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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO o00Iero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U C Yy4€TOM KOHIICTIMM TpernojaBaHus ydyeOHOTo mpeameTa «XuUMHUA» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparnum.

[Iporpamma mo xumuu Oa€T TPEACTABICHHE O LENAX, OOIIEeH cTpareruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABIMBACT  00s3aTebHOE peAMETHOE coJiepKaHue,
npeaycMaTpUBAET paclpeelieHue €ro Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpPOrpaMMbl O XHMHUH, OINpPEIETseT KOJWYECTBEHHBIC U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJEAOBATEAbHOCTh  U3YYEHHUS XHMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, OMNpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
IporpamMMbl Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHMs, a Takxke TpeOOBaHM K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1IeJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4e0HOT0O CoIepKaHUsI.

3HaHUWE XUMHUHU CJIY>KUT OCHOBOM uisi (OPMUPOBAHMUS MHUPOBO33PEHHUS
0o0yy4aroIerocsi, ero MpeACcTaBICHU O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAXKHYIO
poJib UTparoT (POpPMHUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPAICHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (DOPMUpOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
OOy4JaromMxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX KaKk B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOU IeSITEILHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0YyYaIOIIMnXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJaJ B KOJOTHYECKOE
o0Opa3oBaHHe 00Yy4AIOIIUXCS.

JlanHble HampaBlieHUS B OOYYCHMHM XUMUU OOECIICUMBAIOTCS CIECIIM(PUKON
collepKaHUsl  yd4eOHOTO  MpeAMeTa, KOTOPBIM  SBIAETCS  TEAarorMYecKH



aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XUMHUH Ha ONpeNeaEHHOM 3Tare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OpraHUYECKON XHUMUHU.

CrpykTypa coiepkaHus MPOTpaMMbl MO XUMHHU C(OPMUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k €€ usydeHuto. CojaepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUH O XUMUYECKON
peakiuu. O0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCJICIOBATENLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUECKUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

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

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

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpelcTaBieHUd 00 AIEKTPOJUTHUYECKON JTMCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKH
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJHSSI PYHKIIMHU OOBSICHEHUS M POTHO3UPOBAHUS CBOMCTB,
CTPOEHUS ¥ BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHS U MTOTYUYEHHUS U3Yy4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOUIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HAHUSI B Hayke. VM3yueHWe XMMHUU MPOUCXOJUT C MPUBICUYECHUEM 3HAHUU U3
paHee M3YUYEHHBIX yueOHbIX mpeameToB: «Okpyxaromuii mupy», «buonorus. 57
KJIACChI» U «Pu3muka. 7 Kiacey.

[Ipy wu3yyeHUH XUMHUM TPOUCXOJUT (OPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJITYpbI. 3a/1a4a
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMbl XUMUUECKUX 3HAHUUA —
BOXHEHIMX (PaKTOB, MOHATHI, 3aKOHOB M TEOPETUUSCKUX TOJIOKEHUH, TOCTYITHBIX
00001IeHnIT MHPOBO33PEHUECKOTO XapaKTepa, sS3blka HAayKH, B MPHUOOMIEHUU K
Hay4YHbIM METOJAaM IO3HAHUS MPU U3YYCHUU BEIIECTB U XUMHUUYECKUX PEaKIIHii, B
dbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIHLHBIX YMEHHUI U MX TPUMEHEHUH B Y4€OHO-
MO3HABATENILHON M y4eOHO-UCCIIEI0BATENBLCKON JIEATeIbHOCTH, OCBOCHUH TIPABHII
0e301macHOro oOpaIeHus ¢ BEIIeCTBAMH B TTIOBCETHCBHOM JKM3HH.

[Ipu u3ydeHUu XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHMs BaXKHOE
3Ha4YeHHUE TPUOOpeTu TaKue 1eIH, Kak:

— (dopmupoBaHHE WHTEIUIEKTYalIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0OOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATUIO PEIICHUH,
CIIOCOOHOM aIaNTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM JKU3HU,



— HalpaBJCHHOCTh OOY4YEHMsT HA CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOyyarolmmxcs K CaMOCTOSITENbHOM IO3HABAaTEJIBHOM JESTENbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne ycIoBuil, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUAIOITMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHUBEpPCaIbHOE 3HAYCHHE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBaHue o00Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaIOILIEr0 MHUpa, UCIOJIb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYEHUU
XUMHHU, IPUMEHATh UX MPU PEUIEHUH TPOOJIEM B IOBCETHEBHON KU3HU U TPYAOBOU
NeSTEIbHOCTH;

— (QopmupoBanue y O0Oy4arommxcs TYMaHUCTHUYECKUX OTHOIICHUH,
MOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
LEJI€CO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIBI;

— pa3BUTHE MOTUBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY HpOGMIsl U HANPABICHHOCTH JAlbHEWUIIETO
oOyJeHus.

OO11ee Yncio 4acoB, OTBEAEHHBIX [T U3YUYEHUS XUMUU Ha YPOBHE OCHOBHOTO
oOmrero odpasoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIIO).



COAEPKAHUE OBYUEHUSA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Poinp XMMHUM B KM3HH 4Y€JIOBEKA. XUMHS B CUCTEME HayK.
Tena wm BemecTtBa. Du3nyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI U MOJIEKYJIbI. XHWMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHUTeNbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBast J0J11 XUMUYECKOTO JJIEMEHTA B COEIUHEHNUU.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHUYECKUX COEUHEHUH.

du3nyeckre U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MaccChl BELIECTB. XHUMHUYeckue ypaBHeHMs. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKON MMOCYJ0M, NMpaBUiIaMHu paboThl B JabopaTtopun U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHbBIM O00OPYAOBAHUEM, U3YUEHUE U ONKCAHUE
(¢u3MYEeCKUX CBOMCTB O00pa3sUOB HEOPraHUYECKHX BEIIECTB, HAOIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOPEHUE CBEYH, NMPOKAIMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJEHCTBHE MeNa C KUCIOTON) SIBJICHUM, HAOII0ACHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIPOKCHIa
menu (1) mpu HarpeBaHuu, B3auMoJiciicTBHE XkKene3a ¢ pacTBopoM cosu meau (1),
U3y4eHUE CIOCOOOB pa3lelieHus CMeceil: C MOMOIbI0 MarHuTa, (pUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNUE OYUCTKH MOBAPEHHOMN
CONMM, HaONIOAGHHE W  ONHMCAHHWE  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MAacChl, CO3JaHHME MOJEIEH MOJIEKYJ
(mapocTepIKHEBBIX ).

BaxxHeillne npeacTaBuTe M HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaopon — 37me€eMEHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B mpupoae, (U3HMUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenune kucimopoaa. CrnocoObl
MOJIyYeHHUs] KUclopoda B JabopaTOpud W IPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoaa B mpupoae. O30H — auioTporHas MoAupUKaIsa KUCI0poaa.

TennoBort 3h(dEKT XUMHUUECKOW pPEaKIuu, TEPMOXUMUYECKUE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yroib M METaH. 3arps3HEHHE
BO3/yXa, YCWIEHHE MapHUKOBOTO 3P (deKTa, pa3pylieHrne 030HOBOTO CIIOSL.



Bonopon —snemeHT u npoctoe BenecTBo. Haxoxnenue Boiopoaa B mpupoe,
bu3nUecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnorsr
Y COJIH.

MonspHabiii 00bEM razoB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4enoBeka. KpyroBopot BOAbl B IpUpoOJE.
3arpsi3HeHre NpUpoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa neopranmdeckux coemuHennid. Oxcupapl. Kmaccumdukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. Homenkmarypa okcuaoB. Du3ndyeckue ©W XUMHUYECKUC
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnyeckas CBsI3b MEKIY KJIaCCaMU HEOPraHUYECKUX COCTMHEHMU.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMNPEIECICHUE CONEPKaHUS KUCIOPOAa B BO3AYyX€E, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
npeKpaleHus ropeHus (mokapa), 03HaKOMJICHHE C 00pa31laMy OKCHJIOB M OTTMCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAaHHE, pPACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpo/ia (TOpeHue), B3auMoieicTBre Bogopoia ¢ okcuaom meau (1) (BozmoxHO
UCITI0JIb30BAaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00Pa3I[0B BEIIECTB KOJIUYECTBOM
1 Mosb, uccienoBaHHE OCOOEHHOCTEH pPAcCTBOPEHHs BEIIECTB C Pa3IMUYHON
PacTBOPUMOCTBIO, IMPUTOTOBJIIEHUE PACTBOPOB C OINPEACIEHHOM MAacCCOBOU JIOJIEH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJABI C MeETauIaMH (HATPUEM U
KaJIbllueM) (BO3MOXXHO HCIIOJIb30BaHUE BHUJEOMATEpPUATIOB), HCCJIEIOBAHUE
00pa3Il0B HEOPTaHUUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0OYEH, N3yUEHUE B3aUMOICHCTBUS
okcuna meau (1) ¢ pactBopom cepHOM KHUCIOTBI, KUCIOT ¢ METaUIaMH, peaKIui
HEUTpaIN3aluy, MOJYYEeHUE HEPACTBOPUMBIX OCHOBAHUMN, BBITECHEHHE OIHOTO
MeTajula JPYTUM U3 pacTBOpa COJIU, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxkHenme Ki1acchl HEOPraHUMYECKUX COCAUHEHUI.

IHepuoanueckuit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemeHTOoB /. WU. MengeneeBa. CtpoeHune aroMoB. XHMHYECKAsi CBS3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PeAKIIMHU



[lepBrie MOMBITKH KiIacCU(UKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHEe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yloT aMGOTEPHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[leproguuecknii 3axoH. [lepuoanueckast cucreMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [epuoanyeckoi
cucteMbl xumudecknx snemeHToB . M. MengeneeBa. llepuonbpl W TrpyIIibL.
DU3nYECKHil CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTonbl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aTroMOB TMepBbIX 20 XMMHYECKHX  3BJIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenneneeBa. XapakTEepUCTUKA XUMHYECKOTO
3JEMEHTA 10 ero noynoxeHuro B [lepuoanyeckoit cucreme /. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyIaM U Nepruoaam.

3nauenue [leproandeckoro 3akoHa u [lepuoanueckol CHCTEMBlI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUs Hayku W mnpaktuku. [[. M. MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuueckasi cBsizb. KoBalieHTHas (ToJisipHAsE W HEMOJSIpHAsl)  CBSI3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX IEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucineHus.  OKHCINUTEIbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Ipouecchl OKMCAEHUS U BOCCTAaHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
TUAPOKCHJIA LMHKA C PAcTBOpPAMU KHUCJIOT W WIEJNOYEHl, MPOBEIECHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakUui
(ropenue, peakliy pa3ioKeHUs], COSTUHEHU).

Mesrcnpeomemnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYILECTBIISIETCSl 4YEpe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHbIX
MOHSATUM, TAK Y MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOT'0 [IMKJIA.

OO11ue ecTecTBEeHHO--HAayUHbIe MOHATHS: HAY4YHbIH (akT, TUIoTes3a, Teopus,
3aKOH, aHallu3, CHUHTE3, Kilaccu(ukanus, MNepUOJUYHOCTb, HaOIO/IEHNUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHUE.

®duszuka: Matepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU]I, ©30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOe€ COCTOSIHME BEIleCTBa, Ta3, (PU3NYECKHE BEIIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COoNHIIE.

buonorus: dporocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE TIOPO/IbI, TOJIE3HbIC
VCKOIIa€MBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHYeCKasi peaKIus



[lepnognueckuit 3axoH. Ilepuoanueckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUHM CBOMCTB
XUMHUYECKUX IJIEMEHTOB IIEPBBIX TPEX NEPHUOOB, KAJINS, KaJbLUI U UX COCUHEHUN
B COOTBETCTBUM C IIOJIO)KCHMEM »dJeMeHTOB B Ilepuogudeckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUIBI XMMHYECKOW CBA3U. THIIBI KPUCTAIIMYECKUX
pElETOK, 3aBUCHMOCTD CBOMCTB BEILECTBA OT TUIA KPUCTALIMYECKON PEILETKH U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTraHMYECKHX BEHIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanuys XuMHUECKUX PEAKIHM 110 pa3IMYHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHUS XMMHUYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YUYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
YPaBHEHUSL.

[TonsitTue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPAaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOr€HHBIX M I'€TEPOTreHHBIX
peakuuax. llonsarue o xkaranuse. IlonsaTue 0 XumMuyeckoM paBHOBecuu. PakTophl,
BIMAIOIIME HAa CKOPOCTh XMMHYECKONM pPEaKIUU U IOJOKEHUE XUMUYECKOIO

PaBHOBECHSL.
OKHCIIUTENbHO-BOCCTAHOBUTENILHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBiieHue YPaBHEHUMN

OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUMHA C  HUCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTHIECKON TUCCOUHUALMU. DIIEKTPOJIUTHI U HEXJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xumuueckoi cBsizu. Crenens aucconranuy. CUIbHbIE U ClIa0ble JIEKTPOJIUTHIL.

Peakiiuun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHHUM 1 COJICH B CBETE MPEACTABICHUHA 00 2JICKTPOJIUTHUCCKOMN TUCCOIHAITUH.
KauectBeHHbIe peakunu Ha HOHBL. [IoHsATHE O TUapONIU3€E COJIE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTATMYECKUX PEHIETOK HEOPraHMYECKUX
BEILIECTB — METAJIOB W HEMeTaIoB (rpadura W anmasa), CIOKHBIX BELIECTB
(xJopuaa HaTpus), UCCIeOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pPEaAKIIMHU OT
BO3JICUCTBUSL  PA3IMYHBIX  (PAKTOPOB, HCCIEAOBAHHE  BJIEKTPONPOBOAHOCTU
pPacTBOPOB BELIECTB, MpoIlecca JUCCOLMAIIMHN KUCIIOT, IIeJIoUel U comeit (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEPHANIOB), MPOBEJCHHUE OIBITOB, WLIIOCTPUPYIOIIUX
OpU3HAKKW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHuE OCajKa,
BBIZICICHHE Ta3a, OOpa30BaHUE BOJIbI), OIBITOB, WJUTFOCTPUPYIOUIUX MPUMEPHI
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX pEaKIUi (TOpeHue, pPeakiuu pa3ioKeHHUS,



COCJIMHEHHUS), pACIO3HABAHME  HEOPraHWYECKMX  BEIIECTB C  IOMOILBIO
KaueCTBEHHBIX PEaKIINil Ha HOHBI, pEIICHUE YKCIIEPUMEHTAIBHBIX 33]1a4.

HemeTtanibl U MX coeinHEeHUS

OOmast xapakTepucTtuka rajnoreHoB. OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEI[ECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpE XJopa (B3auMOICHCTBUE
C MeTajulaMH, HeMeTallylaMu, mienodamu). XiopoBojopond. CoisiHas KHUCIOTa,
XAMHUYECKHE CBOMCTBa, IIOJy4YeHUE, TMpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIOBEKa. BaxkHenume XI0puabl U UX HAX0XKICHUE B
IpUPOJE.

OoOmas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHune u (U3NUYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOJAa U CEpbl. AJIIOTPOIHBIE MOAU(DHUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMH4ecKkue cBOMCTBA. OKCHIBI cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIIOB.
Cepnast kucnoTa, pU3NYeCKue U XUMUYECKUE CBOMCTBA (001ME KaK MPEACTaBUTENS
KJlacca KHUCIOT M cnenuduueckue). XUMUUYECKUE pEaklru, JEKAIUe B OCHOBE
IPOMBIIIJIEHHOTO CIoco0a MOJIyYeHUsI CEpHOM KUCIOTHL. IIpuMeHeHue cepHoi
kucaoTbl. CoOJMM CEepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha Cyjb(paT-HOH.
HaxoxaeHue ceppl U €€ COCOUMHEHUN B INpupojae. XHMHUYECKOE 3arps3HEHUE
OKpYXaIoLEel Cpelbl COECOUHEHUSIMU cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAICHHUS.

OOmast xapaktepuctuka 31eMeHTOB VA-rpynmnbl. OcoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
bu3nueckue U XuMHIecKue cBoiicTBa. KpyroBopor azora B npupoje. AMMUaK, ero
(bu3MYecKue 1 XUMUYECKHUE CBOMCTBA, MOJMyuyeHUe U npuMeHeHune. Cou aMMOHUS,
uX pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBI aMMOHMS. A30THas KHCIOTa, €€ MOoJydyeHue, (PU3NYECKue U XUMUYECKUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  CHenu(puyecKue).
Hcnonb30BaHre HUTPATOB U COJICH aMMOHHMS B KQU€CTBE MUHEPAIbHBIX yI00pEHUT.
XHAMHUYECKOE 3arpsA3HEHNE OKPYIKAIOIIEH Cpellbl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOuBbl U BoAoEMOB). docdop, amioTponHbie
moaudukammu docdopa, uznueckne U xumudeckue cpoiictBa. Oxcun gocdopa
(V) u dochopnas kuciora, pusmueckue U XUMHUYECKHE CBOWCTBA, TMOJIYYCHUE.
Hcnonb3oBanue (ochaTroB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

O6mast xapaktepuctuka 3neMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHN OKUCIIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKAIUY,
pacnpocTpaHeHue B MpUpPoJE, PU3NUECKHe U XUMUYECKHE CBOMCTBA. AJCOpOIus.
Kpyrosopor yrinepona B mnpupoae. Okcuabl yriaepona, ux (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JEWCTBHE Ha JKUBBIE OPraHU3MBbl, [OJYyYEHUE U
npUMEHEHHEe. DKOJOrMYECKUe MpoOeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUMoTe3a TI00ATBHOTO TMOTEIUICHUS KIMMara, MapHUKOBBIA d(ddexT. YrompHas
KUCIOTa U e€ coiid, UX (PU3MUecKre UM XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE U



npumeHeHue. KadecTBeHHass peakiuss Ha KapOoHaT-woHBI. Mcmonbs3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM XO035HCTBE.

[lepBoHavasIbHBIE MTOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHHUSIX
yraepojia (MeTaH, 3TaH, dTUJIEH, alleTHIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEDTH),
MPOAYKTBl UX TepepaboTku (OCH3WH), UX POJb B OBITY W HPOMBIIIJICHHOCTH.
[TonsiTHe 0 OMOJIOrMYECKU BaXKHBIX BEILIECTBAX: JKUpaX, OelKaX, yriieBoJax — U uX
poli B OJKM3HU UEJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTMHCHUM.

Kpemuuii, ero ¢Qusmueckrne u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npumeHeHue. CoeTMHeHHs] KpeMHHUs B mpupojie. O01ure npeacTaBieHus 00 OKCHIE
kpemuus (1V) u xpemaueBoit kuciore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
MIPOMBITIUICHHOCTH. BakHelmue cTpouTenbHbIE MaTepuajbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. IIpobiembl 6€30macHOrO  MCIOIL30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHUe 00pa3I0B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMH Ha XJIOPUJ-MOHBI U HAOIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsI, OIBIThI, OTpaKalwlue (QU3NYECKHUe W XHMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHUE ¢ 00pa3aMu XJIOPUIOB (TaJIOT€HUI0B), O3HAKOMIICHHE C 00pa3iamMu
ceppl W €€ coeauHEHUsSIMH (BO3MOXXHO WCIIOJB30BAaHUE BHICOMATEPHAIIOB),
HaOII0IeHNE TIpoIiecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHOU
CEpHOM KHCJIOThI, U3YYEeHNE XUMHUECKUX CBOMCTB Pa30aBIE€HHOI CEPHOM KUCIIOTHI,
MIPOBEICHNE KaUYeCTBCHHOW PEaKIIMU Ha CyJIb()aT-noH M HAOMIOJACHNUE TTPU3HaKa e
POTEKaHUs, O3HAKOMJIEHUE ¢ (PU3UUECKMMU CBOWCTBaAMH a30Ta, ¢ochopa U Ux
COEIMHEHUI (BO3MOKHO HCIIOJIb30BAaHUE BUEOMATEPUATIOB), 00pa3iaMu a30THBIX
u hocopHBIX ynOOpeHUM, MmMomydyeHue, cooOMpaHre, paclio3HaBaHHE M M3YUYCHHUE
CBOIMCTB aMMHaKa, IMPOBEJCHHE KAYECTBEHHBIX pEAKIMH HAa HMOH aMMOHHUS H
dochar-moH W wU3yyeHHWE TPU3HAKOB HX TPOTEKAHMS, B3aHMOJICHCTBHE
KOHIIGHTPUPOBAHHOW a30THOM KHCIOTHI C MEAbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), HW3YYCHHE MOJIeNie KPUCTAUIMUECKUX pEemIEToK anmasa,
rpaduta, QymuiepeHa, 03HAKOMJICHHE C IPOIECCOM aJcoOpOIMH pPacTBOPEHHBIX
BCIIIECTB AKTHBUPOBAHHBIM YyTAEM M YCTPOWCTBOM MPOTHBOTA3a, IOIYYCHUE,
coOupaHue, pacro3HaBaHUE M M3yUeHUE CBOMCTB YTJIIEKUCIIOTO ra3a, MpoBeICHHUE
KaueCTBCHHBIX PEaKIMi Ha KapOOHAT M CHJIMKAT-HOHBI U U3YYCHHUE MPU3HAKOB MX
MPOTEKaHUs, O3HAKOMJICHWE C TMPOAYKIIUEH CHJIMKATHOW MPOMBIIUICHHOCTH,
pelIcHNEe SKCIEePUMEHTANBHBIX 3a7ad 1Mo TeMe «BakHelme HeMeTaulbl U uX
COCITUHECHHS.

MeTtasjibl 1 MX COeTUHEHUS

OO0mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHuss B llepumogmueckon cucreme xumuyeckux siaemeHtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTauioB. Meraymndeckasi CBsi3b U



METAJZIMYECKas:  KpUCTa/UIMUecKass  pemi€Tka.  DJIEKTPOXUMUYECKUU Pl
HaIpspKeHUN MeTaioB. Ou3nueckue U XUMHUECKHE CBOMCTBA MeTaylioB. OO0mue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppO3WHM METAJIOB, OCHOBHBIC
CIIOCOOBI 3aTUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyT'YH, TIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U TIPOMBIIILICHHOCTH.

[Ilenounsie MeTambl: nosoxkeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
sanemenToB . 1. MenpaeneeBa, CTpOCHHME MX ATOMOB, HAaXOXKJICHUE B MIPHUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUJAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHHe WIENOYHBIX METaNIOB M HX
COEIMHECHUM.

[[lenoyHno3emenbpHbIE METAUIBI MarHMidi MW KaJbLMH: IIOJIOXKECHHE B
[lepnognueckou cucreMe xuMudeckux anemMeHnToB 1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJeHre B mpupojie. Pu3nueckue U XUMHUYECKUE CBOMCTBA MarHus 1
Kanblus. Baxkneime coeuHeHus KaabIus (OKCHI, TUIPOKCHI, coiin). KEcTKoCcTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUS.

AJOMUHHI: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaXOXAcHWE B mpupojae. dPusznmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpPHbIE CBOMCTBA OKCHIA U THAPOKCHUIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3J€MEHTOB J1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. Okcubl, ruipokcuibl U conu xxenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ oOpa3llaMd METAJJIOB U CIUIABOB, HUX (HU3UUYECKUMU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTATOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BAHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJCUCTBUS OKCHIA
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpoOliecca TOPEHUS KeJie3a B KUCIOPOJIe
(BO3MOXXHO ~ HCIIOJNB30BAaHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHMS
Ka4eCTBEHHBIX PEAKIIMi Ha MOHBI: MarHHS, KaJIbIUs, AJIIOMUHUS, ITUHKa, sxese3a (11)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHue IPOIECCOB OKpAIIWBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiubliid (BO3MOXKHO UCIOJIb30BAaHUE
BHJICOMATEPUAIIOB), UCClieI0BaHuE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS U
TUAPOKCHUA 1IMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «Baxunelue
METAJIIbI K UX COSTUHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHNE BEILECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYysKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xuMuu B pelieHnH 3KOJIOrMYeCKUX
po0Iem.



Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuasoB (CTEKJIO, CIJIaBbl METAIOB, MOJIUMEPHbBIC
MaTepuabl).

Mescnpeomemnbnie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUH XMUMHHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOIO IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIETb, SBJICHUE, MMaPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUATTBI.

dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIHI,
PaIMOAKTUBHOCTD, MOJIEKYJIa, AIEKTPUUECKUIN 3aps, IIPOBOTHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEUIECTBA, ra3, paCTBOP, pACTBOPUMOCTh, KPUCTAIIINYECKAs
peméTKa, CruiaBbl, (PU3MUYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COJIHIIE.

buonorusi: dorocunres, npixanue, O6mocdepa, 3KOCUCTEMA, MHUHEPATHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE IOPO/IbI, OJIE3HbBIE
HCKOMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOTpaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IMHCTBE Y4eOHOH H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOPMaMHU IMOBEJEHUS M CIOCOOCTBYIOT MpOIEccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00yUYarOIIHUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroOIIHUXCS
PYKOBOJICTBOBAThCS  CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAMA U
pacIIMpEHUE ONbITa AESITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAYyYHOMY HACJEIUI0, TTOHUMAaHHS 3HAYECHUS XUMHUUYECKON HAyKH B IKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJIETh JOCTOBEPHON MH(popManuei o
MEPENOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rPasKAaHCKOT0 BOCITUTAHMS:

MPEACTABICHUS. O COLUMAIBHBIX HOpPMax H MpPaBUJIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTMX  BHJAX
JeATEIbHOCTH, TOTOBHOCTM K PpPa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH NpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3[JaHUU YUEOHBIX IPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO
Y B3aMMOIIOMOIIH B IIPOLIECCE 3TON yueOHOM IeATETbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE TMOBEJEHUE W TOCTYNKM CBOMX TOBAapUIIEH C MO3UIMH HPABCTBEHHBIX H
MPABOBBIX HOPM C YYETOM OCO3HAHHUSI TIOCIIEICTBUIM MTOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM PpEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTaBIIAIOLINE
OCHOBY JIJII IOHUMAHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI NPUPOJIbI, B3aUMOCBS3SX YEIIOBEKa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHbIE MOTHUBBI, HAIIPaBJICHHbIC HAa MOJYYEHUE HOBBIX 3HAHHUM MO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO03HABATENIbHOM, MH(DOPMAIMOHHOM M YUTATENbCKON KyJIbTYypbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMN
JUTEPaTypor, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HWH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOY4YeHHUI0 U TO3HAaHHIO, JI0003HATEIbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K €caMOOOpa30OBaHHIO, TIPOEKTHOM H  HCCIIENOBATEIHCKON



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

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU MKW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0€30MacHOCTH TIpU  OOpalleHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAKTHIECKOMY M3yUEHUIO TTpodeccuii u Tpyaa pa3IndHOro poja,
YBaKEHUE K TPYAY U pe3ysibTaTaM TPYJ0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  MPEAMETHBIX 3HAHMM MO  XWMHHM, OCO3HaHHBIA  BBIOOP
WHIUBUTyaIbHON TPACKTOPUH MPOJAOHKCHHS 00pa30BaHUs C yIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCUOHATBLHOM ASSTENHHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MTPUPOJIE KaK UICTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
npaBuJl 0€30MaCHOTO MOBEICHUS IPU pabOTE C BEIIECTBAMHU, & TAKKE B CUTYaIIHSIX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble MPU U3YYCHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIbTYphl, OCO3HAHUS TJIOOAJIBLHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B coctaBe MeTanpeaMETHBIX pE3yJbTaTOB BBIICIAIOT 3HAUYUMBIE JJIA
dbopMHUpOBaHUS MUPOBO33pEHHUS 00IIIEHAYYHBIC TTOHITHS (3aKOH, TEOPHs, TPUHITHUTI,
rurnore3a, (QakT, CHUCTEMa, TMPOIECC, DKCIEPUMEHT U JIPyroe.), KOTOpbIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMETax U MO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O 1EIOCTHOMN
HAay4YHOW KapTHHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE NeCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATUBHBIC, PEryJISATHBHBIE), KOTOpblE 0OecneurnBatoT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO YYCOHOM
JeATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

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



NPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMH HOHSTHSMH), HCIOJIb30BAThH
MOHATHS 1711 OOBSICHEHUS OTJIEIBHBIX (PAKTOB U ABJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKHE pacCykACHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUA TOHATHS (NMPEAMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUHU MOJCNIbHbIE MPEACTABICHUS —
XUMHYECKUI 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMHUYECKON peaKIny — MpU PeIIeHUU Y4eOHO-TI03HABATENbHBIX 3a7a4, ¢ YUYETOM
TUX MOJEJBHBIX MPEJCTABICHUN BBISABISATH U XapaKT€PU30BaTh CYLIECTBEHHBIE
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3Y4AEMBIX IIPOLIECCAX U SIBICHUSAX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHUE HCIIOIb30BaTh IMOCTABJICHHBIE BOIIPOCHI B KAay€CTBE WHCTPYMEHTA
NO3HAHMsI, @ TAKXKE B KAUE€CTBE OCHOBBI U1 (HOPMUPOBAHMSI TUTIOTE3bI IO IPOBEPKE
IIPaBUIIBHOCTH BBICKA3bIBAEMBIX CY>KJICHU;

npuoOpeTeHne OmbiTa IO IUIAHUPOBAHUIO, OPraHU3alUd M IMPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOMonaTh 3a XOAOM IIpolecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJibTar, PopMyIHpoBaTh 000OLIEHUS U
BBIBO/IbI IO PE3YyJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HH(POPMALIMIO
pa3IMyYHBIX BUJOB U (DOPM NpeACTaBICHUS, MOIYyYaeMyI0 U3 Pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONyJIIpHasl ~ JUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOAbl U 3alpPOChl MPU MOUCKE U OTOOpE
UHGOpPMAllMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/1a4 ONPENEIEHHOIO TUIIA, TPUOOPETEHHE OIbITA B
00JaCTH  MCHOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAaHUS PA3JIMYHBIX OUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANbHYIO (DOpMY TIpeacTaBieHUs] HHPOpMaALUU U
WUTIOCTPUPOBATh pEIIAEMbIe 3aJa4d  HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
npyrumu popmamu rpaduKi ¥ KX KOMOMHAIUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipolecce Y4YeOHOW U
UCCIIEIOBATENLCKON N1eATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBUS:



YMEHHS 33]1aBaTh BOMPOCHI (B XO€ iMaiora u (Wim) TUCKYyCCUH) MO CYIIECTBY
oOcyx/aemMol TeMbl, (OpMyIUpOBaTH CBOM MPEUIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MPEIJIOKEHHOM 3a/1a4u;

YMEHHSI  MPEACTABISATH  IOJYYEHHBIE  pE3yJIbTaThl  I[MO3HABATEIBHOU
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JelaTh MPE3CHTALUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO SKCIIEpUMEHTa (JJaOOpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHUSI y4eOHOro COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MMO3HABATEIbHOW W MCCIEAOBATEIBCKOM  JIEITEIBHOCTH MNPU  PEUICHUH
BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unuid (00CyXaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPAHMHAIIHS
COBMECTHBIX JEHUCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYHIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATEIbHBIX 33J1a4, CaMOCTOATEIIbHO COCTABJIATh WM KOPPEKTUPOBATH
[IPEIUIOKEHHBIM QITOPUTM JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYECHHOTO PE3yJbTaTa 3asBICHHOM LEJIH, YMEHHUE
MCIOJI30BaTh U AHAJIU3UPOBATH KOHTEKCTHI, PEIJIAra€MbI€ B YCIIOBUM 3a/IaHUU.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHUIO 00s3aTEIBHOrO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIFOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4HbIC 3HAHMS, YMEHHUS U CIIOCOOBI
JIercTBUM, crnermuduuecKkue IS IPeAMETHOH 007acTd  «XHUMHS», BB
JNEATEIBHOCTH 1O  MOJYYEHHID HOBOIO  3HAHUS, €ro HWHTEpIpEeTaluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOyuenus B 8 kjiacce npeIMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATHW: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi J10JIs1 XUMHUUECKOTO JIEMEHTa B COCAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCJICHUS, XUMHYECKasl peaKkuus, KiacCUuPUKaUs peakiuil: peakiuu
COCMHEHUS, PEAKLUHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUUuu
oOMeHa, IK30- ¥ SHJOTCPMHUUECKHUE PEAKIINH, TEIII0BOU A(h(EKT peakiinm,
SJIPO aToMa, SIIEKTPOHHBIN CJIOM aTOMa, aTOMHAsi OpOUTalb, paauyc aToMa,
XUMHUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAS] KOBAJICHTHAs! CBSI3b, MOHHAs



CBSI3b, HWOH, KAaTWOH, AaHUOH, pacTBOp, MaccoBas JOJsl BeIleCTBa
(MponeHTHAsE KOHLIEHTpAIusi) B PaCTBOPE;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIIMIA;

OTPEENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

packpeiBath cmbich [lepuogmueckoro 3akona JI. M. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKONM 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MojoxxkeHus B Ilepuomgmyeckoid cucreme,
3aKOHOB COXPaHEHHUsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHAa ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TaOmuuHyio ¢dopmy [lepuoanueckoii
CUCTEMBbl XMMHYECKHUX OJJIEMEHTOB: pa3iIu4aTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymmna)» u «mnobounas noarpynna (b-rpymma)y, manbsie u
OOJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE€ HMMEIOTCS B
tabnuue «llepuoauueckass cuctemMa Xumudeckux osyemeHToB [, U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUUYECKHUX JIEMEHTOB (COCTaB U 3aps]i spa, 00IIee YUCIIO JIEKTPOHOB U
pacrpeiesieHUe UX IO JIEKTPOHHBIM CJIOSM);

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, M0 TEIIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3JIMYHBIX KJIACCOB, MOJTBEPIK/IAsi OMMCAHUE TPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpALICHUA B
pPa3IMYHbBIX YCIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MaCCOBYIO JIOJIF0O XHUMHYECKOro J3jieMeHTa 1Mo ¢Gopmysie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMUYECKOU PEAKIINH;

MIPUMEHSITH OCHOBHBIE OIEPAIIMK MBICIUTEIBHOU JEATeIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, O0O0OIIeHHE, CHCTeMaTH3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE MPUYUHHO--CJICJACTBEHHBIX CBSA3EH — ISl U3YyUYECHHUS] CBOICTB
BEIIECTB M XHUMHUYECKHX PpPEaKLHil, €CTECTBEHHO-HAYYHbIE METObI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );



CJIeJIOBATh MPABUJIAM MOJIB30BaHUS XUMHUUECKOU MOCY 101 1 JIaOOpaTOPHBIM
o0opyZoBaHMEM, a TaKXe ImpaBuiaM oOpalleHHs C BElIeCTBaMU B
COOTBETCTBUM C MHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpPaTOPHBIX
XUMHUYECKUX OMBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomopojia M KHCIIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OMpPEAesIEHHON
MacCOBOM J0JIEM PAacCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U IMPOBOJIUTH
XUMUYECKUE SKCIIEPUMEHTHI MO PACIIO3HABAHHMIO PACTBOPOB WLIEIOYEH U
KHUCJIOT C MOMOIIBI0 MHAUKATOPOB (JIakMyC, (peHondTanent, MeTUIOpaHK

U Jpyrue).

K xoHI1y 00yueHus B 9 Kjacce npeIMETHBIE PE3YIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKHX MOHATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA4, WOH, KaTMOH, AaHHWOH, IPOCTOE BELIECTBO,
CJI0’KHOE BELIECTBO, BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENCHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYEeCKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuuu, MOJib, MOJISIPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEeoOpaTUMBbIE pEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKUCJIUTEIb, BOCCTAHOBUTEID, OKUCIICHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIHS,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, HMOHHAaA,
MeTajuInYecKas ), KpuCTaInYecKas pemeéTka, Koppo3usl METaUIOB, CILIABHI,
CKOPOCTh XMMHUYECKON PEAKLHH, MPEAECIBbHO IOMYCTUMAas KOHUECHTpaLs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHH U
MIPUMEHATH ITU MOHITHUS MPHU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

ONPEAENATh BAJICHTHOCTh U CTEIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COCOUMHEHUSAX PpA3JIMYHOIO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmysiam, BHUJI XUMHUYECKOU
CBs3M (KOBAJICHTHAs, WOHHAsA, MeETaUIMUecKasi) B HEOPraHMYECKUX
COCIIMHEHHUSX, 3apsiji MOHA MO0 XUMHUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PAaCTBOPax HEOPraHUYECKHX COCAMHEHUH, TUM KPHUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBatb cMmbica Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 TOHMUMAHHWE: OINKChIBATH M XapaKTepPU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMbl XUMHYECKUX AIIEMEHTOB:
pazMyath TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpymnmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHU s, KOTOPBIC UMEIOTCS B IEPUOINUECKOM TabIUIIEe, C YUCITIOBBIMHU
XapaKTepUCTHUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsn  sapa, oO0IIee YUCIO DJJIGKTPOHOB M pachpelefieHHe WX TI0



AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MECHCHHH
CBOMCTB 3JIEMEHTOB M MX COCAMHEHUHN B MpeliesaX MajblX NEPUOJ0B U
[JIaBHBIX TIOJITPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE PeaKkiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHMH
BEIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME WU CHCHIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
NpuUMepaMl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHWYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIC YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUn
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUSI XMMUYECKHX TMPEBpPALIEHUNH B Pa3TUYHBIX
YCIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JeMEHTa Mo (opmysie COequHEHUs,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOJIUTH PACYETHI IO YPABHEHUIO
XUMHAYECKOMN PEAKLINH;

co0JIro1aTh paBUiia MOJIL30BAHUSI XUMUYECKOU MOCYA0M U 1a00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BEIIECTBAaMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB M0 TOJYYSHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka u yrieKkucioro rasa);

MPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3TUYHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM MYyTEM XJIOpUI-, OpOMUA-, WOIHI-,
kapOoHat-, ocdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB,;

MPUMEHSITH OCHOBHBIE OINEPAIIMK MBICIUTEILHOU JEATEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHUE, 0000IIEHUE, CUCTEeMATU3aIINIO0, BBISIBIICHUE IPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H — JIJII U3Y4YEHUs] CBOMCTB BEHIECTB U XUMHUYECKHUX
peakiuii, eCTEeCTBEHHO-HAyYHbIe METOAbl IIO3HAHUS — HaOJ0JACHUE,
U3MEpEeHUe, MOICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHBbIE (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemiectBa u xummueckue 15 1 bubnnoreka IIOK
' peaxiuu https://m.edso0o.ru/7f41837c
Wroro mo pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB

21 Boznyx. Kucnopoz. [lonsitue 6 bubnmnorexka HOK
' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax 3 1 bu6nuoreka [IOK
' U COJISIX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [IOK
' OCHOBAHUSX https://m.edso0.ru/7f41837c
OcHOBHBIE KJIACCHI but6mmoreka [IOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jgemMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn


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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnuoreka LIOK

31 XUMHYECKHX djieMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bu6mmoreka [IOK
Hroro nio pasaeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 3 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pasneny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHUS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpems 3 bubnuorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
’KM3HM 4esoBeKa. Tela u BeliecTna https://m.edsoo.ru/ff0d210c
5 [lonstue o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOPUU U TIPUEMBI 1 bubmmoreka [JOK
oOparieHust ¢ 1ab0opaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
a N buMep https://m.edsoo.ru/ff0d28c8
OYUCTKHU TTOBAPEHHOU COJIH )»
bu6nunorexa LIOK
6 A 1
TOMBI H MOJCKyIH https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmoreka [IOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u Cl10KHBIE BEIIECTBA 1 bubmorexa [TOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa LIOK
10 Xumuueckas popmyia. BaaeHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubnuoreka [IOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubmmoreka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIECTBA 110 YPABHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHYECKHX PEAKIIHIA
Knaccudukanus XuMuaeckux
18 €aKIHii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peartl A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKJIONIETUCT O6ogﬂI eHUE U brbmmorexa LTOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUH
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BellecTBa 1 XUMHUYECKHUE pcakuumn»

https://m.edsoo.ru/ff0d4290



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

Boznyx — cmechk razos. Cocras

21 Bo3ayxa. Kuciaopong — smeMeHT u bubmorexa HOK
Ayxa. pos https://m.edso0.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKkne U XMuMHUUECKHUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
poAa tp . https://m.eds00.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoObI TToTy4eHusT KHCIIOpoia B
23 71a00paTOPHUH U IIPOMBIIIICHHOCTH bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroyb U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIT0COOBI lro bubmorexa HOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa [JOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u nmpocroe bubmuoreka [IOK
BeecTBO. Haxoxaenue B npupojie https://m.edsoo.ru/ff0d4dd0
08 dusnuecKknue U XUMUYECKHE CBOMCTBA bu6nunorexa LIOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0
29 IlonsATHE 0 KHCIOTaX U COJAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI osTydeHus BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[IpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u coOnpanue BOgOpoIa bubmorexa HOK
i onp AOPOA, https://m.eds00.ru/ff0d4f42
M3y4YEeHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa
33 BEIIIECTBA rasa 10 €ro N3BECTHOM bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PCAKI[UU HA OCHOBE bubmorexa HOK
yp "p H i https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. ITonsitue 00 bubnuoreka [{OK
WHJIHKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HacpliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmmnoreka HOK
ONpeAcIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponsHast padora Ne2 o reme bubmuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: coCcTaB, KJIacCUpUKaIs, bubnunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bub6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnmnoreka HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kmaccudukanms, bubnunoreka LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) I'IIE)J'I )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTuueckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnveckas CBSI3b MEKIY
48 KJIaCCaMH HEOPTaHUYECKUX brbmmorexa LTOK
. P https://m.edso00.ru/00ad9a50
COEIMHEHUI
49 O06001IeHne U cucTeMaTU3aIus bubmuoreka [IOK
3HaHUHN https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o reme
| bubnmorexa LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCHPUKAITUN

51 XUMUYECKUX AIeMeHTOB. [loHsaTHEe 0 bubmmorexa [JOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [leproauueckast cucrema Bbu6muotexa [JOK
XUMHUYECKUX dieMeHToR /1. M. https://m.edsoo.ru/00ada52¢c
Menpeneena
53 [Tepuopl, TPYIIIEL, IO/ TIbI bubmorexa OK
P > TPYIITIEL TOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnnoreka [JOK
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 311eKTPOHHBIX 000JI04eK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
pro https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubnuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenneneeB — y4y€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxaaHuH
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubmuoreka [IOK
58
XAMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 HNonnas xumudeckas CBs3b
https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XMMU4eCKas bu6muoreka [JOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanientnas nenosnsipuas 1 bubmmoreka [JOK
XUMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Creneup okucnenis . https://m.edSO(I)_.[ru/OOadanS
63 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubmuorexa [IOK
peakuuu https://m.eds00.ru/00adb076
bub6nmoreka [IOK
64 OKHCIIMTENIN U BOCCTAHOBUTEIIH 1 https://m.e dsog)l.ru 100adb076
Kontponbnas padota Ne4 o teme
65 «Ctpoenue atromMa. XUMUYECKast 1 bubmrorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PezepBHblit ypok. O60011eHuE U 1 bubnuoreka [IOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PezepBHbiit ypok. O6001eHne u 1 Bu6mmoteka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
68 PesepBHblil ypok. O606111eHNE U 1 bubmuoreka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa HOK

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

3 Knaccudukanus 1 HOMEHKIATypa 1 Bbu6moreka [JOK
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMUYeCKOM CBSI3U U THITBI 1 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast pabora Nel no reme

5 «[ToBTOpEHue u yrnyonaeHue 1 1
3HaHWI OCHOBHBIX Pa3/elioB Kypca
8 kiacca»

5 Knaccugukanus Xxumuaeckux 1 bubmmnoreka HOK
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX

3 IlonsAaTHe 0 XUMHUYECKOM 1 bu6nunorexa LIOK

PaBHOBCCHUMU. (DaKTOpI)I, BIIHUAOIIHNC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHYSCKOMN pCakuuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIuTeNbHO- bubmuorexa [JOK
BOCCTaHOBUTEJIBHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 ncconuanuu. CUIbHBIE U cl1a0bIe bubmorexa LOK
A HHatH. https://m.eds00.ru/00adcd68
ANEKTPOJIUTHI
11 Honnrle ypaBHEHHS peaKMil bubmorexa LHOK
P bearh https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMH B CBETE MPEACTABICHUI bubnnoreka [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
JIACCOIHAIAN
XUMHUUYEeCKHe CBOMCTBA COJICH B
13 CBETE MpEICTaBICHUH 00 bubmorexa HOK
pea N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 [lonsaTHe o TUAPOIH3E COIEHt bubmmorexa [TOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHne U cucTeMaTu3aIus bu6moteka [JOK
3HaHUH https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perenne dKCIepuMeHTAIbLHBIX bubnmorexa HOK
P https://m.edsoo.ru/00addbfa
3a7a49»
KonTponbnas padora Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmoreka [JOK

nucconuanusg. XuMu4ecKue
peaKkuuu B pacTBOpax»

https://m.edsoo.ru/00addecO
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

18 XHUMUYECKHE CBOMCTBA HA IIPUMEPE bubmorexa HOK
PAMED https://m.edsoo.ru/00addfe2
XJjopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XI/IMII/)I‘-IGCKI/IS CBOMCTBA, ITOJTyYCHHE bubmorexa HOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[TonyueHne COISTHON KUCIIOTHI bubmorexa [JOK
yi . . ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEHUSIM
21 XUMHYECKUX PEaKIUi, €CIIU OJIUH bubmorexa [JOK
PeaKHH, A https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30BbITKE

99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.

93 Haxosxxnenue cepsl u eé bubmuorexka [IOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u XI/III:\)/[I/IIICCKI/IC bubmmorexa LIOK

. https://m.eds00.ru/00ade802
CBOICTBa
Oxcunsl cepbl. CepHas KHCIIOTA,
25 ¢bu3nyeckre 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO cI1ocoba bu6muoreka [JOK

MOJIYYCHU A CCpHOfI KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COETUHEHUSIMH CEPBI

Brlunciienne MaccoBOi 101U

bub6numoreka [IOK

27
BBIXOJ[a IPOYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIpOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
Pactpoctp PHPOZE, https://m.edsoo.ru/00adeeab
(bu3HUYeCKre U XUMUYCCKUE
CBOICTBa
AMMHaK, ero Gpu3ndYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE Bubmiorexa OK

’ yi https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «[Tonyuenne aMmMHuaka, U3y4eHUE buGnuorexa [IOK
yqu » 13YH https://m.edso0.ru/00adf180
€ro CBOMCTB)

31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bubmuorexka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuii. XUMHUYECKOE bubnnorexa [JOK
yAobp ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COEIMHEHHUAMM a30Ta
dochop. Oxeng pochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)pll)gn(qe)cxne " bubmmorexa [IOK

p N https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHUe
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, paclipocTpaHEHHE B

bu6nmoreka [IOK

35 npupoze, GusndecKue u
pupoze, ¢ 8 https://m.edsoo.ru/00adfd9c
XAMHYECKHE CBOMCTBA
Oxkcupl yriaepoja, ux puznyeckue
A XUMHUYECKUE CBOMCTBA.
36 DKOJIOTHUECKHE TIPOOIEMBL bubmorexa HOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYrobHas KUCI0Ta U €€ COIn bubmorexa LHOK
https://m.edsoo.ru/00ae006¢
[IpaxTuueckas padora Ne 4 o Teme
"[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
38
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MTOHATHUS 00
39 OpPraHMYECKHUX BEIIECTBAX KaK O bubmorexa LIOK
p B https://m.edsoo.ru/00ae054e
COCTMHEHUSX YIIIepo/ia
40 Kpemunii u ero coequHEeHHUS bubnmorexa [JOK
P https://m.edsoo.ru/00ae080a
ITpakTruueckas padora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubmuoteka [IOK
3aja4 no teMe «BaxHeHme https://m.edsoo.ru/00ae0bf2
HEMETAJUIB U UX COEOUHEHUS
Konrtponsnas padora Ne3 o teme
N bubmuoreka [{OK
42 «Baxxkneiinne HeMeTaIIbI U UX

COCOUHCHUA»

https://m.edso0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metajuinieckas CBsi3b U

bubnunoreka LIOK

43
MEeTaJUInYecKas KpucTajaindeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METAJIJIOB
XUMHUYECKHAE CBOMCTBA METAILJIIOB.
44 DIEKTPOXUMHUYECKUN P buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPaBHEHUSIM XUMUYECKUX buGnuorexa [IOK
P . https://m.edso0.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 [ToHsATHE O KOPPO3UU METAILIOB buGnuorexa [IOK
pp https://m.edsoo.ru/00ael1278
bu6mmoteka IIOK
47 €JI0YHBIE METAJLIBI
m https://m.edsoo.ru/00ael4b?2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubmuorexa [IOK
KaJTus https://m.edsoo.ru/00ael4b?2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubmuoreka [IOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxueinue coequHEHNU KaJbIAA Bubmiorexa OK
A H https://m.edsoo.ru/00ael5e8
51 O0001IeHre 1 cCUCTEMAaTU3aIHs
3HaHUHU
59 JKEcTkocTh BOABI M cIOCOOBI €€ bu6nunorexa LIOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[TpakTuyeckas pabora Ne 6 o Teme

bubnunorexa LIOK

>3 "}KGCTKOCTB"BOHH 1 METOARL €€ https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
>4 Admtomuiii https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBA OKCHJIA Bu6muoteka [JOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmuoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Oxkcubl, TUIIPOKCUIBI U COJIU bubnnorexa [JOK
xenesa (1) u xemesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3ALIUS
3HAHUU
[IpakTuueckas padota Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX bubmmoreka [JOK
3a7a4 1no reme «BaxHeumue https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COSTUHEHUS»
Beruncnenus mo ypaBHEHUSAM
XUMHUYECKHUX PEAKIIHA, €CITH OJTHH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COZEPKUT IpUMeCH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTA
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU
Kontponbnas padota Ne4 o teme
62 «BaxHele MeTauIbl U UX

COETMHEHU S
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn 1 bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHeIil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHne 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 Bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edso0.ru/00ad9cbh?
OBUIEE KOJIMYECTBO YACOB I10 68
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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-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ Kysnernosa H.E., Tutoa U.M., I'apa H.H., AxuronepHoe
obmectBo «M3aatenbeTBo «IIpocBemmenner»
* Xumus, 9 kimace/ ,Kysnernora H.E., TutoBa 1.M., I'apa H.H. Aknmoneproe

obmectBo «M3marenscTBo «lIpocBerienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HNUD®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPChBI CETH
NHTEPHET
https://chem-oge.sdamgia.ru/

https://fipi.ru/oge
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