI.
bubmuorexa [JOK
7 3Haku (CHMBOJIBI) 1 22.09 22.09 22.09 https://m.edsoo.ru/ff0d2bes
XUMHUYECKUX DJICMEHTOB
8 IIpocTble U CIIOXKHBIE 1 26.09 bubnnorexa [JOK
BEILIECTBA ' 27.09 28.09 https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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ATOMHO-MOJIEKYIIPHOE

bubmuorexa [JOK

o y4YEHUE 29.09 29.09 29.09 https://m.edsoo.ru/ff0d2d50
3aK0OH IOCTOSIHCTBA COCTaBa
BEIIECTB. XUMUUYECKAs
bubmuoreka [JOK
10 dbopmyna. BaaeHTHOCTH 03.10 04.10 05.10 https://m.edsoo.ru/f0d2eae
aTOMOB XMMHYECKUX
2JIEMEHTOB
OTHOCHUTEbHAS aTOMHAS
bubmuorexa [JOK
11 Macca. OTHOCHUTENbHAs 06.10 06.10 06.10 https://m.edsoo.ru/ff0d323¢
MOJIEKYJISIpHAsl Macca
MaccoBas 105151 XUMHAYECKOTO bubnuorexa [JOK
12 3JIEMEHTA B COEUHECHUH 10.10 11.10 12.10 https://m.edsoo.ru/ff0d350c
KommuaectBo BemecTna. bu6mmoreka [IOK
13 Monb. Monsipuas macca 13.10 13.10 13.10 https://m.edsoo.ru/ff0d5230
Ou3nYecKue U XUMHUICCKHEC
bu6mmoreka [JOK
14 SIBJICHUS. XUMHUYECKas 17.10 18.10 19.10 https://m.edsoo.ru/ff0d37fa
peakius
[Ipu3Haku u ycnosus
bu6mmoreka [IOK
15 NPOTEKAHNA XUMAIECKHX 20.10 20.10 20.10 https://m.edsoo.ru/ff0d3al6
peakiuit
3aKOH COXpaHEHHUS MaCcChl
bu6mmoreka [IOK
16 BelecTB. XUMHYECKUE 24.10 25.10 26.10 https://m.edsoo.ru/f0d3b88
ypaBHEHUS
Brraucnenns KoandyecTBa,
Macchl BEMIECTBA 110 bu6mmorexa [IOK
17 YPAaBHEHUSAM XMMHUYECKUX 27.10 27.10 27.10 https://m.edso0.ru/ff0d5708
peakuui
Krnaccudukanus XuMruuecKkux
18 peaknuii (CoeuHEeHNs, 07.11 08.11 09.11 bu6mmorexa [IOK

pa3noKeHusl, 3aMEIICHNUS,
oOMeHa)

https://m.edsoo.ru/ff0d3f34
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M. B. JlIomoHOCOB —
Y4EHBIA-OHIUKIIONEIUCT.

bu6mmoreka [IOK

19 O060011EeHNE U 10.11 10.11 10.11 https://m.edsoo.ru/ff0d40c4
cucTeMaTu3auus 3HaHUI
KonTponpnas padora Nel mo Butmnorexa LOK

20 teMe «BemecTBa u 14.11 15.11 16.11 https://m.edsoo.ru/f0d4290
XUMHYECKHUE PEAKITHI
Bo3nyx — cmech ra3os.
CocraB Bo3nyxa. Kucnopo bubnuorexa [JOK

21 — BHGMGHTHI/}I]);IPOCTOG o 1ril 1ril 11l https://m.edsogru/ff0d448e
BemecTBo. O30H
Ou3nyecKkue 1 XUMHUIECKHE
CBOWCTBA KHCIIOPO/Ia

22 (peakiuu OKI/ICJ'II;HI/ISI, 21.11 22.11 23.11 Egggﬁ%f;%gﬁﬁfo 44614
ropenue). [lonsrue 00 T '
OKCHJIaxX
CrniocoObl mosryyeHus
KHCIIOpOo/ia B 1a00paToOpuu U bubnuotexa [JOK

23 HpOMBI;)HIIJ[IeHHOCTI/II.) P 2411 2411 2411 https://m.edsogru/ff0d497a
[Tpumenenue kucmopoia
Tennosoii 3¢ ekt
XUMHUYECKON peaKIlui,

24 MIOHSTHUE O TegMOXI/IMH‘leCKOM 28.11 29.11 30.11 Egggﬁ%fé?)grou}?fo 44790
YpaBHEHHH, IK30- H
SHJAOTEPMHUUYECKUX PEAKIUIX
TomnuBo (HedTh, yroib U
MeTaH). 3arpsi3HeHHE bubnmnoreka [JOK

25 Boznyia, cnlc))co61>1 €ero 01.12 01.12 01.12 https://m.edsogru/ff0d4c4a
TIPEIOTBPAICHUS
[Tonyuenue u cobupanue

26 Kncnzgo,ua, I/ISY‘ICHIEC ero 05.12 06.12 07.12 Egggﬁ%fi%ggﬁfo d4ae2
CBOWCTB

27 Bonopon — 3neMeHT u 08.12 08.12 08.12 bubnuoreka [IOK



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
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MIPOCTOE BELIECTBO.
Haxoxnenue B mpupoe

duznueckre 1 XUMHUYECKHE

https://m.edsoo.ru/ff0d4dd0

. bubmuoreka [JOK
28 CBOICTBa BOJOpO/IA. 12.12 13.12 14.12 https://m.edsoo.ru/ff0d4ddo
IIpumeneHnue Bogopoaa
bubmuoreka [JOK
29 [ToHsiTHE O KUCIOTAX U COJIAX 15.12 15.12 15.12 https://m.edsoo.ru/f0d50d2
CriocoOblI osryyeHust bubnnorexa [JOK
30 BOJIOPOJIa B JJAOOpaTOpHH 19.12 20.12 21.12 https://m.edsoo.ru/ff0d4ddo
[Tpaktuyeckas padora Ne 3 mmo
teMe «llonydenue u bubnnorexa [HOK
31 coOupaHue BOAOPO/A, 22.12 22.12 22.12 https://m.edsoo.ru/ff0d4f42
U3Y4YE€HHE €ro CBOMCTBY
MousipHblii 00BEM ra3oB. 11.01 bubmmoreka [JOK
32 3akoH ABorajapo 26.12 27.12 https://m.edsoo.ru/ff0d542e
Brruncinenuns o0néma,
KOJIMYECTBA BEIISCTBA r'a3a I10 bu6mmoreka [JOK
33 €ro U3BECTHOMY KOJINYECTBY 09.01 10.01 1201 https://m.edsoo.ru/ff0d55a0
BEIIECTBA UITU 00BEMY
Brruucnenns 00EMOB ra3oB
34 10 YPAaBHEHUIO PEAKLUU Ha 1201 12.01 18.01 bubnnorexka [JOK
OCHOBE 3aKOHA 00BEMHBIX ' ' ' https://m.edso0.ru/ff0d5708
OTHOIIICHUH T'a30B
DOU3NYECKUE U XUMUUECKHUE bu6mmorexa [IOK
35 CBOICTBAa BOJBI 16.01 17.01 19.01 https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [lonsitue bubnmoreka [JOK
36 00 MHAMKATOpax 19.01 19.01 2501 https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
Hacprmennsie u
37 HEHACBILIEHHBIE PACTBOPHI. 23.01 24.01 26.01 bubmiorexa HOK

MaccoBast 10115 BEIeCTBA B
pacTtBope

https://m.edsoo.ru/ff0d5b40



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

[IpakTrueckas padota Ne 4 o
teMme «IIpurorosnenue

bu6mmoreka [IOK

38 PacTBOPOB ¢ ONpPeAEeNEHHO 26.01 26.01 01.02 https://m.edsoo.ru/ffod5eba
MaccoBOH A0jeH
PacTBOPEHHOTO BELIECTBAY
KonTponbnas padora No2 mo bubnmoreka [JOK
39 teme «Bopa. PacTBopbl.» 30.01 3101 02.02 https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTas
’ bu6mmorexa [IOK
40 Knacenpukais, 02.02 02.02 08.02 https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuyenue n xummudeckue
CBOMCTBA KUCJIOTHBIX, bu6mmoreka [IOK
4l OCHOBHBIX ¥ aM(OTEPHBIX 06.02 07.02 09.02 https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: cOCTaB
’ bubmuorexa [JOK
42 KJIAaCCU(UKALIUS, 09.02 09.02 15.02 https://m.edsoo.ru/ffod67ca
HOMEHKJIaTypa
[Tonydyenne u XxuMnyeckue bubnuorexa [IOK
43 CBOWCTBA OCHOBAaHMI 13.02 14.01 16.02 https://m.edsoo.ru/ff0d67ca
Kucnotsr: coctan
’ bu6mmoreka [JOK
44 KJ1acCupuKanus, 16.02 16.02 22.02 https://m.edsoo.ru/ffodfee?
HOMEHKJIaTypa
ITonyyenue u XuMu4ecKue bubnnoreka [JOK
45 CBOMCTBA KMCIIOT 20.02 21.02 29.02 https://m.edsoo.ru/ffOdfee2
Comnu (cpemanue):
HOMEHKJIaTypa, CII0COObI bubnnorexka [JOK
46 MOJTYYEHUS, XUMUYECKUE 27.02 28.02 01.03 https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuyeckas paGora Ne 5.
Pemenue
47 AKCIEPUMEHTAIIbHBIX 33724 01.03 01.03 07.03 bubumorexa [IOK

1o Teme «OCHOBHBIE KJIACChI
HEOPraHUYECKUX

https://m.edsoo.ru/00ad9b7c
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COCTUHEHUN

I'enernueckas cBA3b MCXKIY

bu6mmoreka [IOK
48 KJ1aCCaMH HEOPraHHMECKHX 05.03 06.03 13.03 https://m.edsoo.ru/00ad9as0
COCTMHCHUI
O0600meHue u bubmuoreka [JOK
49 cUucTeMaTu3auus 3HaHUI 12.03 13.03 15.03 https://m.edso00.ru/00ad9ch2
KonTponbHas padora Ne3 mo
Teme "OCHOBHBIE KJ1acChl bu6mmoreka [IOK
50 HEOPraHUYECKUX 15.03 15.03 21.03 https://m.edsoo.ru/00ad9ela
coenuHeHun"
[TepBbie mOMBITKH
KI1acCU()UKALMU XUMHYECKUX bubnnorexa [HOK
51 aneMeHToB. [lonsiTue o 19.03 20.03 04.04 https://m.edsoo.ru/00ad9ffa
TPYIIAxX CXOJHBIX HJIEMEHTOB
[Tepuoanueckuii 3aKOH 1
[lepuoanueckast cucrema bubnuoreka [IOK
52 XAMUYECKHX d1eMeHToB /1. . 02.04 03.04 05.04 https://m.edsoo.ru/00ada52c
Menneneena
[lepuonsl, Tpymibl, bubnuoreka [IOK
53 MOATPYIIIIbI 05.04 05.04 11.04 https://m.edsoo.ru/00ada52c
Crpoenne atomoB. Coctas bubnnoreka [JOK
54 aTOMHBIX siaep. M3oromnbl 09.04 10.04 12.04 https://m.edsoo.ru/00ada342
CrtpoeHue 371eKTPOHHBIX
000JI0YeK aTOMOB 3JIEMEHTOB bubnnoreka [JOK
95 [Tepuoanueckoit cucremsl /. 12.04 12.04 18.04 https://m.edsoo.ru/00ada6bc
N. MenneneeBa
XapakTepucTuka
XUMHYECKOTO AJIEMEHTA TI0
56 ero MONOKEHMIO B 1604 1704 1904  DbuomorexallOK
o https://m.edsoo.ru/00ada824
[Tepnonnueckoii cucreme /1.
N. MenneneeBa
57 3nauenue [lepuognueckoro 19.04 19.04 25.04 bubmioreka LIOK

https://m.edsoo.ru/00ada96e
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3aKOHA JIJIS Pa3BUTHS HAYKU U
npaktuku. J[. 1. Menzenees
— y4€HBIH, negaror u
rpaKJIaHUuH

DNEeKTpOOTPULIATETLHOCTh

bubmuoreka [JOK
58 aTOMOB XUMHYECKHUX 23.04 24.04 26.04 https://m.edsoo.ru/00adaab8
3JIEMEHTOB
bubmuoreka [JOK
59 HNonHnas xumuyeckas CBsI3b 26.04 26.04 02.05 https://m.edsoo.ru/00adac34
KoBanientHas nonsipHas bubnuorexa [JOK
60 XMMHYECKasl CBA3b 30.04 03.05 03.05 https://m.edsoo.ru/00adaab8
KoBanentHas nenonsipuas bubnnoreka [JOK
61 XUMHYECKasl CBS3b 03.05 08.05 10.05 https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 CTeneHb OKUCIICHUS 07.05 10.05 16.05 https://m.edso0.ru/00adae28
OKuCIUTENbHO- bubmuorexa [JOK
63 BOCCTaHOBUTEJIbHBIE PEAKLIMU 10.05 15.05 17.05 https://m.edso00.ru/00adb076
Oxkucnaurenu u bu6mmoreka [IOK
64 BOCCTAaHOBUTEIN 14.05 17.05 23.05 https://m.edsoo.ru/00adb076
KonTponbnas padora Ne4 no
Teme «XUMHUYECKas CBS3b.
bu6mmoreka [JOK
65 OKHCIIUTETBHO- 17.05 22.05 24.05 https://m.eds0o.ru/00adb4s6
BOCCTaHOBUTEJIbHbBIC
PEeaKIINu.»
PesepBHbIii yPOK.
bu6mmorexa [IOK
66 Obobmenue n N 21.05 24.05 https://m.edsoo.ru/00adb33c
CUCTEMaTH3aIUs 3HAHUH
PesepBHbIii yPOK.
bu6mmorexa [IOK
67 Obobmenue n N 24.05 https://m.edsoo.ru/00ad9ch2
CUCTEMAaTH3aIUs 3HAHUH
68 PesepBHbIii yPOK. bubnnorexa [JOK

O06001IeHnEe 1

https://m.edsoo.ru/ff0d61c6
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‘ cucTeMaTu3als 3HaHUH

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

68




9 KVIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
[JarTa usyyenus
Ne Tema vooKa K I uugposbie
/i Yp Beero 061{Tp0.m>nble pﬁaRaneclme oGpazoBaTeIbHEIe
a00ThbI a00ThbI
P P 9-a,B 9-0,r pecypchl
Ilepnonnueckuit 3aK0H.

1 [Tepnonnueckas cucrema 1 bubnunorexa LIOK
XUMHYECKHUX 3eMeHTOB J[. U. https://m.edsoo.ru/00adb59
Menneneesa
3aKOHOMEPHOCTH B U3MEHECHHH

2 CBOMCTB XEIMI/IHGCKI/IX 9JIECMEHTOB 1 Bubmorexa LIOK

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

3 Knaccudukanus u HoMeHKIaTypa 1 bubnunoreka LIOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl XMUMHY€ECKOU CBSA3U U THIIEI 1 bubmmoteka IIOK
KPUCTAJITIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpEeHue u yriydiaeHne 3HaHUH 1 1
OCHOBHBIX Pa3fIeJIOB Kypca 8 Kiacca

6 Krnaccudukanus XuMuueckux 1 bubmuoteka [IOK
peakLuil o pa3IuyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
IloHsTHE O CKOPOCTH XUMHUYECKOMH

7 €aKINn HOHSII”)[I/IC 0 TOMOTE€HHBIX U 1 Bubmiorexa LIOK
p ' https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEaKIIHUIX
[lonsaTHe 0 XUMHYECKOM

aBHOBecur. DaxkTOPHI, BIUSIOIIHE
8 Ea CKOPOCThH XI/IMI/I‘ISCK,OI\/'I €aKIUU U 1 bubmiorexa LIOK
p p https://m.edsoo.ru/00adc28c
MTOJI0KEHUE XUMHIECKOTO
paBHOBECHS
9 OKHCIUTEITBHO-BOCCTAHOBUTEILHBIC 1 bu6nunorexa LIOK

peakIumn

https://m.edsoo.ru/00adcade
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Teopus 37IEKTPOTUTUYECKOIN

bubnunorexa LIOK

10 nucconpanuu. CUiIbHBIE U caa0bie https://m.edso0.ru/00adcd68
AJIIEKTPOJIUTHI
11 HoHHbIe ypaBHEHHUsI peak i bubmorexa LIOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOUCTBA KUCIIOT U
12 OCHOBAaHMI B CBETE NIPEICTABICHUN bubmmoreka [JOK
00 IIEKTPOIUTUIECCKON https://m.edsoo.ru/00add5d8
JIUCCOLIMALIAN
X N "
» X Hé\dz:;ﬁ?; ;;(())IéCTB& COJIEH B CBETE BuGmorexa LIOK
pel o https://m.edsoo.ru/00add8b2
AIEKTPOJUTUYECKON JUCCOIHAITIT
14 ITonsTue o ruapoanse cojei Bubmorexa HOK
b https://m.edsoo.ru/00add9d4
15 O060011IeHNE U CUCTEMATU3AIIHS bubnuoreka [{OK
3HaHUH https://m.edsoo.ru/00addd12
II ol].
16 <<§:§ITGI:II;IZC§2§HI)636IAOI\Z:HJIMLHBIX bubnnorexa [JOK
p https://m.edsoo.ru/00addbfa
3amauy»
7 | O oo BuGmorexa LIOK
p A THHAITHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEeaKIIUU B PACTBOPAX»
18 | Koo oo BuGmorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJI0pa
X .C
19 xmcoe enoiiorm, monyserie BuGmorexa LIOK
’ v ’ https://m.edsoo.ru/00ade104
IIpUMEHEHNE
IT 0 Ne 2
20 «HP?)TH‘;;I?ZIOI;;HOOT; K;cngfblTeMe bubnnorexa [JOK
yd . N ’ https://m.edsoo.ru/00ade348
U3YYCHHE € CBOMCTBY
21 Brruucnenust mo ypaBHEHUSIM bubnuoreka [JOK
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XUMHAYECKHX PEaKIUi, €CIIN OJIMH U3
peareHToB J1aH B U30BITKE

OOm1ast XxapaKTEepPUCTHKA 3JIEMEHTOB

https://m.edsoo.ru/00ade488

bub6nmoreka [IOK

22 VIA-rpynrbl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeqMHEHU I bubnmnoreka HOK
B IIpUpoJie. XMMHUUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoopo/1, CTpoeHuE, bubnnorexa [JOK
(hU3HUYECKHEe U XMMHUYECKHUE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KMCIIOTA,
25 @HBHE@CKHE u XI/II\I/[)I/IIIGCKI/IG bubmiorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBA, MPUMEHEHUE
XUMHYECKUE PEAKLINH, JIEKALNE B
OCHOBE MPOMBILIUIEHHOTO criocoba
MIOJIyYEHUS] CEPHOI KUCIIOTHI. bubmuoteka [IOK
26 :
XHUMHYECKOE 3arps3HEHNe https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COETUHEHUSIMHU
cepbl
97 Brruucnenne MaccoBoil J0JIM BBIXOJa bubmmoteka IIOK
MIPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO6m1ast xapaKTepUCTUKA DJIEMEHTOB
28 VA-rpynmnsl. A30T, bubmmnoreka HOK
pacrnpocTpaHEeHHUE B IPUPOJIE, https://m.edsoo.ru/00adeea6
(bu3nuecKrue 1 XUMHUYEeCKIEe CBOMCTBA
Ammuak, ero pusnyeckue u
29 XUMHUYECKUE c(zoﬁcma MOJTyYeHUE U bubmuorexa [JOK
’ yi https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpakTuueckas padora Ne 3 1o Teme
30 «IPIOJ'I eHHe aleMnaKa W3YYCHHE €T0 buGmnorexa [IOK
YT Stk https://m.edso0.ru/00adf180
CBOMCTB»
31 A3OTHas KHUCIOTa, e€ pusnueckue u bubmorexa LIOK

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

Hcnonb3oBaHnne HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATIbHBIX

bubnunorexa LIOK

32 ynobpenmii. Xumirieckoe https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH cpebl
COETMHEHUSIMH a30Ta
O .0 \Y
33 (b(())((::(%)g pHaHKIf:IIgH((l))l?: q)q())lfl):n(qezzilne u bubmnorexa LIOK
p N https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnons3oBanue pocdaros B
34 KauyeCTBE MHUHEPAITBHBIX YIOOpEHUH. bubnnorexa [JOK
3arpsi3HEeHUEe IPUPOIHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacrpocTpaHeHIE
35 nggpgﬂg qp)I/I;IfIF:{ecf(I;IeHHI;I/II/IM]IB/IquKHe buGnuorexa LIOK
T ’ https://m.edsoo.ru/00adfd9c
CBOWCTBa
Oxcupsl yraepona, ux Gpusndeckue u
36 XAMHUYECKHE CBOMCTBA. bubnmorexa LIOK
DKOJOTHYECKHEe MPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OkcuaoM yriepoaa (1V)
37 VYronbHas KUCiI0Ta U €€ CoNu bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢c
[TpakTuueckas pabora Ne 4 mo Teme
38 "IlonydyeHue yrieKucioro rasa. bubmuortexa [IOK
KavecTBeHHas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"
IT
30 oprammcciun emeersan Kok o Bumiorera LIOK
P m https://m.edsoo.ru/00ae054e
COCITMHEHHSX YIIIepo/ia
40 Kpemuuii u ero coenunenus bubmorexa [IOK
b A https://m.edso0.ru/00ae080a
a1 [TpakTuyeckas padora Ne 5. Pemenue bubnuorexa [IOK

OKCIICPUMCHTAJIBHBIX 3ajJia4y 110 TEME

https://m.edsoo.ru/00ae0bf2
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«Baxuennie HeMeTayuIbl U UX
COEITUHEHUI

KonrtponsHas padora Ne3 o reme

42 «Baxkueiinmume HeMeTawIbl U UX Bubmorexa HOK
https://m.edso0.ru/00ae0e18
COEIMHEHUI
OO01mmas XxapakTepruCcTHKa XUMUIECKUX
DJIEMEHTOB — METAJIJIOB.
Mertannuueckas CBSI3b U bubmuorexa [JOK
43 i
MeTaJTnYecKas KpucTajIndeckas https://m.edsoo.ru/00ae103e
pemérka. PU3nYecKue CBOMCTBA
METAILIOB
XHUMHAYECKHE CBOHCTBA METAJIJIOB.
44 DIEKTPOXUMHUUECKUH PsI Bubmorexa HOK
P N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIoB
O61ue cnocoObl MOTy4YeHHs
MmeraioB. Criasel. Beruncienus mo
45 aBHEHUSIM XUMHYECKUX PeaKIuil bubmoreia HOK
M P ’ https://m.edsoo.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
IpUMECH
46 IToHsaTHE O KOPPO3UHU METAIIIOB bubmoreia HOK
pp https://m.edsoo.ru/00ae1278
bubmmoteka IIOK
47
IHenoumpie MeTanb! https://m.edso0.ru/00ael4b?2
48 Okcuabl ¥ THAPOKCUBI HATPUS U bubnuotexa [JOK
Kaus https://m.edsoo.ru/00ael4b?2
49 [I{erouHO3€EMENBHBIE METAIIIIBI — bu6muoreka [JOK
KaJIbIIMA 1 Mardui https://m.edsoo.ru/00ael5e8
50 Baxxueline coeqMHEHNS KaJIbIUI bubmiorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O0001IeHrEe 1 CUCTEMAaTH3AIIHS
3HaHUU
52 JKécTkocTh BOABI M CIIOCOOBI €8 Bubmiorexa LIOK

https://m.edso0.ru/00ae1886
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yCTpaHEHUs

[TpakTrueckas padota Ne 6 o Teme

bu6numoreka [IOK

Vg5 ..
53 XGCTKOCTI’"BOHH 1 METOJBE ce https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bu6nuoreka [IOK
>4 AoMUHUT https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHJIA U bubnuoreka [JOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
bubnuoreka [{OK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Oxcubl, TUIIPOKCUIIBI U COJIU XKeje3a bubnnoreka [JOK
(1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3AIUS
3HAHUU
[IpakTnueckas padora Ne 7. Pemenue
59 JKCIIEPUMEHTAJIBHBIX 33124 110 TEME bubmuoreka [JOK
«BaxHeumme MeTaibl 1 uX https://m.edsoo.ru/00ae3de8
COCTTUHEHUS»
Brruncnenus mo ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHid, €CJIN OJIUH U3
60 peareHToB J1aH B U30bITKE WIIN bubmuoteka [IOK
COJICPKUT MpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JOJH BBIXOJIa MPOIYKTA
peaknun
61 O06001IeHre U cucTeMaTH3alus
3HAHUU
KonTponbnas padora Ne4 o teme
62 «BaxkHeime MeTaIbl U X
COCTUHEHUS
63 BemectBa u matepuasi B bu6nunorexa LIOK
MOBCEIHEBHON XU3HU YEI0BEKA https://m.edsoo0.ru/00ae3f50
64 XUMHYECKOe 3arps3HeHue bubnmoreka [JOK
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

OKpY>Karollen cpe/bl

https://m.edso0.ru/00ae4270

65 Ponp xumuu B periennn 1 bubmmoreka [JOK
IKOJIOTHYECKUX TPOOIEM https://m.edso0.ru/00ae4270
66 PezepHblit ypok. O6001menue u 1 bubnnoreka [JOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0dOa
67 PesepBHblil ypok. O6006111eH1E U 1 bubmmoreka [JOK
CUCTEMaTU3alsl 3HAHUU https://m.edsoo.ru/00adb33c
68 Pesepubiit ypok. O6001eHue u 1 Bu6mmoteka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NTPOI'PAMME



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHMUE

1) Texauyeckue cpeacTBa OOyUICHHS:

1. IlepcoHanbHbBIN KOMIBIOTED

2. Kononku

3. IIpunTep sazepHbIii

2) IleuaTHas MPOAYKIIHS:

1. ITpaBwia TexHUKN 0€30MACHOCTH (CTEH]] SKCTIO3UITMOHHBIN )

2. Ilepuoanyeckas cucreMa xuMuueckux anemeHToB J[.M. MenzaeneeBa (CTeH]T SKCIIO3UITMOHHBIN )
3. PacTBopuMOCTb COJIEi, KUCJIIOT U OCHOBaHHH B BOJIE (CTEH/] SKCIO3UIIMOHHBIN)

4. IIpaBuia noBeeHUs 00Y4AIOIIUXCS B KAOMHETEe XUMHUHU (CTSH]T IKCIIO3UIIMOHHBIH )
5. IlpaBuia noBezieHNs 00y4YarOMUXCsI B KAOMHETE XUMHUH (MHCTPYKTAXKU JJISl IPAKTHIECKUX padoT
1 1a00paTOPHBIX OMBITOB),

6. leMOHCTpallMOHHBIE TAOIUIIBI TIO XUMUU

7. JleMOHCTpallMOHHbBIE TUIAKATHI 0 HEOPTAHUYECKON XUMUU

8. KoMIUIEKT MOpTPETOB XMMUKOB

3) CrneuunanusupoBanHasi yueOHast MeOellb:

1. Hocka aynuTopHas ¢ MarHUTHOM MMOBEPXHOCTBHIO U € IIPUCIIOCOOICHUAMU IS
KperuieHust Tabnuil, kapt 2. CTon 1eMOHCTPAIIMOHHBIN (U3 ABYX CEKIUH)

. Cron nuceMeHHBIN U1 yuuTens (B KJIAaCCHOW KOMHATe U B Ja0OPaHTCKOM )

. CTonbl IByXMECTHBIE YUCHUUYECKHE B KOMIUIEKTE CO CTYJIbSIMHU

. Cryn qng yuurenst

. [llkadp! ceKMOHHBIE AT 000PYIOBAHUS B JIAOOPAHTCKOM

. [llkad BBITSKHOM

. Ctenka mkonbHas

. PakoBuHa-Molika

10. Tym60uka

11. Crena KJIaCCHBIN YTOJIOK

12. Ceii( 11 XpaHEHUs] peaKTUBOB

O 03O L AW

OBOPYAOBAHME JIUIA ITPOBEJAEHUSA JIABOPATOPHBIX,
NPAKTUYECKHUX PABOT, IEMOHCTPAIIUIA

VYyebHo-TIpakTUUeCKOe U yueOHO-I1a00paTopHOe 000pyA0BaHIE

1) [IpuGopsl, HAGOPHI MOCYBI U JTAOOPATOPHBIX MPUHAIIEKHOCTEN I XUMUYECKOTO
skcnepuMenTa OOIIero Ha3HAYEHUS:

1. HarpeBarenbHble puOOpHI (COUPTOBKA)

2. Jlocka Ju1st CYIIKH TIOCY b

2) leMOHCTpalliOHHbIE

1. HaGop nocy/pl ¥ IpUHAUIEKHOCTEH JJ1s1 IEMOHCTPALMOHHBIX OMBITOB 10 XUMHUHU
2. Habop nocynbl ¥ pUHAATIEKHOCTEH sl BBITOJIHEHUS TPAKTHYECKUX

pabot o xumuu 3. IlITatuB A7 1eMOHCTPAIIMOHHBIX Tpobupok [1X-21

3) Cneunanu3upoBaHHbIe TPUOOPHI U armaparhbl

1. Anmapar (mpu6op) A7 MOJTy4eHHsI ra30B

2. [Ipubop 1t cobrpanus U XpaHEHUs ra30B

4) KommiekTsl 1715 17a00paTOPHBIX OMBITOB U MPAKTHUECKUX 3aHATHH M0 XUMUN

1. HabGop mocyapl 1 IpUHAIIICKHOCTEH JIs1 YACHHYECKOTO SKCIIEPUMEHTA



. HaGop 6anok 11t XxpaHeHHs TBEpAbIX peakTHBOB (30 — 50 mur)

. HaGop ckiisiHOK ((pi1akoHOB) JUTsl XpaHEHHUs PaCTBOPOB PEAKTHUBOB
. Habop nipodupox (ITX-14, [1X-16)

. HarpeBartenu npubops! (ciuptoBku (50 M)

. Ipubop 11 nomydeHus ra3os

. llITaruB maboparopHsiii xumuueckuit [LIJIX

. Habop mocyasr 1y1st IeMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIMBITOB
9. KoMIuiekT BOPOHOK KOHYCOOOpPa3HbIX

10. KommieKT BOPOHOK IMJIMHAPUYECKUX

11. BopoHka aenuTtenbHas HUIMHIPUYECKast

12. BopoHka KanenbHast

13. KommiekT K010 KOHUYECKHX

14. KoMmuiekT K010 KpyriiogoHHBIX

15. KoMIuiekT K010 II0CKOIOHHBIX

16. KommiekT MEH3ypoK

17. KOMIIJIEKT XUMUYECKUX CTAaKaHOB

Hcnons3ytoT uisi IpoBeIeHUS Pa3IMYHBIX XUMUYECKUX OTICPALIHA.
18. KoMIiekT HuimHApOB:

19. KoMIuiekT mimaresnei 1 JIOKEK sl BEIIECTB:

20. KoMIUIeKT MeTalTn4ecKuX U3AeIui sl IEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB:
32)KUM BUHTOBOM, 32)KHM MPYKUHHBINA, 32)KUM MPOOUPOUHBIN, JIOXKKA JIJISI COKUTAHUS
BEIICCTB

21. HabGop cTeKIsTHHBIX TPYOOK

22. Habop uznenuii u3 papdopa u dasuca: crynka ¢ nectukom Nel Ne3, Turens HU3KUIA,
yaia BeIIapUTEIbHAs, TPEYTOIBHUK JJI TUTIS Neb.

5) Monenu

KoHcTpykTOp 1151 COCTaBICHHS MOJIEKYJT

6) HarypanbHble 00BEKTHI KOJUIEKIIUN

. AJTFOMUHMI

. Bonokna

. KamMeHHBII1 yronb 1 NpoayKThl €ro nepepadoTKu

. Kayuyxk

. MeTajuibl U CIIaBbI

. MuHepasbl U TOpHBIE TOPOIbI

. HedTp u BakHelme npoayKThl ee nepepadoTKu

. [Imactmaccer

9. TorumBo

10. YyryH u cranp

11. IIkamna TBEpaOCTH

7) PeaktuBbl

1. Kucnora consanas

2. HaGop Ne 3 BC «Illemoun»

Kamust ruipokcut, KaabIus THAPOKCH HATPHS THAPOKCH]T
OtnenbHO:

Maapoxcu aMMOHUS TUAPOKCHT METH, THAPOKCHT Oapust

3. OKcuabl METAJIOB:

Oxkcu Gapust

Oxcun XKenesa (1)

Oxcnun ATIOMAHASA

OO\ Whn WD

03N LN kW~



4. Metanibi:

AmtoMuHUH (TpaHyJIbl)

JXene3o BoccTaHOBII. (ITOPOIIOK)

[uHK (TpanyJibl)

XKene3o MeTannueckoe BOCCTAHOBIEHHOE BOJIOPOAOM
5. Habop Ne 6 C «Opranudeckue BEIecTBay
I'excan

['mroko3a

I'muepun

dopmanuH

MypaBpuHas KUCIIOTa

Kucnora ykcycnas

6. HaGop Ne 7 C «MuHepanbHbIe yI00pEeHUs»
AMMoHHI cynbdar

Kaymii xnopuctslii

Kap6amu (MmoueBuHa)

Hatpuesast cenutpa (HaTpuil a30THOKUCIIBIN)
Cynepdocdat rpanyarpoBaHHBIN
Tpunarpuiidocdar rpaHyTMpOBaHHBINA
OTOensHO:

dochoputHas Myka

Cynepdocdat npoctoit

Kanmiinas conp

7. Habop Ne 8 C

«oHUTB»

AHHOHUT

Katnonur

8. Habop 11 C «Conu U1 A€MOHCTPALlMOHHBIX OIBITOB!
AMMHaK 6€3BOTHBIN

AMMOHMI yTIIEKUCITBIN

Kanuit yrnekucibiit

Kanuit yriiekucislii KUCIIbIN

Kanuit pocopHOokucbIii

Kanbumii pochopHoKucbIit

Kanbuuit pochopHOKHUCIBIN 0THO3aMeIEHHBII
Harpuit yrinexucisiit

Harpwuit pochopHOKucHbIi 12-BoMHBIN

9. Ha6op Ne 12 BC «Heopranuueckue BemiecTBa 1 JEMOHCTPAIIMOHHBIX
oneIToBYKanmit HoaucThIi

Kannii sxene3nctocuHepoaucTbiil 3-X BOAHBIN
Kainmnii s)xene3ncTocuHepoInCThIn

Kanuii ponanuctoiit

Kamnmit 6pomMucTsrii

Harpuii cepHOKucbIi

Harpwuit yrnexkuciblii

Hatpuit ¢propuctsrit

Cepa mouotas

10) Ha6op Ne 13 BC «["anoreHuasny

JInTuit XJITOpUCTHIN

AMMOHUH XJOPUCTHIN



bapuii xnopucTsiii

Keneszo xyopHoe 6-BoiHOE
Kaymii xnopuctslii

Kanpuuii XopucTeIit

Marunuit XJIOpUCTBIN

Menp nByxaopucTas 2-BojHas
Harpuii xsopuctsiii

[uHK XJT0pUCTHIIA

OtnenpHo: Xnopuy Oapust
XJ1opu aTtOMUHUS

11. Ha6op Ne 14 BC «Cynbdatsl. CyabdUTh.
Cynbpuab»ATIOMUHUN CEPHOKUCITBIN
AMMOHUN CEpPHOKUCIIBIN

Keinesza cepHOKHCIOE 7-MH BOJHOE
Kanuii cepHOKHUCIIBINA KUCITBIN

Kanuit cepHokuciblii

Kanpuuii cepHOKUCIBIN 2-BOAHBIN
Kymnopoc xene3nsiit

Kynopoc mennbriit

Kynopoc nnHKOBBI

Marnuii CEpHOKUCITBIA 7-MHW BOJTHBIN
Harpuii cepauctsiii

Harpuii cepHOKuUCIBINA O0€3BOTHBII

12. Habop Ne 16 BC

ANIOMUHUH TpaHyIMPOBaHHBIN

Kenezo (1) okcun

XKenezo kapOoHMIBHOE

Mens (Il) oxucs

[IvHK TpaHyIMpOBaHHBII

13. HabGop Ne 17 C «Hutpatbi»
AMMOHHI a30THOKUCIIBIN

Bapwuit a30THOKUCIBII

Kanuii a30THOKMCIIBIN

Kanpuuii a30THOKHCIIBIN

Hatpuit a30THOKHCIIBIN

Cepebpo a30THOKUCIIOE

14. Ha6op Ne 18 C «Coeaunenust Xxpoma
AMMOHHS IByXpOMOBOKHCIIBIH.

Kanust 1ByXxpoMOBOKHUCTBIN

Kanus xpoMoBOKHCIIBIN

15. Habop Ne 19 BC «Coenunenuss Maprasia
Maprasua 1ByOKHCH

Kanuii MmapraHiioBoKucibIi

16. HabGop Ne 21 BC «Heopranundeckue BemecTBa»
Kanbuus oxuck

Mens (Il) ceprokucnas

Menp (Il) yrinekucnas ocHOBHas

Harpuit yrnexkucbiii

Harpuit yriekucislii Kuciabli



OtnenbHO:

[luHK a30THOKHUCTIBIN

CBuHeI[ a30THOKHUCIIBIM.

17. Habop Ne 22 BC «MHAUKATOPHI»
MeTuinoBelil OpaHKEBbIM, HHIUKATOP
®enondTanenH, HHAUKATOP

18. Marepuaisr:

AKTHUBUPOBAHHBINA YTOJIb

Baszenun

Kanprus kapoonat (Mpamop, Men)
[MTapapun

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus. 8 knacc/I'abpuensa O.C., OctpoymoB U.I'., Cnaaxos C.A., Mockaa,
«[Ipocsemenuer, 2021 r.

Xumus. 9 knacc/I'abpuensu O.C., OctpoymoB U.I'., Cnaaxos C.A., Mockaa,
«[IpocBemienuer; 2021 r.

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

1. B momomis abutypuenty. P. A. Jluaun, B. A. Monouxo, JI. JI. AuapeeBa «Xumusi».
JI71s IKOJIBHUKOB CTapIIMX KjIaccoB U nocrynaromux B BY3e1. Teopetnueckue 0CHOBBI.
Bomnpocer. 3amaun. Tectsl. [lox penaknueit npodeccopa P. A. Jlununa 3 — e uznanue,
ucnpasnenHoe. Jpoda, Mockaa.

2. I'abpuensan O.C. IIporpamma kypca xumun Juist 8-11 kiaccoB 0011e006pa3oBaTenbHbIX
yupexaeHun. — M.;

3. I'abpuensn O.C. Xumus: 8 kiacc : yueOHUK A1 00111e00pa30BaTENbHBIX YUPEKICHUN. —
M.. 6. T'abpuensia O.C. U3yuyaem xumuio B 8 KiI.: Aujaktuyeckue marepuainst / O.C.
I'abpuensn, T.B. CmupnoBa. — M.: biuk mutoc

4. I'abpuensan O.C., BockoOoitnukosa H.I1., fmykoBa A.B. HacronbHast kHUra yuyuTens.
Xumus. 8 ki1.: Meroauueckoe nmocobue. — M.: JIpoda;

5. T'abpuensn O.C., Pynos H.H., TonkynoB B.W. Xumuueckuii skcriepuMeHT B LIKOJIE. 8
kiacc. — M.: lpoda

6. Pabouas nporpamma. Xumus. k YMK O. C. I'abpuensna Jlabupunt. py. Uznatenscto
"Bako" 7. ®enepanbHOTO KOMIIOHEHTA TOCYIAPCTBEHHOTO CTaHIapTa 00IIero o0pa3oBaHms
no xumuu (Yacts 1.

OcHoBHOe 00111e€ 00pa30BaHKE) TSl OCHOBHOM 00111e00pa30BaTeIbHOMN IITKOJIBI B
COOTBETCTBHUH C CYIIECTBYIONIECH KOHIICTIIINEH XUMHUIECKOTO 00pa30BaHuUs.

8. Xumusi: 8 Kiracc: KOHTPOJIbHBIE U TPOBEpOUHBIe paboThl K yueOHuky O.C. 'abpuensna
«Xumus. 8 knace» / O.C. I'abpuensn, I1.H. bepeskun, A.A. Ymiakosa u ip. — M. : [lpoda;
9. Xumus. 8 knacc/I"abpuensu O.C., OctpoymoB WN.T'., Cnaakos C.A., AKIIMOHEpHOE
obmmecTtBo «M3narensctBO «IIpocBerienne;

10. Xumus B Tabnunax 8 — 11 kiaccel. CripaBounoe nocodue. ABTop — coctaBurens A. E.
Haconoga 10 — e uznanue, crepeotuntoe. Jpoda, Mocksa 2017 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET



1) http://nsportal.ru/page/poisk-po-saitu

2) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://lwww.zavuch.info/methodlib/136/30956/ (caliT mjst yauTennss XUMAU | OHOJIOTHH )
6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass 2 chasa_v_ned
elju/1-1-0-23 7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 xmacc)

9) http://chemistry. narod.ru XuMuK.py: caiit o xumun

10) https://skysmart.ru/articles/chemistry

11) IMopran Beepoccuiickoii omuMIua sl IKOJILHUKOB. hitp://rusolymp.ru/

12) Pycckwuii o6pa3zoBarenbHbIi mopTai. http://www.gov.ed.ru

13) denepanbHblil poccuiickuii 0011€00pa3oBaTeIbHbINA OPTAL.
http://www.school.edu.ru 14) ®enepanbhsiii mopran «Poccuiickoe 06pa3oBaHUE.
http://www.edu.ru

15) Iopran komnanuu «Kupusar u Medoauii». http://www.km.ru

16) O6pazoBarenbHbIi moptan «Yuebay. http://www.uroki.ru

17) Kypuan «Kypbep odpazoBanus». http://www.courier.com.ru

18) XKypnan «BectHuk obpazoBanusi». http://www.vestnik.edu.ru

19) Uznarensckuii oM «IIpodkuuray. http://www.profkniga.ru

20) U3narenbckuii 1om «1 ceHTsOps». http://www.1september.ru

21) dectuBanp negaroruyeckuii uaei « OTKPBITHIA YPOK» (M31aTeabCKHi oM «1
CEHTSIOpS»).

http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) UnTepHeT noprai
[Mpolllkomy.pyhttp://www.proshkolu.ru/ 25)
http://www.mon.gov.ru MuHHCTEpCTBO 00pa3oBaHus U
HayKH.

26) Caiitr CIIAM T'MA: PEIITY BIIP, OI'D, EI'D, I'BD u IIT. https://sdamgia.ru



