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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XMUMHM Ha YpPOBHE OCHOBHOTO OO0IIEro o00pa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3yJabTaTaM OCBOCHHUSI OCHOBHOM
o00pa3zoBaTeIbHOM MPOTpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHus, IPEACTaABICHHBIX
B ®I'OC OO0, a Takke Ha ocHOBe (enepanbHOil paboueil MporpaMMbl
BOCITUTAHMS U C YYETOM KOHIICTIIIUH MPETO/IaBaHusl Y4eOHOTO MpeIMeTa « X UMHUSI
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T MOPENCTABICHUE O LENAX, OOIIeH CTpaTeruu
oOy4yeHUs, BOCIUTAHUS W Pa3BUTUS OOYYAIOIMIUXCA CPEACTBAMU Yy4eOHOTO
npeaMera, YCTaHABJIUBAET o0s3aTeNbHOE IpeAMETHOE CoJIepKaHue,
NpeayCMaTPUBACT PACHPEACICHUE €ro IO KilaccaM W CTPYKTYpUPOBAHHUE TIO
paszienaM W TeMaM TpPOorpaMMbl 1O XUMHUH, ONPEACISIET KOJIMYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEePUCTUKHU CoJIepKaHusl, PEKOMEHAYEMYIO
MOCJICIOBATENIPHOCTh ~ M3YUYEHUS XUMHU C y4€TOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKM  y4eOHOTO MpoIlecca, BO3PACTHBIX
0COOEHHOCTEW  00y4aroluXcsi, OINpeeNseT BO3MOXKHOCTH MpeaMera JJis
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHUM K
pe3ynbrataM OOy4YEeHHs] XUMUU Ha YPOBHE IIeNieH M3y4deHUs MpeIMeTa i OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATENBHON NIEATENLHOCTH OOYYalolerocs IO OCBOEHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE XUMHH CIYXUT OCHOBOW Mg (OPMHUPOBAHUS MHUPOBO33PECHUS
oOydaromierocsi, ero MpeJCTaBICHUI O MaTEPHATILHOM EIWHCTBE MHpPA, BAKHYIO
poJib UrparoT (GOopMUPYEMBbIE XUMHEH TPEACTABICHUS O B3aMMOIPEBPAIICHUSIX
SHEPTrUM M 00 SBONIONWU BEHIECTB B MPHUPOJIE, O MyTAX pEHIeHUs TI00ambHbIX
mpoOJieM YCTOMYHMBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUTIEBON M SKOJIOTUYECKON 0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHS.

N3yuyenne xumun:

CIIOCOOCTBYET  peaju3alid  BO3MOXKHOCTEW  JJIT  CaMOpa3BUTUS U
dbopMupoBaHUS KYJIBTYPHI JJMYHOCTH, €€ 00IIel n QyHKIMOHATFHON TPaMOTHOCTH;
BHOCUT BKJIaJd B (OPMUPOBAHME MBIIIJIEHUS W TBOPYECKUX CHOCOOHOCTEM
o0y4Jaroluxcs, HaBBIKOB UX CAMOCTOSITEJIbHOM  y4eOHOW  JIeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCJIEJA0BATEIbCKUX YMEHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM XKM3HMU, TaK U B MPOPECCUOHAIBHOU NIeSTEIbHOCTH; 3HAKOMUT CO
crielu(PUKONd HAyYHOTO MBIILICHHUS], 3aKJIaJIbIBAET OCHOBBI 1IEJIOCTHOTO B3IJIsAa HA
€IUHCTBO MPHUPOJLI U 4YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM HSTallOM B



(popMHupOBaHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH oOyyJaronmxcs;
CIocOOCTBYET (POPMHUPOBAHUIO IEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMSIM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOIHYECKOE
oOpa3zoBaHue 00YUYaOIINXCS.

JlanHble HampaBiieHUss B OOY4YEHHMM XMMHUHU OO€CIEeUMBAIOTCS CHEeUu(UKOi
colepKaHUsi ~ y4eOHOTro  mpeaMera, KOTOPbIM  SIBJISIETCS  Mearoruyecku
aJanTUPOBAaHHBIM OTpa)KeHHEM 0a30BOM HAyKW XMMHUU Ha ONpPEAEIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0O0pa30BaHMsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHCTEMbl IEPBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPraHMYEeCKOM XMMHHM W  HEKOTOPBIX OTAENbHBIX 3HAYUMBIX TOHSTHIM
OpraHN4eCcKOM XUMUHU.

CtpykTypa cojepkaHus MpOrpaMMbl MO XUMHUHU c(opMUpOBaHa Ha OCHOBE
CUCTEMHOro mnojaxonaa k e¢ uizydenuro. CoJliepkaHHe CKIIAJBIBACTCS U3 CHUCTEMBI
MNOHSTHH O XUMUYECKOM AJIEMEHTE U BEIIECTBE M CUCTEMBI MOHATUN O XUMHUYECKON
peakuuu. OO0e ATH CUCTEMBl CTPYKTYpPHO OpPraHMW30BaHbl IO MPUHIHUITY
IIOCJIEI0BATENIBHOTO PA3BUTHUS 3HAHUN HAa OCHOBE TEOPETHUECKUX IPEJCTaBICHUN
pa3HOrO YpOBHS:

- ATOMHO--MOJICKYJIIPHOI'O YUCHUA KaAK OCHOBBI BCCTO €CCTCCTBO3HAHUA,

- [lepuonuueckoro 3akona [[. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHa

- YUCHUA O CTPOCHUHU aTOMaA U XUMHUYECKOU CBs3H,

- NPEICTaBICHUH 00 JIEKTPOIUTUUYECKON TUCCOLMAIIMKM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHLHO OT OJTHOTO
YPOBHA K JPYrOMy, BBINOJHSS (YHKIUK OOBSICHEHWS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS M BO3MOXXHOCTEH MPAKTHUYECKOrO MPUMEHEHHS U MOJIYYEHHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl TO XHMHH  CHOCOOCTBYeT  (HhOPMHPOBAHUIO
MPEJICTABIEHUS] O XUMAYECKOW COCTABJIAIOLIEN HAYYHOW KapTUHBI MUPaA B JIOTHKE
€€ CHCTEMHOM NpPUPOAbI, LUEHHOCTHOIO OTHOIIEHUS K HAy4YHOMY 3HAaHUIO U
METO/IaM TMO3HAaHUS B HayKe. M3ydeHue XWMHUH TPOUCXOAUT C MNPUBICYEHHEM
3HAHUW U3 paHee MH3YUYCHHBIX Y4eOHBIX MpeaMeToB: «OKpyKaroumid MUpy,
«buomnorus. 5—7 knacce» u «duznka. 7 Kimacey.

[Ipy wu3yuyeHHH XUMHU TPOUCXOAUT (HOPMUpPOBAHME 3HAHUM OCHOB
XUMUYECKOW HAyKU Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUYECKOU



NEATEIIbHOCT 4YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOHN KYJIBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (OPMHPOBAHUU CHCTEMbl XUMHUYECKHX
3HAHUN — Ba)KHEUIIUX (PAKTOB, MOHATHUI, 3aKOHOB U TEOPETUUECKHUX TMOJIOKECHUH,
JOCTYIHBIX O00O00OIIEHU MHPOBO33PEHUYECKOIO0 XapakTepa, fA3blKa HAyKH, B
NpUOOIIEHUM K HAay4YHbIM METOJaM T[O3HAaHUS MpPU HM3YYEHUH BELIECTB M
XUMHYECKUX peakiuil, B (GOPMUPOBAHUM U PAa3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUHM B Yy4eOHONO3HABATENBbHONM U y4yeOHO-HCCIIEIOBATENBCKON
JEeSTENbHOCTH, OCBOGHUU TMpPaBWJI 0E€30MacHOro OOpallleHusi C BelIeCTBAMH B
NOBCEIHEBHOM KM3HHU.

[Ipy M3yyeHUU XUMUU HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs Ba)KHOE
3HauY€HUE MPUOOPENI TaKUe 1eJIH, Kak:

- dbopMupoBaHuE HWHTEJUICKTYaJdbHO Pa3BUTOM JUYHOCTH, TOTOBOM K
caM0o00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPUHATUIO DPEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM JKU3HU;

- HAIPaBJIEHHOCTh OOy4YeHMs] Ha CHCTEMaTHYeCKoe MPUOOIICHUE
o0ydJaromuxcss K CaMOCTOSTEIbHOW TI03HABATEIBLHON JEATEIbHOCTH, HAayYHBIM
MeToJaM IO3HaHUs, (POPMHUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH,

- oOecrieueHue YCIIOBH, CIIOCOOCTBYIOIIUX IPUOOPETEHHIO
oOydJaroIMMHCS  OMbITa  Pa3HOOOpa3HOW  JEATENbHOCTH,  MO3HAHUA |
CaMOITO3HAHMS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLIHMI), HMMEIOLIUX
YHUBEPCAJIbHOE 3HAUCHHUE JJISI Pa3IMYHBIX BUJIOB JIESITEIIBHOCTH;

- dbopmupoBanue oOmIeH (QYHKIIMOHATLHOH M E€CTECTBCHHO-HAyYHOU
IrPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSCHATHP W OILCHHUBATH SIBJICHUS
OKPYXAIOIEro MHpA, WCIOJIb3YS 3HAHUS M OIBIT, MOJyYEHHBbIC MPU HU3yUYEHUU
XUMHH, TPUMEHSTh HX MpPH PEIIeHWH MpoOJeM B TMOBCEAHEBHON JXKU3HU U
TPYZOBOM JEATEIbHOCTH;

- dbopMupoBaHue y OOydYarOMMXCAd TyMaHUCTHYECKUX OTHOIICHHMH,
MOHUMAHMSI 1IEHHOCTH XUMHUYECKUX 3HAHUW I BBIPAOOTKU 3KOJIOTMYECKU
1enecoo0pa3HOro MOBEACHUSI B OBITY W TPYJOBOM JAEATEIBHOCTH B LEIAX
COXPaHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOIHON CPEBI;

- pa3BUTHE MOTHUBAMU K 00YYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIUTAaHUI0O HAa OCHOBE YCBOEHHUS OOIIEUETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HpOQuis U HANpPaBICHHOCTH AaJbHEHIIEro
00y4YeHMUS.



OOmiee YWCIO dYacoB, OTBEAEHHBIX JUISI M3YYCHHs] XWMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaBiseT 136 yacos: B 8 kinacce — 68 yacoB (2
yaca B HeJIel0), B 9 kimacce — 68 4acoB (2 yaca B HEJIEIIO).

COAEPKXAHUE OBYUYEHUA

8 KIIACC IlepBoHaYajibHble XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponb XUMHUM B )KM3HU 4elOBeKa. XUMHS B CUCTEME HayK.
Tena u BemectBa. Pu3znyeckue CBOMCTBA BELIECTB. ATPEraTHOE COCTOSHHE
BeniecTB. [loHsTHE O MeTOoAax Mo3HaHWs B XUMHH. YUCThIe BellecTBa U CMECH.
Crioco0Osl pa3zeneHus cMeceil.

ATOMBI U MOJNEKYJbl. XHUMHYECKHE d3JeMEHTbl. CHMBOJIBI XUMHUYECKUX
a5eMeHTOB. [IpocThie U CioXkKHbBIE BellecTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢hopmysa. BareHTHOCT, aTOMOB XUMHYECKUX AJIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAsE aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBasi 10JIs1 XUMHUYECKOTO 3JIEMEHTA B COCITMHEHUU.

KomnuectBo BeniectBa. Monb. MonsipHast macca. B3anMocBs3b KOJIMUYECTBA,
Macchl M 4YHCJIa CTPYKTYpPHBIX €IWHUIl BemiecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COETUHEHHI.

@u3nuecKkue U XMMHYECKUE SIBJICHUA. XUMUYECKash PEaklus U €€ MpU3HAKH.
3aKOH COXpaHEHMsI MacChl BeIlIecTB. XuMHueckue ypaBHeHus. Kiaccudukanms
XUMHYECKUX PEAKIHi (COeAMHEHHUS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm: 3HAKOMCTBO C XHWMHYECKOW IIOCYJION,
mpaBwiIaMu paboThl B J1a0OpaTOpuu U MpuEMaMu OOpaieHus ¢ JabopaTOpHBIM
o0opyoBaHMEM, H3yYeHHE U ONHcaHue (U3UISCKHX CBOWCTB 00pa3IioB
HEOPTaHWYECKUX BEIIECTB, HaOMOAeHNEe (U3NUecKnX (TUTaBICHHE BOCKA, TAsHHUE
JbJa, paCTUPAHKE caxapa B CTYIKE, KUIIEHUE ¥ KOHJICHCAIIUS BOJbI) U XUMUYECKUX
(ropeHre cBeuMW, MPOKATMBAHWE MEIHOW TPOBOJIOKH, B3aMMOJICHCTBHE MeJa C
KHCIIOTOW) SIBJICHWH, HAOMIONEHWEe W ONHCaHWE MPU3HAKOB MPOTEKAHMS
XUMHUYECKUX peakiuil (pa3liokKEeHHe caxapa, B3aUMOJICHCTBUE CEPHON KHUCIOTHI C
xjiopugoM Oapusi, paszioxkenwe ruapokcuna wmeau (lI) npu  HarpeBaHuw,
B3aUMOJICHCTBUE KeJle3a ¢ pactBopoMm conu meau (ll), m3ydenme cmocoOoB
paszeneHus CMeceil: ¢ TOMOIIbI0 MarHuTa, (QUIBTPOBAHWE, BHIMIAPUBAHME,
TUCTIILISANNSA, XpoMaTtorpadusi, TPOBEACHHE OYMCTKH TIOBAPCHHOW  COJIH,
HAOJIFOICHUE W OINMCaHWE PEe3yJbTAaTOB MPOBEACHUS OMBITA, WLTIOCTPUPYIOIIETO
3aKOH COXPaHEHHS MacChl, CO3/JaHhE MOJIeJIel MOJIEKY (IIapOCTEPKHEBBIX).



BaxxHeiilne npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cMecs razoB. CocraB Bo3ayxa. Kuciaopon — aneMeHT W mpocToe
BelecTBo. HaxoxaeHue Kuciopoaa B Mpupoae, (PU3NUYECKUE U XUMUUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [lpumenenue xkuciopoga. CrocoOsl
MOJIydyeHUsT KHCJIopojJa B JiabopaTopuu W MOpOMBIIUIEHHOCTH. Kpyrosopot
Kuciopoza B mpupoe. O30H — alioTponHas MoAU(PUKALMS KUCIOPOIa.

TemnoBoit >h(PeKT XMMHUECKOM peaKIMu, TEPMOXMMHYECKUE YpaBHEHMS,
9K30- W DHJAOTEPMUYECKHE peakiuu. TOIIMBO: yrojib W METaH. 3arps3HEHUE
BO3JlyXa, YCUJIEHUE MMAPHUKOBOTO 3P deKTa, pa3pyiieHrne 030HOBOTO CJIOS.

Bomopon — »snemeHT u mpoctoe BemecTBO. HaxokaeHue Bomopona B
npupojse, GuMYeckrue ¢ XHMMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nonydeHusi. Kucimotel u conm.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl Mo XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CcBOWCTBa BoJbl. Boaa kak pacTBopuTenb. PacTBOpHI.
HaceblllieHHBIE M HEHACBIIIEHHbIE PacTBOPbl. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 10Ji1 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbl. OCHOBaHMUS.
Ponp pacTBOpOB B mpupose U B KU3HU 4eoBeKa. KpyroBopoT BOAbI B IIPUPOLE.
3arpsi3sHEeHHEe NPUPOAHBIX BoA. OXpaHa U OUHUCTKA IPUPOIHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHeHuil. Oxkcuasl. Knaccuduxarms
OKCUJOB:  coyieoOpa3yroniue  (OCHOBHBIE, KHCIOTHBbIe, aM(OTEpHbIE) U
HeconeobOpasyromue. Homenknatypa okcugoB. @Dusmdyeckne U XUMHUYECKUE
CBOMCTBa OKCUIOB. [losydyeHre OKCHIOB.

OcunoBanusi. Krnaccubukamnuss ocHOBaHUM: IMMIETOYM U HEPACTBOPUMBIC
ocHoBaHus. Homenkiatrypa ocHoBaHui. DPHU3MYECKME U XHUMHUYECKUE CBOMCTBA
ocHoBaHul. [lonyyeHne ocHOBaHMM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucnor. Ousmdeckue u
XUMHYECKHE CBOMCTBAa KHUCHOT. Psan aktuBHoctn MmetamoB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiatypa coneil. @u3nueckue U XuMHUUECKUE CBOMCTBA COJICH.
[Tony4enue comnei.
['eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCMHEHUM.

Xumuueckuii IKcnepumenm:.  KAYCCTBEHHOE OIPEICICHUE COJICPKAHUS
KHCJIOPOJIa B BO3AyXe, IOJydYeHHE, COOMpaHHe, paclo3HABaHHUE W H3yYCHHE
CBOMCTB KHCJIOPOJa, HAOJIIOJICHHE B3aMMOJICHCTBHS BEIISCTB C KHCIOPOJIOM H
YCIIOBUSI BO3HUKHOBEHHS M IIPEKpaIleHUus TOpeHus (Ioxapa), O3HAKOMIICHHE C
oOpa3llaMyd OKCHJOB M OINHMCAHME WX CBOWCTB, TMOJy4eHHUE, COOUpaAHHE,
pacrio3HaBaHWE W H3Y4YeHHE CBOWMCTB Boaopoaa (TOPEHHE), B3aMMOJICHCTBHUC
Bojiopoaa ¢ okcuaoM menu (l1) (Bo3MOXKHO HCHOJIB30BaHHWE BHUJICOMATEPHUAIIOB),



HaOmoieHue 00pa3loB  BEUIECTB  KOJIMYECTBOM | MOJb, HCCIEJOBaHUE
OCOOEHHOCTEW  pacTBOPEHUS  BEIIECTB C  PA3JIMYHOHM  PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHOW MAacCOBOM [OJIEM PacTBOPEHHOIO
BEILIECTBA, B3aMMO/ICHCTBHUE BOJIBI C METAJJIaMU (HATPUEM U KaJblueM) (BO3MOKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB), HCCIEAOBaHHE OOPA3LOB HEOPraHUYECKUX
BEILIECTB PA3IMYHBIX KJIACCOB, HAOIIOJICHUE M3MEHEHMS OKPACKU WHIUKATOPOB B
pacTBOpax KHUCJIOT U IIelouei, u3ydeHue B3aumojenctBus okcuma meau (1) c
pacTBOPOM CEPHOM KHUCIOTHI, KUCJIOT C METa/ulaMU, PEaKUuil HEeUTpaau3aluu,
MOJIyY€HUE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJIHOTO METAJIa JPYTUM U3
pacTBOpa COJM, PEIIEHHWE SKCIEPUMEHTAIbHBIX 3a1ady Mo TeMe «Baxkueimue
KJIACChl HEOPTAHUYECKUX COCTUHECHUI.

HHepuoagnuecknin 3axkoH u Ilepuoamyeckas cucremMa XHMHYECKUX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aToMoB. XUMHYECKAsl CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUT

[lepBble TOMBITKK KJIacCU(PUKAIUN XUMHUYECKHX IyeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIEJOYHO3EMENIbHBIE METALIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTepHbIe OKCHUIBI
U TUAPOKCHUJIBIL.

[lepuoanueckuii 3axoH. [lepuoguyeckas cucreMa XMMAYECKUX JIEMEHTOB /.
N.  MenneneeBa.  Koporkomepuonnas W JUJIMHHONEpHOIHAas  (OPMBI
[Tepunonnueckoii cucteMbl xumudeckux snemenToB . 1. Mengaeneesa. [lepuoabr u
rpynmbl. OU3NYECKUl CMBICI MOPSAIKOBOTO HOMEpPA, HOMEPOB MEPUOAa U TPYIIIbI
AJIEMEHTA.

Crpoenue atomoB. CocTaB aToMHBIX sep. M3oTonsl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEeK aTOMOB MepBbIX 20 XMMHUYECKHX 3JIEMEHTOB
Ilepuonnueckorn cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA 110 ero nosnoxeuutro B [lepuonnueckoi cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHUSI pPaJnyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOKWCTB IO IPyNIaM U NEPUOTAM.

3nauenue [lepuoguyeckoro 3akoHa u [lepuoanueckoil cucTeMbl XUMUYECKUAX
JJIEMEHTOB I pa3BUTUA Hayku W npaktuku. . . MenaeneeB — y4€HbId U
IPaKJIaHHH.

Xumuueckass cBs3b. KoBasieHTHast (mosisipHass U HENOJSIpHAsi) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUYECKUX JIEMEHTOB. IOHHAs CBS3b.

CreneHp OKHCJICHUA. OKHUCIIUTEIbHO--BOCCTAHOBUTEIIbHBIC PCaKm.
Hpoueccm OKHCJICHUS YU BOCCTaHOBJICHUS. OKUCIMTEIN U BOCCTAHOBUTEIIH.

Xumuueckui IKCnepumernm:. HN3YYCHUC o6pa3u0B BCIICCTB MCTAJIJIOB H
HEMCTAJIIIOB, B3aHUMOJICHICTBUE rmapokCuaga HOHHKa C pacTBOpaMH KHCIOT H



HIETIOYEH, MPOBEACHUE OIbITOB, WUIIOCTPUPYIOIMIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIJILHBIX PEaKIuil (TOpeHue, peakiiuu pa3aoKeHUs, COCAUHEHNS ).

Mesxcnpeomemmnuwie ceasu

Peanuzamus MeXnpeaMETHBIX CBS3€M NpU KM3YyYEHUHM XUMHUHM B 8 KJlacce
OCYIIECTBIISICTCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHATUH, TaK U TOHATHUH, ABISIONIUXCS CUCTEMHBIMU JJIsI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO61ue ecTecTBEHHO--HAyYHbIC MOHITHUS: HAyUYHbIH (pakT, rumnoresa, Teopus,
3aKOH, aHalIW3, CHUHTE3, KIaccupuKaius, MNEePUOJUYHOCTh, HaOJIOJACHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepusi, aToM, OJICKTPOH, MNPOTOH, HEWUTPOH, HWOH, HYKIIHU]I,
U30TOIbl, PAJAMOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUYECKUIN 3apsijl, BEIIECTBO, TEJO,
00BbEM, arperaTHOE€ COCTOSIHHME BEIIECTBa, ra3, (pu3nuecKkue BETUYUHBI, ¢IUHUIIBI
U3MEPEHMUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEpaIIbl, TOPHBIE TTOPOIbI, TIOJIC3HBIC
MCKOTIaeMbl€, TOIUIMBO, BOJITHBIE PECYPCHI.

9 KJTACC BemecTBO M XMMHYECKAsl peaKUusi

[Tepuonnueckuii 3akoH. [lepuoanyeckas cucteMa XUMHUYECKUX JIEMEHTOB /l.
N. Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOWCTB
XUMHUYECKUX OJJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kadusd, KaIblUd U HX
COCIMHEHUH B COOTBETCTBHUM C TIOJIOXEHHEM »JJeMEHTOB B Ileproamyeckou
CHUCTEME U CTPOCHHEM UX aTOMOB.

Ctpoenue BemiecTBa: BHUAbI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIMA KPUCTALIMYECKOW PEIIETKHA U
BHUJa XUMHUYECKOU CBSI3H.

Kiaccudukanys 1 HOMEHKIATypa HEOPTraHWYECKHX BEIIECTB. XHMHUYCCKHE
CBOMCTBa BEIIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJacCaM HEOPraHUYECKUX
COCJIMHECHUH, TCHETUYECKAsl CBA3b HEOPraHMYECKNX BEIIECTB.

Knaccudukaius XuMU4YECKUX PeakIiid 10 pa3IudHbIM MpU3HAKaM (110 YUCITy
M COCTaBy YyYacTBYIONIUX B PEaKIMU BEIICCTB, MO TEIUIOBOMY 3¢ (deKTy, II0
M3MEHEHHUIO CTEMECHEH OKMCICHUS XMUMHUYECKHUX AJIEMEHTOB, IO OOpaTUMOCTH, IO
Y4aCTHUIO KaTajlu3aTopa). DK30- U dHJAOTCPMUUYECKHE PEaKIIMU, TEPMOXUMHUYECKHUE
YpaBHCHHUA.

[lonsitue o ckopoctu xumMuueckoill peakuuu. [loHarue 06 oOpaTUMBIX U
HEOOpPAaTUMBIX XHMHYECKUX peakmusix. [IoHATHE O TOMOTE€HHBIX UM T€TEPOTCHHBIX
peakuusax. [lonarue o karanuze. [loHsiTue 0 XUMUYECKOM paBHOBeCUU. DAKTOPHI,



BIIMAIONIME HAa CKOPOCTh XUMHUYECKOM peakuuu U TMOJOKEHHE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCIUTENHHO-BOCCTAHOBUTENbHBIE ~ pEAaKLUM,  DJICKTPOHHBIA  OaslaHC
OKHCIUTEIILHO-BOCCTAHOBUTEIIHLHOMN peaxkuum. CocraBnenue YpaBHEHUI
OKHUCJIUTENBbHO--BOCCTAHOBUTEIBHBIX  PEAKIUA C  MCIOJb30BAHMEM  METOAA
AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTUUECKON TUCCOLMALIMU. DINEKTPOJIUTH U HEANEKTPOJIUTHI.
Katuonbl, anHnoHel. MexaHu3M [OHCCOIMAIIMU BEUIECTB C PA3IMYHBIMU BHUAAMU
xumuueckoi cBsizu. Crenenn auccoruanuu. CUiabHbIE U C1adble dJIEKTPOJIHUTHI.

Peakiiuu nonHoro oomeHa. Y caoBusl IPOTEKAHUS pEaKIuii HOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HWOHHBIC YypaBHEHHUS peakuuil. CBOWCTBA KHUCIIOT,
OCHOBaHMUW W COJIGM B CBETE TPEJCTABICHUM 00 DIICKTPOIUTHUYECKOU
JIMCCOITMAINH.

KauectBenHnbie peakiiny Ha UOHBL. [TOHSITHE O TUIPOIU3E COJCH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYEeCKHUX
BEIIECTB — METANIOB M HeMeTauioB (rpadura W ajiMasa), CIOKHBIX BEIIECTB
(x;mopua HaTpwusi), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOW pPEaKIUu
OT BO3JCUCTBHUS PaA3IMUHBIX (DAKTOPOB, HCCIEAOBAHUE DICKTPOIPOBOJIHOCTH
pacTBOpOB BEUIECTB, Mpollecca JAUCCOLUMAIMUA KHUCJIOT, WIEI04Yed |  coJien
(BOBMOKHO  HCIIOJBb30BAaHUE BHUAEO MAaTEpUAIOB), IIPOBEJCHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHWs  peakiuii  HOHHOro  OOMEHa
(oOpazoBaHme ocanaka, BBIJEJICHHWE Tra3za, OOpa3oBaHWE BOJBI), OIIBITOB,
WUTIOCTPUPYIONIMX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEHUs, COCIUHEHUs), PACIIO3HABAHHE HEOPTaHUYECKUX
BEIIECTB C IIOMOINBIO KAUYECTBEHHBIX pEaKIMid Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIbHBIX 3a]1a4.

HemeTa/uibl 1 MX COeIUHECHUSA

O6mass xapakTepucThka rajoreHoB. (OCOOCHHOCTH CTPOSHHS aTOMOB,
XapakTepHble CTeNeHu okucieHus. CTpoeHue U (PU3MYECKHe CBOWCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XUMHYECKME CBOMCTBA Ha IIPUMEpPE  XJIopa
(B3auMoneiicTBUE € MeTallaMH, HEeMeTalUlaMH, IIeJo4aMu). XJIOPOBOJOPOI.
ConsiHast KUCJIOTa, XMMUYECKHE CBOMCTBA, IOJy4YEHHE, NMPUMEHEHHE. JleiicTBue
XJIOpa U XJOpPOBOAOpPOJAa Ha OpPraHU3M uejioBeKa. BaxHeliue XJIOpUIbI U HUX
Hax0XJICHUE B IPUPO/IE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble CTENeHW okucieHus. CtpoeHue U (U3MYECKHE CBOICTBA
MPOCTBIX BEHIECTB — KUCIOPOJIa U CEPbl. AJIOTPOIHBIE MOIU(PUKALIMKN KUCIOPOa



U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpOEHUE, (PU3NYECKUE U
XUMH4YECKUe CBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHass kuciora, (Qusnueckue U XUMHYECKHE CBOMcCTBa (0o0mIue Kak
MpeACTaBUTENs Kjacca KHUCIOT M crneuuduueckue). XUMHUYECKHE peakluu,
JeXallie B OCHOBE MPOMBIIIJIEHHOTO crnoco0a MOJyuYeHUsT CEPHOW KHUCIOTHI.
IIpumenenue cepHor KUCIOTHL. COJIM CEPHOM KUCIOTHI, KAYECTBEHHAs] pEaKLus Ha
cynbdar-uoH. HaxoxxneHue cepbl U €€ COCNMHEHUW B TpHUpoje. XUMHUUECKOE
3arpsi3HEHUE OKPYXKAIOIIEH cpeibl COEAMHEHHSIMU Ccepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 3yeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHHS. A30T, pacpoCTpaHEHUE B MPHUPOJE,
duznueckre U xuMuueckue cBoiicta. Kpyrosopor azora B nmpupojae. AMMHaK, ero
¢usznueckre 1 XMMUYECKUE CBOWCTBA, MOJydeHue U nmpumeHeHue. Coilu aMMOHUS,
ux (pU3MYECKre U XUMHUYECKUE CBOMCTBa, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHHMs. A30THas KHUCJIOTa, €€ MOoJIydeHHe, (PU3NUYECKUe M XUMUYECKUE
cBoiicTBa (0OlIME Kak TPENCTABUTENsl Kiacca KHUCIOT M crhenuduyueckue).
Hcnonb3oBaHue HUTPATOB M COJEM aMMOHHS B KayeCcTBE MHHEPATbHBIX
ynoopeHuil. XuMMUYECKOe 3arpsi3sHEHHE OKPY>Kalollel cpe/ibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE JOXAM, 3arps3HEHUE BO31yXa, MOYBBI M BomoEMOB). Docdop,
aloTponHeie Momudukanuu Qocdopa, Quanyeckue W XUMHUUYECKHE CBOWCTBA.
Oxkcun dochopa (V) u pochopras kuciora, Gu3nIecKre U XUMUYECKUE CBONCTBA,
nosrydenue. Mcrmons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapaktepuctuka 31aeMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCICHHUA.  YTIEpOoH,  aJUIOTPOIHbIC
MoAM(UKAIINKA, PACIPOCTpaHEHHUE B TPUPOJE, (U3MYECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6iusi. Kpyrosopot yriepona B npupone. OKCUABI yriiepoaa, ux
duznueckne W XWMHUYECKHE CBOMCTBA, JICWCTBHE HA JKUBBIE OPTaHU3MBI,
NOJlyYeHUE U TMPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yriepogaa (IV), rumoreza riao0anpbHOTO TMOTEIUICHUS KIMMAaTa, MAPHUKOBBIN
addekr. YronpHas KUCIOTa M €€ colM, uX (GU3NICCKHEe U XMMHUYCCKHE CBONCTBA,
MoJlydeHne W TnpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TPOMBILIIJIEHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHbIEe MOHITUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUSIX
yriepojaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJI, TITUIEPUH, YKCYCHasi KUCJIO0TA).
[IpuponHble MCTOYHHUKK YIJIEBOAOPOAOB (Yyrojb, HOPUPOAHBIN ra3, HePTH),
MPOAYKTHl UX mepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTe 0 OMONTOTUYECKHU BaKHBIX BEILIECTBAX: XKUpaX, OelKax, yrieBogax — U ux



poJii B OKM3HM UeJoBeka. MarepuaibHOE E€IUHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHUM.

KpeMHuuii, ero ¢usmueckue M XUMUYECKHE CBOMCTBAa, NOJYYEHHE W
npumenenne. CoenuHeHuss KpeMmHHss B mnpupone. OOmme mnpeacTtaBieHus: 00
okcune kpemaus (IV) u kpemuueBoit kuciaore. CUIMKaThl, UX UCIOJIb30BAHUE B
OBITY, B IIPOMBINIJIEHHOCTU. BakHeiine CTpoUTeNIbHbIE MaTepualibl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, xene300eToH. [IpobiemMbl Ge30mMacHOTr0 HMCIOJIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B MIOBCETHEBHOM KU3HHU.

Xumuueckuii  IKCnepumeHm: U3ydeHHe OO0pa3IoB HEOPTaHUYECKUX
BEIICCTB, CBOWCTB COJITHON KHCJIOTBI, TIPOBEJCHUE KAYCCTBCHHBIX PEaKIMi Ha
XJIOPHI-MOHBI U HAOJIOJICHUE MPU3HAKOB WX MPOTCKAHUS, OIBITHI, OTPaKAIOIIHEC
¢u3HUecKkre U XUMHUYECKHE CBOMCTBA TajIOTGHOB M WX COCIMHCHHH (BO3MOXKHO
UCTIOJh30BAaHUE BHCOMATEPHANIOB), O3HAKOMJICHHE C 00paslaMu XJIOPHUIOB
(rasmoreHu10B), O3HAKOMJICHHE C 00pa3IaMu Cephbl U € COeTMHEHUSIMU (BO3MOXKHO
UCTIOJIh30BaHUE BUCOMATEPHAIIOB), HAOIOIEHUE Tpollecca OOyTrIMBaHUs caxapa
O] JCHCTBHEM KOHIICHTPUPOBAHHON CEpHOW KHUCIOTHI, M3yUYEeHUE XUMHUUYECKUX
CBOWCTB pa30aBICHHON CEpHOW KHUCIIOTHI, TIPOBEJICHNE KaUYSeCTBEHHOW peaklnu Ha
cynbpaT-uoH ¥ HAOIIOJACHHWE TpH3HaKa e€ TMPOTEeKaHWs, O3HAKOMIICHHE C
¢u3ndecKUMH CBOWCTBaMHU a30Ta, (ochopa W uX coenuHEHUH (BO3ZMOKHO
UCTIOJh30BAaHUE BHJIEOMATEPHAIOB), O0pa3lamMu a30THBIX U  (OCPOPHBIX
yInoOpeHuid, IOoJydYeHHe, COOHWpaHHWe, paclo3HABaHUE ¢ U3YYCHHE CBOWMCTB
aMMHaKa, MPOBEJICHUE Ka4eCTBEHHBIX peaklnii Ha MOH aMMOHHS U docdar-uoH u
U3ydeHUEe TMPHU3HAKOB WX MPOTEKaHWsS, B3aMMOJCHCTBUEC KOHIICHTPUPOBAHHOM
a30THOM KHCIOTBI C MeEIbl0 (BO3MOXKHO HCIOJB30BAaHUE BHICOMATEPHAIIOB),
M3y4eHHE MOJIeNiel KPUCTALNTMYECKUX PEMIETOK anMmasa, rpaduta, QysuiepeHa,
O3HAKOMJICHME  C  TMPOIECCOM  aJCOpOIMU  PACTBOPEHHBIX  BEIIECTB
AKTUBHPOBAHHBIM YIJIEM U yCTPOMCTBOM MPOTHBOTAa3a, MOJIy4YeHUE, COOMpaHHeE,
pacmo3HaBaHWE€ W  HM3yYEHHWE CBOWCTB  YIJIGKHCIOIO Tra3a, TMpPOBEJCHUE
KaueCTBEHHBIX PEaKlnii Ha KapOOHAT W CHJIMKAT-WOHBI M W3y4YeHUE TPU3HAKOB UX
MPOTEKAHUS, O3HAKOMIICHWE C TMPOMYKIMEH CHJIMKATHOW TPOMBIILICHHOCTH,
pElIeHNe SKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «BakHelmme HeMeTamibl U uX
COCTMHCHHUS.

MeTasibl M UX COeTUHEHUS

OO0mast xapaKTepuCTHKa XUMHUYECKHX DJIEMEHTOB — METAJ/VIOB HA OCHOBAaHUM
nx nosioxkeHuss B Ilepuoanueckor cucreme xumuyeckux s3nemeHtoB [, W.
MenneneeBa u ctpoeHusi atomoB. CTpoeHUE METaIioB. MeTajuindeckas CBSI3b U
METaJUIMYECKas  KPUCTAUIMYECKass  pEmIETKa.  DJICKTPOXUMHUYECKHU  psif
HanpsHDKEHUM MeTayioB. DPU3HMYECKUEe U XMMHUUYECKHE CBOMCTBa MeTayuioB. OO0mue



crocoObl MonyyeHus: MeTauioB. [loHsSTHE O KOpPpO3MU METaJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTadb, YyTyH, AIOPATIOMUHHM,
OpoH3a) U UX MPUMEHEHUE B OBITY ¥ MPOMBIILIEHHOCTH.

[lemounsie MeTasuibl: mojokeHue B [lepuoguyeckoi cucTeMe XUMUUYECKUX
anemeHToB JI. 1. MenaeneeBa, CTpoOeHUME HX aTOMOB, HaXOXIECHHUE B IIPUPOJIE.
dusnyueckue U XMMHUYECKUE CBOMCTBa (Ha mpuMepe HaTpusi U Kaius). OKCUIIbI U
TUAPOKCUABI HaTpusi W Kaiaus. [IpuMeHeHue WIeJOYHBIX METauIOB W HX
COCIMHECHUM.

[[lenmouHO3eMeNbHBICE ~METAIBI MarHUil W KajJdbI[UW: TIOJIOKEHHUE B
Ilepuonnueckon cucreMe xumudeckux siemeHtoB [[. . MenzaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJeHue B npupojie. duznueckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanplus. BakHelmue coeluHEHHS KaubIus (OKCHA, THAPOKCHI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHESHHUSI.

AmromuHui: oyioxenue B [lepuogudeckoit cucreMe XMMUYECKUX JIEMEHTOB
. 1. MenpneneeBa, CTpOEHHE aroma, HaxXOXACHHE B mIpupoje. Pu3nueckue u
XUMHUYECKHE CBOMCTBA aTtOMHHHUS. AM(POTEpPHBIC CBOMCTBA OKCHAA U THUAPOKCHUIA
ATIOMHUHMUS.

XKeneso: nonoxenue B [leprognyeckoid cuctemMe XUMUYECKUX AIEMEHTOB [1.
N. MenneneeBa, CTpOECHHE aToMa, HaxOXIeHHWE B mpupone. Pu3nUecKue Hu
XMUMHYECKHE CBOMCTBA xkeie3a. OKCUIbl, THAPOKCUIIBI U coiu xkenesa (1) u xenesa
(1), wux cocraB, CBOWCTBA © MONy4YeHHE. XUMUUECKUU IKCHEPUMEHNL.
O3HAaKOMJICHHE C 00pa3laMy METAJUIOB U CIUIABOB, UX (PU3NYECKUMH CBOWCTBAMH,
U3YUYEHUE PpE3yJbTaTOB KOPPO3UH METAUIOB  (BO3MOYKHO  MCIOJIb30BAHHE
BUJICOMATEPUAJIOB), OCOOCHHOCTEHW B3aMMOJICUCTBUSI OKCHA KaJNbIUs U HATPHUS C
BOJION (BO3MOKHO HCIIOJIB30BaHUE BHIEOMATEPUAJIOB), HCCIEAOBAaHUE CBOWMCTB
KECTKOW BOJBI, TMpoOIEcca TOPEHUs IKejae3a B KHUCIOpoAe (BO3MOXKHO
UCIIOJb30BaHUE BUJEOMATEpPUAIOB), MPHU3HAKOB NPOTEKAHUS KadeCTBEHHBIX
peakiuii Ha MOHBI: MAarHWs, KajbliMs, allOMUHMS, IIMHKa, kene3a (l1) u xenesa
(1), memm (1), HaGnrogeHWe W ONMMCAaHWE MPOIECCOB OKpANIMBAHUS TUIAMCHH
MOHAMHU HATpPUsl, Kalus U Kalblus (BO3MOYKHO MCIOJIb30BAHUE BUIE€OMATEPUAIIOB),
uccienoBanne amMQpOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMHHHS W THIPOKCHIIA
[IMHKA, PEIIEHUE SKCIEPUMEHTAIIbHBIX 3a/1a4 M0 TeMe «BakHeilre MeTamibl 1 X
COEMHEHUS.

XuMuS ¥ OKpY:Kaouias cpeaa

BemecTtBa m marepuanibl B MOBCEJHEBHOM KWU3HHM 4eloBeKka. be3zomacHoe
MCIIOJIb30BaHUE BEIECTB M XMMHUUYECKUX peakuuil B ObITy. IlepBasi momoris mpu
XUMHUYECKUX 0KOTaX U OTPaBICHUAX.



XUMUYECKOe 3arpsi3HEHUE OKpYyKawmeld cpenbl (mpeaenbHas AOMYyCTHMAst
KOHLEHTpanus BeuiecTs, aanee — [1JIK). Poap xumMun B pemieHun 3K0JIOTMYECKUX
npooIeMm.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3oB MaTepUaoB (CTEKIO, CIIJIaBbl METAJIOB, MOJIUMEPHbIE
MaTepHuabl).

Mesrcnpeomemmuwie cea3u

Peanuzanmss MEXIpPEAMETHBIX CBS3CH NMPU W3YYEHUH XMMHH B 9 Kiacce
OCYILIECTBJISIETCS 4Yepe3 HCIMOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSITHI, TaK ¥ TIOHATHH, SBJSIOMUXCS CUCTEMHBIMU ISl OTIACIBHBIX MPEIMETOB
€CTEeCTBEHHO--Hay4YHOI'O LIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TMOHITHSA: HAy4YHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIaccu(UKamus, TMEepPUOJUIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJICTUPOBAHUE, W3MEPCHHE, MOJCNb, SBICHUE, TaPHUKOBBIHI
3¢ PeKT, TeXHOJIOTHUSI, MaTEPUAIIbI.

®dwusuka: Marepus, aroM, O3JEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHI,
U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUM 3apsll, MPOBOJHUKH,
NOJYIPOBOAHUKH, JUAJEKTPUKHU, (POTOSIEMEHT, BELIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpUCTAIIINYECKas
pemérka, CriiaBbl, (U3MUYECKHE BEIWYUHBI, €IUHUIIBI U3MEPEHUsl, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3 b1, COHIIE.

buonorus: ¢orocunre3, apixanwe, Owocdepa, IKOCHCTEMa, MHUHEpaIbHBIC
yI0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

I'eorpadus: armocdepa, runpocdepa, MUHEpaJIbl, TOPHBIC TTOPOIbI, TIOJIC3HBIC
HCKOIIaeMEbIE, TOTLIIMBO, BOJIHbIE pecypchl.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATHI

JIMYHOCTHBIE PpE3yJIbTaThl OCBOEHHUS MPOrpPaMMbl OCHOBHOTO  OOILETro
o0pa3oBaHus JOCTUTalOTCs B Xo0J€ OOy4YeHHs XMMUU B €IUHCTBE Yy4ueOHOU H
BOCIIUTATENIbHON JIESITEIbHOCTH B COOTBETCTBUU C TPATUIMOHHBIMH POCCUMCKUMU
COLIMOKYJIBTYPHBIMU W JyXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMH, NPUHATHIMU B
o0miecTBe MNpaBWIaMM M HOpPMamMH IIOBEIEHUS M CIIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHSL U COLIMATIN3ALIUN O0yUYaOLIUXCA.

JIndHOCTHBIE ~ pE3yJbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOW IO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAIMi |
paciIMpeHre ombITa ASSTEIHHOCTH HA €€ OCHOBE, B TOM YMCJIE B YaCTH:

1) nNaTpHOTHMYECKOr0 BOCIHHTAHUSI. IICHHOCTHOIO  OTHOIICHHS K
OTEUYECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY W HAyYHOMY HacCIEIuIo,
NOHUMAaHHS 3HAYECHHUS] XMMHUYECKON HAayKh B KU3HH COBPEMEHHOrO OOIIEecTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM MH(pOpPMAaILUEl O MEePeIOBbIX TOCTIKEHUSIX U
OTKPBITHSIX MUPOBOW M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HAHUIX 00 YCTPOWMCTBE MHUpa M O0IIECTBA; 2) IPa’KIaAHCKOT0 BOCTIUTAHMS:

IOPEACTABICHUS O COLUMUAIBHBIX HOPMax U MpaBUiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUICKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  y4yeOHO-MCCIIEAOBATeILCKONW, TBOPYECKOW W JAPYrHX  BHAAX
JEeSTEIHbHOCTH, TOTOBHOCTH K Pa3sHOOOpPa3HON COBMECTHOM MAESITEIbHOCTH MPH
BBITIOJTHEHUN YYEOHBIX, TI03HABATEIBHBIX 3a7a4, BBINOJIHCHUN XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX MPOECKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
M B3aWMOIIOMOINM B TpoIecce O3TOH Yy4eOHOW JesATENHHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHHE M IMIOCTYIIKA CBOMX TOBAapHINEH C IO3ULHHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEICTBUN MOCTYIKOB;
3) HNEeHHOCTH HAY4YHOr0 MO3HAHMA. MHUPOBO33PECHUYCCKUE TIPEJACTABICHUS O
BEIIECTBE M XHMHUYECKOM PEAKLIHH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
Pa3BUTUSL HAYKH M COCTABISAIOIIME OCHOBY I IOHUMaHWs CYLIIHOCTH Hay4YHOU
KapTUHBl MHUpA, MPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS
MPUPOABI, B3aUMOCBS3SX YEIOBEKA C MOPUPOJHOW CpEeloW, O pPOJA XUMHHU B
MMO3HAHUM ATHUX 3aKOHOMEPHOCTEMN; ITO3HABATEIIbHBIE MOTHUBBI, HAIPABICHHBIC Ha
MOJIyYEHWE HOBBIX 3HAHUM 1O XUMHUH, HEOOXOAUMBbIE MJIsI OOBSICHEHHS
HaOJII0/laeMbIX TMPOLECCOB W SIBJICHUM, MO3HABATEIbHON, HHGOPMALMOHHON H
YUTATEIBCKOW KYJIbTYpPhl, B TOM YKCJIE HABBIKOB CaMOCTOSITEIbHOW pPabOTHI C



yu4eOHBIMU TEKCTaMH, CHPAaBOYHON JIUTEPATypOW, IJOCTYIMHBIMHU TEXHUYECKUMU
cpeacTBaMu MH(OPMALMOHHBIX TEXHOJIOTHI, HHTEpeC K OOyUEHUIO M MO3HAHUIO,
J0003HATENBHOCTh, TOTOBHOCTh M CLIOCOOHOCTh K CaM000pPa30BaHUIO, MTPOECKTHOM
U MCCIIEZI0BATEIbCKOM JIEATENIFHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH H
yPOBHsI O0yUYEHHS B TajbHEHUIIIEM;

4) cdopmupoBaHHs KYJbTYPbI 3I0POBbSI. OCO3HAHWE IICHHOCTH >KHU3HH,
OTBETCTBEHHOTO OTHOILIECHUSI K CBOEMY 3JI0POBbIO, YCTAHOBKM Ha 370pOBBIH 00pa3
KU3HHU, OCO3HAHUE MOCIECTBUI U HENPUATHE BPEIHBIX MPUBBIUEK (YHIOTPEOICHUS
aJIKOTOJIsl, HApPKOTUKOB, KYypEHHS), HEOOXOJUMOCTH COOJIOJICHUS] TMPaBUII
0€30MacHOCTU MPU OOpAIICeHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peaabHOU
KU3HU; 5) TPYyIOBOr0 BOCIHTAHHS: HHTEPEC K MPAKTHYCCKOMY H3YUYCHHIO
npodeccuii ¥ Tpyaa pa3IUYHOrO POJA, YBAXKEHHE K TPyAy W pe3yjibTaram
TPYJIOBOW JIESITEIIBHOCTH, B TOM YHCJIE HAa OCHOBE IPUMEHEHHUS MPEIMETHBIX
3HAHUW 10 XUMHUH, OCO3HAHHBIM BBIOOp WHAMBUAYAJIBHOW TPACKTOPHH
POJIOJKEHUST 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K
XUMUU, OOIIECTBEHHBIX UHTEPECOB U noTpeOHOCTEH, YCHEUTHON
npodeccuoHaIbHOM  JIeITeIbHOCTH W Pa3BUTUSA  HEOOXOAMMBIX  YMEHHH,
TOTOBHOCTh aJIalITUPOBATBCA B MPOPECCHOHATBHON cpesie; 6) IKOT0rn4ecKoro
BOCIIUTAHMSA: DKOJIOTMUECKH IIeJIecO00pa3HOe OTHOIIEHHE K TPHUpPOJE Kak
UCTOYHUKY >XKU3HU Ha 3€MJle, OCHOBE €€ CYIIEeCTBOBaHHUS, IOHHUMaHUE LIEHHOCTH
30pOBOTO M 0e30macHOro o0pas3a >KW3HH, OTBETCTBEHHOE OTHOIIEHHE K
COOCTBEHHOMY (DU3MYECKOMY M TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHHE IIEHHOCTU
COOJIIOICHUS TIPAaBUIJT OE301IaCHOTO TTOBEICHUSI TIPH PadO0Te C BEIIECCTBAMH, a TAaKKe
B CUTYallUsIX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIOJEH; CIIOCOOHOCTH MPUMEHSTH
3HaHUS, MOJyYaeMble MPHU U3YYEHUU XUMUH, Uil PEIICHUs 3a7ad, CBA3AHHBIX C
OKPY’KAIOIIEH MPUPOJHOM CpEIOW, JISI MOBBIMICHUS YPOBHSA SKOJOTHYECKOU
KyJbTYpBI, OCO3HAHHUSA TI00aJTHLHOTO XapaKTepa SKOJOTUYECKUX MPOOIeM U MyTeu
UX pEIICHHs TTOCPEICTBOM METOJOB XUMHH, IKOJIOTHUECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAaTbCSI UM B MO3HABATEJIbHOM, KOMMYHUKAaTHUBHOM W COLMAIBHOU
MIPaKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocrtaBe wMmeTanpeaMETHBIX pE3YyJIbTATOB BBIACISIOT 3HAUYUMBbIC IS
dbopMupoBaHUST MHPOBO33pCHHS OOIIEHAYYHbIE TMOHATUS (3aKOH, TEOpHS,
MPUHIIUII, TUIIOTE3a, (PAKT, CUCTEMa, IPOLIECC, IKCIIEPUMEHT U JPYroe.), KOTOPhIE
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpEeAMETax MU TMO3BOJSIOT Ha
OCHOBE 3HAHUU W3 ITUX MNPeIMETOB (HOPMUPOBATH MPEJICTABICHUE O LETOCTHOU
Hay4YHOM KapTUHE MHpa, U YHUBEpCaJbHbIe yueOHbIC NEeHCTBUA (ITO3HABATEIbHBIE,
KOMMYHHUKAaTUBHBIE, PETYJSITUBHBIC), KOTOpbIE oOOecrneunBaroT (PopMHUpPOBaHUE



TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO U OCYILECTBIICHUIO Y4€OHOM
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHBIC YHUBEPCcAIbHbIC yueOHbIe felicTBus ba3oBbie

JOrH4ecKue 1eiCTBUA:

YMEHMSI HCIIOJIb30BATh IPUEMBI JIOTMYECKOTO MBIIJIEHUS IIPU OCBOCHUHU
3HAHWM: PACKPBIBaTh CMBICT XMUMHYECKUX MOHATHH (BBIAEIATh MX XapaKTE€pHbIE
MPU3HAKK, YCTAHABIMBATh B3aMMOCBS3b C JAPYTMMH MOHSATUSIMHU), HCHOJIb30BATh
HNOHSTHS 111 OOBSICHEHUSI OT/IETBHBIX (PAKTOB U SBJICHUI, BEIOMPATH OCHOBAHUS U
KpUTEpUH ISl KJacCU(UKAMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
YCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3UM MEXIy OOBEKTaMH HU3Yy4YEeHUS,
CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHIAYKTUBHBIE, NE€AYKTHUBHBIC, TIO aHAJIOTHH),
JI€J1aTh BBIBOJbI U 3aKIIFOUECHHUSI; YMEHUE IIPUMEHATH B IPOLIECCE ITO3HAHUS ITOHATUSA
(mpenMeTHbIE U METampeIMETHBIE), CHMBOJIMYECKHE (3HAKOBbIE) MO/JIEIH,
UCIIOJIb3YEMbIE B XHUMHH, MPeoOpa3OBbIBATH LIUPOKO MPUMEHSEMbIE B XUMUU
MOJIENIbHBIE MPEACTABICHUS] — XUMUUYECKHUI 3HAK (CUMBOJI AJIEeMEHTa), XUMHUYECKasl
dopMyna ¥ ypaBHEHHE XUMHUYECKOM peakluMh — TMpU PEIIeHUH Yy4eOHO-
[IO3HABATEJIbHBIX 337144, C YYETOM DTUX MOJCIBHBIX IPEACTABICHUN BBIABIATH U
XapaKTepHU30BaTh CYIIECTBEHHbIE MPU3HAKU U3YYa€MbIX OOBEKTOB — XMMHMUYECKUX
BEIIECTB U XUMUYECKUX PEAKIMM, BBISBIATH O0LIME 3aKOHOMEPHOCTH, IPUUUHHO-
CJICZICTBEHHBIE CBS3U U IPOTUBOPEYUS B U3y4YaEMBbIX IIPOLECCAX U SABJICHUSIX.

Ba3oBnble uccienoBarejabcKkue J1eCTBHA.

YMCHHE HCIIOJIb30BaTh IIOCTABJICHHBIC BOIMPOCHI B KAaYeCTBE HMHCTPYMCHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JUIsI ()OPMHUPOBAHUS THUIIOTE3BI 11O TIPOBEPKE
NPAaBWIBHOCTH  BBICKA3bIBACMBIX  CYXKICHUH; NPHOOPETCHHE  ONbITA  IIO
IJIAHUPOBAHUIO, OPTaHU3aMU M IPOBEJACHUIO YYCHHUYECKUX IKCIICPUMECHTOB,
yMEHHE HaOJI0IaTh 3a XOJOM IIPOIECCa, CaMOCTOSATEIBHO IPOTHO3HPOBATH €T0
pe3yabTat, GopMyIHpoBaTh 0000IIEHNS W BBIBOJIBI IO Pe3yIbTaTaM MPOBEIEHHOTO
OTIBITA, UCCIICIOBAHMS, COCTABIATH OTUYET O MPOACITAHHON paboTe.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOMpATh, aHAJIM3UPOBATh M HWHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BHUJOB U (OPM IIPEACTABICHUS, TOJIyIaeMyIO0 B3 Pa3HBIX HCTOYHHUKOB
(HaydHO-TIONYJISIPHAS ~ JIUTEpaTypa XHMHYECKOTO COJCpP)KaHHS, CIPABOYHBIC
mocobus, pecypchl MHTepHETa), KPUTHYECKH OICHHBATh IPOTHBOPCUYHMBYIO M
HEJIOCTOBEPHYIO HH(OpMaIIHIO;

YMEHHE MPHUMEHSATH Pa3IMYHBIC METOABI M 3amlpOChl MPH IOHUCKE U OTOOpE
MHpOpMaMK W COOTBETCTBYIONIUX JAaHHBIX, HEOOXOJHWMBIX JUIS BBITOTHCHUS
y4eOHBIX M MO3HABATSIBHBIX 33124 ONPEACIEHHOTO THIIA, TIPHOOPETCHHUE OIbITa B
0o0JacTH  MCTHOJB30BaHUS  WH(MOPMAITMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHH,



OBJIQJICHUE KYJIbTYPON aKTUBHOI'O MCIOJIb30BAHUS PA3UUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMANIbHYIO (POPMY MpeACTaBICHUS UH(OPMALUU U
WUTIOCTPUPOBATh pelllaeMble 3a7a4d  HECJIOXKHBIMM CXEMaMH, JHharpaMMamu,
npyrumu ¢dopmamMu rpaduKkd U UX KOMOUHAIMSIMHU, YMEHHE HCIIOIb30BaTh U
aHANIM3UPOBATh B IIpollecce Y4YEeOHOH M HCCIeAOBATENbCKOW JesATENbHOCTU
“H(pOpMAIINIO O BIUSHUM MPOMBIIIUICHHOCTH, CEJIHCKOIO XO03SIMICTBA U TPAHCIOPTA
Ha COCTOSIHUE OKPY’KaloIlle MPUpOIHOM Cpeibl.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XOJe Auaiora u (Wiu) JTUCKYCCHHM) TIO
CymecTBy  oOcyxkmaemMol  TeMbl, (OPMYIUPOBATH CBOU  MPEIOKEHUS
OTHOCHUTEJIbHO BBITIOJIHCHUSI TMPEIJIOKEHHON 3aJaud; YMEHHS TPEJICTaBIISTh
MOJIYYEHHBIE  pEe3yJbTaThl TMO3HABATEIILHOM  JIEATEJIBHOCTM B  YCTHBIX W
NUCBMEHHBIX  TEKCTax; JeJaTh IMPE3CHTAlUI0  PE3yJIbTAaTOB  BBIMOJHEHUS
XUMHUYECKOT0 JKCIEpUMeHTa (J1a00paTOpPHOTO OIbITa, JabopaTOpHOM pabOTHI 1O
UCCJICIOBAHMIO CBOMCTB BEUIECTB, YYEOHOrO0 TMPOEKTA); YMEHHUS Yy4eOHOro
COTPpYJHHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOM IO3HABATECIILHOM W
UCCJIEIOBATEIbCKON JEATEIbHOCTH TPHU PEIIEHWH BO3HHUKAIOIIUX MpoOJeM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBaHUs MO3UIMI (00cykaeHus, 0OMeH
MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOpDJIWHAIMS COBMECTHBIX JICHCTBHIA,
OTIpeJIeICHHe KPUTEPUEB T10 OLIEHKE KaYeCTBA BHITIOJHEHHON paOOTHI U APYTHE).

PerynsiTuBHBbIE YHHBepcaibHbIEe YUeOHbIe eiicTBUS:

YMEHHE CaMOCTOATEIBbHO OMNPENENATh ILENu JeATeIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJHUPOBATh U TPHU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeATeNIbHOCTD, BBIOUpaTh Hanbosee d(GEeKTHUBHBIE CIIOCOOBI pElIeHUs] YUeOHBIX H
MO3HABATEIBHBIX 3a/1a4, CaMOCTOSITEJIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUM NPU BBIINOJHEHWHM 33aJaHUA C  YYETOM
MOJIYYCHHsI HOBBIX 3HAHWUN 00 HM3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIHUAX,
OLICHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asiBJICHHOW UEIU, YMEHHE
UCIIOJIb30BaTh U AaHAJTU3UPOBATh KOHTEKCTHI, IIPe1jiaraeMble B YCJIOBUU 3aIaHUM.

MHNPEAMETHBIE PE3YJIBTATBI

B coctaBe mnpenMeTHBIX pe3ylbTaTOB MO OCBOEHUIO 00s3aTEIbHOTO
collepKaHMs, YCTAaHOBJIEHHOTO MJaHHOW (emepanbHOl paboueld Mmporpammoi,
BBIJICJISIFOT: OCBOEHHBIE OOYYarOUIMMUCS Hay4yHbl€ 3HAHUS, YMEHHUS U CIOCOOBI
TeUCTBUM, crnenuduyeckue s TNpeaMeTHoOW obmactu  «XuMHS», BHUIBI
NEATeNIbHOCTH MO  TMOJYYEHHI0 HOBOTO  3HAHWS, €ro HWHTEepHpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiy oOydenust B 8 kiiacce nmpeMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMEHUM:



* PACKpBIBATh CMBICJ OCHOBHBIX XHMHUYECKHX MOHSATHUWA: aTOM, MOJIEKYJa,
XUMHYECKUH B3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(ogHOpOIHASI U HEOAHOPOHAS), BAIEGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISipHasi macca, KOJUYECTBO BEILIECTBA, MOJb, MOJSpHas Macca,
MaccoBasi J10JIsl XUMHUYECKOTO AJIEMEHTA B COEIMHEHHUH, MOJISIPHBIA 00BEM,
OKCHUJ, KHCJIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb
OKHUCJICHMs, XMMHYECKasl peakius, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHHUS, PEaKLUMU pPa3JOKEHUS, PEaKUUU 3aMElIeHHs, PpPEeaKIUU
oOMeHa, HK30- U dHJOTEPMUUYECKHE PEaKlMH, TEIUIOBOM 3 (PeKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOM aroma, aroMHas OpOUTallb, PaaUyC
aToMa, XMMHYECKasi CBS3b, MOJISIpPHAS W HEMOJspHAas KOBaJCHTHAasl CBS3b,
MOHHAsI CBSI3b, MOH, KaTHOH, aHWOH, PAacTBOP, MaccoBasi JOJisi BEIIEeCTBa
(MpoleHTHAsI KOHIIEHTPAaIIKsI) B pacTBOPE;

* WUTFOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATUU W
MPUMEHSTH T TOHITHUS NPY ONMUCAHUM BEIIECTB U UX TIPEBPaICHUIA;

* UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JJISI COCTaBJICHUS (DOPMYJT BEILIECTB
Y YPaBHEHUN XUMUUYECKUX PEAKIINIA;

* OTIPEJIENISITh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COEIMHEHMSIX,
CTeNeHb  OKHCJEHUS  JJIEMEHTOB B  OHMHAapHBIX  COCAMHEHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOW CBs3U (KOBajJeHTHass W HOHHAasg) B
HEOPraHMYECKUX COCTUHEHUSX;

- packpbiBaTh cMmbIca Ilepuogmueckoro 3akoHa JI. WM. Mennaeneesa:
JEMOHCTPUPOBATh MOHUMAHHWE NEPUOJMYECKON 3aBUCUMOCTH CBOIICTB
XUMHYECKUX 3JIEMEHTOB OT MX NOJIoKeHHs B llepnoanueckoil cucrteme,
3aKOHOB  COXpPAHEHUs  MacChl  BEIIECTB, IIOCTOSHCTBA  COCTAaBa,
ATOMHO-MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaipo;

- ONMCHIBATh W XapakTepus3oBaTh Tabmuunyo ¢opmy Ilepuognyeckoit
CUCTEMbl XMMHMUYECKUX DJJIEMEHTOB: pa3iuyaTh MOHATUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobouyHas moarpynna (b-rpymma)y», maneie u
OosplIe MEpPUOAbl, COOTHOCHUTH O0O3HAYEHMs, KOTOpPbIE HMEIOTCS B
tabmune «llepuogmyeckass cucremMa XuMHUYeckux dsiemeHToB J[. .
MenneneeBay C UHCIOBBIMH XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sipa, 00Ilee YUCIO JIEKTPOHOB
U pacrpeesieHUue UX Mo 3JIEKTPOHHBIM CI0SIM);

* KJJacCCU(ULUPOBATH XUMUYECKUE DSJIEMEHThI, HEOPraHUYECKUEe BELIECTBA,
XUMHUYECKHE peakuuu (MO YMUCIy U COCTAaBY YYACTBYIOIIUX B PEAKIUU
BEIIECTB, MO TEIJIOBOMY 3 (PeKTy);



* XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHUUYECKHE CBOICTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXKAasi ONUCAHUE MPUMEpPaMU MOJIEKYIISPHBIX
YPAaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUN;

* IPOrHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCMMOCTH OT MX Kaue€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TPOTEKAHUS XUMHUYECKUX TMpPEBpAlICHUN B
Pa3IUYHbBIX YCIOBUSX;

* BBIYUCIISATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB,
MacCOBYIO [IOJIF0 XUMHUYECKOIO 3JEMEHTa Mo (opMmyse COeIUHEHMUS,
MacCOBYIO [IOJII0 BELIECTBA B pacTBOpPE, IPOBOAMUTH pacué€Tbl IO
YPaBHEHHIO XUMHUYECKOUN peaKiny;

* IPUMEHATH OCHOBHBIE OMNEPALMU MBICIUTEIBHON AEATEIIbHOCTU — aHallu3 U
CUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHCTeMaTH3aIHI0, KiIacCU(UKAIINIO,
BBISIBJICHUE MPUUYMHHO--CJIIEACTBEHHBIX CBSI3€H — JJIi M3YUYCHHUSI CBOWCTB
BCIIECTB W XUMHUYECKUX PEAKIUWA, €CTECTBEHHO-HAYUYHbIC€ METO/Ibl
MO3HAaHMWS — HAOJIIOJICHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, IKCIECPUMEHT
(peanbHBbIN U MBICJICHHBIN);

- CJIEIOBATh MpPaBUIIaM IOJIb30BAHUS XUMHYECKOUN MOCYION U J1a00paTOPHBIM
o0opyaoBaHMEM, a TakKe IMpaBuiaM oOpalieHusi ¢ BeleCTBAMU B
COOTBETCTBHUM C HWHCTPYKIMSIMH TIO BBIMOJHEHUIO J1aOOPaTOPHBIX
XUMHYECKUX OINBITOB MO TMOJYyYEHUIO U COOMPaHUIO Ta3000pa3HBIX
BEIIECTB (BOAOpPOJAa M KHUCJIOpPOAA), MPUTOTOBICHHUID PACTBOPOB C
ONPENICIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIECTBA, MJIAHUPOBATH
U MPOBOJIMTh XUMHUYECKHE HKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB
HIeJIOYe U KHUCIOT C MOMOIINbI0 MHAMKATOPOB (Jlakmyc, (heHondTanens,
METHJIOPAHXK U APYTHe).

K xoniy oOydenus B 9 kijiacce mpeaIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

* PACKPBIBATh CMBICII OCHOBHBIX XHUMHUYECKUX TMOHSATHUH: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTH, DJIEKTPOOTPHUIATEIHHOCTh, CTEIICHb
OKHUCJICHHSI, XUMHYECKasi PeaKIlis, XUMUYECKasi CBsI3b, TEIIOBOU I HEKT
peaknud, MOJb, MOJSPHBIH  00BEM,  pacTBOp,  DIICKTPOJHTHI,
HEAJICKTPOIUTHI, DJIEKTPOJIMUTHUYECKAS] TUCCOIMAINS, PEAKIIMH HOHHOTO
oOMeHa, KaTalu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIC PEaKIMH, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCJIMTENIb,  BOCCTAHOBHUTENb, OKHCJICHHE ©  BOCCTAaHOBJICHHE,
ajumoTponusi, aMm(pOTepHOCTh, XUMHUYECKass CBA3b (KOBAJICHTHAs, MOHHAS,
METaJUTMYeCKasi), KpHUCTAJUTMYECKass peméTka, KOPpO3UsS METAIIOB,



CIJIaBbl, CKOPOCTh XHMHUYECKOM pEaKUHH, MPEAEIbHO IOMyCTUMAas
koHueHtpanus [1JIK Bemecrtna;

* WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKHX TOHATHUN U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUU BEIIECTB U UX MPEBPAICHUI;

* UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUIsl COCTaBiIeHUsT (hOpPMYJT BEIIECTB
Y YPABHCHUN XUMUYECKUX PEAKLINM;

* ONIPEAETATh BAJICHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOrO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
OTpEeNIeIEHHOMY KJIACCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3M (KOBAJICHTHAs, WOHHAs, MeETAJUIMYECKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOW (opmyre, xapakTtep Cpeabl B
BOJIHBIX PAaCTBOPAaX HEOPraHWUYECKHUX COCAMHEHMM, THUI KPUCTAJIMYECKOU
pEeLIETKN KOHKPETHOTO BEIECTBA;

* packpbiBaTh cMbIca Ilepuomuyeckoro 3akonHa [J[. WM. Menneneera u
JEMOHCTPUPOBATh €ro IOHUMAaHHWE: OINHUChIBATH U XapaKTEPU30BaTh
TabnuuHyro Gopmy [lepuoamdeckolt CUCTEMbl XHUMHUYECKHUX DJIEMEHTOB:
paznuyarh TOHSATUS «rjaBHas noarpynmna (A-Tpynma)» U «mobouyHas
noarpynmna (b-rpynma)», Maneie W OoJbIIME MEPUOJIBI, COOTHOCHUTD
0003HaueHusl, KOTOpPhIE HMEIOTCS B TEPUOJUYECKON Tabnuie, C
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB H 3apsij sapa, OOIIee YHCIO JIIEKTPOHOB U
pacrpefieliecHie HX 1O DJJIGKTPOHHBIM CJI0SIM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTU B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUHN B
npeaenax MajblX NMEPUOJ0B U TJIABHBIX MOJATPYII C YYETOM CTPOCHUS HX
aTOMOB;

« KTaCCU(UIIUPOBATH XUMUYECKHE DIIEMEHTHI, HEOPraHWYECKHE BEIIECTBa,
XUMUYECKHE peakluuu (M0 YUCIYy M COCTAaBY YYACTBYIOIIUX B pPEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 W3MEHEHHIO CTETICHEW OKHMCIICHUS
XUMUYECKUX PJIEMEHTOB);

* XapaKTepu30BaTh (OMHCHIBATh) OOMMUE W CHEMUPUIECKAEC XUMHYCCKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPKIAAsA OINUCAHUE
npuMepaMyd MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOLIKX
XUMHUYECKUX PEaKIU;

* COCTABJISITh ~ YPABHEHUS  JJIEKTPOJUTHYECKOW  JUCCOLMALWHA  KHUCIOT,
LIETIOYEN U COJIEW, TOJIHBIE U COKPAIIEHHBIE YPABHEHHS PEAKINI HOHHOTO
oOMeHa, ypaBHEHHUSI peaklHii, MOATBEPKAAIOMUX CYIIECTBOBAHUE
TEHETUYECKOU CBSA3U MEXKY BEIIECTBAMU Pa3JIMYHBIX KJIACCOB;



* PaCKpbhIBaThb  CYHIIHOCTb  OKHMCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLMI
IIOCPEACTBOM COCTABJIEHMSI 2JIEKTPOHHOrO OajaHca 3TUX PeaKLu;

* IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH ITPOTEKAaHMSI XMMHUYECKUX NPEBPALICHUNA B PA3TUYHBIX
YCIIOBUSIX;

BBIYMCIISITh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO U MOJISIDPHYEO MacChl BELIECTB,
MacCOBYIO [JOJII0O XUMHYECKOIO 3JEMEHTa MO (opMysie COEAMHEHHS,

MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PaCUETHl IO
YpaBHEHUIO XUMUYECKOU PeaKInu;

- cOOJIIOATh TPaBUIa TOJIb30BAHUSI XUMUUYECKOUW MOCY/I0H U J1abOpaTOPHBIM
o0opy/loBaHMEM, a TakKXe TMpaBwia oOpalleHuss C BelIeCTBAaMU B
COOTBETCTBUM C MHCTPYKIHSMU TIO BBINIOJIHEHUIO J1aOOPaTOPHBIX
XUMUYECKUX ONBITOB [0 TOJYYCHHUIO M COOMPAHUI0 Ta3000pa3HbIX
BEIECTB (aMMHUaKa M yIIIEKUCIIOTO rasa);

IPOBOJUTH PEAKIIUU, MOATBEPIKIAIOIINE KAYSCCTBEHHBIN COCTaB Pa3TMYHBIX
BEIICCTB: PACIO3HABATh ONBITHBIM TYTEM XJIOPUA-, OpOMHI-, WOIMI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THAPOKCHI-UOHBI, KATHOHBI
aMMOHHUS W HMOHBI WM3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIHNE B BOJTHBIX
pacTBOpax HEOPTAHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEPAIIMH MBICITUTEIBLHON AEATEILHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, 0000IIeHne, CHUCTEMAaTHU3aIlii0, BBISIBICHUE
NPUYMHHOCIICICTBEHHBIX CBSI3€H — JIi M3Y4YEHHUS CBOWMCTB BEIIECTB U
XUMUYECKUX PEaKIHMi, eCTeCTBEHHO-HAyYHbIC METOJbl IIO3HAHUS —
HaOII0/IeHUe, WU3MEPEHHUE, MOJICTUPOBaHUE, SKCIICPUMEHT (pEaIbHBIA U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHHUE 8 KJIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
n/n TeM NPOrpaMMbl Beero KonTpoisunie IipaxTadeckne o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XuMusg — BakHas 00J1aCcTh
€CTCCTBO3HAHUA N BubimoTeka HOK
11 MPAKTHIECKOM JESTEITBHOCTH 5 0 2 https://m.edsoo.ru/7f41837c
YyeJoBeKa
BeniectBa n xumuueckue bubmuorexa [JOK
1.2 peaKkiuu 15 1 0 https://m.edsoo.ru/7f41837¢c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3nyx. Kucnopoa. [Tonsitue bu6mmoreka [JOK
2.1 00 oxcuaax 6 0 0 https://m.edsoo.ru/7f41837c
Bomopoa.Ilonstue o kucimorax bu6mmoreka [JOK
2.2 H COJISIX 8 0 1 https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 OCHOBAHMAX 5 1 1 https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 HEOPraHUYECKUX COCIUHEHNN 1 1 1 https://m.edsoo.ru/7f41837c
Hroro no paszneny 30
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Paznean 3. Illepuoanyeckuii 3axkon u llepuoguyeckasi cucrema xummuieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

XumMuueckas cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPeaknumn

[Tepuonnueckuii 3aKOH U
[Iepuoanueckas cucrema
3.1 XUMHUYECKUX 31eMeHToB /1. W. 7 0
Memnnene-eBa. CTpoeHHe aToMa

bubmmoreka [{OK
https://m.edsoo.ru/7f41837c

XUMHYECKasA CBA3b.

3.2 OKHUCIINUTEIILHO- 8 1

BOCCTAHOBHUTCJIBHBIC pCaAKIINN

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
Uroro 1o pazzeny 15 https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
PezepBHoe Bpemst 3 0

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

OBILEE KOJMYECTBO YACOB TIO
ITPOIPAMME 68 4
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9 KUIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Nen/ HanMeHoBaHHe Pa3/ie/ioB U TeM (ungposbie)
2 NPorpamMmbl Beero Koutpoabubie | IlpakTuyeckue o0pa3soBaTeJbHbBIE
padoTsbI padoThI pecypceel
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
[ToBTOpEHUE U yriyOiieHne 3HaHuH OCHOBHBIX bubnuoreka [IOK
11 pa3aenoB Kypca 8 Kiacca 5 1 0 https://m.eds00.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX bubmuorexa [JOK
12 peakuui 4 0 0 https://m.edsoo.ru/7f41a636
DIIEKTPOJUTHYECKAST AUCCOIUALIMSL. bu6mmoreka [IOK
1.3 XHUMHUYECKUE PEAKIINU B PACTBOPax 8 1 1 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3znen 2. HemeTa/JILI M X COeANHEHHUS
OO01as XxapakTepuCTUKa XUMUYECKHX bubnnoreka [JOK
2.1 anemeHToB VIIA-rpynmnsl. [anorens 4 0 1 https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCTUKa XUMUYECKHX
29 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 but6morexa [IOK
COCTHHEHHS https://m.edsoo.ru/7f41a636
OO11ast XapakTepUCTUKAa XMMUYECKUX
23 anemeHToB VA-rpymibl. A30T, hochop u ux 7 0 1 bubnuorexa IIOK
COCTMHCHHUS https://m.edsoo.ru/7f41a636
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OOm1ast XxapakTepUCTUKAa XUMUYECKHX

bubmuoreka [JOK

24 aneMeHToB |VA-rpynnsl. Yraepoa u kpeMHUi 8 .
¥ HX COCTHHEHHUS https://m.edsoo.ru/7f41a636
Wroro mo pazueny 25
Pa3jnen 3. Merasujibl U MX COeIMHEHUS
. bubmmoreka [{OK
3.1 O0mpze cBOHCTBA METAIOB 4 https://m.edsoo.ru/7f41a636
. bu6moreka [IOK
3.2 Baxkueiimme MeTaluIbl X KX COSIUHEHUS 16 hitps://m.eds00.ru/7f41a636
Hroro mo pazgeny 20
Pasznen 4. Xumus v OKpy:Kaomas cpeaa
bu6mmoreka [JOK
4.1 BemectBa u maTepuaibl B )KM3HU YEJIOBEKa 3 https://m.edso0.ru/7f41a636
Hroro mo pazgeny 3
bubnuoreka [JOK
PesepaHoe Bpems 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE 8 KJTACC

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jlata o0pazoBaTe/IbHbIE
o/ Tema ypoxa B Kourpospubie | IlpakTHiecKMe = pyygepus | PECYPCHI
r
cero padoTsI padoThbI

[Ipenmer xumuu. Poss xuMuu B )KU3HU bubmmoreka [{OK

1 yenoBeka. Tena u Bemecrsa 1 0 0 05.09.2023 | https://m.edsoo.ru/ff0d210c
IlonsaTtue o MeTogax MO3HAHUS B bu6moreka [IOK

2 XUMHAH 1 0 0 07.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padora Ne 1

3 «[IpaBuia paboThI B 1abOpaTOpUN U ) 0 L Bu6mmoreka [JOK
NPUEMBI 0OpAIICHNS € TA00PATOPHBIM 12.09.2023 | https://m.edsoo.ru/ffod23dc
000pyTOBaHUEM
YucTelie BEecTBa U CMECH. bu6mmoreka [IOK

4 CriocoOnI pasneneHus cMmecen 1 0 0 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2

5 «Paszenenue cMeceli (Ha mpuMepe 1 0 1 BH6H.HOTeKa LHOK
OUHCTKH IOBAPEHHOM COTH)» 19.09.2023 | https://m.edsoo.ru/ff0d28c8

bubmuoreka [JOK

6 ATOMBI M MOJIEKYJIbI 1 0 0 21.09.2023 | https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE AIEMEHTbI. 3HAKH bubmuoreka [JOK

! (CHMBOJIBI) XUMHYECKHUX DJIEMEHTOB 1 0 0 26.09.2023  https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK
8 [IpocThie U cnoKHBIE BEIECTBA 1 0 0 98.09.2023 https://m.edsoo.ru/ffod2a6e
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ATOMHO-MOJIEKYJISIPHOE YUCHHUE

bubmuoreka [JOK

03.10.2023 https.//m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xummnueckas popmyrna. BanreHTHOCTD Bu6miorexa IIOK
ATOMOB XMMHYECKHX DJIEMCHTOB 05.10.2023 | https://m.edsoo.ru/ff0d2eae
OTtHOcCHUTENBHAS aTOMHAsI Macca.

11 OTHOCHTENIbHAS MOJIEKYIISIPHAS Macca bubmiorexa [HOK

10.10.2023 | https://m.edsoo.ru/ff0d323c
MaccoBas 10751 XUMAYECKOTO bubmuorexa [JOK

12 JJIEMEHTA B COeTUHEHNH 12.10.2023 | https://m.edsoo.ru/ff0d350c
KomnuectBo Bemntectsa. Mob. bu6mmoreka [IOK

13 Momnsipaast macca 17.10.2023 | https://m.edsoo.ru/ff0d5230

dOu3nvecKrue U XUMUYECKHE SBIICHUS. bu6mmoreka [IOK

14 XUMHUYECKasi PeaKIus 19.10.2023 | https://m.edsoo.ru/ff0d37fa
3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bu6mmoreka [JOK

15 XHUMHUYECKUE YPaBHECHHUSI 24.10.2023 | https://m.edsoo.ru/ff0d3b88
[Ipu3Haku 1 ycioBus NpOTEKaHUs bubnunoreka [JOK

16 XUMUYECKUX pPEeAKIUI 26.10.2023 | https://m.edsoo.ru/ff0d3al6
Brluncnenust koaudyecTBa, Macchl

17 BEIIECTBA 110 YPABHEHUSIM Bubnmorexa IIOK
XUMHYECKHX peaKIyiii 07.11.2023 | https://m.edsoo.ru/ff0d5708
Knaccudukarus XUMHUYECKUX

18 peakiuii (COeMHEH s, Pa3IOKEHH s, bubmorexa IIOK

09.11.2023| https://m.edsoo.ru/ff0d3f34

3aMeleHus, oOMeHa)
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M. B. JlomoHOCOB —

19 yuéHplisHImKIoneauct. O6o0ueHne Bubmiorexa [TOK
¥ CHCTeMATA3ALIA 3HAHKI 14.11.2023 | https://m.edsoo.ru/ff0d40c4
KonTtposnsHas padota Nel mo Teme bubnuorexa [JOK

20 «BemiecTBa U XUMHYECKHE PEAKIIAI» 16.11.2023 | https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras

21 BO3ayxa. Kucnopon — sneMent u bubmorexa IIOK
npocToe Berectso. O30H 21.11.2023 | https://m.edsoo.ru/ff0d448e
DU3NYECKUE U XUMUYECKUE CBOMCTBA

- KHCJIOpoJia (PeaKkIuy OKUCIICHUS, Bu6miorexa [IOK
ropenne). ITonsitie 06 okcumax 23.11.2023 | https://m.edsoo.ru/ff0d4614
CriocoOslI osTyueHust KUCIopoia B

23 1ab0paTopUu U MPOMBILIIIEHHOCTH. bubnorexa LIOK
N —— 28.11.2023 | https://m.edsoo.ru/ff0d497a
TennoBoii 3 HeKT XuMHIECKOM

24 peaKluu, HOHATHE O bubnnorexa LIOK
TEPMOXMMHUYECKOM yPaBHEHHUH, DK30- 30.11.2023 | https://m.edsoo.ru/ff0d4790
Y DHIOTEPMUYECKUX PEAKITUIX
Tonnuso (HedTh, Yroiab U METaH).

25 3arps;3HEHHE BO3/yXa, CIIOCOOBI €ro Bubnmorexa [IOK
MpeI0TBpAIllCHUS 05.12.2023 | https://m.edsoo.ru/ff0d4c4a
IIpaktuyeckas padora Ne 3 o reme

26 «[Tomyuenue u cobupanue KUCIOPoAa, bubanorexa LIOK

07.12.2023| https://m.edsoo.ru/ff0d4ae2

HU3YUCHHUC CTO CBOMCTBY
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Bonxopox — aneMeHT u mpocroe

bubmuoreka [JOK

21 BelecTBo. Haxoxnenue B npupoe 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
Du3nYeCKre U XMMUYECKHE CBOMCTBA
28 Bogopona. [lpumenenue Bogopoaa bubmiorexa [OK
14.12.2023 | https://m.edsoo.ru/ff0d4dd0
bubmmoreka [IOK
29 TlousTHE O KUCIOTAX U COIIX 19.12.2023 | https:/m.edsoo.ru/ffod50d2
Crioco0sI moTy4eHust BOA0Opoaa B bubmuorexa [JOK
30 naboparopuu 21.12.2023| https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas padota Ne 4 o Teme
31 «ITomyueHne ¥ coOUpaHUe BOJOPOIA, BH6H.HOTeKa HOK
W3yHeHUe ero CBOHCTBY 26.12.2023 | https://m.edsoo.ru/ff0d4f42
MonspHbiii 00bEM ra3oB. 3aKOH bubmuorexa [JOK
32 ABorajipo 28.12.2023 https://m.edsoo.ru/ff0d542e
Brruucnenus o6béMa, KoauvecTBa
33 BEIIECTBA ra3a [0 €ro U3BECTHOMY BH6H.HOTeKa HOK
KOJHYECTBY BEIIECTBA WIH 05BEMY 09.01.2024 | https://m.edsoo.ru/ff0d55a0
Brruucienust 00bEMOB ra3oB 1o
34 YPABHEHHUIO PEAKIIUH Ha OCHOBE Bubnmorexa IIOK
3aKOHA 0OBEMHBIX OTHOIICHHH Ira30B 11.01.2024 |  https://m.eds00.ru/ff0d5708
dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubnuoreka [JOK
35 BOJIbI 16.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [TonsTHEe 00 bubmuoreka [JOK

HHAUKATOpax

18.01.2024

https://m.edsoo.ru/ff0d59e2
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Bona kak pactBopuTes.
HaCBIH_[eHHBIe 1 HCHACBhIIIICHHBIC

bubmmoreka [{OK

37 PacTBOPHI. MaccoBas 10714 BellleCTBa B 23.01.2024 https://m.edsoo.ru/ff0d5bh40
pacTtBope
[Ipaktuyeckas pabora Ne 5 o reme
«IIpuroroBneHue pacTBOpPOB ¢ Bu6moreka [JOK

38 OTIpE/IEIEHHOH MacCOBOM 10IeH 25.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
KonTponsnas pabora Ne2 no teme bubnnorexa [JOK

39 «Kucnopon. Bonopox. Boga» 30.01.2024 | https://m.edsoo.ru/ff0d6342
Oxkcuapl: cocTaB, KiaccuduKaus, bu6moreka [IOK

40 HOMEHKJIaTypa 01.02.2024 | https://m.edsoo.ru/ff0d664e
[Tosnydyenne u XMMHUYECKUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX BH6H.HOTeKa HOK
OKCHIOB 06.02.2024 | https://m.edsoo.ru/ff0d664e
OcHoOBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bu6mmoreka [JOK

42 HOMEHKJIaTypa 08.02.2024  https://m.edsoo.ru/ff0d67ca
[Tonydenune n XuMHUYECKHE CBOMCTBA bubmuoreka [JOK

43 OCHOBaHUM 13.02.2024 | https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, knaccudukanms, bu6mmoreka [JOK

44 HOMEHKJIAaTypa 15.02.2024 | https://m.edsoo.ru/ff0dfee2

45 ITony4eHue u XMUMUYECKUE CBOMCTBA bubnuoreka [IOK

KHUCJIOT

20.02.2024

https://m.edsoo.ru/ffOdfee2
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Conu (cpennue): HOMEHKIIATypa,

bubmuoreka [JOK

46 CIOCOOBI IOMYYCHUS, XAMUYECKHE :
CBOMCTRA 22.02.2024 | https://m.edsoo.ru/00ad9474
[Ipaktudeckas padora Ne 6. Pemenue
47 OKCIICPUMCHTAJIBHBIX 3aJ]a4 10 TECME BI/I6JII/IOTeKa HOK
«OCHOBHBIE KJIACCHI HEOPTraHNYECKUX 27.02.2024 | https://m.edsoo.ru/00ad9b7c
COEJTMHEHUIN»
I'eHeTnyeckas CBsA3b MEXIY KaccaMu
48 HEOPTraHUYECKUX COETUHEHUM bubmorexa LOK
20.02.2024 | https://m.edsoo.ru/00ad9a50
O00011eHNEe U CUCTEMATH3ALMS bu6moreka [IOK
49 3HAHUM 05.03.2024 | https://m.edsoo.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIaCChl HEOPTAHMYECKHX BH6H.HOTeKa HOK
coeqUHeHuUiT" 07.03.2024 | https://m.edsoo.ru/00ad9ela
[TepBbIe MOMBITKH KIIACCU(PUKAITAN
51 XHUMHYECKHX JJIEMEHTOB. [loHsATHE O BH6H.HOTeKa LHOK
IPYIIIAX CXOJTHBIX HIEMEHTOB 12.03.2024 | https://m.edsoo.ru/00ad9ffa
[Teproauyeckuii 3aK0OH U
- [Teprouyeckast cucTeMa XUMHYECKUX Bu6aunorexa [OK
anemeHToB /1. W. 14.03.2024 | https://m.edsoo.ru/00ada52c
Meneneena
bu6mmoreka [JOK
53 Tleproipl, rpynmbl, MOArpyNIbI 19.03.2024 | https://m.edsoo.ru/00ada52c
E4 Crpoenue atomoB. CocTaB aTOMHBIX bubnunoreka [JOK

saep. M3oTonsl

21.03.2024

https://m.edsoo.ru/00ada342
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CTpoeHue IEKTPOHHBIX 000JI04EK

bubmuoreka [JOK

55 aToOMOB 3JIeMeHTOB [leprnoauueckoit
cucremsr JI. V. Menneneesa 02.04.2024 | https://m.edsoo.ru/00ada6bc
XapakTepucTUKa XUMHUIECKOTO
56 3JIEMEHTA TI0 eri) MOJIOKCHUIO B Butmmoreka [IOK
Ilepnonnyeckon cucreme /1. M. 04.04.2024 | https://m.edsoo.ru/00ada824
Meneneera
3nauenue [lepuoanueckoro 3akoHa
- JUTS. Pa3BUTHS HAYKH U TIPaKTUKA. JI. Bu6moreka [JOK
N. MengaeneeB — y4€HbIH, Me1aror u 09.04.2024 | https://m.edsoo.ru/00ada96e
IpaKIaHUH
DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubmuorexa [JOK
58 XUMHUYECKUX AJIIEMEHTOB 11.04.2024 | https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Vlonnas xumuyeckas Cessb 16.04.2024 | https:/m.edsoo.ru/00adac34
KoBanentHas nosisipHas XuMu4deckas bubnuoreka [JOK
60 CBSI3b 18.04.2024 | https://m.edsoo.ru/00adaab8
KoBaneHntHast HenossipHasi XuMHUYECKast bubnmuoreka [JOK
61 CBSI3b 23.04.2024 | https://m.edsoo.ru/00adaah9
bubnuoreka [JOK
62 Crenenp okncnenns o5 04.2024 | https://m.edsoo.ru/00adae28
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIC bu6mmoreka [JOK
63 peaKimn 02.05.2024 | https:/m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 OKHCIIUTEIN B BOCCTAaHOBUTEIN

07.05.2024

https://m.edso0.ru/00adb076



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

KonTtposneHas padota Ne4 mo teme
65 «Ctpoenue aromMa. XuMHUYECKas 1 1 0 BH6H.HOTeKa LOK
CBSI3bY 14.05.2024 | https://m.edsoo.ru/00adb486
PezepBubiit ypok. O0o0IICHNE U bubnuorexa [JOK
66 CHUCTEeMaTH3alus 3HAHUI 1 0 0 16.05.2024 | https://m.edsoo.ru/00adb33c
PesepBHblit ypok. O6001IeHNE U bubnnorexa [JOK
67 cucTeMaTru3anus 3HaHUH 1 0 0 21.05.2024  https://m.edsoo.ru/00ad9ch2
PesepBHblit ypok. O6001IeHNE U bubnuorexa [JOK
68 cucTeMaTu3anus 3HaHUH 1 0 0 23 05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O0
TIPOrPAMME 68 4 6
9 KIIACC
Kouan4yecTBo yacos JIeKTPOHHbIE HU(PPOBbIE
No Jlata oOpa3oBaTe/ibHbIE
/i Tema ypoxa Beero KonTpoabubie | IlpakTuueckue wsydennsi | Pecypesl
padoThI padoThI
[Tepuoanueckuii 3aK0oH.

1 [lepuoauueckas cucrema 1 0 0 Bu6muorexa [IOK
XUMHUYECKUX eMeHToB /1. 1. 05.09.2023 | https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKUX DJIEMEHTOB 1 0 0 BI/I6J'I.I/IOTeKa [HOK
MepBBIX TPEX MEPHOJIOB 07.09.2023 | https://m.edsoo.ru/00adb6b6
Knaccugukanus 1 HOMEHKIaTypa bubnuoreka [IOK

3 1 0 0 https://m.eds00.ru/00adb
HEOPraHN4eCKUX BEIIECTB 12.09.2023 ps://m.edso0.ru/00adb7e2
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Bunpl xuMu4eckoil CBSI3U U THUIIEI

bubmuoreka [JOK

4 KPUCTAJUIMYECKUX PEIIETOK 14.09.2023 | https://m.edsoo.ru/00adbac6
KonTtposnsHas padota Nel mo Teme
«[loBTOpeHue u yrinyOneHue 3HaHUM
S OCHOBHBIX Pa3/IeJoB Kypca 19.09.2023
8 kacca»
Knaccudukanus xuMmuueckux
6 PEAKIM [0 Pa3IMYHBIM [PU3HAKAM bubsmorexa LIOK
21.09.2023 | https://m.edsoo.ru/00adbchQ
[ToHATHE O CKOPOCTH XUMHUYECKOMN
7 peakiyu. [TOHATHE O TOMOTEHHBIX U bubnmorexa LIOK
TeTEPOTEHHBIX PEAKIIIIX 26.09.2023 | https://m.edsoo.ru/00adbe9a
ITonsATHE O XUMHUYECKOM
paBHOBecuu. DaKTOPbI, BIUAIONINE
8 Ha CKOPOCTh XUMHUECKOH PEaKIiu 1 bubnnorexa [IOK
HOIOKEHHE XAMIIECKOLO 28.09.2023| https://m.edsoo.ru/00adc28c
paBHOBECHS
OKHCIIUTEIbHOBOCCTAHOBUTEIILHBIC bu6mmoreka [JOK
9 peakiuu 03.10.2023 | https://m.edsoo.ru/00adcade
Teopust >neKTPOIUTHUECKON
10 muccouuanuu. CUIbHbIE U ciaa0ble Bubmmorexa [IOK
MEKTPOIHTHI 05.10.2023 | https://m.edsoo.ru/00adcd68
bu6mmoreka [JOK
11 Honnble ypaBHEHMS peakunid

10.10.2023

https://m.edsoo.ru/00add448
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XHUMHUYECKHUE CBOMCTBA KUCIOT U
OCHOBAHUH B CBETE MIPEACTABICHUN

bubmmoreka [{OK

12 00 SIEKTPOIUTHICCKOI 12.10.2023| https://m.edsoo.ru/00add5d8
JIMICCOLIMAITIT
XHUMHUYECKUE CBOMCTBA COJIEHN B
13 CBeTe Npe/ICTaBIeHHH 00 bubmorexa [IOK
MEKTPOTHTHUECKOH AUCCOMHAIHHT 17.10.2023 | https://m.edsoo.ru/00add8b2
5 bubmmoreka [IOK
14 Toustue o ruzposuse conei 19.10.2023 | https://m.edsoo.ru/00add9d4
O06o01enre U cucTeMaTu3arus bubmuotexa [JOK
15 3HAHUM 24.10.2023  https://m.edsoo.ru/00addd12
[IpakTueckas padora Ne 1.
16 «Perenne SKCIIepUMEHTaTbHBIX brbmmotexa LIOK
sazay 26.10.2023 | https://m.edsoo.ru/00addbfa
KonTtponbHas padota Ne2 o teme bubnuorexa [JOK
17 «DNEKTPOIUTHYECKAS 07.11.2023| https://m.edsoo.ru/00addecO
nuccouuanus. XUMMHUECKUe PeaKkinu
B pacTBOpax»
Obmas XapaKTepUCTUKA
18 rajgoreHoB. XUMHUYECKUE CBOMCTBA Bubmmotexa LIOK
Ha TpEMEpe XI0pa 09.11.2023 | https://m.edsoo.ru/00addfe2
XnopoBojopoa. CoJisiHast KUCIOTA,
19 XMUMHYECKHE CBOMCTBA, MOJIyUYEHHE, bubanorexa [IOK
14.11.2023 | https://m.edsoo.ru/00ade104

NPUMCHCHUC
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[Ipaktuyeckas padora Ne 2 o reme

20 «IlosydeHue CONsHOM KHCIIOTE, BhH6H37TeI;a HOI?OO G343
HU3yYEHHE €€ CBOMCTBY» 16.11.2023 ttps.//m.eds00.ru/00ade
Brruucnenus mo ypaBHeHUSIM

21 XUMHYECKUX PEaKLUi, eCIn OJJUH U3 bubsmorexa LHOK
DPeareHTOB J1aH B U30bITKE 21.11.2023| https://m.edsoo.ru/00ade488

OO6mrast xapaKTepUCTUKA PJIEMEHTOB bubnuorexa [JOK

22 VIA-rpynmsl 23.11.2023| https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBI.

23 Haxoxnenue cepol u e€ coem:IHeHHﬁ Bu6miorexa [IOK
B pUpo/ie. XUMHUECKHE CBOHCTBA 28.11.2023 | https://m.edsoo.ru/00ade64a
cephl
CepoBo10pO, CTPOCHHE,

24 (u3nyeckue 1 XMUMHUYECKHE CBOICTBA brbmotexa LIOK

30.11.2023| https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,

25 (bU3HUECKHE U XUMUYECKHE Bubmmoreka [IOK
CBOJICTBA, IPHMEHEHHE 05.12.2023| https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIINH, JISKAIIUe B bu6mmoreka [JOK

26 )

OCHOBE IPOMBIIICHHOTO CItoco0a 07.12.2023 | https://m.edsoo.ru/00adec8a

MIOJIy4€HUSI CEPHON KUCIIOTHI.
XUMHUYECKOE 3arps3HEHUE
OKPY’KAIOILEN Cpelbl COEANHEHUAMHU
cepbl
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Briuncienne MmaccoBor 10U

bubmuoreka [JOK

21 BBIXOJA ITPOJAYKTA PEAKLIMU 12.12.2023 | https://m.edsoo.ru/00adec8a
OO61rast xapakTepUCTUKA SJIEMEHTOB
VA-rpymisl. A3o0T,

28 pacrpocTpaHeHue B IPUPOJIE, brbmiorexa LIOK
(u3HUecKre U XUMUYECKUE CBOMCTBA| 14.12.2023 | hitps://m.edsoo.ru/00adeeat
AmMuak, ero puznyeckue u

29 XUMHUYECKUE CBOMCTBA, MOIYyYEHUE U bu6mmoreka [IOK
TpUMeHeH e 19.12.2023 | https://m.edsoo.ru/00adf004
[TpakTuueckast pabota Ne 3 o Teme

30 «IToyyeHnre aMMHaKa, U3y4eHHe €ro Bubmmoreka [OK
CBOMHCTBY 21.12.2023 | https://m.edsoo.ru/00adf180
A3oTHas kucnoTa, e€ Gpusndeckue u bubmuoreka [JOK

31 XUMUYECKHE CBOMCTBA 26.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPATbHBIX

32 ynoOpenuii. XuMuueckoe bubnmnoreka IIOK
3arps3HEHNE OKPYXKAIOLIEH Cpe/Ibl 28.12.2023 | https://m.edsoo.ru/00adf518
COCIMHCHUSIMH a30Ta
®ocdop. Oxeun bochopa (V) u

23 dhochopHas kucinoTa, PU3NIECKUE U Bu6mioreka [[OK

XHUMHNUYCCKHEC CBOﬁCTBa, MOJIYUYCHUC

09.01.2024

https://m.edsoo.ru/00adf68a
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Hcnons3oBanue pochaTo B
Ka4yecTBE MUHEPAIbHBIX YI0OpEHUH.

bubmmoreka [{OK

34 3arps3HEHHE NPUPOIHOH Cpesibl 11.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu
Yraepoa, pacipocTpaHEHHE B
35 npupoie, PU3NUECKUE ¥ XUMUYECKHE bu6miorexa [HOK
CBOMCTRA 16.01.2024 | https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepoja, ux pusnyeckue u
XUMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHE TTPOOIEMBI, bubmorexa [JOK
cBA3aHHBIE ¢ OKenzoM yriepona (V) 18.01.2024 | https://m.edsoo.ru/00adfebe
) bubnuorexa [IOK
37 YrosibHas KUCIIOTa H €€ COJH 23.01.2024 | https://m.edsoo.ru/00ae006¢
[Ipaktruueckast pabota Ne 4 o Teme
38 "IostydeHue yriieKucioro rasa. Bubnuoreka [JOK
KavecrBennas peaxuust Ha 25.01.2024 | https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[lepBoHauanbHble TMOHATHS 00
39 OPraHMYecKHX BELIECTBAX KaK O bu6morexa [HOK
COIMHEHUSX YTIIEposia 30.01.2024 | https://m.edsoo.ru/00ae054e
. bubnunorexa [IOK
40 Kpemnnit u ero coetunenms 01.02.2024 | https://m.edso0o.ru/00ae080a
[IpakTuyeckas pabora Ne 5.
a Pemienne skcnepuMeHTaIbHBIX 3a7a4 Bu6nuoreka [JOK
o TeMe «BaxkHenIe HeMeTaulbl U 06.02.2024 | https://m.edsoo.ru/00ae0bf2

nX COCIUHCHU
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KonTtposneHas padota Ne3 mo teme

42 «BakHelue HeMeTalIbl U UX bubmmorexa [IOK
COCTHHEHU» 08.02.2024 | https://m.edsoo.ru/00ae0el8
OO01as XxapakTepucTUKa
XUMHYECKHX DJIIEMEHTOB —
METaJIJIOB. MeTajnueckas CBsI3b U Bu6miorexa [[OK

43 METAITTIMICCKA KPHCTATIITICCKA 13.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKkre CBOMCTBa
METaJJIOB
XUMHUYEeCKHe CBOMCTBA METAJIJIOB.

44 DIIEKTPOXUMHUYECKHUIA PSII bu6miorexa LHOK
HATIPSKEHMH METAIOB 15.02.2024 | https://m.edsoo.ru/00ae1156
OO6mme cnocoObI MOTyICHUS
meTaiioB. CiutaBel. Beraucienus mo

45 ypaBHEHHAM XUMHYECKHX PEaKIHii, bubmorexa [IOK
€CITH OJIH U3 PEareHTOB COJIEPKHUT 20.02.2024 | https://m.edsoo.ru/00ael156
puMecH

bu6mmoreka [JOK
46 TlousTie 0 KOPPO3UH METAILIOB 92 02.2024 | https://m.eds00.ru/00ae1278
bubnuoreka [JOK

47 Ilenounble MeTaLb! 97022024 |  https://m.eds00.ru/00ae14b2
OKcubl ¥ THAPOKCUIBI HATPUSA U bubnunoreka [JOK

48 KaJus 29.02.2024  https://m.edsoo.ru/00ae14b2

49 IlenoyHO3eMEIbHBIE METAJIbI — bu6mmoreka [JOK

KaJbIUHA U MarHui

05.03.2024

https://m.edsoo.ru/00ael5e8



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

50

Bakueimue coequHeHU KLU

bubmuoreka [JOK

07.03.2024 | https://m.edsoo.ru/00ae15e8
£] O0001Ienre U CHCTEMATH3 AL
3HAHUI 12.03.2024
JKEcTKOCTh BOJBI M CITIOCOOBI €& bubmmoreka [IOK
52 YCTpaHEHHUS 14.03.2024 | https://m.edsoo.ru/00ae1886
[IpaxTueckas padota Ne 6 o Teme
53 "JKECTKOCTD BOJIbI M METOJIBI €€ BH6H.HOTeKa HOK
yerpaHeHus” 19.03.2024 | https://m.edsoo.ru/00aelae8
5 bu6moreka [IOK
54 ATOMHHUH 21.03.2024 | https://m.edsoo.ru/00aelc64
AMdoTepHbIe CBOMICTBA OKCHIA U bubmuorexa [JOK
55 TUJIPOKCHIA 02.04.2024 https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso 04.04.2024 | https://m.edsoo.ru/00ae1d86
Okcuapl, TUAPOKCUABI UM  COJIH bu6mmoreka [JOK
57 xenesa (I) u xenesa (111) 09.04.2024  https://m.edsoo.ru/00ae35e6
- O00011IeHNE U CUCTEMATH3ALMS
3HaHUH 11.04.2024
[IpakTuueckas pabora Ne 7.
- Pemenne SKCHepI:IMeHTaJ'IBHBIX 3amaq Bu6miorexa IIOK
1o TeMe «BaxHelIe MeTayuibl 1 UX 16.04.2024 https://m_edsoo_ru/OanBdeB

COCAUHCHU A
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Beluncienus 1o ypaBHeHHUIM
XUMHUYECKUX PEAKLUH, €CIIU OJIUH U3
peareHToB JaH B U30bITKE WU

bubmmoreka [{OK

60 COZIEPKHT PUMEcH. Bhrancienus 1 18.04.2024 | https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIU BBIX0J1a TIPOAYKTA
peakiuu

61 O000611IeHNE U CUCTEMATHU3AIIUS 1
3HaHuUi 23.04.2024
KonTtponsnas pabora Ne4 no teme

62 «Baxnenmue MeTaJlIbl ¥ UX 1
COCIMHCHNUS 25.04.2024
BemiectBa u marepuasl B bu6mmoreka [IOK

63 MOBCEIHEBHOM KU3HU YEJIOBEKA 1 02.05.2024 https://m.edso0.ru/00ae3f50
XHUMHUYECKOE 3arpsi3HEHNE bubmuorexa [JOK

64 OKPYXKaIoIIeH cpeibl 1 07.05.2024 | https://m.edsoo.ru/00ae4270
Pouib XUMUH B peneHuu bubmuoreka [JOK

65 9KOJIOTMYECKUX MPoodIeM 1 14.05.2024 | https://m.edsoo.ru/00ae4270
PesepBubIit ypok. O6001IeHNE 1 bu6mmoreka [JOK

66 y 1 https:/
cHUCTEMAaTH3alys 3SHAaHUH 16.05.2024 ps://m.edsoo.ru/00ae0d0a
PesepBusiit ypok. O6001IeHE U bu6mmoreka [JOK

67 cUCTEMAaTU3alys 3SHAaHUN 1 21.05.2024 https://m.edsoo.ru/00adb33c
PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK

68 cucTeMaTu3alys 3HaHuH 1 23.05.2024 https://m.edso0.ru/00ad9cb?2

OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIBI UVIAA YHEHUKA

* Xumus, 8 kiacc/ 'abpuensiu O.C., OctpoymoB WN.T'., Cnankos C.A.,

AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

* Xumus, 9 kiacc/ I'abpuensu O.C., OctpoymoB WN.T'., Cnankos C.A.,
AxkrmmonepHoe o0miectBo «M3narenbcTBo «IIpocBenieHne)» Ta0auIs:
[lepunonnueckas cucrema xumuueckux snementoB . 1. Menpaeneesa,

TabJIMIIa PACTBOPUMOCTH, JJIEKTPOXUMHUYECKUHN PsI/I HATIPSKEHUSI METAJIOB

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb. -
Peanuzanus-tpedoBannii-dI'OC-0cHOBHOT0-00111eT0-00pa30BaHMs. -

MeTtoauaeckoe-mocooue-as-yuntes. pdf

NN PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/ https://uchi.ru/

https://www.yaklass.ru/



