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MOSACHUTEJIbBHASA 3AIINCKA

[IporpammMa TO XWMHM Ha YypPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBliecHa Ha OCHOBe TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMUsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (peepalibHOM pabouei MporpaMMbl BOCITUTaHUS
U ¢ y4€TOM KOHIICTIIIMHM TIPETNoJlaBaHusl y4eOHOTO TmpeaMera «XUMHs» B
obOpasoBarenbHbIX opranu3anusax Poccuiickoit deneparum.

[Iporpamma mo XuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIeW CTpaTeruu
oOy4yeHusi, BOCHUTaHUS W Pa3BUTHS OOYy4YAIOMIMXCA CPEACTBAMU Yy4eOHOIO
npeamerTa, yCTaHaBIMBAaET  00s3aTeNbHOE peIMETHOE coJiep KaHue,
IpeayCMaTpuBaeT pACIpENEICHUE €ro Io KilaccaM M CTPYKTYpUPOBAHHUE IO
pazieinaM M TE€MaM MPOrpaMMbl MO XUMHUHU, OMNPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEPUCTUKU coJlep KaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUM C YY4ETOM  MEXKIOPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
O0COOEHHOCTEH  OO0yYalomuxcsi, OMNpeAeNseT BO3MOXKHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakKe TpeOOBaHMM K
pe3yJiibTatam 00y4YeHHs] XUMUM Ha YPOBHE II€JIEH M3yUeHHUsI TIpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JIEATEIHOCTH OOYYalomerocss Mo OCBOCHUIO
y4e0HOTO COIep KAHMUS.

3HaHWE XHMHHM CIYXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyJarouierocs, ero mpejacTaBICHUN O MaTEpPUAIILHOM €IWHCTBE MHpPA, BAKHYIO
posib UrparoT (GopMHUpyeMble XMMHEH MpPEeACTaBICHHUs O B3aMMOIPEBPALICHUSX
DPHEPTUM M 00 HBOJIOIMU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MaCHOCTH, MPOOIIEM 3IpaBOOXPaHEHUSI.

WN3yyenue XUMHHM: CHOCOOCTBYET pealu3aldd BO3MOXHOCTEH st
caMopa3BUTUS U  (QOPMUPOBAHUS KYyJbTYphl JIMYHOCTH, €€ oO0meld u
GyHKIIMOHATLHOW TPAMOTHOCTH;

BHOCHUT BKJIJ] B (POPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaroumxcsi, HaBBIKOB HMX CaMOCTOSATEIBHOM  y4yeOHOU  JesTeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIIEOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKMU3HU, TaK U B PO ECCHOHATBHON ACSITENbHOCTH;

3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIA/1a Ha €IUHCTBO MPUPOBI U YEIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



crocoOcTByeT (OPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IIPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yJarOIIHUXCA.

JlanHble HampaBlieHUs B OOYYEHHHM XUMHMH OOECHEeUYMBAIOTCS CrHelu(pUKon
colepXaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBJISETCS  MeNaroruyecku
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XHWMHH, OCHOB
HEOPTaHUYECKOM XHMHH H HEKOTOPBIX OTIEIBHBIX 3HAUYMMBIX MOHSATUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CHUCTEMHOTO mnoaxona K €€ mzydeHuro. ColepkaHHe CKIIAJbIBAECTCS W3 CHUCTEMBI
MOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUH O XUMUYECKON
peaknuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI TI0 TPHHIIUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepuonnueckoro 3akoHa /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TpencTaBieHUd 00 DICKTPOTUTHYCCKON IUCCOIMAIlMM BEHIECTB B
pacTBopax.

TeopeTnduecknue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJIHOTO
YPOBHSI K IPyrOMY, BBITIOJTHSSI (PYHKITUU OOBSICHEHUS ¥ POTHO3UPOBAHUS CBOWCTB,
CTPOEHHS U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U MOJTYYEHUS U3y4aeMBbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIAIOIICH HAYyYHOW KapTUHBI MHpA B JIOTUKE
€€ CUCTEMHOM ITPUPObL, IEHHOCTHOIO OTHOLICHUS K HAYYHOMY 3HAHHIO U METOIaM
MO3HaHHUS B Hayke. M3yueHne XMMuUM NPOUCXOAHUT C MPUBJICYCHUEM 3HAHUW U3
paHee M3YyYEHHBIX Y4EOHBIX MpeameToB: «Okpyxawimui mMupy, «buomorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiace».

[Ipy wu3yyeHWH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUH OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JEATEIIbHOCTH YEJIOBEKA M KaK OHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a7a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUNA —
BaXKHEUIIUX (PAKTOB, MOHITHI, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, S3bIka HAyKH, B MPUOOIICHUH K



HAy4YHBIM METOJaM IMO3HAHUS MPU W3YYCHHH BEIIECTB U XUMHUYECKUX PEaKIIHii, B
(GbOopMHUPOBAHUY U PA3BUTUH MMO3HABATEIbHBIX YMEHHUH U UX MPUMEHEHUH B yu4eOHO-
MO3HABATEJIBHON U y4eOHO-UCCIIE0BATEIbCKOM NEITeTbHOCTH, OCBOCHUHU MPABHII
0€3011acCHOr0 OOpAaLIEHUS C BEILIECTBAMU B [IOBCETHEBHOM JKU3HU.

ITpu u3yyeHun XMMHHU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsSl BaKHOE
3Ha4YeHHE NMPUOOPENN TaKUE LI, KaK:

— (GOpMHUPOBAHHE WHTEIUIEKTYaIbHO Pa3BUTOM JHMYHOCTH, TOTOBOM K
caM000Opa30BaHNI0, COTPYJHUYECTBY, CAMOCTOSATEIBHOMY IPUHATHIO PELICHUM,
CIIOCOOHOM a/1alTUPOBATHCA K OBICTPO MEHSIOLUMCS YCIOBHSIM JKU3HU;

—  HalpaBJEHHOCTb OOy4YEeHMsI Ha CHCTEMaTH4YEeCKOE IMpUOOIIEHHUE
o0Oy4aromuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHOU JEATENbHOCTH, HAYYHBIM
METOJlaM TO3HaHMsI, (HOPMHUPYIOIIUM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUY;

— (¢opmupoBaHue oOmwEeHd (YHKIMOHATBHOM M  €CTECTBEHHO-HAy4YHOM
rPaMOTHOCTH, B TOM 4YHCIE YMEHHH OOBSCHATP M OLIEHUBATH SIBJICHUSA
OKPY’KaIOIIET0 MHPA, WCIOJIb3Ysl 3HAHHUS WU OIBIT, MOJIYYEHHbIE NPU WU3YYEHUU
XUMHH, TPUMEHATh UX IPU PELICHUH ITPOOJIEM B IOBCEIHEBHOM KU3HU U TPYI0BOU
NESITEIbHOCTH;

— (QopmupoBaHue y oOyyarolmuxcs T'yMaHUCTUYECKMX OTHOIIEHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKH SKOJIOTMUYECKU
1eJIecCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B HEISIX
COXPAaHEHHUs CBOETO 37J0POBbS U OKPY’KAIOLIEH PUPOJHON CPEIbI;

— pa3BUTHE MOTUBALMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTAHUID HA OCHOBE YCBOEHHMS OOIIEUEIOBEYECKUX LIEHHOCTEM,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUIIsS M HAIpPaBIEHHOCTU AANBHEHIIETO
oOyJeHwus.

OO1ee ynciio 4acoB, OTBEAEHHBIX JIUIs U3YYEHUs XUMUU Ha YPOBHE OCHOBHOTO
obmiero oOpaszoBaHus, coctaBiser 138 yacoB: B 8 kiacce — 69 yacoB (2 yaca B
HeJeno), B 9 kitacce — 69 Jacos (2 yaca B HEACIIO).

B cootBercTBUU ¢ KaneHnapHbIM rpadukom MBOY denoceerckoit COLI
uM.B.M.Bepéxuna na 2025-2026 yueOHbIN IO, HIKOJIbHBIM pacCIUCAaHUEM
pazpaboTanHasi MHOIO paboyasi mporpaMma 1o XuMuM B 8 kjacce -69 yacon
(YpoKu IpOBOJSTCS 1O BTOPHUKAM M YeTBepraM) U o Xumuu B 9 kinacce -69
4acoB (YpOKH MPOBOSATCS IO BTOPHUKAM UM YeTBepram), Oy/ieT BHITIOJIHEHA B
MOJIHOM 00BEME 3a CUET YPOKOB MTOBTOPEHUSI UJIM 33 CUET PE3EPBHBIX YPOKOB.



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BeliecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenust cMeceil.

ATOMBI ¥ MOJEKYIbl. XHUMHYECKHE dJIEeMEHThl. (CHUMBOJBI XHMHYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas hopmyra. BareHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOCHUTENNbHAsA aTOMHast macca. OTHOCUTENbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEUHECHHH.

KomnuectBo Bemiectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIM4YECTBA,
MacChl W 4YHCJIa CTPYKTYpPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XAMHUYECKUX COCAUHECHUM.

@u3nuecKue U XMMUYECKUE SBICHUS. XUMHUUECKasl peakuus U €€ MPU3HaAKH.
3aKOH COXpaHEHHWs MacChl BeIlEeCTB. XMMHUUYecCKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEAKIUH (COCTMHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ JIabopaTopHbIM O00OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
bu3nUecKkux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB, HAOJIIOJECHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMsS BOJbI) U XMMUYECKHX (FOPEHUE CBEUHU, MPOKAITUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
OMMCaHUE MPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pa3ioxeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (I1) npu HarpeBanuu, B3auMoJIeCTBUE kele3a ¢ pacTBopoM conu meau (1),
U3Y4YCHUE CIOCOOOB PA3JICICHHS CMECEH: C MOMOINbI0 MarHuTa, (pUIbTPOBAaHUE,
BBITIApYBaHUE, JUCTUUIIMS, XpoMaTorpadusi, mpoBeeHUEe OYUCTKH MTOBAPEHHON
coiM, HaOJIOJICHWE W  OMNHUCAaHUE  PE3yJbTAaTOB  MPOBEACHUS  OMbBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJICKYJI
(IIapoCTEepKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 31eMEHT UM MpPOCTOE
BelecTBo. Haxoknenuwe kuciopoga B MpUpoAE, (PU3MUECKHE U XUMHUYECKUE
cBorictBa (peakmuu rtopeHusi). Oxcuzapl. [Ipumenenme kucmopoma. CrocoObI
MOJYYEHHS] KHUCIOpOJa B JaboparopuM U MOpOMbIIUIEHHOCTUH. Kpyrosopor
KHciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIsa KUCI0poaa.



TennoBoit 3¢(}eKT XMMHUUECKOW peakInH, TEPMOXUMHUYECKHUE YpaBHEHHS,
9K30- U DHAOTEPMHUYECKHE peakiuu. TOIIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA, IPUMEHEHUE, CIOCOOBI ToSTyueHust. Kucinotol
Y COJIN.

Momnsipablii 00bEM Ta30B. Pac4E€ThI 110 XUMUUYECKUM YPAaBHECHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurenb.  PacTBOpEIL
HacpllieHHbIE M HEHACBIIIEHHBIE PAaCTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10Jis BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Poisib pacTBOpOB B mpupoAe U B KU3HU 4YeI0BEeKa. KpyroBopor BOIbI B IPUPOLE.
3arpsi3HeHre NpUpOJHbIX BoJI. OXpaHa U OUMCTKA MPUPOIAHBIX BOJI.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHUJIOB:  cojieoOpa3yronue  (OCHOBHBIE, KHCIOTHBIE, aMQOTepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusnmdeckne ©W XUMHUYECKUC
CBOMCTBA OKCHUIOB. [lonyuenune okcuaos.

OcHoBanus. Kmaccudpukanmst ocHOBaHW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusa. Homenkiatypa ocHoBaHui. PU3NYECKME U XUMHUYECKUE CBOMCTBA
ocHOBaHuU. [lonmydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkmarypa kucnor. @usnyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimoB H. H. bekerosa.
[TosryueHue KUCIOT.

Cosu. Homenknatypa cosieil. @U3NYECKUE U XMMHUYECKUE CBOMCTBa COJICH.
[Tosyuenue conen.

['eHeTnuecKkas CBSA3b MEKIY KJIACCAMU HEOPTraHUYECKUX COCITMHEHHUM.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOPOJa B BO3IyX€E, IMOJyUYECHHE,
coOupaHue, pacno3HaBaHWE M HU3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0/IeHne
B3aUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
MIpEeKpaIieHus TopeHus (1mokapa), 03HaKOMJIEHHE ¢ 00pa3IaMy OKCHJIOB U OTIMCAHUE
WX CBOWCTB, IOJYy4YEHUE, COOMpaHUE, pACMO3HABAHHUE W W3YyYEHHUE CBOMWCTB
BOJIOpoJia (ropeHue), B3auMoieicTue Bogopoaa ¢ okcuaoM meau (1) (BozmokHO
HCIIOJIb30BaHNE BUJIEOMATEPUATIOB), HAOIIOIEHHE 00pa3II0B BEIIECTB KOJIUYECTBOM
1 Momb, uCCIenOBaHHE OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C Pa3THMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OMNPEAECIEHHOW MACcCOBOM JOJIEHN
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJBI C MeETaUIaMU (HAaTpUEM H
KaJbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3Ii0B HEOPTAHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIOICHUE U3MEHEHUS
OKpaCKu MHANKATOPOB B pACTBOPAX KUCIIOT U IIET0YEH, N3yUYEeHHE B3aUMOICUCTBUS



okcuaa meau (II) ¢ pacTBopoM cepHOM KUCIIOTHI, KUCJIOT C METalaMu, peakiui
HEUTpaNU3aluu, IMOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOIO
MeTaJula APYTUM U3 PacTBOPA COJIM, PELICHUE IKCIEPUMEHTAIbHBIX 3a]a4 110 TEME
«BakHenme Ki1accbl HEOPraHUYECKUX COCAUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHUX
yaiemMenToB JI. U. MengeneeBa. Ctpoenne aroMoB. XMMHYECKasl CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKM XUMUYECKHX dJeMeHTOB. [lonsitue o
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaLIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM(OTEepHbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menpneneesa. Kopotkonepuoanas u qiauaHonepuoaHas hopmsl [lepuoanyeckoit
cucrtembl xumudeckux saemeHtoB . M. Mengeneesa. Ilepuonbl W rpymiibl.
OU3NYECKUN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JIIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToOMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuognueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUs paJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB IO IPYNIIAM U IIEPHUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Hayku W mnpaktuku. [l. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okuciieHHs.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchl OKUCIIEHUs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

H3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT M IIEJIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAaKUUN
(ropeHue, peakiuy pa3oKeHHsl, COSUHEHU).

Mestcnpeomemmnuie ceasu

Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHU B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.



OO1ue ecTeCTBEHHO-HAyUHbIE TOHATUS: HAy4YHBIM (akT, TUIOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIuIHOCTh, HaOII0ICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusukKa: MaTepusi, aToM, JJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIWI, U30TOIIBI,
PaIOaKTUBHOCTb, MOJIEKYJa, JJICKTPUUYECKUN 3apsiji, BEIIECTBO, TEJIO, O0BEM,
arperaTHOE€ COCTOSIHME BEIeCTBa, Tra3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TTOPO/IbI, MTOJIC3HBIC
HCKOIaeMbI€, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYeCKasl peaKkIus

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJIHS, KATbIU U UX COSUHECHUM
B COOTBETCTBUU C IIOJIOKEHHEM »JJEMEHTOB B llepuomnueckor cucreme u
CTPOCHHUEM KX aTOMOB.

Crpoenue BemiecTBa: BHUJbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanus u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECCKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K pAa3JUYHBIM KJacCaM HEOPTraHMYECKUX
COCIMHEHU, TEHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccuduxaiys XuMUYECKUX PEAKIIUi MO pa3IMYHbIM MPU3HAKaM (110 YHUCITy
U COCTaBy YYacCTBYIONIMX B PEAKIMH BEIIECTB, MO TEIIoBOMY 3 (dEeKTy, Mo
W3MCHEHHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, M0 OOpPaTUMOCTH, TIO
Y4aCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYCCKUE
YpaBHEHHS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [lonsitue 00 OOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [[oHSITHE 0 TOMOTE€HHBIX M Te€TEePOTE€HHBIX
peakuusx. [lonsarne o karammse. [lonsTue 0 xumuueckoMm paBHoBecun. DaKTOPHI,
BJIUSIOIIME HAa CKOPOCTh XUMHYECKOW pEaKIUW M TOJO0XKEHHUE XHUMHUYECKOIO

paBHOBECHS.
OKUCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLWH,  JJIEKTPOHHBIA  OanaHc
OKHCJINTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHM. CocrtaBneHue  ypaBHEHUH

OKHCJIIMTCIBHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ C HCITIOJIb30BAHHUECM METOJa
SJICKTPOHHOT'O OajaHca.



Teopus 3NEKTPOIUTHUECKON JUCCOUALMU. DIEKTPOJIUTHI U HEAJIEKTPOIUTBHI.
Karnonbl, aHroHbl. MeXaHW3M AUCCOLMALMM BELIECTB C PA3JMYHBIMU BHJIAMU
XUMUYECKOH CcBs3U. CTeneHp auccounanuy. CHUIbHbBIE U CIA0BIE SJIEKTPOJIUTHI.

Peakuuy noHHOro oOMeHa. Y cinoBus NpOTEKaHUs peakluii HOHHOIO OOMEHa,
IIOJIHBIE WM COKpAallEHHbIE MOHHBIE YypaBHEHHs peakumid. CBolicTBa KHUCIOT,
OCHOBAaHUH U COJIEH B CBETE MPEICTABICHUI 00 3JIEKTPOIUTHUECKON TUCCOIHALINH.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEUIECTB — METAJUIOB U HEMETAUIOB (rpadurTa M anmasa), CIOXKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON PEaKIUU OT
BO3JICHCTBUS  pa3iMyYHBIX (PAKTOPOB, HCCIEIOBAHHE  AIIEKTPOIPOBOHOCTU
PacTBOPOB BELIECTB, IpOLECCa AUCCOLUALIMHN KUCIIOT, LIEJI0YEN U coJieil (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MATEPUATIOB), IPOBEJEHHUE OIBITOB, HIUIIOCTPUPYIOIIMX
OpU3HAKKW TPOTEKAaHUS peakluii HOHHOrOo oOMeHa (oOpa3oBaHHE OCAJIKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLUIUX MpPUMEPHI
OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpPEHHE, PEaKUUU PA3I0KEHUs,
COCIMHEHMSI), PpACIIO3HABAaHWE  HEOPraHMYECKUMX  BEHIECTB C  MOMOUIBIO
KaueCTBEHHBIX PEaKIMil Ha HOHBI, pEHICHUE IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtanibl 1 MX cOeIMHEHUSA

OOmast xapaktepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (PU3MYECKHE CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMHUYECKNE CBOKWCTBA Ha ITpUMepeE Xjopa (B3auMoecTBHe
C MeTajJylaMH, HeMeTaulaMu, mienodamu). XiopoBoaopor. CossiHas KHCIIOTA,
XMMHWYECKME CBOWCTBA, IIOJyYyeHHE, IpuMeHeHue. [Jlencrteue Xxyopa W
XJIOPOBOJOPO/Ia Ha OPTAHU3M YeJIOBEKa. BaykHeNIIne XJI0pUAbl U UX HAXOXKICHHUE B
npUpoe.

OOwmast xapaxkTepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUs
aTOMOB, XapaKTepHbIe CTENeHU okucieHus. CrpoeHune u (U3MUECKHE CBOWCTBA
IPOCTBIX BEILIECTB — KUCIOPOJa U Cepbl. AJIJIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3MUECKUe U
XUMHUYeCcKre cBOMCTBA. OKCHIABI CEPBl KaK MPEICTABUTENIN KHUCIOTHBIX OKCHIOB.
CepHas kucioTa, pu3nuecKkrue 1 XUMHUYECKHUE CBOMCTBA (001I1e KaK MpeICcTaBUTEeNs
KJjlacca KHUCIOT M crnenududeckue). XUMHUUECKUE PEaKlMU, JieXkKallde B OCHOBE
IPOMBIIIJIEHHOTO CIoco0a MONy4YeHUsl CepHOi kuciotThl. IlpuMeHnenue cepHoi
KUCIOThl. CONM CEepHOM KHUCJIOTHI, KayeCTBEHHAs peakius Ha CyJb(aT-HoH.
Haxoxnaenue cepsl U €€ COCOMHEHUN B INPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpY>Kalolllel Cpeibl COCIMHEHUSIMU Ccepbl (KUCIOTHBIE [OXIH, 3arpsi3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHS.



OOmast xapakTepucTuka 3meMeHTOB VA-rpynmnbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacnpOCTPAHEHHE B MPUPO/IE,
duznyeckue U XxuMmuyeckue cBoiictsa. KpyroBopot asora B mpupoae. AMMuax, ero
dbu3nUecKkue 1 XMuMUYECKHUEe CBOMCTBA, MOJyueHue u npuMmeHeHue. Conu aMMOHUS,
ux (pU3NUECKUEe U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOoJiydeHHe, (PU3NIECKUe M XUMUYECKUE
CcBOMCTBa (00mME Kak TMPEACTABUTENS Kiacca KUCIOT W  CHEIUpUUYECKUE).
Hcnonb30BaHre HUTPATOB U COJICH aMMOHMS B KAUECTBE MUHEPATIbHBIX YA00PEHUM.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IM, 3arps3HEHUE BO3[yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPOIHBIC
moaudukammu docdopa, uznueckre u xumudeckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucmora, HU3NIECKUE W XUMUYECKHUE CBOICTBA, MOJTy4YEHUE.
Hcnonb3oBanue (ochaTtoB B KauecTBE MUHEPATbHBIX YAOOPEHUH.

O6mas xapakrtepuctuka snemMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpPHBIE CTENICHU OKUCIICHUS. Y TIIepO/l, AJTTIOTPOITHBIE MOIU(PUKAIINH,
pacnpocTpaHeHue B NpUpoae, PU3NUECKHEe U XUMHUUECKHE CBOMCTBA. AcopOrusi.
KpyroBopor yriepoma B mnpupozae. Oxcuawsl yriepoma, ux (usudeckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, MOJy4YE€HUE U
NpUMEHEHHE. IJKOJIOTHUECKUE MPoOJIeMbl, CBSI3aHHbIe ¢ OokcuaoMm yriepoaa (IV),
TUNOTE3a II00ATbHOTO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIN 3(QekT. YronbHas
KHCIIOTa U €€ COoiM, WX (PU3NYeCKHe W XUMHYECKHE CBOWCTBA, MOJYYCHHUE U
npumenenne. KauecTBenHass peakius Ha kapOoHaT-uoHBL Mcmonb3oBaHue
KapOOHATOB B OBITY, METUITUHE, MPOMBIIITIEHHOCTH U CETHCKOM XO3S1CTBE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, dTaHOJ, TIMIEPUH, YKCYCHas! KUCIIO0Ta).
[IpupogHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, He)PTH),
NPOAYKTEl WX TepepaboTku (OEH3WH), WX POJb B OBITY W MPOMBIILICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaX, yriieBoJax — U UX
poii B JKM3HU UeJOBeKa. MaTepuaqbHOE €IWHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHHUIM.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHeHue. CoeMHEeHHs KpeMHUs B pupoae. O01me npeAcTaBieHus 00 OKCHIE
kpeMmuus (IV) u kpemuueBoit kucinore. CUIMKaThl, UX UCIOJb30BAHUE B OBITY, B
IIPOMBITIUICHHOCTH. BaXHEHIe CTpOUTENbHbIE MaTepHualibl: KEpamMHuKa, CTEKJIO,
IIEMEHT, OeToH, kene300eToH. [IpobOmeMbl 0e30macHOTO  MCIMOJIB30BAHUS
CTPOUTETHLHBIX MaTEPHAJIOB B IIOBCETHCBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUI-UOHBI U HAOIIOACHUE TPU3HAKOB



X TPOTEKAHMSs, OIBITHI, OTPAXKAMOIMNE (PU3NUYECKHNE W XUMHYECKHE CBONCTBA
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BUICOMATEPHUAIIOB),
03HaKOMJIEHHE ¢ 00pa3iiaMu XJIOPHUIOB (TaJOTEHUIOB), O3HAKOMJICHHUE C 00pa3iaMu
ceppl M €€ COEOUHEHUSAMH (BO3MOXHO UCIIOJIb30BAaHUE BHUACOMATEPUATIOB),
HaOJII0ICHUE TIpoliecca OOYTIIMBaHUA caxapa Mojl IeUCTBUEM KOHLIEHTPUPOBAHHOU
CEPHOI KUCIIOTHI, U3yUY€HNE XUMUYECKUX CBOMCTB pa30aBIeHHON CEPHOM KUCIIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHON PEAKIMU Ha CyJIb(aT-uoH ¥ HAOIIOACHUE TTPU3HAKa e
MPOTEKaHMs, O3HAKOMJICHHE ¢ (PM3MYECKUMHU CBOWCTBaMU a30Ta, (ocdopa u ux
coeMHEHUI (BO3MOXXHO HCIIOJBb30BAaHUE BHICOMATEPHAIOB), 00pa3iaMi a30THBIX
u ocopHBIX ynoOpeHUi, MmoayuyeHue, coOupaHue, pacro3HaBaHHE U H3Y4YCHUE
CBOWCTB aMMHUaKa, MPOBEJACHHWE KAYECTBEHHBIX pPEaKlMil Ha MOH aMMOHHS U
dochar-noH W U3yuyeHHWE TPU3HAKOB MX TMPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTBHI C MeJbl0 (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HU3YYEHHE MOJENEeH KPUCTAUIMYECKUX PEIIETOK aaMasa,
rpaduta, QyuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aJCOpPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM W YCTPOWCTBOM MPOTHBOra3a, IOIY4YEHHE,
coOupaHue, paclio3HaBaHWE M M3YUYEHUE CBOWMCTB YTJIEKUCIOTO Trasa, MPOBEICHUE
KaueCTBEHHBIX PEAKIMIA Ha KapOOHAT M CHJIMKAT-WOHBI U U3yUYCHHUE MPU3HAKOB UX
MPOTEKAaHMS, O3HAKOMJIEHHE C MPOAYKIHUEH CHUIMKATHOW MPOMBIILICHHOCTH,
pelIeHrEe SKCIEPUMEHTAIBHBIX 3a7ad Mo TeMme «BakHeilllne HeMeTauibl U X
COETMHEHUSD.

MeTaJibl 1 MX COeIMHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnonoxeHusa B Ilepuonnyeckor cucremMe XUMHUYECKUX 3yneMeHToB [[. U.
MenneneeBa u crpoeHus aTroMoB. CTpoeHue meTauioB. Merauyeckasi CBsA3b U
METAJUIMYECKas ~ KpUCTa/UIMUecKas  peme€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpspKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CrocoObl Mody4YeHusi MeTamioB. [loHSATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CIOCOOBI 3aMUTHI UX OT KOppo3uwn. CIuiaBhl (CTajlb, YyT'yH, TIOPATIOMUHUMN, OpOH32)
U UX PUMEHEHUE B OBITY U IPOMBITIUICHHOCTH.

[Ilenounsie mMeTambl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemeHtoB /. M. MenzaeneeBa, CTpO€HHME MX AaTOMOB, HAXOXKJICHUE B IIPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). OKcuiabl u
TUAPOKCUIBI HATpuss W Kanus. [IpuMeHeHHe WIeNOYHBIX METaNIOB M HX
COCIUHEHUU.

[[lenoyHO3eMeNbHBIE METAJUIBI MarHMii M KaJblUMW: IIOJIOKEHHE B
[Tepuoanueckon cucreMe Xxumru4ueckux 3yeMeHToB . . MenaeneeBa, ctpoeHue nux
aTOMOB, HaXOXJEHUE B Ipupoe. PU3NUECKUEe U XUMUYECKUE CBOMCTBA MAarHus U



Kasiblusl. BaxkHeiire coefuHeHus Kanblus (OKCU, TUAPOKCH]I, comn). KECTKOCTH
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmoMuHMIL: TIoJI0KeHUE B [lepruoanyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. PU3nUEeCKue U
XUMUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJFOMUHMUSL.

Keneso: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOoXIeHUEe B mnpupoaec. Dusznyeckue u
XUMHUYECKHE CBOMCTRA xene3a. OKkcuibl, rTuapoKcuabl U cou xenesa (1) u sxenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ OOpa3lamMu METaIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJIOM (BO3MOMKHO HCIIOJb30BAaHHWE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOKHO  KCHOJIb30BAaHHE  BHJIEOMATEPHUANIOB), MPHU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX PEaKIuii Ha MOHBI: MarHus, KaJblIMsl, aTFOMUHUS, ITMHKA, *Keme3a (1)
u xenesa (II), menu (I), HaOmroeHME M OMHMCAHWE IPOIECCOB OKpaIlIMBaHUS
IJJaMEHH HWOHAMU HATpus, KaJlus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIET0BaHE aM(D)OTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS 1
TUJIPOKCHAA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1ad 1o Teme «BaxHeniime
METaJUIbl U KX COCTUHEHUS».

XUMHA 4 OKPYKaWIIas cpeaa

BemecTtBa m Mmarepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIP30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMHUYECKUX 0KOrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYyXkarolled cpeabl (mpeaeibHas AOMyCTUMAas
KOHIIeHTpalus BeuiecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npooJieM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepualbl).

Mestcnpeomemmnuie ceasu

Peanu3zanuss mMeXOpeaMETHBIX CBSI3€M MpU KM3yYeHUM XUMHUU B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOMIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMH ISl OTAEIBbHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIE MOHSATHSA: HAy4dHBINH (DaKT, TUMIOTE3a, 3aKOH,
TEeOpWs, aHalu3, CHUHTE3, KilacCUpUKANKs, TMEPUOAUIHOCTh, HAOIIOACHHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHNE, W3MEPEHHE, MOJIeb, SBIICHHE, ITAPHUKOBBIN
s PeKT, TEXHOIOTUS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aToM, AIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/I, H30TOIIBI,
PaOaKTUBHOCTD, MOJIEKYJIa, AIEKTPUIECCKUI 3aps, MIPOBOJTHUKH,
MOJIYIIPOBOJTHUKH, — JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, Ta3, PaCTBOP, pACTBOPUMOCTH, KPUCTATIINIECKAs
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIIBI U3MEPEHHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaJIbl, TOPHBIE TOPOIBI, TOJIE3HBIC
UCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMs] XMMHH B €IMHCTBE Y4YEOHOH Hu
BOCIIMTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
paCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIBbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, NOHMMAHMS 3HAYEHUS XUMHUYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAJAETh TOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUST O COLMAIBHBIX HOpPMax M IpaBUJAX MEXINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
I0JIE3HOH, y4eOHOUCCIIEOBATENBCKOM, TBOPUECKON U IPYTUX BUAAX JEATEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JEATEILHOCTH TIPHU BBHITIOJHEHUU
y4eOHBIX, TO3HABATEIbHBIX 33Ja4, BBIMOJIHEHUH XHUMHUYECKHUX DSKCIEPHUMEHTOB,
CO31aHUU Y4E€OHBIX IIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIN
B IpOILIeCcCE ATON y4eOHOM JesATeIbHOCTU, TOTOBHOCTU OIICHUBATh CBOE MOBEJICHUE
U TIOCTYIIKM CBOMX TOBApUILEU C MO3ULMHA HPABCTBEHHBIX M IIPABOBBIX HOPM C
y4ETOM OCO3HAHUSA IOCIEACTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTAaBISAIOIINC
OCHOBY JJI NTOHUMaHHUs CYIIIHOCTH HAy4YHOM KapTHUHBI MHpA, MPEIACTABIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS IPUPOIBI, B3aMMOCBSA3SIX YEJIIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJYyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIUMBIE [UIsl OOBSICHEHHS HAO0JII0JIa€MBbIX IPOLECCOB U SIBJICHUM,
MO3HABATEJbHOM, MHPOPMAIMOHHON W YHUTATENbCKOM KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Y4eOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, JOCTYMHBIMH TEXHHYECKUMHU CpEACTBaMH HWH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEeI0BATENbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEUIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 *U3HH, OCO3HAHWE MOCIEICTBUNA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOAMMOCTH COOJIO/IEHUS TIpaBWJ  OE30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUYEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYIOBOM E€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  TPEIMETHBIX 3HAaHWUKW 1O  XWMHH, OCO3HAaHHBIM  BBIOOD
WHUBUTyIbHOW TPACKTOPUHU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON eITEIHPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJallTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UICTOUYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHUMAaHUE LEHHOCTH 3JI0POBOTO U
O0e3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYeCKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTH COOJIOCHUS
paBuJ 6€30MACHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyalUsX,
YTPOKAIOIIMX 3J0POBbIO U KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYECHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEed IPUPOIHON CPENOU, I ITOBBIICHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00ANIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTel WX PEeIIeHUs MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MUPOBO33pEHHUS O0IIEHAYYHbIE TOHITHS (3aKOH, TEOPHsl, TPUHIIUII,
runore3a, (Qakt, CUCTEMa, MPOLECC, OIKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU



HAyYHOW KapTUHE MHUPA, U YHUBEpPCAIbHbIE yUeOHbIC NEUCTBUS (TO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (OpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUSI MPU OCBOEHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIENSATH UX XapaKTEpHbIC
MPU3HAKH, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), KCIOIb30BATh
NOHATHUS Il OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTUUECKUE pacCyXJeHUs (MHIYKTUBHBIC, JEAYKTUBHBIC, IO aHAJIOTUH),
JienaTh BBIBOJIbI M 3aKIIFOUCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe TMO3HAHUS TOHATUS (NPEIMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBEIBATH MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUUA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmyna W YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEHICHUH Y4eOHO-IT03HABATENbHBIX 33/]1a4, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISBISATh U XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MIPU3HAKN U3Yy4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XMMHUYECKUX PEAKIIHA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYMS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarebcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, & TAK)KE B Ka4€CTBE OCHOBBI JIsl POPMUPOBAHUS THUIIOTE3HI TIO IPOBEPKE
IPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHUI;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMU U MPOBEJACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HAONI0JaTh 3a XOJOM IMporiecca,
CaMOCTOSITENIbHO IPOTHO3UPOBATh €r0 pe3ysbTaT, GopMyIupoBaTh 00OOLIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6oTa ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIIpHAsg JMUTeparypa XUMHUYECKOrO COAEpKaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



YMEHUE NMPUMEHATH Pa3Iu4yHble METOAbl U 3alpOChl MPHU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIWUX JAHHBIX, HEOOXOJWMBIX I BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeNeIEHHOrO TUIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH  UCHOJI30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIQJICHUE KYJIbTYPO aKTUBHOI'O MCIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIILHYIO ()OpMY MpECTaBICHUS HHHOPMAITIHN U
WUIIOCTPUPOBATh PEIIAEMbIE 3aJayd HECIOXXHBIMH CXEMaMH, JHarpaMMaMu,
apyrumMu opmamMu rpadyKu U UX KOMOWHALMSIMU;

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJBbCKOIO XO3SMCTBa M TPAHCIOPTAa HA COCTOSIHUE OKPYKArOUEHd MNPUPOIHON
cpensl.

KoMMyHUKAaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

yYMEHUS 33]1aBaTh BOIPOCHI (B X0JI€ IUAJIOTA U (UJTK) TUCKYCCHUHU) MO CYILIECTBY
oOcyxxmaeMoil  TeMbl, (OPMYITUPOBATH CBOM IMPEAJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MPEJITI0KEHHOM 3a/1auu;

YMEHUSI  MOPEACTAaBIATh  MOJYYEHHbIE  PE3yJbTaThl  MO3HABATEIbLHOMU
JNEATEIBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; JeJaTh IPE3EHTALUIO
pEe3yIbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIIEpUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIECTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHUsI Y4EeOHOrOo COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MIO3HABATEIIbHOM WM HMCCJIEAOBATEIBCKOW  JESITENBHOCTH  IPU  PELICHUHU
BO3HMKAIOIIMX MPOOJEeM Ha OCHOBE yuy€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPJIUHAIUS
COBMECTHBIX JEHCTBUW, ONPEAECICHUE KPUTEPUEB [0 OLEHKE KayecTBa
BBHITIOJITHEHHOW PabOThI U IPYTHE).

PeryasiTuBHbIe YyHUBeEpPCAJIbHbIEC Y4eOHbIE 1elCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACIISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYIIECTBJISATh, KOHTPOJUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaTh Hanboiee 3pEeKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
NIO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIbBHO COCTAaBJSATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUM IIPU  BBINOJHEHUU 3aJaHUA C YYETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBICHHOW II€JH, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbl€ B YCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, crnenupuyYecKue Uil TpeAMETHOM o0macth  «XUMHS», BUIBI
JEATENPHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIlUsIX.

K xoHIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:

e PpACKpBIBATH CMBIC OCHOBHBIX XMMHUYECKHX MMOHATHI: aTOM, MOJEKYIa,
XAMHUYECKUN DJIIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KiIacCU(PUKAIUS PEaKIuil: peaxiuu
COCAUHEHHUSI, PEAaKUUMU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, IK30- U IHJAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 3P (DEKT peakinu,
SJIPO aToMa, dJIEKTPOHHBINA CIIOM aToMa, aTOMHAsi OpOUTAITb, paINyC aTOMa,
XUMHYECKasl CBSA3b, MOJSPHAS U HEMOJISIPHAS KOBAJIEHTHAS CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBasi JOJi1 BeEIlIecTBa
(mpolLieHTHAsl KOHIICHTpAIusI) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITH 3TU OHSATHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

e WCIOJBH30BATh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

e ONpENeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa [J[. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XMMHUUYECKUX 3JIEMEHTOB OT MX moJioxkeHus B llepronuueckoil cucreme,
3aKOHOB COXPAHEHHSI MAaCChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Illepuonnyeckoi
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3MyaTh TMOHITUS «TJIABHAA
noarpynna (A-rpynmna)» u «mnobounast noarpymnmna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE MMEIOTCS B
tabmune «llepuoguueckass cucteMa XuUMHUYecKuX »yemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sapa, 00111ee YuCiio IIEKTPOHOB U
pacmpeneneHnue ux 1mo AIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKHE peakuud (M0 YUCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHA;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUil B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTEIEHYIO MOJICKYJIIPHYIO U MOJISPHYIO MacCChI BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmyie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIuu;

MPUMEHSTH OCHOBHBIC OTIEPAIUU MBICIIUTEIILHOMN NEITETEHOCTH — aHATIN3 U
CHUHTE3, CpaBHEHHE, O0OOOIIEHHE, CHCTeMaTH3allui0, KiIacCHU(UKAIIHIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€M — /Ui M3yYEHHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, eCTECTBEHHO-HAyYHbIE METOJIbl
MO3HAHUS — HAOJIOJCHUE, W3MEPEHUE, MOJICIUPOBAHMUE, AKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

CJIeI0BATh MPABUIIAM MOJb30BAHUS XUMUYECKOM MOCY10H U 1a00paTOPHBIM
o0opynoBaHMEM, a TakKe IMpaBUjiaM oOOpalleHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMU II0 BBINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB IO TIOJIYICHHUIO M COOUPaHUIO Ta3000pa3HbIX BEIIECTB
(BomopoAa W KHUCIOpPOAA), MPUTOTOBJICHUIO PACTBOPOB C OINpPEICIEHHON
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOJIUTH
XUMHUYECKHE IKCIMEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT ¢ TIOMOIIbIO MHJIUKATOPOB (JTaKMycC, heHON(PTAICHH, METUIOPAHK
U IpyTHE).

K xonIy oOydenus B 9 kj1acce npeIMETHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YJaIOUIUXCSl YMEHUI:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHUM
JJIIEMEHT, aTOM, MOJEKYyJda, HOH, KaTHOH, AHWUOH, NPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIECHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBS3b, TEIJIOBOU A deKT
peakiuyd,  MOJib, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEAKIUH, OKUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEAaKIINH,
OKHUCJIUTENb, BOCCTAHOBUTEINb, OKUCIEHUE U BOCCTAHOBIIEHHE, AJTIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBaJIeHTHaH, WOHHAas,
MeTajuInyecKas ), KpucTaInyeckas pemeTka, Koppo3usi METauloB, CILIABHI,
CKOpPOCTh XMMHYECKOW pEAKUHH, MPEIETbHO AOMYCTHUMAasi KOHLIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MIPUMEHSIThH 3TU TIOHATHUSA MPU ONMCAHUH BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIINM;

ONPEACIISITh BAJIGHTHOCTh U CTENEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
ONPENCIEHHOMY KJIacCy COEAMHEHUM 1o (QopmyiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij] MOHA 10 XUMHUYECKOU (opMyJsie, XapakTep Cpeabl B
BOJIHBIX PACTBOpPAaX HEOPTaHWYECKUX COCAMHEHUN, TUM KPUCTATITUMYECKOU
PEHIETKN KOHKPETHOTO BEIECTBA;

packpsiBath cMmbIich [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OINHUCBhIBAaTh W XapaKTEPU30BATh
tabnmmunyio Gopmy [leproamdeckoil cUCTEMbl XMMHYECKUX DJIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas mnoArpymmna (A-rpynma)» U «mooodHas
noarpynna (b-rpynma)», manble U OOJbIIHME TEPUOIBI, COOTHOCHUTH
0003HauYeHUs, KOTOPhIE UMEIOTCS B IEPUOANYECKOMN TabJIUIIE, C YHUCIIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB U
3apsn  Aapa, oOIIee YHCIO DSJEKTPOHOB M paclpenesieHHe UuX IIo
AJIEKTPOHHBIM CJI0SIM), OOBSACHSITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIAMHEHUN B Mpeesiax MallbIX MEepUOAOB U
TJIABHBIX TOJATPYII C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKUE peakiuu (10 YKMCIy M COCTaBY YYacCTBYIOIIMX B pPEaKIHUU
BEIIECTB, N0 TEIJIOBOMY 3(P(HEKTy, 0 M3MEHEHHUIO CTEMEeHeH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEUUUECKHEe XUMHYECKHE
CBOWMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAasi OMNUCAHUE
npuMepaMl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKLINM;

COCTaBJIATb YPABHEHUSA DJEKTPOJUTUYECKOW JNHCCOLMALMU  KHUCJOT,
LIEJIOYEN U COJIEH, TOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIMH HOHHOTO



oOMeHa, ypaBHEHUS peaKIuii, TMOATBEPKIAAIONINX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTpPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIIO XMMHYECKOTO »3JeMeHTa Mo (opmyie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIU;

coOJro1aTh TpaBuJa MOJL30BAHNS] XUMUYECKON TTOCYI0N 1 Ta00paTOPHBIM
o0opynoBaHMEM, a TakKe TMpaBWjia oOOpalleHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMU IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OMBITOB O TIOJIYICHHUIO M COOUPAHUI0 Ta3000pa3HbIX BEIIECTB
(aMMmMaka M yriaeKkHuciioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB PA3TUIHBIX
BEIIIECTB: PACMO3HABATH OMBITHBIM IMYyTEM XJIOPHUI-, OpOMUA-, HUOAMI-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, THIAPOKCUI-UOHBI, KATHOHBI
AMMOHHUSI U WMOHBI W3YYCHHBIX METAJJIOB, MPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE ONEPALIUU MBICIUTEIbHOMN JAESITEIbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHUE, 0000I1IeHNE, CUCTEMAaTH3alIMIO, BBISIBIIEHUE TPUUYUHHO-
CJIEICTBEHHBIX CBSI3€W — JJI1 U3YYEHHS] CBOWCTB BEILECTB M XMMHUYECKUX
peakiuii, €CTECTBEHHO-HAYYHBIE METOJbl TIO3HAaHUS — HaOII0IeHUE,
U3MEpPEHHE, MOACIIUPOBAHNE, IKCIIEPUMEHT (PEaTbHbIN 1 MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KouunyecTBOo 4acoB
Ne HaumeHoBaHue pa3iesioB U JyeKTpOHHBbIe (LM pPOBbLIE)
KountpoabHbie [MpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoTsI padoTsbI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHSA
Xumusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 0 ) bubmuorexa [JOK

’ MPAaKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837¢

YyeloBeKa

12 BemtecTBa 1 XuMHU4ECKHE 15 | 0 Bbu6nmuoreka [JOK

’ peaKImn https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Paznen 2. BaxHeiline npeacTaBUTE M HEOPraHMYECKHUX BelleCTB
)1 Boznyx. Kucnopon. [lonstue 6 0 0 bubmmoreka [IOK

' 00 okcHuIax https://m.edsoo.ru/7f41837¢
29 Bomopon. [Tonsitue o 9 0 1 bubanorexka [HOK

’ KUCJIOTaxX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsitue 06 5 | 1 Bbu6nmuoreka [JOK

’ OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 1 1 bubmuorexa [JOK

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

Hroro no pazneny 31

Pazpnen 3. llepnoanyeckuii 3axkoH u [lepuognyeckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU



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

[Tepuoanueckuii 3aKOH U

31 [Tepuoanueckas cucrema 7 Bbu6nuoreka [JOK
XAUMHUYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
MenpeneeBa. CtpoeHue aToma

12| e 9 BuSorera LIOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIILHBIE PEAKITUN
Bbu6nuoreka [JOK
Hroro mo pasery 16 https://m.edsof)l.ru/7f41837c
PesepBHOE Bpems 2 bubmorexa [TOK
https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I1O 69

ITPOTPAMME



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

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM ungpposbIe
Ne i/l P Konrpoabnbie  IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcsbl
Pasznen 1. BeniecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 0 bubmmoreka [IOK
' OCHOBHBIX pa3/IeloB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubanorexka HOK
' peaxiuit https:/m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLMALIU. g 1 1 bubmmoreka [JOK
’ XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3zgen 2. HemeTa/sIbI M HX COeTUHEHU ST
)1 OO01mast xapakTepuCTHKa XUMHUIECKUX 4 0 1 bubmmoreka [JOK
' snemeHToB VIIA-rpymnmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubmmorexa LHOK
' PYTHIRL- 2P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX Eub 1OK
nonmoTexa
23 371eMeHTOB VA- . Asort, pocdo 7 0 1
JICMEHTOB TPYHIH T, pocop u i https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LHOK
' o PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COECAMHEHUS
Hroro no paszneny 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
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https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaaabl M UX cOeIMHEHUSA

bu6mmoreka [IOK
1 I
3 Obmpae cBofCTBa METAILIOB > https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aXHeUIIe MeTaJuIbl ¥ UX COCIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazaeny 21
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 BemtectBa 1 MaTepualnsl B )KU3HH YeJIOBEKa 5 bubmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pasneny 5
Pe3epBHOE BpeMs 1 bubmmorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 69



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

IHOYPOYHOE INIVTAHUPOBAHUE

8 KUIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl

1 [Ipenmer xumuu. Poias xumMun B 1 0 0 bu6mmoreka [IOK
JKU3HU yesoBeka. Tema u BemiecTna 02.09.2025 = https://m.edsoo.ru/ff0d210c

) IToHsTHE O METOIaX MO3HAHUS B 1 0 0 Bbu6nmuoreka [JOK
XUMHUU 04.09.2025  https://m.edsoo.ru/ff0d227¢
[IpaxTuueckas padora Ne 1

3 «[IpaBuna paboTs! B 1abopaTopuu U | 0 | bubmmoreka [IOK
npuémbl 00paleHus ¢ 09.09.2025  https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYI0BAHUEM))

4 YucTele BEMIECTBA U CMECH. 1 0 0 bubmuorexa [JOK
CriocoOsbI pa3aeneHus cMeceit 11.09.2025  https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padora No 2

5 «Paznenenue cmecelt (Ha mpumepe 1 0 1 bubmorexa HOK

! . PHMEP 16.09.2025 | https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBapEHHOMN COJIN)»
Bbu6nmuoreka [JOK

6 ATOMEL H MOICKYTEL ! 0 0 18.09.2025  https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHe 3JIEMEHTBI. 3HAKU 1 0 0 bubmuorexa [JOK
(CUMBOJIBI) XMMHUYECKHX 3JIECMCHTOB 23.09.2025 | https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK

8 IT 1 0 0

POCTHIE 1 CHOMHEIE BettecTRa 25.09.2025 | https://m.edsoo.ru/ff0d2a6c
Bbu6nmmoreka [JOK
) ATOMHO-MOJICKYIIAPHOE yiCiie ! 0 0 30.09.2025 | 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
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3aKOH ITOCTOSIHCTBA COCTaBa
BellecTB. XUMu4eckas popmyia.

Bbu6nmuoreka [JOK

10
BaneHTHOCTE aTOMOB XUMHYECKUX 02.10.2025 | https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOCHUTENBLHAsA aTOMHas Macca.
11 OTHOCHUTENbHAS MOJIEKYIIIpHAs buGnnorexa LIOK
YIp 07.10.2025  https://m.edsoo.ru/ff0d323¢
Macca
12 MaccoBas 1011 XMMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCIUHCHUH 09.10.2025 | https://m.edsoo.ru/ff0d350¢c
13 KonuuectBo BemectBa. Mouib. bubmuorexa [JOK
Momnspnas macca 14.10.2025  https://m.edsoo.ru/ff0d5230
14 du3nyecKue U XUMUYECKHE SBICHUS. bubmuorexa [JOK
XuMu4ecKas peakius 16.10.2025 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yCiI0BUs IPOTEKAHUS bubnumoreka [IOK
XAMHUYECKHUX peaKui 21.10.2025  https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubmmoreka [JOK
XHUMHUYECKUE yPAaBHEHUS 23.10.2025 = https://m.edsoo.ru/ff0d3b88
BrrunciieHus KoJIn4ecTBa, MacChl
17 BEIIECTBA [0 YpaBHEHUSIM buGnnorexa LIOK
H P . 06.11.2025  https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PEaKIIUi
Knaccudukanust XuMH4ecKux
18 eaKUuui (COSIMHECHHUS, PA3IOKCHUS bubmorexa HOK
P P : 11.11.2025  htps://m.edsoo.ru/f0d3f34
3aMeleHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIKIoneaucT. O000IIEHNE U bubmmorexa IOK
) . 13.11.2025 | https://m.edsoo.ru/ff0d40c4
CHCTEMATH3aLMs 3HAHUH
20 KonTponbnas paborta Nel o teme bubmmoreka [JOK
«BelecTBa 1 XUMHUYECKHUE PEAKITUI 18.11.2025 | 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
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Bo3nyx — cmech razos. Cocras

21 Bo3nyxa. Kucimopon — 371eMeHT U buGnnorexa LIOK
A% PO 20.11.2025  https://m.edsoo.ru/ff0d448¢
npoctoe BemecTBo. O30H
duznueckue U XUMHUYECKUE

” CBOICTBaA KHCIIOpoaa (peaKIuu bubmmoreka [JOK
okucnenus, ropenue). [lonstue 06 25.11.2025 @ https://m.edsoo.ru/ff0d4614
OKCHIIax
Croco0B!I MOJIyUYeHHST KUCIIOPOa B

23 j1a00paTopun iqn OMBIIHJIerH(iTI/I bubmorexa LOK

patop p ' 27.11.2025  https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopona
TennoBoii 3pPexT XuMUIECKOi

24 peaKIuu, MOHATUE O bubanorexa [HOK
TEPMOXMMHUYECKOM YPAaBHEHUU, IK30- 02.12.2025  https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKITUIX
TormmBo (HedTh, Yyroiab U METaH).

25 3ar SISHGIEI/qu];OS o a, CII0COOBI iro bubmorexa LIOK

P Ayxa, 04.12.2025 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «[Tonyuenue u coonpanme buGnnorexa LIOK
i P . 09.12.2025  https://m.edsoo.ru/ff0d4ae2
KHCIJIOPOJIa, U3YYCHHE €T0 CBOMCTBY»

7 Bonopon — aneMeHT u mpocTtoe bubmmorexa LIOK
BelecTBo. HaxoxaeHnue B npupoje 11.12.2025  https://m.edsoo.ru/ff0d4dd0
Ddusnyeckre 1 XUMAYECKUE

28 cBoricTBa Bogopoaa. [IpuMenenue bubmmorexa IOK

Aoposa- 11p 16.12.2025 | https://m.edsoo.ru/ff0d4dd0
BOZIOpO/A
29 ITougaTHe 0 KUCIIOTAX U COJIIX buGnnorexa LIOK
18.12.2025 | https://m.edsoo.ru/ff0d50d2
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Crioco0bI ostyueHust BOAOPOIa B

Bbu6nmuoreka [JOK

30
nabopaTopuu 23.12.2025  https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «ITonmyuenue u cobupanue Bogopoaa bubmorexa LHOK
_ . P AOPOAE, 25.12.2025 | https://m.edsoo.ru/ff0d4{42
U3YYCHUE €r0 CBOMCTBY
1 Momnspabiii 00bEM ra3oB. 3aKOH bubanorexka HOK
ABorazapo 30.12.2025  https://m.edsoo.ru/ff0d542¢
Brruucienus o0b€Ma, KOJIHYECTBA
33 BeIlleCTBa ra3a o €ro N3BECTHOM bubmorexa LOK
! . g 13.01.2026 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
Brruncienns o0bEMOB ra3os 110
34 aBHEHUIO PeaKIMH Ha OCHOBE bubmorexa LOK
P "p B . 15.01.2026 @ https://m.edsoo.ru/ff0d5708
3aKOHAa 00BHLEMHBIX OTHOIIEHUH ra30B
35 ®duszndeckue U XUMUYECKUE bubmuorexa [JOK
CBOMCTBA BOJIbI 20.01.2026  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [Tonsitue 06 bubmuorexa [JOK
WHIUKATOPAX 22.01.2026 | https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTes.
37 Hacrlmennsle 1 HeHaCHIILIEHHBIE Bbu6nmuoreka [JOK
pactBopbl. MaccoBasi 10J1s BELIECTBa 27.01.2026 | https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas padora Ne 5 o reme
18 «IIpuroToBiieHHE PACTBOPOB C bubmmoreka [JOK
onpeaesIeHHON MacCOBOM 10JeH 29.01.2026 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTtponsHast padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopoxa. Boga» 03.02.2026 | https://m.edsoo.ru/ff0d6342
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Oxcuppl: cocTaB, KiacCu(pUKaIus,

Bbu6nmuoreka [JOK

40
HOMEHKJIaTypa 05.03.2026 = https://m.edsoo.ru/ff0d664e
[TonyuyeHne u XMMUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M bubmorexa [TOK
’ 10.02.2026 = https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
4 OcHoBaHUs: COCTaB, KJIacCH(pUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa 12.02.2026  https://m.edsoo.ru/ff0d67ca
13 [Tony4yeHue u XUMHUYECKUE CBOMCTBA bubmmoreka [JOK
OCHOBAaHUU 17.02.2026 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa 19.02.2026  https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne 1 XuMHYECKHE CBOMCTBA bubnnorexa HOK
KUCJIOT 24.02.2026  https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
46 cnoco((SLII) n):([m )eHI/Iﬂ XI/IMI/I‘IZSKI/IG bubmorexa HOK
. YA ’ 26.02.2026  https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Perenue
47 SKCHEPUMEHTAIBHBIX 3314 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTaHUUECKHUX 03.03.2026 = https://m.edsoo.ru/00ad9b7c
COCTUHEHUI)
I'enernueckas cBsA3b MEKIY
48 KJIacCaMU HEOPraHWYeCKUX bubmorexa [TOK
N P 05.03.2026  https://m.edsoo.ru/00ad9a50
COCTMHCHU I
49 O06o00mIeHNEe U CHCTEMAaTH3aIIHS bubmuorexa [JOK
3HAHUU 10.03.2026 | https://m.edsoo.ru/00ad9cb2
Kontposbnas padota Ne3 no teme
50 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX bubmorexa HOK
P 12.03.2026 = https://m.edsoo.ru/00ad9¢la

coenuHeHun"



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

[TepBbie MOMBITKH KIIACCUPUKALIAN

51 XUMUYECKUX A1eMeHTOB. [IoHATHE O bubmmorexa HOK
17.03.2026  https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHbIX 3JIEMEHTOB
[lepronnueckuii 3aK0H U
57 [lepuonuueckast cucrema bubmmoreka [IOK
XuMuueckux snemeHTos Jl. U. 19.03.2026  https://m.edsoo.ru/00ada52c
Menneneena
53 IIepuonsl, rpynmel, NOATPYIIIILI bubmmorexa [TOK
24.03.2026 | https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
sanep. 3oTomnsl 26.03.2026  https://m.edsoo.ru/00ada342
CrpoeHue 3J1eKTpOHHBIX 000JI0YeK
55 aToMOB 3J1eMeHTOB [leproanueckoit buGnnorexa LIOK
07.04.2026 = https://m.edsoo.ru/00adabbe
cuctemsl /. 1. Menaeneera
XapakTepucTuKka XMMHIECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuoanueckoii cucreme /. U. 09.04.2026 = https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnueckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U NIPAKTUKU. [I. bubnuoreka [IOK
N. MenaeneeB — y4€HbIi, Ie1aror 1 14.04.2026  https://m.edsoo.ru/00ada96e
rpaXKTaHUH
PesepBHslit ypok. O600111eH1E 1
58 CHCTEM&THSZ.’EHH 3H3.HI/II§1 / bubmmorexa [TOK
. 16.04.2026  https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
59 KonTponbnas padota Ne4 o teme bubmmoreka [JOK
«CTtpoeHue atoMa. XuMH4ecKast 21.04.2026  https://m.edsoo.ru/00adb486
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cBsi3b» / Beepocceuiickas
npoBepovHas paboTa

60 DIEKTPOOTPULIATETLHOCTH aTOMOB | bubanorexka HOK
XUMHUYECKHUX IJICMEHTOB 23.04.2026  https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
61 Honnas xunrrecias cossb ! 28.04.2026 https://m.edsocl)l.ru/OOadac34
2 KoBanenTHast nomnsipHast XuMH4YeCKas | bubmmoreka [IOK
CBSI3b 30.04.2026 | https://m.edsoo.ru/00adaab8
63 KoBanentnas nenosnspHas 1 bubnnorexa HOK
XUMHUYECKas CBSI3b 05.05.2026 | https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
o4 (Creneis oKHCICHHA ! 07.05.2026 https://m.edsocl)l.ru/OOadae28
65 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC | bubmuorexa [JOK
peakuuu 12.05.2026 = https://m.edsoo.ru/00adb076
66 OKUCIUTENN U BOCCTAHOBUTEIIH 1 bubmorexa [TOK
14.05.2026 | https://m.edsoo.ru/00adb076
Kontponbnas padota Ne 5 mo teme
67 «Ctpoenune atroma. XuMHYECKast 1 bubmorexa [TOK
19.05.2026 @ https://m.edsoo.ru/00ad9cb2
CBSI3bY
68 O06o01IeHre U cucTeMaTr3aIus ! bubmuorexa [JOK
3HaHUH 21.05.2026 = https://m.edsoo.ru/ff0d61c6
69 O06o01IeHre U cucTeMaTr3aIus |
3HAHUH 26.05.2026
OBHIEE KOJIMYECTBO YACOB I10 69

I[TPOTPAMME
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9 KJIACC

Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka KonTpoabusbie IlpakTuueckue
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypchbl
[Tepuonuueckuii 3aK0H.

1 [Tepuonuueckas cucrema 1 0 0 bubanorexka HOK
XUMHUYeCKUX 3nnemenToB [l. U. 02.09.2025  https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B M3MEHECHUU

2 CBOWCTB XMMHUUYECKHX AJIEMEHTOB 1 0 0 bubmorexa HOK

.. 04.09.2025 | https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccugukanus 1 HOMEHKIATypa | 0 0 bubmmoreka [IOK
HEOPraHWYECKUX BEIECTB 09.09.2025  https://m.edsoo.ru/00adb7¢2

4 Buibl XUMUUYECKOW CBS3U U THIIBI 1 0 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK 11.09.2025  https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme
«IToBTOpenue u yriayoiaeHue

5 . 1 1 0
3HAaHWH OCHOBHBIX Pa3zeiioB Kypca 16.09.2025
8 Kkiacca»

Knaccudukamnms xumuaeckux

6 €aKIUi M0 Pa3InYHbIM 1 0 0 bubmorexa [TOK
pedrtt P 18.09.2025 | https://m.edsoo.ru/00adbcb0
MpU3HAKAM
IlonsiTHE O CKOPOCTU XUMHUYECKOMN

7 eakiuu. [ToHsITHE O TOMOTE€HHBIX 1 0 0 bubmorexa [TOK
DEAKHIHH. 23.09.2025  https://m.edsoo.ru/00adbe9a
Y TETEPOTCHHBIX PEAKIIUAX
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TlonsaTne 0 XUMHUYECKOM
paBHOBecun. DakTOPBI, BIUSAIONIUE

peakuuu B pacTBopax"

8 Ha CKOPOCTh XUMHUYECKOU PeaKIINU buGnnorexa LIOK
P peaxtl 25.09.2025 | https://m.edsoo.ru/00adc28¢
U TI0JIOKEHNE XUMHUUECKOTO
paBHOBECHs
9 OKHCIUTEIBHO- Bbu6nmuoreka [JOK
BOCCTaHOBHUTEJIBHBIE PEAKIINH 30.09.2025  https://m.edsoo.ru/00adcade
Teopust 21EKTPONIUTUYECKON
10 nccoruanuu. CUIbHEIE U c1a0ble bubmorexa LIOK
8 HHAtHH. 02.10.2025 | https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Hounrle ypaBHEHUS peaKIIui bubmorexa LIOK
P peaxtl 07.10.2025 | https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHMU B CBETE MPEACTABICHUI bubmmoreka [JOK
00 3IIEKTPOTUTHUECKON 09.10.2025 = https://m.edsoo.ru/00add5d8
IUCCOLINAIINHT
XMMHUYECKUE CBOMCTBA COJIEU B
13 CBETE IPEACTaBIECHNI 00 buGnnorexa LIOK
pell . 14.10.2025 | https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOIHAITIHI
14 ITonsaTue o ruapoause cojieu bubmorexa LOK
AP 16.10.2025 | https://m.edsoo.ru/00add9d4
[TpaxTrueckas padota Ne 1.
15 "Pemenne DKcnepuMEHTAIbHBIX bubmorexa LIOK
R p 21.10.2025  https://m.edsoo.ru/00addd12
3aga4
KontponbHas padota No2 o teme
16 "DIIeKTPOTUTHIECCKAS bubmmoreka [JOK
IMccoIranusa. XUMHIECKHE 23.10.2025 | https://m.edsoo.ru/00addbfa
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Bbu6nmuoreka [JOK

1
/ OO1mas xapakTepuCTuKa rajoreHos 06.11.2025 | https://m.edsoo.ru/00addecO
13 XUMUYECKHE CBOMCTBA raJIOTCHOB bubmuorexa [JOK
Ha [IpUMepe XJIopa 11.11.2025  https://m.edsoo.ru/00addfe2
Xnopooaopod. ConsiHasi KUCIIOTa,
19 XHMHYECKHE CBOMCTBA, ITOJIYUCHHE bubmorexa LHOK
’ v ’ 13.11.2025 | https://m.edsoo.ru/00adel04
MIPUMEHCHHE
Brruucnenus mo ypaBHEHUSIM
20 XUMHYECKHUX PEAKINU, €CIIHU OTUH bubmorexa [IOK
PeaKIIHH, A 20.11.2025 | https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30BITKE
[TpakTruyeckas padora Ne 2 o
21 Teme «llomyduenue conssHoOM bubmorexa LIOK
7 . . 18.11.2025 | https://m.edsoo.ru/00ade348
KHCJIOTHI, U3yueHHEe €€ CBONCTBY
” OO0mas XxapakTepuCcTHKa bubanorexa [HOK
anemeHToB VIA-rpymnmbl 25.11.2025 | https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOAUBUKAITIN
” cepnl. Haxoxienue cepsl 1 e€ bubnnorexka HOK
COCAMHEHUH B IPUPOJE. 27.11.2025 | https://m.edsoo.ru/00ade64a
XHUMHYECKHE CBOMCTBA CEPBI
CepoBogopo, CTPOCHHE,
24 q)nznqefxgei xnf\)/mqecxne bubmorexa [TOK
. 02.12.2025  https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunpl ceprl. CepHas KMCIIOTA,
25 q)nsnjecxnz " XI/II\I;I/I‘IGCKI/IG bubmorexa [TOK
. 04.12.2025 | https://m.edsoo.ru/00adea28
CBOICTBa, TPUMEHEHNE
XHUMHUECKHUE PEeaKIiH, JIeKaIllie B
26 OCHOBE II OMEﬁHIJI:HHOFO cn::06a bubmorexa LOK
P 09.12.2025 | https://m.edsoo.ru/00adec8a

IIOJIy4YEHUS CEPHOU KUCIIOTHI.
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XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karolleu cpebl
COEIMHEHUSIMU CEPBI

Brluncienne MaccoBOM TOIHU

bu6mmoreka [IOK

27
BBIXOJ[a IPOYKTA pEaKLIMU 11.12.2025 | https://m.edsoo.ru/00adec8a
OO6m1ast xapakTeprucTUKa
3JeMEHTOB VA-rpymnmsl. A30T,

28 acIpOCTpPaHCHHUE B IIPUPOJIC bubmorexa [TOK
pactipoctp PHPOJC, 16.12.2025  https://m.edsoo.ru/00adeeca6
¢busnvecKkre 1 XUMHUYECKHE
CBOIMCTBa
AMMHak, ero pu3ndecKue u

29 XUMHUYECKHE CBOMCTBA, OIyUYCHHE bubmorexa [TOK

’ e 18.12.2025  https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[TpakTrueckas padota Ne 3 o
30 teme «llonmydeHne ammuaka bubmorexa HOK
YA " ’ 23.12.2025 | https://m.edsoo.ru/00adf180
W3y4EHHUE €ro CBOHNCTBY

31 A3oTHas Kuciora, e€ Gu3ndecKue Bbu6nmuoreka [JOK
U XUMHUYECKHE CBOMCTBA 25.12.2025  https://m.edsoo.ru/00adf306
Hcnons30BaHyre HUTPATOB U COJIEH
aAMMOHHS B KQUECTBE MUHEPATHHBIX

32 00peHuii. XUMHYECKOE bubmorexa [IOK
yAOOP ' N 30.12.2025 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH cpebl
COCAMHCHHSIMH a30Ta
doctop. Oxeun dochopa (V) u

3 dbocdopnas kucnora, pusudeckue bubnnorexa [HOK
M XMMHUYECKHE CBOMCTBA, 13.01.2026 = https://m.edsoo.ru/00adf68a

MIOJIy4YeHUE
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Hcnonb3oBanue GochaToB B
Ka4eCcTBE MHHEPAIbHBIX

Bbu6nmuoreka [JOK

34
ynoOpeHui. 3arps3HeHne 15.01.2026  https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hochaTamu
VYraepon, pacipocTpaHEHUE B
35 pu I()) );[ gmmiec;l)/le U bubmmorexa LIOK
PHPOAL, . 20.01.2026  https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOHCTBA
Oxcunsl yriaepona, ux Gpusndeckue
U XUMHWYECKHE CBOMCTBA.
36 DKOJIOTHYECKUE IPOOTIEMBI buGnnorexa LIOK
p ’ 22.01.2026 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTJepo/ia
(IV)
37 VroabpHas KUCIIOTA U €€ COJIu bubmmorexa IOK
27.01.2026  https://m.edsoo.ru/00ae006¢
[Tpaktrueckas padota Ne 4 o
18 teme "[loyyeHnue yriekuciaoro bubanorexa HOK
raza. KauectBeHHas peakuus Ha 29.01.2026 | https://m.edsoo.ru/00ac027¢
kapOoHat-uon"
[TepBoHavabHBIC TOHATHS 00
39 OpraHnmYecKuX BellecTBaX KakK O bubmorexa LIOK
P = 03.02.2026 | https://m.edsoo.ru/00ac054¢
COCIMHECHUSX YTIIepo1a
OCHOBHBIE KJIaCChl OPTaHUYECKUX
40 https://m.edsoo.ru/00ae054
CoeMHeHHi 05.02.2026 | DnLECS00IUESHERSE
41 Kpemuunii u ero coequHeHNs bubmmnorexa LIOK
P A 10.02.2026 | https://m.edsoo.ru/00ac080a
4 [IpakTuueckas padora Ne 5. bubmmoreka [JOK
Pemrenne skcnepuMeHTaIbHBIX 12.02.2026 = https://m.edsoo.ru/00ac0bf2
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3a11a4 110 TeMe «BakHeiinme
HEMETAJJIbl X UX COCTUHECHU

KonTtponsHas padora Ne3 o reme

bu6mmoreka [IOK

43 B I
(BWRHCHIIHAC HEMETALIBL I HX 17.02.2026 = https://m.edsoo.ru/00ae0e18
COEIMHEHUS
OO6m1ast xapakTeprucTUKa
XUMHUYECKHUX DJIEMEHTOB —

44 METaI0B. MeTananueckas CBs3b U bubmuorexa [JOK
METAJUINYECKasl KpUCTAJLIIMYecKas 19.02.2026 = https://m.edsoo.ru/00ae103e
pemérka. Pu3ndeckue CBOMCTBA
METAJIJIOB
XuMHUYecKre CBOMCTBA METAJIIOB.

45 DIIEKTPOXUMHUYECKHUH P, bubmorexa HOK

P . p 24.02.2026  https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METaJIoB

46 OO6mmme crmocoOb! MOTyIeHUS bu6mmoreka [IOK
MeTau1oB. CIUIaBblL. 26.02.2026  https://m.edsoo.ru/00aecl156
Brrancnenus mo ypaBHEHUSIM

47 7|
XUMUYECKUX PEaKIIUi, €CITH OJTUH 03.03.2026
W3 peareHTOB COJICPKUT MPUMECH

48 ITonsTue o KOpPO3UU METAIIIOB bubmmorexa OK

PP 05.03.2026 | https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

49
[enotmpte MeTa Bl 10.03.2026 | https://m.edsoo.ru/00ae14b2

50 OKcuabl ¥ THAPOKCUIBI HATPUS U Bbu6nmmoreka [JOK
Kanus 12.03.2026 | https://m.edsoo.ru/00ae14b2

51 [I{erouHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJILIIUA U MarHui 17.03.2026 | https://m.edsoo.ru/00ael5e8
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Bbu6nmuoreka [JOK

52 BaXHCHIINC COCAMHCHILT KA LIS 19.03.2026 | https://m.edsoo.ru/00ael5e8
53 O06001IeHNEe U CUCTEMATU3AIIHS
3HaHUI 24.03.2026
54 JKécTkoCcTh BOABI U CIOCOOEI €€ Bbu6nmuoreka [JOK
YCTpaHEHUA 26.03.2026  https://m.edsoo.ru/00ael1886
[TpakTuyeckas padora Ne 6 o
55 TeMe "JKECTKOCTH BOJLI 1 METOIBI buGnnorexa LIOK
.. " 07.04.2026 | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
N bu6mmoreka [IOK
56 Amomuiuit 09.04.2026 | https://m.edsoo.ru/00aelc64
57 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnorexa HOK
TUAPOKCUIA 14.04.2026 | https://m.edsoo.ru/00aelc64
Bbu6nmuoreka [JOK
>8 Keseso 16.04.2026 = https://m.edsoo.ru/00ael1d86
59 Oxkcubl, THIPOKCUIBI U COJIU bubanorexa HOK
xenesa (I1) u xenesa (111) 21.04.2026  https://m.edsoo.ru/00ae35¢6
60 O0001IeHrEe U CUCTEMAaTU3 AU
3HAHUH 23.04.2026
[TpakTuyeckas padora Ne 7.
61 Pemrenne skcnepuMeHTaIbHBIX bubmmoreka [JOK
3ajad4 1o teme «Baknenme 28.04.2026 | https://m.edsoo.ru/00ae3de8
METAJIBI U UX COCAUHCHHUS
Brrancnenus mo ypaBHEHUSIM
& XUMHUUYECKHUX PEaKLHH, €CIIU OJIUH bubmmoreka [IOK
W3 pEeareHTOB JIaH B M30BITKE WIIH 30.04.2026  https://m.edsoo.ru/00aec1750

COJIEP>KUT IPUMECH.
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Brluncienne MaccoBOM TOIHU

63 BBIXOJ[a TPOIYKTa peaKIuu ! 05.05.2026
64 O06o001IeHre U cucTeMaTU3alus |
3HAHUU 07.05.2026
Kontponbnas padota Ne4 o teme
65 «BaxHeume MeTaIbl U UX 1 12.05.2026
COETUHEHUS»
66 BemecTBa u maTepuaisl B 1 Bbu6nmuoreka [JOK
MOBCEIHEBHOM KU3HU YEJIOBEKA 14.05.2026 | https://m.edsoo.ru/00ae3f50
67 XUMHUYECKOE 3arpsAI3HEHUE 1 bubnnorexka HOK
OKpY>Karolleu cpebl 19.05.2026  https://m.edsoo.ru/00ae4270
68 Ponb xumum B penienun 1 bubnnorexa HOK
HKOJIOTMUYECKUX MPoOIeM 21.05.2026 = https://m.edsoo.ru/00ae4270
69 PezepBHblit ypok. O6o011IeHNE U | bubmmoreka [IOK
cucTeMaTH3allus 3HaHUI 26.05.2026 | https://m.edsoo.ru/00ac0d0a
OBIIEE KOJIMYECTBO YACOB I1O0 69

I[TPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1

ITo Teme: «HepBOHaqaanHe XHUMHUYCCKUEC ITOHATHA»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHX ITOHSATHI: aTOM,
MOJIEKYJIa, XWMHUYECKUN JIIEMEHT, MPOCTOE BEIIECTBO, CII0KHOE
BEIIIECTBO, CMECh (OIHOPOJHAsE W HEOAHOPOIHAs), BAJIEHTHOCTb,
OTHOCUTCJIbHAA aTOMHas1 H MOHGKy.]IHpHaH Macca, KOJIHUYCCTBO
BEIECTBa, MOJIb, MOJISIPHAs Macca, MaccoBas JOJII XHMHYECKOTO
JJIEMEHTa B COCIMHEHUH, MOJISPHBINH 00BEM, XUMUYECKAsT pPeaKIus,
KIaCCU(UKALKUS  PEaKIWi: PpPEaKkIMh COCAWHCHHS, PpPCaKIuu
pa3NoXKEHUs, PEaKIMM 3aMEIICHHs], peakluu OOMEHa, 9K30- U
SHJOTEPMUUYECKHUE PEaAKIMH, TEIUIOBON 3((EKT peakiuu, pacTBop,

MaccoBas J10JIsl BEelllecTBa (MPOLEHTHAs KOHIIEHTPAIKs) B paCTBOPE

1.2

HIUTIOCTPUPOBATL B3aUMOCBSA3b OCHOBHBIX XHUMHUYCCKHUX MMOHATHI U

IMPUMCEHATH OTHU MOHATHUA IIPU OITMCAHHUU BEIICCTB U UX npeBpameHHﬁ

1.3

UCTOJIb30BAaTh XMMHUYECKYIO CUMBOJIUKY JUIS COCTaBICHHS (HOpMYII

BEIIIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIIUI

1.4

paCKpbeIBaTb CMBICII 3daKOHOB COXpaHCHHA MacCChbl BCHICCTB,
MNOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJISIDHOI'O YYCHHUS, 3aKOHA

ABorazipo

1.5

ONmpCaAciisiTb BAJICHTHOCTL AaTOMOB  3JICMCHTOB B 6I/IHapHBIX

COCONHCHUAX

1.6

KJaccu(UIUpPOBaTh XUMHYECKHE PEAKIHMU ([0 YUCIYy U COCTaBy

YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIIOBOMY (D deKTy)

1.7

BBIUUCIIATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIIPHYIO MAacChl

BCIICCTB




1.8

BBIUHCIISATH MACCOBYIO JIOJII0 XMMHUYECKOIO 3JIeMEHTa 1o dopmyse

COCIUHCHHUS,

1.9

BBIUUCIIATH MAaCCOBYIO JOJIHO BEIICCTBA B PACTBOPC

1.10

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METO/IbI TO3HAHUS — HAOTIOICHUE,
U3MEpEHUe, MOJETUPOBAaHUE, OKCIEpUMEHT  (peajabHBli U

MBICJICHHBIN )

ITo Teme: «BaxHenmue npeIcTaBUTENId HEOPraHUYECKUX BEILIECTB)

2.1

PaCKpBIBATH CMBICII OCHOBHLBIX XUMHWYCCKUX MOHSTHM: OKCH [,

KHCJIOTa, OCHOBAaHHE, COJIb

2.2

ONPEACIIATh NPUHAIEKHOCTh BEUIECTB K ONPEACIEHHOMY KIIACCY

coeMHEeHHH 1o popmyam

23

KJIacCU(UIUPOBATh HEOPTaHUYECKUE BEIIeCTBA

24

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BCIICCTB PA3JIMYHBIX KJIACCOB, MOATBCPIKAAA OIMMMUCAHUC TPUMCPAMU
MOJICKYJSIPHBIX ~ YPaBHEHWH  COOTBETCTBYIOIIMX  XUMHYECKUX

peakuuii

2.5

IMPOTrHO3UPOBATH CBOMCTBa BEIIECTB B 3aBHCUMOCTH OT HX
Ka4€CTBCHHOI'0 COCTaBa, BO3MOXXHOCTU IPOTCKAaHUA XHUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B pa3JIMYHbIX YCIIOBUAX

2.6

CJICAOBATh IpaBWJIaM TIO0JIb30BAHUA XUMHUYECKOU HOC}’I[Oﬁ n
abopaTOPHBIM O00OpPYJOBAaHUEM, a TAKXKE IpaBUIaM OOpaIIEeHUS C
BCIICCTBAMH B COOTBCTCTBUH C HMHCTPYKHHUAMU I10 BBIIIOJIHCHUIO
71a00PAaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHHUIO U COOMPAHUIO
ra3o000pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOJA), IPUTOTOBICHUIO
pacTBOpOB € OMNPEACTIEHHON MacCOBOM JOJIE pPacTBOPEHHOTO
BCIICCTBA, MJIAHUPOBATL U IMMPOBOAHUTH XHUMUUCCKHUEC DKCIICPUMCHTLL
[0 Pacrno3HABAaHUIO PACTBOPOB MIEJIOYEH M KHUCJIOT C MOMOILbBIO

WHIUKATOPOB (JIakmyc, heHondTanenH, METUIOPaHXK U IPYTre)

2.7

MPOBOAUTH PACUETHI [0 YPaBHEHUIO XUMUYECKOM peakiuu

I[To Teme: «Ilepmoanueckuii 3akoH W Ilepumogmyeckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CTpoeHune aTOMOB.

Xumudeckas cBI3b. OKHCIHUTENFHO-BOCCTAHOBUTEIIHHBIE peaKkuuun»

3.1

PaCKpbBIBATE CMBICII OCHOBHBIX XMMHUUYCCKHUX TMOHSATHUH: AApO aToma,

AJIEKTPOHHBIA CJIOH aToMa, aTOMHas OpOWTanb, paauyc aroma,




XAMUYECKAs] CBSI3b, MOJSIPHAS W HEMOJISIPHAs KOBAJIEHTHAs CBSA3b,
3JIEKTPOOTPULATENIBHOCTh, WOHHAs CBS3b, HOH, KAaTHOH, aHWOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(l)I/II_[I/IpOBaTI) XHUMHUYCCKUEC JICMCHTHI

3.3

OIMCHIBATh U XapaKTepu30BaTh Tabauunyro Gopmy Ilepuoanaeckoit
CUCTCMblI XMUMHYCCKUX JJICMCHTOB: pPa3jindaTb INOHATUSA «TJIaBHAd
noarpynma (Arpymnma)» u «mnobouynas mnoxarpymnma (brpymma)y,

«MaJIple» U «OOJIbIIHE) NepUoOabl

34

packpbiBaTh cmblci Ilepuoguyeckoro 3akona .M. Menzeneesa:
JE€MOHCTPHPOBATh  MOHMMaHUE MEPUOJUYECKON  3aBUCHUMOCTH
CBOMCTB XUMHNYCCKHUX 3JIEMCHTOB oT ux IIOJIOKCHU A B

[Tepuoauueckoit cucreme

3.5

COOTHOCUTh OOO3HAuUEHHUs, KOTOPbIE HMMEIOTCI B  TaOJHIe
«Ilepuogmyeckas  cuctemMa  XuMHYeckux  asnemeHtoB .M.
MenpeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB M 3apsj sapa, oOliee YHcio

3JIEKTPOHOB U PACHPEACIICHUE UX TI0 SJIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATH CTCIICHDb OKHUCJICHUA DJIEMCHTOB B 6I/IHapHBIX

COCINHCHUAX

3.7

OTIpEAEIATh BHUJl XUMHYECKOM CBA3M (KOBAJIEHTHAs W HOHHAs) B

HCOPTraHNYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

ITo Teme: «BeliecTBO M XMMUYECKask PEAKIUS

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMMHYECKHX ITOHSATHHA: pacTBOp,
AJIEKTPOJIMTHI, HEAIEKTPOJIUTHI, AIIEKTPOIUTHYECKAsT AUCCOLMAIINS,
peaKkIuy HOHHOTO OOMEHa, KaTalu3aTop, XUMUYECKOE PaBHOBECHE,
o0OpaTumble u HEoOpaTHUMBbIE peaxuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEILHBIC peakIum, OKHCIIUTEIb,
BOCCTAHOBUTENIb, OKHCJICHHE U BOCCTAHOBJICGHUE, aJJIOTPOIUS,

aMm(pOTEepHOCTh, XHUMHYECKas CBA3b (KOBAJICHTHAs, WOHHAs,




MeTaJlJIN4ecKasi), KpHUCTaJUIMYecKasi pemi€rka, CIUIaBbl, CKOPOCTh

XMMHYECKON pEaKIuu

1.2

HIUTIOCTPUPOBATL B3aUMOCBSA3b OCHOBHBIX XHUMHUUYCCKHUX MMOHATHI U

IMPUMCEHATH 3THU MOHATHUA IIPU OITMCAHHUU BEIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJISATh YPABHEHHS DIICKTPOJIUTUYECKONW JTUCCOLMALMHA KUCIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAILIEHHBIC YPAaBHEHUS PEaKIUil

HOHHOTro oOMeHa

1.4

PaCKpbIBATE CYITHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBHUTCIbHBIX peaKuHﬁ

MOCPEJICTBOM COCTABJICHUS 3JICKTPOHHOTO OaiaHca STHUX peakLuit

1.5

IIPOBOJUTH PACYETHI [0 YPABHEHUIO XMMUYECKON peaKuu

ITo Temam: «Hemetaiipl 1 UX coeguHEHUs» U «MeTamipl U HX

COCONHCHUA»

2.1

XapakTepu3oBaTh  (OmHMCHIBaTH) oOmme W  crnenuduyueckue
XUMHAYECKHE CBOWCTBA MPOCTHIX M CIOXHBIX BEIIECTB, MMOATBEPKIAS
OMHMCAaHWE TPUMEPAMH MOJEKYISAPHBIX W WOHHBIX YypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/II\/'I

2.2

COCTaBJISITh YPAaBHEHUS peaKkuii, HOATBEPKIAIONINX CYILIECTBOBAaHUE

TeHETHYSCKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

23

IMPOTrHO3UPOBATH CBOICTBA BEIISCTB B 3aBUCUMOCTH OT UX CTpOCHUA,
BO3MOXXHOCTH IMTPOTCKAHUA XUMUYCCKHUX npeBpameHI/Iﬁ B pas3JIMYHbBIX

YCIIOBHUSIX

24

CJICAOBATh IpaBWJIaM TI0Jb30BAHUA XUMHUYECKOU HOC}’I[Oﬁ n
abopaTOpHBIM O00OpPYJOBAaHUEM, a TAKXKE IpaBUIaM OOpaIEeHUS C
BCIICCTBAMH B COOTBCTCTBUH C HHCTPYKHHUAMU I10 BBIIIOJIHCHUIO
1a00paTOPHBIX XMMUYECKHX OIBITOB 10 TIOJYYCHUIO U COOMPAHHIO

ra3000pa3HbIX BEIISCTB (aAMMHAaKa U YTIEKUCIIOTO ra3a)

2.5

MPOBOJIUTh PEAKIMH, ITOATBEP)KIAAIONINE KAYeCTBEHHBI COCTaB
Pa3JIMUHBIX BCIICCTB: PpaCIIO3HABATL OIIBITHBIM HYTGM XJopuna-,
Opomun, womua, kapOoHat, Qocdar, cumukar, cynabdar,
TUAPOKCUANOHBI, KATUOHBI aMMOHUS, MOHBI U3Y4YCHHBIX MCTAJIJIOB,

MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUUECKUX BEIIECTB

[To Teme: «XuMHS 1 OKpYKaroIIasi cpena

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuMHueckux monatuil: [IJIK

BCIIICCTBA; KOPPO3HA MCTAJIJIOB
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MPUMEHATH OCHOBHBIC OIEPAIlMKd MBICIUTCIBHON IEATEILHOCTH —
aHallM3 W CHUHTE3, CpaBHEHHWE, O0000IIeHHEe, CHUCTEMATH3AIHIO,
BBISIBIICHHEC TPUYUHHO-CICACTBCHHBIX CBSI3€H — JUIS H3YUYCHHS
CBOI>'ICTB BCIICCTB U XHUMHUYCCKUX peaKHHﬁ; eCTeCTBeHHOHaY‘-IHBIe
METObI TMO3HAHHMS — HAONOICHHE, M3MEPCHHE, MOJCIMPOBAHUE,

AKCMEPUMEHT (peaibHbIM U MBICTICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

HepBOHa‘IaHBHBIG XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumun. Ponp XMMUM B KU3HU 4YEJIOBEKAa. XUMHUSI B CUCTEME HAYK.
Tena n BemecTBa. @U3MUECKHUE CBOMCTBA BEMIECTB. ATperaTHOE COCTOSHUE

BC€IICCTB

1.2

ITonsaTue o MCTOJaX IIO3HAHUA B XUMHH. Yucteie B€IICCTBA 1 CMCCH. CnocoObl

pazzaeneHus cMecen

1.3

AToMBI U MOJICKYJIBI. Xumudaeckrue »iaeMeHTBl. CHMBOJIBI XHUMHYECKHX

aeMeHTOB. [IpoCcThie U COKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumnueckast popmyna. BaneHTHOCTh aTOMOB XMMUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHocHTenbHAas  aToMHas — Macca.
OtHocuTenbHas MOJIEKYJsIpHass Macca. MaccoBas [10J11  XMMHUYECKOTO

3JICMCHTA B COCIUMHCHUU

1.5

KonunuectBo Bemectsa. Moinb. MosnsipHas macca. B3auMocBsi3b KOJIM4ecTBa,
Macchl W 4YUCJa CTPYKTYPHBIX €IMHHUI[ BelecTBa. Pacu€rel mo dopmynam

XUMHYECKUX COCAUHCHUN

1.6

Du3nyeCcKue U XMMHUYECKUE SIBJIEHUS. XMMHUUYECKasl peakUuus U €€ ITPU3HaKHU.
3aKOH  COXpaHEHUs]  MacChl  BEIIECTB. XWUMUYECKUE  ypaBHEHUS.
Knaccudukanus  XuMHUYECKHMX — peakuuil  (COeAMHEHHs, Pa3lOKCHUS,

3aMeIleHus], 0OMEHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM MOCYIOH, C
npaBuiIaMu paboThl B 1abOpaTopuu U mpuéMamu oOparieHus ¢ 1abopaTOpHBIM
o0opymoBaHWEM, HW3YYCHHE W ONHCAaHWE (U3UIECKUX CBOWCTB 00pasIoB
HEOPraHMYECKUX BEIIeCTB, HAOMIOACHHE (QU3NYEeCKNX (IJIaBJICHHE BOCKA,
TasiHUE JIbJ1a, PACTUPAHKE caxapa B CTYINKE, KUIIEHUE U KOHJIEHCAIUs BOJIbI) U
XUMUYECKUX (TOpeHHe CBEeYM, NPOKAIMBAHUE MEJAHOW MPOBOJIOKH,
B3aMMOJICICTBHE MeJa C KHCIIOTOW) SIBICHHWH, HAOIIOJCHHE M OIHMCAHHE
NPU3HAKOB TMPOTEKAHMS XUMUYECKHX peakuui (pasjioKeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTHI C XJIOPHAOM Oapusi, pa3ioKeHHE

ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMOECHCTBUE Keje3a C paCTBOPOM




commu meau(Il), m3ydenne cnoco0oB paszieseHust cMecei (C TOMOIIBIO MarHuTa,
¢mIbTpOBaHME, BHIMAPUBAHKUE, AUCTWILUIAIMS, XpoMarorpadus), mpoBeneHue
OYNCTKH TIOBAPEHHON COJIM, HaONIOJICHHEe W ONKCAaHUE pe3yabTaToB
MPOBEJICHUS OIBITA, WIUTFOCTPUPYIOMIETO 3aKOH COXPaHEHUSI MACChl, CO3/IaHUe

MoIeNIeld MOJIEKYIT (IIapOCTEePKHEBBIX )

Baxneliye npencraBuTeN HEOPraHUYECKUX BEIIECTB

2.1

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — sineMeHT u mpocToe
BelecTBo. HaxoxaeHne Kucmopoaa B mpupoje, GU3NIecKue U XUMHUSCKUE
cBoiicTBa (peakiuu ropenus). Okcuapl. [Ipumenenne kucnopona. CriocoOb
NOJy4YeHUsl KHUCIOpoAa B JabopaTopud M MPOMBINUIEHHOCTH. Kpyroopor

Kucaoposa B mpupojie. O30H — ayuioTpornHas MoaupuKalus KUCIopoa

2.2

TennoBoir (ppeKkT XUMHUUYECKONW peakluHh, TEPMOXMMHYECKHUE YpaBHECHWS,
9K30- U DQHAOTCPMHUYCCKUC PCAKIHU. Tonnuso: YroJjib 1 MCTaH. 3an513HeHI/I€

BO3/yXa, YCHJICHUE MTapHUKOBOTO (P (eKTa, pa3pylieHue 030HOBOTO CIIOS
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Bonopon — snemenT u npoctoe BemiectBo. HaxoxneHnne Bomoposa B Mpupoe,
¢usnueckre M XUMHYECKHE CBOMCTBA, NMPHUMEHEHHE, CIIOCOObI MOTY4EHHs.

Kucinors! 1 comu

24

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUYECKUM YpaBHEHUSIM

2.5

®usnyeckue cBoicTBAa BoAbl. Boma Kkak pacTBopuTenb. PacTBOpBIL.
HacpliieHHble 1 HEHACBIILIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasg [osist BelecTBa B pacTBope. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B MpUpOJAE U B KU3HMU yenoBeka. KpyroBopor
BOABl B IpUpPOAE. 3arpsi3HEHUE MpUPOAHBIX BoA. OxpaHa M OUYUCTKa

MIPUPOHBIX BOJT

2.6

Knaccudukanust Heoprannuecknx coenunennii. Oxcunabl. Kmaccudukarms
OKCHJIOB: coJieoOpa3yromue (OCHOBHBIC, KHUCJIOTHBIC, aM(OTepHbIE) U
HecosieoOpaszyromnue. Homenkiarypa okcuaoB. OU3NMYECKHE U XUMHYECKUE

CBOMCTBA OKCUIOB. [lomyuenue okcuoB

2.7

OcnoBanus. Kraccudukanus ocCHOBaHHWI: INENOYM W HEPACTBOPHMBIE
ocHoBaHus. HomeHknatypa ocHoBaHuil. ®u3nueckue 1 XUMUYECKHE CBOMCTBA

ocHoBaHui. [loryuenne ocHOBaHUM

2.8

Kucnorel. Knaccudukamus xkucnor. Homenkmarypa kucior. Ouszndeckue u
XHMHUYECKHE CBOMCTBA KUCHOT. Pan aktuBHocTM MetaimioB H.H. bekerosa.

[Tonydyenue KuciIoT




2.9

Comu. Homenkiarypa coseil. ®u3ndeckue U XUMHUYECKHE CBOMCTBA COJICH.

ITonyuyenue cosen

2.10

I'enernueckas cB3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHYECKUN HKCIIEPUMEHT: KAueCTBEHHOE OINPEIEICHUE COJCPIKaHUS
KHCTIOpOJia B BO3JlyXe, MOJIyueHHEe, cOOMpaHue, paclio3HaBaHWE U U3ydeHUe
CBOWCTB KUCJIOPOA, HAOIOICHNE B3aUMOCHCTBHSI BEIIECTB C KUCIOPOIOM U
yCIIOBUSI BO3SHUKHOBEHHS U MPEKpallleHrs TOpeHus (1okapa), 03HaKOMJIEHHUE ¢
oOpa3liaMd OKCHJIOB W OIMCAHHE WX CBOWCTB, IOJY4YCHHE, COOUpAHHE,
pacro3HaBaHUe U HU3y4YEHHE CBOMCTB BOjOpoAa (TOpeHue), B3auMOJACHCTBHE
BOJIOpOJIA c OKCHJIOM meau(Il) (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHAIIOB), HAOJIOJCHUE OOPA3Il0B BEHIECTB KOJIUYECTBOM 1 MOJIb,
UCCIICIOBAaHNE OCOOCHHOCTEH  pAcTBOPEHHS BEHIECTB C  Pa3IUIHOU
pPacTBOPUMOCTBIO, MPHUTOTOBJIEHHUE PACTBOPOB C ONPEAENEHHON MaccoBOM
JIOJIE pAacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJbl C METAJUIAMHU
(HatpueM W KaimblieM) (BO3MOXKHO MCIOJIb30BaHUE BHICOMATEPHATIOR),
ONpeJIeJICHUE PACTBOPOB KHCIOT M IIEIOYEH € MOMOIIbIO HHIUKATOPOB,
UCCIIeJIOBaHHE OOpPAa3I[0B HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB,
HAOIO/ICHUE W3MEHEHUS OKpPAaCKH HWHAMKATOPOB B pAcTBOpax KHUCIOT U
miesovei, n3ydeHue B3aumoaencteus okcuaa meau(Il) ¢ pactBopom cepHoit
KUCJIOTBI, KHCIOT C METAJUIAMH, PEAKUMN HEUTpAIU3aLUH, TOJYYEHUE
HEPACTBOPUMBIX OCHOBAaHWN, BBITECHEHHE OJHOTO MeETajula JApYyTuM U3
pacTBOpa COJM, PELIEHNE IKCIIEPUMEHTAIBHBIX 3aJa4 10 Teme «BaxHenmue

KJIaCCbl HCOPTraHNYCCKUX COGHHHCHHﬁ))

Ilepuoanueckuii 3akoH u [leproanueckas cucTeMa XUMUYECKUX JIEMEHTOB
J.N. MenaeneeBa. CTpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIILHBIC PCAKIIUN

3.1

[lepBble TOMBITKM KJIACCHU(PUKAIMK XUMHUYECKHX 3JIeMEHTOB. lloHsTHe O
Ipynnax CXOAHBIX 2JEMEHTOB (ILLEJOYHBIE U IEI0YHO3EMENIbHbIE METaJlIb,
raJloTeHbl, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yloT amdoTepHbIe

OKCH/IbI i TUIPOKCHIBI

3.2

Ilepuonnueckuii 3akoH. [lepromnyeckas cucremMa XUMHUYECKUX HJIEMEHTOB
JA.UN. MenneneeBa. KopoTkomepuogHas U JUIMHHONEPHOAHAs (OPMBI
[lepuoauueckoit cucrembl xumuueckux saeMeHtoB J[.M. Menneneena.
IlIepuonst u rpynmnbl. OU3HMYECKUN CMBICT MOPSAAKOBOIO HOMEpPA, HOMEpPOB

nepuoja U rpymibl JJIEMEHTa
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Ctpoenne atomoB. CocTaB aTOMHBIX sanaep. M3otonbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB TMepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuoanueckoit cucremsl /.. MenaeneeBa. XapakTepuCcTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyoxeHuto B [lepuoanyeckoii cucreme [I.M1. Menneneena

3.4

3aKOHOMepHOCTI/I U3MCHCHUA paJjuyca daTOMOB XHUMHYCCKUX JSJICMCHTOB,
METAJIMYECKUX M HEMETaNIMYECKUX CBOMCTB MO TpyIIaM U TMEepUOJaM.
3nauenue [leproanyeckoro 3akoHa u [lepuoguyeckoit CUCTEMbI XUMUYECKUX
3JIEMEHTOB JUISl Pa3BUTHUS HAaykKu W npakTuku. .M. MenaeneeB — yu€Hblid 1

rpak1aHuH

3.5

Xumnueckasi cBsa3b. KoBaneHTHass (ToJiAipHAsT W HEMOJIApHAs) CBSA3b.

SHGKTpOOTpI/IHaTeJIBHOCTI) XHMHYECKHX 31eMeHTOB. MloHHas CBI3b

3.6

Crenenb okuciienust. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl

OKHCJICHMS B BOcCTaHOBJICHHUA. OKHUCIUTEIN U BOCCTAHOBUTEIIHN

3.7

XVUMUYECKUH OSKCIEPUMEHT: H3y4eHHE OOpa3loB BELIECTB METAIOB H
HEMETAJUIOB, B3aUMOJICHCTBUE THUJIPOKCUJIA IIMHKA C PACTBOPAMU KHUCIOT U
niesouei, MpoBEACHHUE ONBITOB, WILTIOCTPUPYIOIIHUX TPUMEPHI OKUCIUTEIHHO-

BOCCTAHOBUTENBHBIX peaKLUil (TOpeHUe, peakLiiu pas3IoKEeHHs], COEITUHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

BemecTBo 1 xumnueckas peakuus. [loBropenue

1.1

Ilepuonnueckuii 3akoH. Ilepuoanueckas cucTeMa XUMHUUYECKHUX DSJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHYECKUX DJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KM, KalblUid M HUX
COEMHEHUN B COOTBETCTBUM C IOJIOKEHHEM 3JIEMEHTOB B Ilepmommueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHUJbl XUMHUYECKOW CBA3M. THIIBI KPHUCTANIMYECKUX
pEmETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKOU
peIETKH M BHUAAa XUMUYECKOM cBs3u. Kiaccudukanuss ¥ HOMEHKIIATypa
HEOPraHMYECKUX BeUIeCTB (MEXIyHApOJIHAas W TpUBHANbHAS). XUMHYECKHE
CBOMCTBa BELIECTB, OTHOCSIIMXCSA K PA3IMYHBIM KJIacCaM HEOPraHUYEeCKUX

COGHHHCHHﬁ, IFCHCTUYCCKAA CBA3b HCOPraHMYCCKUX BEIICCTB




1.3

Knaccugukanus XMMHYECKUX PEaKIMi 110 Pa3IUYHbIM NPU3HAKaM (110 YUCITy
U COCTaBy y4YaCTBYIOUIMX B PEAKIIMU BEILIECTB, MO TEIUIOBOMY 3P (eKTy, 1o
U3MEHEHMIO CTENEHEH OKHCICHHMS XUMUYECKUX AJIEMEHTOB, IO OOPAaTUMOCTH,
[0 YYacTMIO KaTajau3aropa). OK30- M DJHIOTEPMUYECKHE PEAKIUH,

TepMOXUMHUYECKHEe ypaBHeHUA. [IoHsITHE 0 CKOPOCTH XUMHUYECKOM peakinun

1.4

[TonsiTe 060 0OpPaTUMBIX U HEOOPATUMBIX XMMUYECKUX peaknusax. [lorstue o
TOMOICHHBIX W TCTCPOTCHHLIX PCAKIUAX. Iloustue 0 XHUMHYECCKOM
paBHOBecuH. DakTOpHI, BIMSIOIMIME HA CKOPOCTh XUMHYECKOW pEaKIUuH H

MOJIOKCHHUEC XUMHUYCCKOI'O PAaBHOBCCHUSA

1.5

OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE pcaKkuuu, BHGKTpOHHBIfI 6aJ1ch
OKHCJIMTEIbHO-BOCCTAHOBUTENBHON — peakiuu. (CoOCTaBJI€HHE ypaBHEHHM
OKHCIUTCIIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HCIHOJIb30BaHHCM MCTOJa

3JIEKTPOHHOTO OanaHca

1.6

Teopust IEKTPOIUTHIECKON JUCCOUUALIMHU. DIEKTPOTUTHI U HEATIEKTPOIUTHI.
Karnonsl, annonsl. MexaHu3M IUCCOLMALIMY BELIECTB € PA3INYHBIMUA BUJAMU
xuMHuueckoi cBsi3u. Crenenp qucconnannu. CUIIbHBIC U ClIa0ble 3JEKTPOIHUTHI.
Peakuuu noHHOTO OOMEHa. Y CIOBUS NMPOTEKAHUS PEaKIMii HOHHOTO OOMeHa,
MOJHBIE M COKpall€HHbIE MOHHBIE YpaBHEHUs peakiuii. CBOHCTBA KHUCIIOT,
OCHOBaHMHA UM COJEW B CBeTe MPEICTaBICHUH 00 3JIEKTPOTUTHYECKON

nucconnanuu. KauectBeHHbIe peakiiuy Ha MOHBIL. [loHaTHE O THApOIM3e conen

1.7

XuUMHU4YeCcKui OKCIICPUMCHT: O3HAKOMJICHUC C MOACIISIMU KPUCTAIIMYCCKUX
PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAUIOB U HeMeTaioB (rpadura u
ayiMaza), CIOXKHBIX BELIECTB (XJOpHIA HATPHs); UCCIEIOBAaHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW pEaKIMH OT BO3JCHCTBUS PAa3IUMYHBIX (PAKTOPOB;
UCCIICIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pAacTBOPOB  BEIIECTB, Ipoliecca
JVCCOIMAIIMU  KHUCIIOT, MIeNoYe W coiieli  (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMATEPHUAIIOB); MPOBEACHUE OIBITOB, WIUIIOCTPUPYIOIINX MPU3HAKU
MIPOTEKAHUs peaKIrii HOHHOTO 0OMeHa (00pa3oBaHUe OCaKa, BHIJICIICHHE T'a3a,
o0pa3oBaHue BOBI); ONBITOB, WILTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTEIIFHBIX PEaKIUi (TOpEHHE, PEaKIUU PA3IIOKEHHS, COCTNHCHHUS);
pacmo3HaBaHHE HEOPTraHWYECKHX BEIIECTB C IMOMOIIBI0 KAauyeCTBEHHBIX

peakuuii Ha MOHBI; pelIeHHE HKCIIEPUMEHTAIBHBIX 3a7a4

HemeTamisr 1 ux COCOAMHECHU

2.1

O6mas xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,

XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3UYECKHE CBOICTBa




IIPOCTBIX BEILECTB — raJIOTEHOB. XMMHUYECKHE CBOWCTBA Ha IPHUMEPE XJIOpa
(B3auMOJICHCTBHE C METa/UIaMHU, HEMETAJUTAMH, IIEI0YaMH). XJIOPOBOIOPO/I.
ConsiHast KMCIOTa, XUMHMYECKHE CBOWCTBA, IIONY4YEHHE, IPUMEHECHHE.
JeiictBue xJjiopa M XJIOPOBOAOPOAA Ha OPraHM3M deloBeKa. BakHeline

XJIOpUABI U NX HAXOXJICHUC B IIPUPOILC

2.2

OO6mas xapaktepuctuka 37JeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. CTpoeHue 1 Gpu3nveckue CBoicTBa
MPOCTHIX BEIIECTB — KHUCIOPOAAa W Cepbl. AJUIOTPONHBIE MoAU(UKAIMU
KHCII0pOJia U cepbl. XUMHUYECKHE CBOWMCTBA cepbl. CepoBOIOPOA, CTPOEHHUE,
¢usnueckue u XxumMuueckue cBorcTBa. OKCUABI Cepbl KaK MpPeICTaBUTENN
KHCJIOTHBIX OKcHIOB. CepHasi KUCI0Ta, (U3NUECKHE U XUMUYECKHE CBOMCTBA
(o0mre kak mpeacTaBUTENS Kilacca KUCIOT U cnenuduaeckue). XuMHUIECKUE
peaKIiy, JeKalue B OCHOBE MPOMBIIIICHHOTO CIoco0a MOTY4YEeHUsT CEPHOM
kuciotel. [Ipumenenne. Conu cepHOM KHUCIOTHI, KAUECTBEHHAs! peakiusa Ha
cynbdar-uoH. HaxoxaeHnue ceprl 1 €€ COeTUHEHUN B MPHUPOJE. XUMHUECKOE
3arpsi3HEHNE OKPY’KaIOLIEH Cpelbl COeTMHEHUAMU Cepbl (KUCIOTHBIE JOXKIH,

3arps3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €0 MPEI0TBPAILICHUS
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OOmast xapakTepucTuka 3jeMeHTOB VA-rpymmbl. OcoOEHHOCTH CTpPOCHUs
aTOMOB, XapaKTEPHBIE CTEIEHU OKHCIEHUS. A30T, pPacHpOCTpaHEHHE B
npupoze, pusnueckue U XuMuieckue cBoiictsa. KpyroBopot a3ora B mpupoze.
AmMuak, ero (U3MYECKHME M XHMHUYECKHE CBOWCTBA, IIOJNyYCHHE U
npuMeHeHne. Coiau aMMOHUS, UX (PU3MUYECKHE W XHWMHYECKHE CBOMCTBA,
npumeneHne. KauecTBeHHas peakuyns Ha HOHBI aMMOHHSA. A30THasI KUCIIOTa, €&
nosryueHue, Gu3ndeckrue U XMMHIECKHe CBOMCTBA (00IMe KaK MPeICTaBUTEIS
Kjacca KucIoT W crenuduyeckue). Vcmonp3oBaHue HHUTPATOB M CONEH
aMMOHHS B KaueCTBE MUHEPAIbHBIX yA0OpeHui. XUMHUYeCKoe 3arps3HeHue
OKpYXalolel cpeapl COSTMHEHMSIMU a30Ta (KHCIOTHBIC IO/, 3arpsi3HeHNE

BO3]1yXa, MOYBBI U BOJJOEMOB)

24

®docdop, ammorponHbie MoaupuUKauu Gocdopa, GU3NIECKUE U XUMHUIECKHE
cBoiictBa. Oxcun ¢ochopa(V) u dochopHas kuciaora, ¢(U3UUYECKUE U
XMMHYECKHE CBOWCTBaA, moiydeHue. Mcrmonp3oBanue ¢ochaToB B KadecTBe

MHUHEpAJIbHBIX YA0OpeHHi

2.5

OOmast xapakrepucThka 37meMeHTOB [VA-rpynmnsl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENEHM OKHUCIEHMs. YTJIepoJ, aJIOTPOIHbIE

Monu(dUKaIMK, pacHpoCTpaHEHUE B TpHupone, GU3NUYECKUE U XHUMHUYECKUE




cBoricTBa. Ancopomus. Kpyrosopor yriiepona B npupoze. Okcunbl yriepoa,
X (pu3MYecKkre U XMMUYECKUE CBOWCTBA, JIEHCTBUE HA YKUBHIC OPTaHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOIeMbl, CBSI3aHHBIE C OKCHUIOM
yraepoaa(lV); rumore3a rio06ambHOTO TOTEIUICHHS KIMMAaTa; MapHUKOBBIMA
adext. YrompHas kuciaora U €€ coid, UX (U3NIECKHEe W XUMHUUYECKUE
CBOICTBa, MONy4YeHHE W NMpuMeHeHue. KadecTBeHHast peakiusi Ha KapOoHaT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO03IUCTBE

2.6

[lepBoHauanbHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yriaepoaa (MeTaH, 3TaH, STWIEH, alleTWIeH, 3TaHOJ, TIULEPUH, YKCycHas
kucinota). Ux coctaB um xumuyeckoe ctpoeHue. Ilonstue o Omonmormuecku
BaXHBIX BEILECTBAaX: XHUpax, Oelikax, yriaeBoJax — U MX POJHM B JKU3HU
yesoBeka. MarepuaabHOE €AMHCTBO OPraHM4eCKMX M HEOPraHMYECKUX

COECTMHEHNN

2.7

Kpemunii, ero ¢usnueckue W XHWMHYECKHE CBOWCTBA, TMOJy4YCHHE U
npumenenne. CoenuHeHus] KpeMHUsl B npupoxae. OOmme mpencraBieHust 00
okcune kpemuusA(IV) u kpemuueBoit kucnote. CHIMKATBI, KX UCIOJIb30BAaHUE
B 6I>ITy, MCOAUIIUHCE, IMPOMBIIIJICHHOCTH. Baxxueiinue CTPOUTCIIbHBIC
MaTepHuaybl: KepaMHuKa, CTEKIJIO, IIEMEHT, OCeTOH, kene300eToH. [IpobimemMbr
6G3OHaCHOFO HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCpPUAJIOB B HOBCGI[HGBHOﬁ

KHN3HHU

2.8

XYUMUYECKUHN SKCIEPUMEHT: M3ydeHHEe 00pa3lloB HEOPTaHUYECKUX BEIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IIPOBEICHUE KAUECTBEHHBIX PEAKIU HA XJIOPHUI-
MOHBl M HAOJIOJEHHE MPHU3HAKOB HMX IMPOTEKAHHUS; OMBITHI, OTpa)karollue
¢u3nUecKre 1 XMMUYECKUE CBOMCTBA raJIOT€HOB U UX COCMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB); O3HAKOMIICHHE ¢ 00Opa3liaMy XJIOPUIOB
(rajoreHuI0B); O3HAKOMJICHHE C O0Opa3laMu cepbl U €€ COeIUHEHUSIMHU
(BOBMOXKHO HCIIOJIb30BAHME BHJIEOMATEPUANIOB); HAOIIOJEHUE Mpoiecca
0o0yriMBaHUs caxapa MoJ ACHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3ydeHHe XUMHUYECKUX CBOMCTB pa30aBICHHOMN CEpHOM KUCIIOTHI, IPOBEICHNE
KayeCTBEHHOW peakuuu Ha cyiab(ar-uoH W HaOIIOAeHHEe Npu3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE C PU3MUECKUMH CBOMCTBaMH a30Ta, pocdopa 1 ux
COCMHEHUN (BO3MOXXHO WCIIOIb30BAaHUE BHJACOMATEpPHAIOB), oOpazmamMu
a30THBIX U (HOCHOPHBIX YAOOPEHUI; MOIyueHUe, COONpaHue, pacrio3HABaHHE
U U3YyYEHHE CBOMCTB aMMHaKa; MPOBEACHHE KAaueCTBEHHBIX pEaKluil Ha MOH

aMmMOoHUS ¥ ¢ocdar-MOH W U3yYEHHE MPU3HAKOB MX MPOTEKAHMS,




B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C ME/IbI0 (BO3MOYKHO
MCIIOJIb30BaHUE BUAECOMATEPUAIIOB); M3YYEHHE MOJEIEN KpUCTaNINYECKUX
peméTok anMasa, Trpaura, (QyUIepeHa; O3HAKOMIIEHHE C IPOLECCOM
a71copOIMK pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
IIPOTHBOIa3a; MOJydyeHHe, cOOMpaHue, pacllo3HAaBaHUE U U3YyYCHHE CBOWCTB
YIJIEKHCIIOTO Ta3a; MpOBe/eHHEe KadeCTBEHHBIX peakuuid Ha KapOoHaT- U
CHWJIMKAaT-HOHBl M W3Y4YCHHE NPHU3HAKOB HX IPOTEKAHUS; O3HAKOMIICHHE C
NPOAYKIMEN CUIMKATHOW MPOMBIIIJIEHHOCTH; PELIEHUE 3KCIEPUMEHTAIBHBIX

3aJa4 110 TEMEC «BakHele HeMeTalIbl 1 HX COCANHCHUA»

MeTamisl U uX COCIUHECHUA

3.1

OO01mas xapakTepuCTUKa XMMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHHUU
ux nosioxkeHus B llepuoguyeckoi cucreMe XMMHUYECKMX 3JIeMeHTOB J[.M.
MenneneeBa u ctpoeHus aroMoB. CTpoeHUE METAIIOB. MeTaiinyeckas CBsi3b
U METAJUIMYeCKas KpUCTalNIM4ecKass pemeTKa. OJIEKTPOXUMHUUYECKUN Pl

HanpsHKEHUH METAILIIOB
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®dusnveckue 1 XUMHIECKUE CBOMCTBA MeTaIOB. O0IIHE CIIOCOOBI TOTYyISHUS
MmeTaiuioB. IloasdaTre o KOppO3uHr MCTAJIJIOB, OCHOBHBIC CHOCOGBI 3alllUThI UX OT
Koppo3un. CrijiaBsl (CTadb, 9yT'yH, JIOPATIOMAHHAN, OPOH3a) M UX TPUMEHEHHUE

B OBITY M TPOMBILITIEHHOCTH
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[I{emounble MeTauibl: MONOXKeHHE B llepuoauyeckoil cucreMe XUMHUYECKHX
anemeHnToB JI.1. MenneneeBa; CTpOCHUE UX aTOMOB; HAXO0XIEHUE B IIPUPOJIE.
dusndeckue 1 XUMHYECKUE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHIbI
U TUJIPOKCUIBI HAaTpusi W Kanus. [[puMeHeHHe MIENOYHBIX METAUIOB M UX

COCTMHEHNN

34

Illenouyno3eMenpHble METAJIBl MarHui W KallbIUM: IIOJIOKCHHE B
Ilepuonnueckoit cucreme xumuueckux osnemeHtoB J[.M. Menneneesa;
CTPOEHHE UX aTOMOB; HaxOKJAeHUE B Mpupojae. PU3nyeckue U XUMUYECKUE
CBOMCTBA MarHusi U Kaubliusg. BakHeliie coequHeHHs KaiblMs (OKCH],

TUAPOKCHU, coiin). JKECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHeHus

3.5

AmoMuHui: nonoxenue B llepronnyeckoil cucteMe XMMHUYECKUX SJIEMEHTOB
J.. MenneneeBa; cTpoeHHe aroMma; HaxoxaeHue B npupone. dusnueckue u
XUMHYECKUE CBOWCTBA aIIOMHHHSA. AMQOTEpHbIE CBOWCTBA OKCHAA W

TUAPOKCH/IA AITFOMUHUS

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XxumMuueckux 3nemMenton J[. 1.

MeHneneeBa; CTpOCHHE aToMa; HaxXOXJICHHWE B mpupojae. dusudeckwe u




XUMHUYECKHE CBOMCTBA jkene3a. Okcupapl, ruapokcuasl u comu xkenesa(ll) u

xenesza(lll), ux cocras, CBOMCTBA U MOTyYEHUE

3.7

XVMUYECKUH IKCIIEPUMEHT: O3HAKOMIICHUE C 00pa3liaMy METaJJIOB U CIIJIABOB,
uX (U3NYECKMMH CBOWCTBAMU; M3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METAIIOB
(BO3MOXKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHUSL OKCHJAa KaJblUs W HATpUs C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB); UCCIEIOBAHUE CBOMCTB KECTKOUM BOJIBI;
mpolecca TOpPEeHHsl Kelle3a B KHCIOpojAe (BO3MOXHO HCIIOJNb30BaHHE
BUJICOMATEPHAJIOB); PU3HAKOB MPOTEKAHNS KAYECTBEHHBIX PEAKIIUi HA HOHBI
(maraus, Kambius, amoMmuHuUs, nuHka, skenesza(ll) m xemesa(Ill), memgu(Il);
HaOII0/IEHUE W OTIMCAHKE MTPOIIECCOB OKPAIIMBAHUS [IJIAMCHH HOHAMY HATPHS,
Kamuss W Kadblus (BO3MOXXHO — HCIOJIb30BaHUE  BUAEOMATEPUAJIOB);
UCClIeIOBaHHEe aM(POTEPHBIX CBOWCTB THAPOKCHAA ATFOMHHHS U THAPOKCUAA
[IMHKA; pelIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxHeine MeTamisl

U UX COCAUHCHU A

XHUMHA U OKpYXKarolas cpeaa

4.1

HoBsie maTepuansl 1 TexHOJIOrMU. BelecTBa U MaTepuaibl B TOBCEIHEBHOM
JKA3HU YeJIOBEeKa. XUMUA U 3I0poBbe. be3omacHoe ucnoap30BaHue BEUIECTB U
XUMHUYECKHUX peakiuil B ObITy. [lepBas moMoIib nNpu XUMHUYECKUX OKOTax U

OTpaBJICHUAX

4.2

OCHOBBI  JKOJIOTMUECKOM  TI'pPaMOTHOCTH.  XHMHYECKOE  3arps3HEeHue
okpyxkarotiei cpeapl [IJIK. Posib XuMuu B penieHur 3KOJIOTHIECKUX MTPOOIIEM.
[IpupoaHble MCTOUYHUKU YTIIEBOAOPOAOB (Yroib, MPUPOIHBINA Ta3, HEPTh),

MPOAYKTHI UX MEepepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUH SKCTIEPUMEHT: U3ydeHHEe 00pa31ioB MaTepHasioB (CTEKJIIO, CTLIIABbI

METAJIJIOB, TOJINMEPHBIE MaTEPUAIIbI)




IMPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pPe3yJIbTATaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30BaTeILHOM
NMPOrpaMMbl OCHOBHOI'0 00111ero o0pa3zoBanus Ha ocHoBe PI'OC

1

[Ipencrapnenue:

1.1

0 T03HABA€MOCTH SBJICHUW NPUPOJbI, MOHMMAaHHE OOBEKTHBHOMN
3HAYMMOCTH OCHOB XMMHYECKON HAayKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIIel KyJIbTypbl U IPAaKTHUYECKOMN
NESTEIIbHOCTH 4YeJIOBEKa B YCJIOBHSIX COBPEMEHHOTO OOIIECTBa;

IIOHUMaHHUEC MECTAa XUMHUH CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX METOJAaX IMO3HAHHA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAaX MCCICIOBAHUA BCHICCTB W HU3YUYCHHUA
XUMHUYCCKHUX peaKuHﬁ; YMCHHUEC HCIIOJb30BaTb MOACIMU  JJIA

0OBSICHEHUS! CTPOEHUS aTOMOB M MOJICKYJI

1.3

0 cepax nmpodeccnoHaTbHON AESITEIIBHOCTH, CBA3aHHBIX C XUMHEH
U COBPEMEHHBIMHM TEXHOJOTHSMHU, OCHOBAaHHBIMH Ha JOCTHIKEHHSIX
XUMHYECKOW HAYKH, YTO IMO3BOJIUT OOYYAIONIMMCS pacCMaTpHBATh
XUMHIO Kak cdepy cBoeil Oyaymed  mpodeccHoHanbHOM
NESTeIbHOCTH W CHENIaTh OCO3HAHHBIM BBIOOD XHMHUHM Kak
npopMILHOTO TMpeaMeTa NpU Mepexoie Ha YPOBEHb CPEIHEro

obmero oopa3oBaHus

Brnanenne cucteMoil XMMHMYECKHUX 3HAHMM W YMEHHE IMPUMEHSThH

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpasd BKIIKOYACT:

2.1

BOKHEHIIINE XMMUYECKUE TIOHATHUS: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, IIPOCTOE U CI0KHOE BELIECTBO, OHOPOAHAS U
HEO/IHOPOJHAsi CMEChb, OTHOCUTEIIbHBIE aTOMHAasi W MOJIEKYIsApHas
Macchl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MOJIPHBIN
00BEM, OKCH, KUCIIOTAa, OCHOBAaHUE, CONb (CPeHHsIsl), XUMHUYECKAs
peakuus, peakUM COEIUHEHUS, pPEeaKlMU pas3JIOKEHUs, PEaKLUU
3aMEIleHNs, Peakul OOMEHa, TEeTUIOBON (P (EKT peakiuu, 3K30- U
9HJIOTEPMHUUYECKHE PEaKIMU, PacTBOP, MAccoBasi A0JII XMMUYECKOTO

OJICMCHTa B COCIMHCHUH, MaccoBasg O0JId U MIPOUCHTHAasd




KOHIICHTpAKs BEIECTBA B PACTBOPE, SAPO aTOMA, HIIEKTPOHHBIHN CIIOH
aToma, aToMHasi OopOuTaj b, PagUyC aTroMa, BaJEHTHOCTb, CTENECHb
OKHCIICHUS], XUMUYECKas! CBSI3b, AIEKTPOOTPULATETILHOCTD, MOJISPHASL
U HEMOJISIpHAsi KOBAJICHTHAs CBS3b, MOHHAS CBsI3b, METAIIMYECKas
CBSI3b, KPUCTAIMYECKAsl pEIIETKA (AaTOMHAs!, HOHHAsI, METAJUTNYEeCKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHUOH, 3JICKTPOJIUT M HEIJIEKTPOIIUT,
JNEKTPOJINTHYECKAs JUCCOIMAIMS, pEaKnuud HMOHHOTO OOMEeHa,
OKHCJIUTENIbHO-BOCCTAHOBUTENIBHBIE  PEAKIMM,  OKUCIUTEIb U
BOCCTAQHOBHTEINb, OKHCICHHE U BOCCTAHOBJICHHE, JJICKTPOIN3,
XMMUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMbIE PEaKLnH,
CKOpPOCTh XHMMHYECKOW peakuuu, Karamuzatop, I[IJIK, kopposus

MCETAaJlJIIOB, CILJIaBBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbl XMUMHUHU: 3aKOH COXPAaHEHHUS MAacChl,
nepuoguueckuii 3akoH .M. MengeneeBa, 3aKOH MOCTOSHCTBA

COCTaBa, 3aKOH ABOTaJpo
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TEOPUM  XUMHUH:  aTOMHO-MOJICKYJISIDHAas ~ TEOpHs,  TEOpHs

AJICKTPOJIUTUYECKON JTUCCOIHAITIT

Branenne ocHOBaMM XMMHUYECKOW TPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMCHHUC TPaBUIIbHO HCIIOJb30BATH HU3YYCHHBIC BCHICCTBA U
Matepuaibl (B TOM YHUCIIE MHUHEpaIbHBIE yIOOPEHHUs, METAIUIBl U
CIUIaBBl, TPOMYKTHl  IEpepaboTKH TMPHPOJIHBIX  HCTOYHHKOB
yTII€BOOPOAOB (yTJIsi, MPUPOIHOTO Ta3a, HepTH) B OBITY, CETHCKOM
X03$II>'ICTBG, Ha TPOU3BOACTBC U IIOHHMMAHUC 3HAYCHUSA IKHUPOB,
OCnmKOB,  YIJIEBOJNOB  JUII  OpraHM3Ma  YEJIOBEKa;  YMCHHE
MMPOTrHO3UPOBATh BJIIMAHUC BCIICCTB U XUMHYCCKUX IIPOLCCCOB Ha

OpraHHU3M YeJIOBEKa M OKPY>KAIOL[YI0 PUPOTHYIO CPEAY

3.2

YMCHHUEC UHTCIPUPOBATE XMMHUYCCKHUEC 3HAHHUA CO 3HAHHUAMHU OPYIrux

y4eOHBIX IPEIMETOB

3.3

HaJIMYME OMbITa paboTHI C Pa3TUYHBIMUA UCTOYHUKAMHU WH(pOpMAIUU
[0 XMMHUH (Hay4Has M Hay4dHO-NOMYJISIpHAsl JUTEparypa, CIOBapH,

CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yYMEHHE OOBEKTHUBHO OILEHWBATh WH(OPMALMIO O BEIIECTBAX, HUX
IOpEeBpalleHUsIX M MPAaKTHUYECKOM TMPUMEHEHHUHM U YMEHHE

HCIIOJIB30BaTh €€ AJId pCIICHU A yLIGGHO-HOSHaBaTG.HBHBIX 3aJa4d




BJ'IaI[eHI/Ie OCHOBaMHM TOHSITHHHOTO amnrmnapara U CHMBOJIMYECKOI'O

SI3bIKa XUMHH JJIS1 COCTaBJIEHUS (HOpMYJT HEOPTaHUYECKUX BEIIECTB,

4 YpaBHEHUN XHMHUYECKUX pPEaKIMi; OCHOBAMHU XHUMHUYECKOM
HoMmeHknarypsl (IUPAC u TpuBHanbHOI)
YMeHue oObsSICHITh CBSA3b MOJOXKEHHS dNeMeHTa B [lepuoamueckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHUSI aTOMOB
5 XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apsn sjapa, oOIee Yucio
3JIEKTPOHOB), paclpeieieHueM JJIEKTPOHOB IO 3HEPreTUYECKUM
YPOBHSIM aTOMOB TMEPBBIX TPEX NEPUOJOB, KATUS U KaJIbLUS
IIpencraBinenue 0  NEPUOAMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHYECKHX 3JIEMEHTOB (palyc aTroma, 3IeKTPOOTPULIATENIbHOCTD ),
6 MOPOCTBIX M CIOXHBIX BEIIECTB OT IOJIOKEHUS BJIEMEHTOB B
[lepmonnueckoir cucremMe (B MajblX TMEPUOJAX M  TJIABHBIX
MOATPYIINAX) U 3JIEKTPOHHOTO CTPOEHHUS aTOMa
7 YMmenue kinaccupumpoBarth:
7.1 XUMUYECKHUE JIEMEHTBI
7.2 HEOPraHWYECKHUE BEIIECTBA
7.3 XUMHUYECKHE PEAKIINHI
8 YMenue onpenensiTh:
g1 BAJICHTHOCTb M CTENEHb OKUCICHHUS] XUMUUYECKUX AJIEMEHTOB, 3apsiji
' HOHA
22 BUJI XUMHUYECKOM CBS3M U THUIN KPUCTAJUIMUECKOW CTPYKTYpHI B
' COETMHEHUX
8.3 XapaxkTep Cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH)
8.4 OKUCIUTENh U BOCCTAHOBUTEIIb
9 YMeHue xapakTepu3oBarh (HU3NUEeCKHe U XUMUUYECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOIOpPOA, TpaduT, anamas,
9.1 KpeMHHI, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIH, MarHHMH,
KaJIbIIUN, aJTFOMUHUM, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ MX BOJHBIX PacTBOPOB (BOJA,
97 aMMHaK, XJOPOBOAOPOJ, CEPOBOJAOPOM, OKCHABI U THIPOKCUIBI

metaimioB [-ITA rpymnm, amromunus, meau (II), muaka, sxenesa (II u

I11), oxcuapt yrneponaa (I u IV), kpemuus (IV), azota u pochopa (111




u V), cepor (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,

docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTa U X COJIH)

IMPOrHO3UPOBATE W  XAPAKTCPHU30BATH CBOIMCTBa B€OICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, NIPHUMCHCHHUE BCIICCTB B

23 3aBUCUMOCTH OT WX CBOMCTB, BO3MOXHOCTb IPOTCKAHHS
XUMHYECKHUX MPEBPAIICHNUN B Pa3IMUHbIX YCIOBHIX
10 YMeHue cocTaBiIsTh MOJIEKYIIPHbIE U MOHHBIE YPaBHEHUS pPEeaKIIU,
B TOM YHCIIE:
10.1 peakiuii HOoHHOTro 0OMeHa
10.2 OKUCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOMCTBAa H3YYEHHBIX KJIACCOB
' (Tpyrin) HeOpraHUYEeCKUX BEUIECTB
10.4 MOJATBEPKIAIOLIUX FEHETUUECKYIO B3aMOCBSI3b MEXKAY HUMU
11 YMeHue BEIYUCIATH (IPOBOJUTH PACUEThI):
111 OTHOCUTEIIFHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJI0 XMMHUYECKOI'0 JIEMEHTA B COSMHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00beM Ira3oB
114 M0 ypPaBHEHUSM XHMHUYECKUX PEAKIUH M HAXOAUTHh KOJIHMYECTBO
' BellecTBa, 00bEM U Maccy peareHTOB WM MPOIYKTOB peakluu
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJlaMH  HAy4YHOro TMo3HaHUS (HaOironeHue,
101 U3MEpEeHue, IKCIEPUMEHT, MOICTTMPOBAHNE) TPU U3YUYCHHH BEIIECTB
' U XUMHYECKHUX SIBJIEHUI; yMeHue chopMynupoBaTh MpodieMy u
MPEIJIOKUTH MMYTH €€ PEIICHUS
129 Oe3omacHOi pabOThl C XUMHUYECKHUMH BEUIECTBAMH, XHUMHUYECKOMN
' MOCY/I0H ¥ J1aOOpaTOPHBIM 000PYI0BAHHEM
npaBujaMu 0e30MmacHOTO oOpareHus c BEILIECTBAMH,
UCIIOJIb3YEMBIMU B TOBCEIHEBHOM KM3HU, MTPaBUJIaMU TTOBEJCHUS B
193 Hensix cOepekeHus: 370pOBbsl U OKPYXKAIOIIEH MPUPOIHON Cpembl;

MOHMMaHUE BpeJa (OMacHOCTH) BO3ACUCTBUS Ha )KUBbIE OPraHU3MBbI
OnpeAenEHHBIX BEILECTB, croco6oB YMEHBILIECHUS u

MIPEIOTBPAICHUS X BPEIHOTO BO3JACUCTBUS
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Hannane IMPAKTUYCCKUX HABBIKOB INITAHUPOBAHHUA U OCYIICCTBIICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

HN3YUCHUC n OIIMCaHHEC (I)I/I3I/I‘-IGCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHCE C (1)I/I?>I/ILICCKI/IMI/I N XUMHWYCCKUMU ABJICHHUAMU, OIIBITHI,

WJUTFOCTPUPYIOLIME IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUiI

13.2

U3y4eHHe CIIOCOO0B pa3eieHus cMecer

13.3

NIOJIyYEHUE KHUCIOpPOJAa M H3YYEHHE €ro CBOMCTB; IIOJyYEHHUE
BOJIOpOJIa ¥ U3YYEHUE €r0 CBOMCTB; MOIYYEHHE YIJIEKHCIIOTO ra3a 1
U3Y4YEHHE €ro CBOMCTB; IIOJyYE€HHWE aMMHUaKa M HU3YyYEHUE €ro

CBOJCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MaCcCOBOW JOJEH

pacTBOPEHHOTO BELIECTBA

13.5

OpPUMEHEHHEe  MHAMKATOpoB  (JlakMyca,  METWJIOpaHXa U
denondranenna) s OnpeaeNeHUsl XapakTepa cpellbl B pacTBOPax

KHCJIOT U IIeJIoYel

13.6

WCCIICIOBAHUE M ONMCAHUE CBOWCTB HEOPraHUYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; U3y4EHHE B3AUMOICHCTBHSI KMUCIIOT C METaJUIaAMHU,
OKCHJIaMM  METAJUIOB,  pPAacTBOPUMBIMM W HEPaCTBOPUMBIMH
OCHOBAHMSIMU, COJIIMU; TIOJIy4YEHHE HEPAaCTBOPUMBIX OCHOBAHMIA,
BBITECHEHHWE OJIHOTO MeETajula JpPYruM M3 pacTBOpa COJIH;
UCClieJoBaHNEe aM(OTEPHBIX CBOWCTB THUIPOKCHIOB AIIOMHUHHS U

LIUHKA

13.7

pelieHne SKCIePUMEHTATBHBIX 3a7a4 10 TeMaM: «OCHOBHBIE KJIaCChI
HEOPTraHUYECKHUX COCTUHEHUIY; «INEeKTPOIUTHYECKAS
IHUCccolManusy; «BakHeHIIne HeMETAUIBI W HUX COCAUHEHHUS;

«Baxuei1me MeTajIbl 1 X COSIUHEHUS

13.8

XUMHYECKHE  JKCIIEPUMEHTHI,  WIUIIOCTPUPYIOLIME  IIPU3HAKU
NPOTEKaHUS PEeaKIuii HOHHOTO OOMEHa; KaueCTBCHHBIC PEaKIUU Ha
NPUCYTCTBYIOLME B BOAHBIX PAaCTBOPAX MOHBI: XJIOPHI-, OpOMUI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
TUAPOKCUA-UOHLBI, KATUOHBI aAMMOHUS, MarHus, KaJIbIIU, aJIOMUHUS,

kenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

YMmenue:




NPEJCTaBISATh pPE3yIbTaThl OSKCIEpUMEHTa B (opme BBIBOJOB,

14.1 JI0Ka3aTebCTB, TpaUKOB M TaOJIUI[ U BBIABIATH SMIIUPUYECKHE
3aKOHOMEPHOCTH
YCTaHABIWBATh  CBSI3M  MEXIY  pEalbHO  HaOII0JaeMBIMHU
14.2 XAMUYECKHUMHU SABJIEHUSAMH U MPOLECCAMH, IPOUCXOISIIIMMU B

MakKpo- U MUKPOMHUPE, OOBACHATH TPUUUHBI MHOTOOOPAa3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

1

HepBOHa‘-Ia.HBHBIe XUMHUYCCKUC ITOHATUA

1.1

UucTteie BemecTBa 1 cMecH. CriocoObl pa3iesieHus cMecei

1.2

ATOoMBI W MOJICKYJIBI. Xumudgeckue d3neMeHThl. CHMBOJIBI XMMHYECKHX

9JICMCHTOB. HpOCTBIe 1 CJIOKHBIC BEIICCTBA.

1.3

Xumuueckass Qopmyna. BaleHTHOCTb aTOMOB XMMHYECKHX 3JIEMEHTOB.

CreneHb OKUCIICHUSA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIIIECTB. OTHOocuTenbHAsg aTOMHAs Macca.
OrHocuTtenbHas MOJICKYJIsIpHAad Macca. MaccoBas 7015 XUMHAYECKOI0 dJIEMEHTa

B COCAUMHCHUU

1.5

KonnuectBo BemectBa. Monb. MomsipHass macca. MosisspHbIii 00bEM Ta30B.

BzanmocBs3n KOJIMYCCTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX CAUHHUIL BCIICCTBA

1.6

OuU3NYECKUE U XUMMHUYECKUE SIBIICHUS. XUMHUUECKasl Peaklus U €€ MpU3HAKHU.

3aKOH COXpaHEHMs MACChI BEILIECTB. XMMHUECKUE YPaBHEHHUS

[Tepuonnueckuii 3axkoH U Ilepuonnueckas cucremMa XMMHUYECKHUX DJIEMEHTOB

J.1. MenneneeBa. CTpoeHre aTOMOB

2.1

[Tepuonuueckuii 3akoH. I[lepronnueckas cucTEMa XUMHYECKHX SJIEMEHTOB
.M. Menneneesa. Ilepuoasl u rpynmbsl. @U3NMUECKUN CMBICT MOPSIAKOBOTO

HOMEpa, HOMEPOB MepHOa U IPYIIIbI JJIEMEHTa

2.2

Crpoenne aromoB. CoctaB aTOMHBIX sijiep. M3otomnbl. DnekTpoHbl. CTpoeHne
AJIEKTPOHHBIX 000J0YeK aToMoB TMepBbIX 20 XMMHUYECKHX JJIEMEHTOB

[Tepuonuueckoii cucremsl [I.1. Menneneena
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3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB XUMUYECKHUX JIEMEHTOB IEPBBIX TPEX
MEPUOJIOB, Kalus, Kalblus (paguyca aTOMOB, 3JIEKTPOOTPULIATEIILHOCTH,
METAJIMYECKMX M HEMETaNIMYECKUX CBOMCTB) M HX COEAMHEHHH B
COOTBETCTBUHU C TMOJOXEHHEM »3JeMeHTOB B Ilepuoauueckoil cucreme u

CTPOCHUEM HUX AaTOMOB

Crpoenue BemiecTBa

3.1

Xumuueckasi cBs3b. KoBajeHTHas (MOJsipHAss W HEMOJSIPHAs)  CBSI3b.
DNEeKTpOOTPULIATETbHOCTh ~ XMMHYECKUX  3JeMeHTOB. oHHas  CBs3b.

Meramnueckas CBSI3b




32

Tunbl KpUCTAUIMYECKUX pPEIETOK (aTOMHAs, HWOHHAs, MeTauIndeckKas),
3aBUCUMOCTBH CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMUECKOW PELIETKH U BUIA

XUMHUYECKOU CBA3HU

Baxneline mnpeacraBuTeNM HEOPraHMYECKUX BemiecTB. HemeTtamibl u ux

COCIMHCHNSI. Metaminl 1 ux COCAUHCHHUA

4.1

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKHX COCAMHCHHIA: OKCHIOB
(conmeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) "
HecoJieoOpa3yoInue; OCHOBaHUN (IIENOYM W HEPACTBOPUMBIC OCHOBAHUS);
KHCIIOT (KUCIOPOACOAEpKAMe U OECKUCIOPOJIHBIE, OJHOOCHOBHBIE W

MHOTOOCHOBHBIE); COJIEH (CPeTHUX M KUCIIBIX)

4.2

duznueckue W XHUMHUYECKHE CBOMICTBa MNPOCTLIX BCHICCTB-HEMCTAJJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, CEPHI, a30Ta, pochopa, yriaepoa, KpeMHHSI

4.3

dusznueckue U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAILIOB: JIMUTHS,
HaTpUsl, KaJdus, MarHUs ¥ KaJbIUs, ATFOMUHUSA, JKeJe3a. DICKTPOXUMHUICCKUN

PSI HAIPSKEHUN METAJLIOB

44

OuU3NYECKUE U XMMHYECKHUE CBOMCTBA BOJOPOIHBIX COCIMHEHUN HEMETAIIOB:

XJIOPOBOJIOPOIa, CEPOBOAOPO/IA, AMMHAKA

4.5

dusnyeckue ¥ XMMHUYECKHE CBOMCTBA OKCHUIIOB HemeTauioB: cepwl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [Tomyuenue

OKCHUJ0B HEMETAJIJIIOB

4.6

Xumudeckrue cBorcTBa OKCHIOB: MeTtawioB [A-IIIA rpynm, muaka, meau(Il) u

xene3za(ll, III). [Tomydenre okCUIOB METAIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAaHUN U aM(OTEPHBIX TUIPOKCUIOB (HA TIpUMEpe
THAPOKCUIOB allIOMMHHUS, JKene3a, LuHKa). [lomydyeHne OCHOBaHUN U

aM(OTEpHBIX TUAPOKCUIOB

4.8

OOmre XMMUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOZAOPOAHOM, CEPOBOJOPOIHOM,
CEpHUCTOM, CepHOU, a30THOH, (hochopHOH, KpeMHHUEBOM, yronbHOU. OcoObie
XMMHYECKUE CBOWCTBA KOHUEHTPUPOBAHHONW CEpPHOM U a30THOM KHCIOT.

[Tony4yenue kucior

4.9

OOue xuMu4Yeckre cBoiicTBa cpennux coneil. [lomydenue coneit

4.10

HOHY‘-IGHI/IG, CO6I/IpaHI/Ie, pacrmo3HaBaHUC BOAOPOAA, KHCJIOpOJa, aMMHAKa,

YIIIEKUCIIOTO Ta3a B 1abopaTopun

4.11

[Tonyuenne aMmMuaka, CEpHOM M a30THOM KHCIOT B TPOMBITIUIEHHOCTH. OO011T1He

CHOCOOBI TOTYyYEHUST METAIIIOB




4.12

I'eneTmueckas CBA3b MCXKIY KilaCCaMU HEOPTaHUYCCKUX COGI[I/IHGHI/II\/'I

XHUMUYECKUE PEaKINU

5.1

Krnaccudukanus XuMHuuecKrux peakui o pa3inyHbIM PU3HAKaM: [0 YUCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMH BELIECTB, MO TEMJIOBOMY 3(PQEKTy, IO

N3MEHEHMIO CTEIICHEH OKHMCIICHNS XUMHUYECKIX YJIEMCHTOB

5.2

TennoBoit 3(pdeKkT XUMUYECKON peakIuu, TEPMOXUMHUUYECKUE YpaBHEHUSI.

DK30- U SHIOTEPMUYECKUE peakUU. TepMOXUMUYECKUE YPAaBHEHUS
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OKUCIUTEIHLHOBOCCTAHOBUTEILHBIE pCaKkmuu. OKHUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipomecchl  OKUCIEHWST W BOCCTAHOBJIICHHMS.  ODJIGKTPOHHBIM  OanaHC

OKHCIIMTEILHOBOCCTAHOBUTEIILHOM pcaknuuunu
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Teopus 27EKTPONUTHYECKON AUCCOMai. KaTHOHBI, aHUOHBI. DJIEKTPOIUTHI

W HCOJICKTPOJIUTHI. CunbHbIE U cIa0bIe OJICKTPOJIUTHI. CreneHb Juccomuanumn

5.5

Peakiiun noHHOTO OOMEHA. YCIOBHS NMPOTEKAHHUS PEaKIMii MOHHOTO OOMEHa,

TMIOJIHBIE U COKpAIIEHHBIE HOHHBIE YPaBHEHUS peaKkLui

XUMUA U OKpYXKaroiasi cpea

6.1

BemectBa m maTepuanbl B TMOBCEIHEBHOW >KM3HU YelloBeKka. besomacHoe
UCIOJIb30BAHME BEUIECTB M XMMUYECKHX peakiuii B jJabopaTopuu U OBITY.

HepBaﬂ IIOMOIIB ITPHU XUMHUYCCKUX 0KOraX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKPYXKamIIeH cpenbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3/IyXa U BOAOEMOB), CIIOCOOBI €r0 MPEAOTBPAIICHUS
[Ipenenbras monmyctumasi koHneHtpamus BemectB (I1JIK). Pomp xumuu B
pEIICHUH JKOJOTMYECKUX TpodiieM. YculieHHEe MapHUKOBOTO 3ddekTa,

paspylieHre 030HOBOTO CIIOS

6.3

[Tpumenenue cepsl, azota, Gocdopa, yriepoaa, KPeMHUS U UX COCAUHEHHA B
OBITYy, MeQUIMHE, NPOMBIIUICHHOCTH U CEIbCKOM Xo3siicTBe. [Ipumenenue
METAJUIOB M CIUIABOB (CTallb, YYT'yH, TIOPAJTIOMUHHNA, OpoH3a) B OBITY M
IPOMBIIUICHHOCTH UX coequHeHMH. [IoHsATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIC

CIOCOOBI 3aIIUTHI UX OT KOPPO3HU

6.4

[TpupoaHble HWCTOYHMKH YTIIEBOJOPONOB (yrojb, MPUPOIHBIN ra3, HE(Tb),

MPOYKTHI UX IepepaboTKu (OEH3MH), UX PO B OBITY M MPOMBIIIJIEHHOCTH

6.5

[lepBoHavabHBIE TIOHATHS OO0 OPraHMYECKHX BEIIECTBAX KAaK O COCIUHEHHSX
yraepojia (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STAHOJL, TTIUIEPUH, YKCYCHAsl KUCIIOTA).
[TonsiTie 0 OMOJOTMYECKH BaKHBIX BEIIECTBAX: KUPAX, OCIIKaX, YrIIeBOIaX — U UX

POJIH B )KU3HU YCIIOBCKA




Pacuértrr:

7.1 o ¢popMysaM XUMHUYECKUX COCTMHECHUN
7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMHUYECKHUM YPaBHEHUAM




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



