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IMNOACHHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeabHOI MPOrpaMMbl OCHOBHOT'O 0011IET0 00pa30BaHus, PEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe deaepanbHOll pabodeil mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIIEIIIUU MPENoAaBaHusl y4eOHOTro npeaMera « XuMHUsD)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepannm.

[Iporpamma mo xumuu Aa€T MPECTABICHUE O IENsIX, OOIel cTpaTeruu
oOy4eHHs, BOCHHUTAHUS U PAa3BUTHS OOYYAIOIMIMUXCA CPEACTBAMU yYEeOHOTO
IIpeIMeETa, YCTaHaBIINBAECT 00s13aTeNIbHOE MPEIMETHOE coAeprKaHHue,
IIPEyCMAaTPUBAECT PACIpPEICICHUE €ro Mo KijlaccaM U CTPYKTYpPUPOBAHHUE IIO
pa3zgenaM M TeMaM MpOorpaMMbl MO XUMHH, ONPEAEISET KOJIMYECTBEHHBIC U
Ka4eCTBEHHBIC XapaKTEPUCTUKH COIEpKaHMUS, PEKOMEH1YyEMYIO
MOCJICIOBATEILHOCTh ~ M3YUYECHUS XHMHUHA C YYETOM  MEKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEeN  00yYaroluXxcsi, OINpeAeNseT BO3MOXKXHOCTH MpeaMera s
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTEIbHOU
IPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKKe TPeOOBaHMIA K
pe3yibpTaTamM 00y4YeHUs XUMUU Ha YPOBHE IIeJieH U3yUYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENLHON JEATETLHOCTH O0O0YyYalolmerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMUS.

3HaHUWE XUMHHU CIYXUT OCHOBOM Juisi (OPMUPOBAHHMS MUPOBO33PEHUS
00yyaroIierocs, ero MpeACTaBICHU 0 MaTEpUAIbLHOM €IMHCTBE MHPA, BAXKHYIO
poJib UrparoT (GOpMUPYEMbIE XUMHEH MPEICTAaBICHUS O B3aWMOIIPEBPAIICHUSIX
SHEPrUud M 00 SBOJIIOLMHU BEUIECTB B MPUPOJE, O MYTAX PEHIeHUs rio0ajbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS UEJIOBEUECTBA — CBIPbEBOM, SHEPrEeTUUYECKOM,
NUIIEBOM M 3KOJOTMYECKON O€30MaCHOCTH, POOJIEM 3APaBOOXPAHEHHUS.

N3yuyenne xumunn:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEM IS  CaMOpa3BUTUA U
dbopMHUpOBaHUA KYJIbTYpPbI IMYHOCTH, €€ 00111ei U (PyHKIIMOHATIbLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHWE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJaronmxcsi, HABBIKOB HMX CAMOCTOSITEIHHOW  y4eOHOW  JAESITEIBHOCTH,
IKCIIEPUMEHTATILHBIX M HCCIEJOBATEIBCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM eI TeIbHOCTH;

3HAKOMHUT CO CIHENU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3MJISJIa HA €UHCTBO MPUPOBI U YETIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUY E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH O0YJarOIINXCS;



croco0CcTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
o0pa3oBaHUE 00yYArOIUXCS.

JlanHple HampaBiieHHs B OOYyYEHMHM XHMHH OOECHEYHMBAIOTCS CHELU(PUKON
comepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  IMEJarorudecKu
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKH XMMHUU Ha OINpPEAeIEHHOM dTare eé
pa3BUTHUSI.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1I€T0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX MOHSITUI
OpraHUYECKON XHUMUMU.

CtpykTypa conepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHCTEMHOrO mnojaxona kK €€ m3ydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATUH 0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUH O XUMHYECKOU
peakiuu. OO0€ H3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 MPHUHIIUITY
MOCJIE0OBATENBHOTO PA3BUTHS 3HAHMI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 DICKTPOJUTHYECKON JUCCOLMAIIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE O3MIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIECIOBATEIHHO OT OJTHOTO
YPOBHSI K JIpyromMy, BBITIOJNHSS (QYHKIMKU OOBSACHEHHS M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI M BO3MOXKHOCTEU MPAKTUYECKOTO0 MPUMEHEHUS] W MOJy4YeHUS
M3Yy4aeMbIX BEIECTB.

OcBoeHne mporpaMMbl IO XUMHU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XMMHAYECKON COCTABISAIOLICH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOJIbI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHUIO U
MeTOoJaM MO3HaHUsI B Hayke. M3yueHue XMMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUM W3 paHee H3YYEHHBIX Y4Ye€OHBbIX NpeaMeToB: «OKpYyKaroHUid MUp»,
«bwuomnorus. 5-7 xkimacce» u «dusnka. 7 Kinacey.

[Ipu wu3ydyeHUH XUMHUM TNPOUCXOAUT (PopMUpPOBaHME 3HAHUN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATeIbHOCTH 4YEJOBEKAa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4yeOHOTO MpeaMeTra COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HAaHUN — Ba)KHEUIINUX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUECKHUX IOJOKCHHM,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUECKOr0 XapakTepa, s3blKa HAyKH, B



OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHUS TPU HU3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TMPUMEHEHUM B Y4YEOHO-TIO3HABATEIHHOM M Yy4EOHO-HCCIIENOBATEIHCKON
NEATEeIbHOCTH, OCBOEHUU TpaBUJl O€30MaCHOr0 OOpallleHHs C BEIIECTBAMHU B
ITOBCEHEBHOM KU3HU.

[Ipu M3yueHun XUMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI BaXKHOE
3HaYCHUE MIPUOOPEI TaKue e, KaK:

— (opMHpoBaHUE WHTEIUJIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
CaMOoOOpa30BaHNIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPUHSITHIO PEUICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT Ha CHCTEeMaTH4ecKoe MpUOOIIeHUE
00yJarommxcsi K CaMOCTOATENIbHOM IMO3HABATEIbHON JESTEIbHOCTH, HAYYHBIM
MEeTOJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecIieueHUe YCIOBUM, CITOCOOCTBYIOMUX MPHUOOPETEHUIO 00YYaIOIIUMHUCS
OMbITa Pa3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIHOYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTCHIINI), WMCIOINX yHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB JICATCILHOCTH;

— ((dopmupoBanue oOmEelH (QyHKIIMOHATBHOH W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUU OOBACHITH U OICHUBATH SIBJICHUS
OKPYIKaIOIIEero MHpa, WCIOJB3yS 3HAHWUS M OIBIT, MOJYYEHHBIC TMPU HU3YYECHUHU
XUMUHU, TPUMEHATh WX TPH pPEIICHHH MpoOjeM B ITOBCETHEBHOW KU3HU U
TPYZIOBOU JIEATEIBHOCTH;

— ¢opMmupoBaHHe y OOy4YalOIMXCA T'yMaHUCTHYECKUX OTHOIICHUA,
NOHUMAaHUSl [IEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH HKOJIOTHYECKU
1eaecoo0pa3HoOro TMOBEJAEHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B MEIAX
COXPaHEHHMS CBOETO 370POBbS U OKPYKAIOIIEH MTPUPOJHON CPEJIBL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAaHUI0O Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIs M HANPABJICHHOCTU JATbHEUIIEro
0o0yueHus.

OOmiee 4YMCIO 4YacoB, OTBEIEHHBIX ISl M3y4YEHUS XUMHHM Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctasisier 138 gacos: B 8 kimacce — 69 vyacoB (2
yaca B HeJlelo), B 9 kiracce — 69 gacoB (2 yaca B HEJIEIIO).



COJEPXKXAHUME OBYUYEHUA

8 KIIACC

IlepBoHavabHbIEe XMMUYECKHE MIOHATHS

[Ipenmer xumuun. Ponb XUMUU B )KU3HU YEJIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemecTBa. PU3MUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UMCThIE BEUIECTBA U CMECH.
Crnoco0sI pa3jeneHus cMecei.

ATOMBI W MOJNEKYJIbl. XHUMHUYECKHE 3JIEeMEHThl. CUMBOJIBI XUMHUYECKUX
sneMeHTOoB. [IpocThie u CloKHbBIE BelllecTBA. ATOMHO-MOJIEKYISIPHOE YUEHHUE.

Xumnueckas ¢dopmysna. BajaeHTHOCT aTOMOB XUMHUYECKHUX DIJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHUTENbHAasE aTOMHas —Macca.
OtHOcuTENnbHAsT MOJIEKYJIsIpHAsi Macca. MaccoBasi JOJIsl XUMHYECKOTO 3JIEMEHTA B
COEIMHECHUM.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYpPHBIX €IUHUI] BemlecTBa. Pacuérel mo dopmynam
XUMHAYECKUX COCTMHEHU.

PU3UYECKUE U XUMUYECKUE SBJICHUS. XUMHUYECKas PEAKUUS U €€ TIPUHAKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHUMHUeCcKue ypaBHeHus. Knaccudukarus
XUMUYECKUX PEAKIUN (COCTUHEHHUS, PA3JI0KEHUS, 3aMEIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKON MOCY0H, MpaBWIaMu padOThl B J1a0OpaToOpuu U
npuéMaMu 0OpallleHus ¢ JIabOpaTOPHBIM OOOPY/IOBAHUEM, U3YUYCHUE U OMHCAHUE
¢bu3nUecCKuX CBOWCTB O0pa3lOB HEOPTAaHMYECKHX BEIIECTB, HAOIIOJCHUE
dusnueckux (MJIaBJIeHUE BOCKA, TasHUE JbJa, pPacTUpPAHHE caxapa B CTYIIKE,
KUIIEHHE M KOHJCHCAIMS BOJbI) U XMMHYECKUX (FOpPEHHUE CBEYH, MPOKATHBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTOMN) sIBICHUM, HAOII0IeHUE U
OMHUCAaHUE MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paslioxKeHUue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUE THAPOKCUIA
meau (II) mpu HarpeBanuu, B3aumoieicTBHE kenes3a ¢ pactBopoM cosu meau (I1),
U3y4YeHHE CIOCOOOB pPa3fesIeHHs] CMECEH: ¢ MOMOILBI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, JUCTUIUIAIMUA, XpoMaTorpadus, mpoBeJeHUE OYUCTKH MOBAPEHHON
coiv, HaOJIOJICHWE W  OMNHCaHWE  pPe3yJbTaTOB  MPOBEJACHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJICJIE MOJIEKYII
(11apOCTEePKHEBBIX).

Baxueimue npeacTaBuTe M HEOPraHU4eCKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3znyxa. Kucmopoa — sjieMeHT u mpocToe
BemecTBO. HaxoknmeHue kucimopoma B Tpupoe, (GU3MYECKHE W XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzapl. [Ipumenenne kucimopoma. CrocoObl



MOJIyYeHHs] KUCTopoAa B J1abOpaTopuud W TPOMBIIUIEHHOCTH. KpyroBopor
Kucinopoza B npupoje. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPOIa.

TernoBoit 3p(dEeKT XUMHUYECKOW peakUud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHMYECKHE peaKuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHHE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(hdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT M mpoctroe BemiecTtBo. HaxokaeHuwe Bogopona B
npupojie, (¢GU3MYECKHME ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnorsl u conm.

Monsipablil 00bEM ra3oB. Pacu€Thl N0 XUMHUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kkak pactBoputesib. PacTBOpHI.
HacelllleHHbIE M HEHACBHIIEHHBIE PAacTBOpPHI. PacTBOPMMOCTh BEILIECTB B BOJE.
MaccoBas [0Jis BEIIECTBA B pacTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupose M B KHU3HHU 4enoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpupoaHbIX BoJ. OxpaHa U OUMCTKA MPUPOJHBIX BOJI.

Kiaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunpl. Knaccudukamms
OKCUJIOB:  cojieoOpasyiolue  (OCHOBHBIE, KHUCIOTHbIE, amMOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. dusmveckue M XUMUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccubukamuss ocHOBaHUM: MIETOYM HM  HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknatypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [lonydyeHne ocHOBaHUM.

Kucnotsl. Knaccudukanusa kucinor. Homenknatypa kucinot. dusnueckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan aktuBHoctu metamnoB H. H. bekerosa.
[TomyyeHnue KucCnoT.

Comu. Homenknatypa cosneil. @uU3nyeckue U XMMUYECKUE CBOMCTBa COJICH.
[TonydeHue coiei.

['eneTnueckas CBsI3b MEXKAY KIACCAMU HEOPTaHMYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4EeCTBEHHOE OIPEECIICHUE CONECPKaHUs KUCIOPOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHME M U3YYEHHUE CBOMCTB KHUCJIOpOjAa, HaOI0/IeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
NpeKpalleHus TopeHus (Moxapa), O3HAKOMJICHHME C O0Opa3laMu OKCHUIOB U
OMHCAaHUE WX CBOMCTB, MOJydYeHUE, COOWMpaHUE, pACIO3HABAHUE W H3YUYEHUE
CBOMCTB BOJIOpoja (TOpeHue), B3auMoJeicTBUE Bojopoaa ¢ okcuaom meau (1)
(BO3MOXXHO HMCIOJIb30BaHUE BUAEOMATEPHUAIIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pacTBOPEHHUS BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJIIaMHU
(HaTpueM ©  KajblMeM) (BO3MOXKHO  HCIOJIb30BAaHUE  BHJIEOMATEPHANIOB),



UCCIIEJIOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpPAxX KHUCIOT U LIEJIOYUEH,
u3ydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCIIOT C METajulaMH, pPEaKkUWi HEUTPAIM3ALHH, IOJIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METaJlla IPYyTMM W3 PacTBOpa COJIM, PEUICHUE
JKCIEPUMEHTAIBHBIX 3a4ad Mo Teme «BakHeume Kiaccbl HEOPraHUYECKHUX
COCIMHEHU).

Iepuoanuecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jaemenToB JI. U. MengesneeBa. CtpoeHne aTroMoB. XMMHYECKasi CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHbIE PEAKIMHU

IlepBple MONBITKM KiIacCU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHEe O
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U IIETOYHO3EMENIbHbIE METaJLIbl,
raJloreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUIBI.

[Iepuonnueckuit 3akoH. Ilepronnueckas cucteMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas W JJIUMHHONEpUOAHAas  (QOpMBI
[Tepuoguueckout cucrtembl xumuueckux aneMeHToB [. 1. Menneneea. [lepuoabt
u rpynnbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YEK AaTOMOB IMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenneneeBa. XapakTepUCTUKA XHMHYECKOIO
3JIEMEHTA T10 ero nojoxeHuro B Ilepuoanueckon cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIaM U IIEPUOAAM.

3nauenue [leproanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB I pa3BUTHs Haykh W npaktuku. . M. MenneneeB — yd€Hslii u
IrPaKIAHUH.

Xumunyeckass cBs3b. KoBaneHTHass (HOJSpHAass W HEMOJIApHAs) CBSA3b.
OIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX MIEMEHTOB. FIOHHAs CBSI3b.

Crenenp  okuciieHus.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIponecchl OKHCIIEHNS M BOCCTAHOBIICHHS. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKcnepumenm:

U3ydyeHrne oOpas3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJAEHUCTBUE
TUAPOKCUIA LHMHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, NMPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakliiy pa3ioKeHHs], COSJUHEHU).

Mesxcnpeomemmunie cea3u



Peanuzanus MeXNpeaMETHBIX CBA3E€H NpU U3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJIb30BAHWE Kak OOIMIMX €CTECTBEHHO-HAayYHBIX
NOHATUH, TaK U MOHITHUH, SIBISIOIIUXCS CUCTEMHBIMHU JJI OTACIIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01Iue ecTecTBEHHO-HAyUHbIe MOHATHSA: HAyYHBIA (akT, TUMOTE3a, TEOPHUs,
3aKOH, AaHaJIW3, CHUHTE3, KJIacCU(PHUKaIus, MEpUOJUYHOCTh, HaOIIOJCHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHE.

®duzuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMNBI, PaJHOAKTUBHOCTb, MOJEKYJa, dJEKTPUUECKUNA 3apsill, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, GU3NYECKUE BEINYUHBI, €TUHULIBI
U3MEPEHHUs, KOCMOC, TUIAaHETHI, 3B€3/1b1, ConHIIe.

buonorus: dorocuntes, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEPANBI, TOPHBIE MOPOBI,
10JIE3HBIE NCKOIIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemiecTBo U XUMHYECKasi peaKI s

Ilepnoanueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMUYECKUX D3JIEMEHTOB IMEPBBIX TPEX IMEPUOAOB, Kalldsd, KaJIbLMs M HX
COCIMHEHH B COOTBETCTBHUM C IIOJIOXKEHUEM 3JeMEHTOB B Ilepmonnueckoi
CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BeliecTBa: BUAbl XUMHYECKOW CBS3U. THUIBI KPUCTAILNTMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U
BHJla XUMHYECKOU CBS3H.

Krnaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K pPa3IU4YHbIM KjaccaM HEOPraHUuYeCKHX
COEIMHEHH, TEHETUYECKasl CBSI3b HEOPraHUYECKHUX BELIECTB.

Krnaccudukanuys XuMIUeCKUX peakIfil Mo pa3IMyHbIM MPU3HAKaAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUHU BEIIECTB, IO TEIJIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETEHEN OKMCIEHUS XMMHUYECKHX 3JIEMEHTOB, M0 00paTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U dHIOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
yYpaBHEHHUS.

[Tonsitue o ckopoctn xuMuyeckon peakiuu. [loHsTHEe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonstue o karanuze. [lonsitue o xumuyeckoM paBHoBecuu. dakTopsl,
BIUSIOIINE HAa CKOPOCTb XHMHMYECKOW pEaKUMH M TOJO0KEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCIANTENbHO-BOCCTAHOBUTEIbHBIE  pEaKLMH,  JJIEKTPOHHBIA  OanaHc
OKHUCJIMTEIIBHO-BOCCTAHOBUTEIBHOW ~ pEaKIuHu. CocraBnenue  ypaBHEHUH



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCMOOJb30BAHUEM  METOJIa
AJIEKTPOHHOrO OanaHca.

Teopus ANEKTPONUTUUECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, anmonsl. MexaHu3M AHCCOLMAIMK BEIIECTB C Pa3IMYHBIMH BUJAMHU
XuMudeckoit csizu. CteneHs aucconuanuu. CHUIbHBIC U CIa0bIE SJIEKTPOJIUTHI.

Peakiuu nonHoro oomMeHa. Y cIoBus MPOTEKaHUs PEAKIIMA HOHHOTO OOMEHa,
MOJIHBIE M COKpalI€HHbIE HMOHHBIC YypaBHEHHs peakiuil. CBoOWCTBa KHCIOT,
OCHOBAaHMM W COJIeM B CBETE MPEACTABICHUNA 00 AIEKTPOJIUTHUECKON
nucconmannu. KauecTBeHHbIE peaknuy Ha MOHBL. [IOHSATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKHUX
BEILIECTB — METAJVIOB M HeMeTa/uioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJmopuma HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakIuu
OT BO3JCUCTBUSl PA3NHYHBIX (PAKTOPOB, HCCIECIOBAHHUE DICKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, Mpollecca AUCCOIMALMUA KHUCIOT, WIEJOYeld H  CoJIeH
(BO3MOXXKHO  MCIOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJACHHE  OIbBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluil HMOHHOro  oOMeHa
(oOpa3oBanme oOcaaka, BBIICICHUE Ta3a, OOpa30BaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasioKEeHHs, COCUHEHHsI), PACTIO3HABAHUE HEOPTaHUYECKUX
BCIIECTB C TIOMOINBIO KAYEeCTBEHHBIX pEaKIUMid Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HeMeTaJibl U X COeIMHEHUS

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHre u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHE CBOWCTBA Ha MpUMEpE  XJopa
(B3aMMOJICICTBHE C MeETaJUlaMH, HEMeTajulaMu, IIeJo4yaMu). XJIOPOBOJOPO/I.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHUE, npuMeHeHue. JleiicTBue
XJIOpa U XJOpPOBOJOPOJA Ha OPraHU3M YeNOBeKa. BakHelmme XJIOpUAbl U HUX
HaxX0XJICHUE B IIPUPOJIE.

Ob6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusa. CtpoeHue U (U3MYECKHE CBOICTBA
MIPOCTHIX BEMIECTB — KUCIOPOa U Cephbl. AJUIOTPOITHBIE MOAU(DHUKAIIMN KUCIOPOa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOIOPO, CTpoeHHE, GU3HUECKUE U
XuMHU4Yeckue cBoMcTBa. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwucinora, Qusnueckue M XUMHYECKHE CBOMCTBa (00mIME Kak
IPEICTaBUTENA Kjacca KHCIOT W chenupuieckne). XHWMHUYECKHE PEaKIuy,
JeXalye B OCHOBE IMPOMBIIUICHHOTO CHOco0a TMOJYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KUcOThl. COMM CEpHON KUCIIOTHI, KAUECTBEHHAs pEaKIlMs Ha



cynbdar-uon. Haxoxxnenue ceppl u €€ COEAMHEHUN B MPHUPOAEC. XHUMHUUYECKOE
3arpsi3HEHHE OKpY’KAIoIIeH cpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE IO,
3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIIOCOOBI €T0 MPEA0TBPAIICHHUS.

OO6mas xapakrepuctuka 371eMeHTOB VA-rpynmbsl. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCICHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
dbusnueckre U XuMHUecKre cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3HYecKre 1 XUMUYCCKHUE CBOMCTBA, TIOJydYeHHE U IpuMeHeHue. Cou aMMOHUS,
X QU3NYECKUE U XMMUYECKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJNydYeHHe, (U3UYECKUE M XUMUYCCKUE
cBOMCTBa (00mME Kak TMPEACTABUTENsI Kiacca KUCIOT W CHenuduyeckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpAJIbHBIX
ynoopenuii. XuMu4ecKkoe 3arpsi3HeHrne OKPYKAIOIeH Cpebl COSAMHEHUSIMH a30Ta
(KUCTTOTHBIE JOXIW, 3arpsi3HEHUWE BO3AyXa, MOYBBI M BoaoéMoB). Docdop,
aiutoTpornHeie Momudukanuu Gocdopa, puznyeckne M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u bochopHas kuciaora, pU3NIECKUEe U XUMHUIECKUE CBOIMCTBA,
nonyuyenue. Mcnoab3oBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YI0OPEHUH.

Ob6mas xapaktepuctuka 31emMeHTOB [VA-rpynmnbel. OcoOOEHHOCTH CTPOECHUS
aTOMOB,  XapaKTepHbIe  CTEMEHW  OKUCJICHHs.  YTJIEpOA,  auIOTPOIHBIC
MOMU(PUKAIIMKA, PACIPOCTpaHEHUE B TpHpoAe, (u3nUeckue U XUMUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
du3rUecKue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HAa JKUBBIC OpPraHU3MBI,
NOJTydYeHUE W TMPHUMEHEHHE. DKOJOTHYECKHe MpPOOJIEMbI, CBA3aHHBIE C OKCHUIAOM
yraepoga (IV), rumore3a rno0anbHOr0 MNOTEIJIEHUS KIMMATa, ITAPHUKOBBIN
addexrt. YrompHas KuciaoTa U €€ coyM, nX (PU3NUEeCKne U XUMHYECKHUE CBOMCTBA,
noiiyueHue W mnpuMmeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBINIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHavasbHBIE TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCTMHECHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, HPUPOAHBIA Tra3, HePTb),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTne 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHUPAX, OCNIKaX, YIIIEBOIaX — U UX
poli B OKM3HM YeNOBeKa. MaTepualbHOE €JIMHCTBO OpPTraHWYECKUX W
HEOPTraHUYECKUX COCTMHECHUM.

Kpemuwmii, ero ¢usnueckue W XUMHUYCCKHE CBOWCTBA, IIOJIy4YeHUE U
npumenenue. CoenuHeHuss KpeMHusi B mpupone. OOimue mnpeacraBieHus 00
okcune kpemHus (IV) u kpemuueBoil kucnore. CUIMKaThl, UX KCIOJIb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTU. BakHeiiline CTpoWTeNbHbIE MaTepHalbl: KEpPaMHKa,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [IpobiemMbl 6€30macHOr0 HCITOIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3I0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHHUE MPU3HAKOB
UX TPOTEKAHMsS], OMBITHI, OTpaKalIKUe (PU3NYECKHUE W XUMHUYECKHE CBOMCTBa
rajoreHOB M HUX COCIWHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BHUIACOMATEPHUAIIOR),
O3HAKOMJIEHHE C O0Opa3naMu XJIOPUJOB (TajJOT€HHUIOB), O3HAKOMJICHHE C
oOpa3znamMu  cepbl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOCHHE TIpoliecca OOyTrIMBaHUs caxapa Ioj JACHCTBUEM
KOHLICHTPHUPOBAHHON  CEPHOM  KHUCJIOTBl, M3YYEHUE XHUMHYECKUX CBOICTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peaKIluu Ha CyJibdar-
MOH W HaONIOJICHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMIJICHHE C (DU3UYECKUMU
cBoiicTBamMu a3zora, (ochopa W uX coeAWMHEHUH (BO3MOXXHO WCIIOIH30BAHUE
BUJIEOMATEPUAITIOB), 00pa3iamMu a30THBIX U (HOchHOPHBIX yI0OpEeHUH, MogyUyeHue,
coOupaHue, pacno3HaBaHME€ M HU3Y4YEHUE CBOWCTB amMMHUaka, IMpPOBEJICHUE
KAueCTBEHHBIX peakiuii Ha MOH aMMOHUS U ¢GochaT-uOH U U3YyUYCHHE MPU3HAKOB
UX IPOTEKAHHUs, B3AMMOIECTBAE KOHLIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEBIO
(BO3MOKHO VCIIOJIb30BAHUE BHJIECOMATEPHUAIIOB), H3y4YEeHUE MOJEeIIen
KPUCTAUNIMYECKUX PEImETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX pEaKlHUil Ha KapOoOHAT U
CUJIMKAT-UOHbl W H3yYEHUE TMPU3HAKOB HX MPOTEKAHUs, O3HAKOMJIEHHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3aJ1a4 o TeMe «BakHelre HeMeTauIbl U UX COeIUHEHUSY.

MeTaJibl 4 MX COeIMHEHU S

OO6mrast xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJIIOB HA OCHOBaHUU
ux nosioxxkeHus B llepmogmueckon cucreme xumuuyeckux ssemeHroB [, .
MenpneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTauioB. MeTramndeckas CBs3b U
METaJUTMYECKass ~ KpUCTa/UIMUecKas  peméTka.  DJICKTPOXUMUYECKUN  psll
HanpspKeHU MeTaioB. OU3NYecKue U XMMUYECKHUE CBOMCTBA MeTayioB. OOmue
crocoObl moiyueHus: meTauioB. [IOHSATHE O KOPpPO3MHM METANIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Kopposuu. CraBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenouynbie MeTamibl: nonoxkeHue B [lepronnueckoil cucTeMe XMMHUYECKUX
snemeHTOB JI. 1. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXKJICHUE B IPUPOE.
du3nuecKkre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbI U



TUAPOKCUABI HATpusi W Kanus. [IpuMeHeHWe WIeNOYHbIX METaIOB W HX
COEIMHEHUM.

IIlenouyHO3eMENIBbHBIE METaJIbl MarHMi W KaJdblMK: TOJOXXCHHUE B
[lepnoguueckon cucreme xuMmuueckux 3ieMmeHToB [[. 1. MenneneeBa, ctpoeHue
VX aTOMOB, HaX0XJAeHUE B Ipupoae. PU3nyecKkne 1 XUMUYECKUE CBOMCTBA MarHus
U Kaipliusa. BaxkHelmue coequHeHHS Kalblus (OKCHJ, THAPOKCHI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TIOJI0)KeHUE B [leproinueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroma, HaxoKJIEeHHE B mpupone. Pusndeckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA W THAPOKCHIA
AJTFOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoi cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HAaXOXKICHHE B mpupone. PU3HUECKHE H
XHMHUYECKHE CBOMCTBA kene3a. OKCubl, THAPOKCcH bl U cou xene3a (1) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOJTYyYCHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oO0pa3llaMud METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaAMH, U3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCH]IA
KaJIbIIUS W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHHE BHJICOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, IIPOIECCAa TOPEHUS Kejle3a B KUCIOPOJIe
(BO3BMOXKHO  HCMOJIb30BAHME  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KajJabLHs, AJTIOMUHUS, [IUHKA, JKEJle3a
(I1) u xenesza (III), mequ (II), HaGnroeHNE M OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
MJJaMEHW WOHAMW HaTpusl, Kalus W Kaublusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHAA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxxkHenime
METAJUIBI U KX COCTUHEHUS.

XuMHuS M OKpPYKAOLIAA cpeaa

BemecrBa u Marepuanbl B MOBCEAHEBHOM >XM3HU 4esoBeKa. be3omnacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSAX.

XHUMUYECKOE 3arps3HEHHE OKpY’Karoueh cpeinl (MpeaeibHasl IO0IMyCcTUMast
KOHIIeHTparus BemecTB, nanee — [1J1K). Poias Xxumuun B penieHun SKOJIOTrHIeCKUX
npoosieMm.

Xumuueckuii IKCnepumenm:

U3yueHHe oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJUIOB, MOJIMMEPHBIC
MaTepualbl).

MesicnpeomemHnule céazu



Peanuzanus MeXnpeIMETHBIX CBsi3ed NpU HM3YyYeHUM XUMHM B 9 Kiacce
OCYILIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
NOHATUMN, TaK U TIOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU /ISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE MOHATHA: HAY4YHBIH (PaKkT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KJIacCU(pUKALMs, TEePUOAUYHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3 eKT, TEXHOIOTUSI, MaTEPUAITBI.

dusmka: Mmartepus, aToM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbl, PAJUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsij, NPOBOJHUKH,
MOJIYIPOBOJHUKH,  JIUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, T'a3, pACTBOP, PACTBOPUMOCTh, KPUCTAJUITMYECKAs
pemérka, CruiaBbl, (PU3MUECKHE BEIMYMHBI, CAWHUIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COHIIE.

buonorusi: dborocuntes, npixanwe, Ouocdepa, PKOCUCTEMA, MHUHEPATHHBIE
yA00pEeHHs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOJBI,
MOJIC3HBIE UCKOIAEMBbI€, TOTIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE PE3yJbTAaThl OCBOCHHS MPOrPAMMbl OCHOBHOI'O OOILEro
00pa3oBaHUs JIOCTUTAIOTCS B XOJ¢ OOydYeHHS XHMHH B CIMHCTBE yYeOHOH U
BOCIIUTATEJIBHOMN NEATEIBHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUNCKUMHU
COITMOKYJIBTYPHBIMH UM JYyXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMH, TNPUHSITHIMU B
o0lllecTBE MpaBWIaMU M HOPMaMU TMOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIIO3HAaHUs, CAMOPA3BUTHUS U COLIMATM3ALIUHA O0yYarOIIUXCS.

JIMYHOCTHBIE ~ PE3yJbTAaThl  OTPaXKalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpUEHTAlUM U
paclIMpEeHUE OMbITA ICITEIBHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCIIUTAHUS:

LIEHHOCTHOI'0 OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACJICAWIO0, TOHMMAaHUS 3HAYEHUS XUMHUYECKOM HAayKd B JKU3HU
COBPEMEHHOTI'0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HMHQpoOpmaIruenn o
MEPEOBbIX JOCTUXKEHUSIX W OTKPBITUSAX MHPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MUpa M OOIIECTRA;

2) rpaskaaHCKOr0 BOCIIUTAHUS:

MPEJCTABICHUS O COIMAJIbHBIX HOpPMax M MpaBUJIAX MEKIUYHOCTHBIX
OTHOIIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOM,  y4eOHOMCCIEAOBATENbCKOM, TBOPYECKOM W APYyrux  BHUAAX
NEATEeNIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM JEATENbHOCTH MpPH
BBITIOJTHEHUN Y4YeOHBIX, TO3HABATCIBHBIX 3aJ]ay, BBIITOTHEHUH XUMHYCCKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOITIOHUMAHUIO
U B3aUMOIIOMOIIM B TIpollecCe€ DJTOM y4YEOHOW JESITEIHbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJCHHE W IIOCTYNIKA CBOMX TOBApHUILEH C MO3ULUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUA:

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU M COCTABISAIOLINE
OCHOBY JJI1 MMOHUMAaHUsSI CYIIHOCTHM HAy4YHOW KapTHUHBI MHUpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTUA IPUPOJIbI, B3aMMOCBA3AX YEJIOBEKA C
MPUPOIHOM CPESIOi, O POJIM XUMHUHU B TTIOZHAHUM ITHUX 3aKOHOMEPHOCTEMH;

MO3HABATEIbHBIE MOTHUBBI, HAITPABIICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOAMMBIE HJisi OOBACHEHUs HAOJIOJaEMBbIX MPOIECCOB M SIBIICHU,
MO3HABATEIbHOM, MH(GOPMAIMOHHOW M YUTATENbCKON KYJBTYpPbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJIbHOM pPabOThl ¢ y4eOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATYpPOr, JIOCTYNMHBIMA TEXHUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JIHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIEN0BATEIbCKON
JeSTETPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIILIEM;

4) popMupoBaHHs KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU J>KHU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIEACTBUU H
HEMPUATUE BPEIHBIX MPUBBIYCK (YHOTPEOICHHS aIKOTOMs1, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuid 0€30MacHOCTH TIpu  OOpalieHun ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHYECKOMY M3yUCeHHIO TTpodeccuii U Tpyia pa3IndyHOTO PO,
YBOKEHHE K TPYyAy M pe3yjibTaraM TPYJIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO XHUMHUH, OCO3HAHHBIA BBHIOOP
WHJVMBUAYaJIbHOU TPAECKTOPUHU MPOJIOIKEHUST 00pa30oBaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOMIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(heCCUOHATBHOM Cpe/Ie;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHUWE K MPUPOJIE KaK HCTOUYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYILECTBOBAHUSI, IOHUMAaHUE [IEHHOCTH 3J0POBOr0 U
Oe3omacHOro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3ruecKoMy M TICUXMYECKOMY 3/0pPOBbIO, OCO3HAaHUE ILIEHHOCTH COOJIOACHUS
paBuUJ1 0€30MMaCHOTO MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOKAOIINX 300POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMSI, MOJy4YaeMble MPU U3YUYECHUH XUMHH, IJIS
pelIeHus 3a/1a4, CBA3AaHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, ISl TOBBILLICHUS
YPOBHSI  DKOJOTUYECKOM  KyJbTYpPhl, OCO3HaHHUS TJIOOATBHOIO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTeH MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMMH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe wmeTanmpeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATUS (3aKOH, TEOpus,
IPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U IPYTOE.), KOTOPHIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpEIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEICTABICHUE O LETOCTHOU



HAy4YHOW KapTHUHE MHUpa, U YHHBEpCaIbHbIC YueOHbIE JAeHCTBUS (IT03HABATEIIbHBIC,
KOMMYHHUKAaTHUBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecrednuBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIEe 1eHCTBUS

Ba3oBble Jijoruueckue AeiicTBUA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJICHUS] TPH OCBOCHUH
3HAHUN: PACKPBIBATH CMBICI XUMUYECKUX TMOHATUM (BBIACISATHL UX XapaKTEPHBIC
NpPU3HAKH, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMU TMOHSTUSIMH), UCHOJIb30BAThH
MOHATHS JI1 OOBSICHEHUS OTJICIbHBIX (PAKTOB U SIBIICHHH, BRIOWPATh OCHOBAHUS U
KpUTEPUH JUIS KIacCU(PHUKAIIMU XUMHYECKUX BEIIECTB M XUMHUUYECKUX PEaAKIIUH,
yCTaHaBJIMBaTh MPUUYUHHO-CIIECICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0O aHAJIOTUH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUCHUS

yMEHHE TPUMEHSATh B IIpOIlECCe IO3HAHMS TOHATHSA (TIpeAMETHBIE |
MeTanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICNIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TTPEACTaBICHUS —
XUMUYECKUNA 3HAK (CMMBOJ JJEMEHTa), XUMHUYecKas ¢opMyia W ypaBHEHUE
XUMHYECKON peakly — MPHU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEIACTABICHUN BBISIBIATH M XapPaKTEPHU30BATh CYILECTBCHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB M XUMHUECCKUX PEAKIIUMH,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYHMHHO-CJIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHMS B U3yUaEeMbIX MIPOIIECCAX U SIBIICHUSX.

ba3oBble uccieaoBarTe/IbCKHE AeiiCTBUSA:

YMEHHUE MCIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAa4ECTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJi (OPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

IPUOOPETCHUE OIBITa 110 IUTAHUPOBAHUIO, OPraHU3AIMd W IPOBEIACHUIO
YYCHUYECKUX OKCIIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIHIO
pPa3JIMUHBIX BUJIOB U ()OPM IPEACTaBICHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUUECKH OIIEHUBATh MIPOTHUBOPEUMBYIO U
HEJI0CTOBEPHYIO HH(MOPMAITHIO;



YMEHHE MPUMEHITh Pa3InyHble METOJbl U 3alpOoChl MPU MOHUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX i BBIMOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J]a4 ONPEIEIEHHOTO THIIA, TPUOOPETEHUE ONBbITA B
00JaCTH  MCHOJIb30BaHUS  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpPO aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAJIbHYIO (OpMY MpecTaBIeHUsT HHGOPMAIINH U
WUIIOCTPUPOBATh PpEIIaeMble 33Ja4d HECIOXKHBIMU CXEMaMH, JuarpammaMu,
apyrumu ¢popmamu rpadvki 1 MX KOMOMHALUAMY;

YMEHHE WCIOJb30BaTh U AaHAIU3UPOBAaThb B Ipolecce Y4YeOHOH W
UCCIIEJIOBATEIbCKOM N1eATEIbHOCTH UHPOPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HA COCTOSIHME OKpYKalolehd MNpUpOaHON
Cpelpbl.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHA:

yMEHHUs 3ajJlaBaTh BOIPOCH (B XOJ€ Juaiora v (WIH) JIUCKYCCHUHU) TIO
CylecTBy  oOcyxaaemMoil  Tembl, (OpMYyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEITI0KEHHON 3a/1auu;

YMEHUSI  NPEJCTaBIATh  NOJYYEHHbIE  pPe3yJbTaThbl  IO3HABATEIbHOU
NEATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh MpPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1ab0opaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOIro COTPYJHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOM
NO3HABATENIbHOM M MCCIIEIOBATEIbCKOM  AESATENbHOCTH  MPU  PELIECHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBaHUS
no3unuil (00cyxaeHusi, OOMeH MHEHHMSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALUS
COBMECTHBIX JICHCTBUM, OIpEICICHUEe KPUTEPUEB IO OLIEHKE KadyecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHHUE CAaMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BRIOUpaTh Hanbosee d3(pPeKTUBHBIC CIIOCOOBI pelieHUs] YUeOHbIX U
NO3HABATENBHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBJSITh WIM KOPPEKTUPOBATH
NPEIVIOKEHHBIA ATOPUTM JIEUCTBUM TIPH BBINOJHEHUM 3aJaHUM C Y4YETOM
IOJTyY€HHUs] HOBBIX 3HAHUU 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIMsIX,
OIICHUBATh COOTBETCTBUE TIOJIYUYEHHOTO pe3yibTaTa 3asBICHHOW IIeJId, YMEHHUE
UCIIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

IMNPEJMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yJdbTaTOB IO OCBOCHHUIO 0053aTEIHHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO MaHHOW (denepasbHOW pabodeil mporpaMMoHu,
BBIJICNIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbIE€ 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUM, BHABl JIESITEJIBHOCTH MO TIOJYYEHUIO HOBOTO 3HAHHUS, €ro
UHTEpIpETaluy, MPeoOpa3OBaHUI0 U MPUMEHEHHIO B PAa3JIMYHBIX Y4YEOHBIX U
HOBBIX CUTYaIUsIX.

K xonny oOyuenus B 8 kiacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUN:

e pAacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIECTBO, CMEChH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENbHAS aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKUCIICHMS, XMMHUYECKas peakius, Kiaccupukaius peakiui: peakiuu
COCIMHEHMSI, PEAKIHMH pa3JIOKEHUs, pEaKIUH 3aMElICHUs, peaKuu
o0MeHa, PK30- ¥ SHJIOTECPMHUCCKHE PEAKIINH, TEIII0BON A((EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIN CIOM aroma, aroMHas OpOuTalb, PaaNyC
aTomMa, XMMHYECKasl CBS3b, MOJSPHAA U HEMOJSpHAs KOBAJICHTHas CBS3b,
WOHHAs CBA3b, MOH, KaTMOH, aHHOH, PACTBOP, MaccoBas J0Jid BeEIlecTBa
(mpolieHTHAs! KOHILICHTPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKMX TIOHSATUHA U
MPUMEHSTH 3TH OHATHUSA MPU ONMMCAHUH BELIECTB U MX MPEBPALLICHHUII;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJI€HHS (HOpPMYI
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OINpENEsATh BAJICGHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEAUHEHUM MO
dbopmyiam, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHasT M HOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIca [lepuonnueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTU CBOICTB
XUMUYECKUX JJIEMEHTOB OT HMX MojoxeHus B Ilepuogmueckoin cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOrajpo;

e ONHUCHIBATH W XapakTepus3oBaTh TaOIUMuHY0 (opMy Illepuoguyeckoit
CHUCTEMbl XHMMHYECKHUX DJJEMEHTOB: pa3auyaTh [OHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJbIIME TEPHOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabmuue «llepuoguueckass cucrtema xumudeckux »siemeHToB [ U.
MenneneeBay € YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij siapa, 00IIee YUCIO IIEKTPOHOB
U pacrpeesieHle UX MO0 3JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATH XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 4YKCIly M COCTaBY YYAaCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TeIUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMK MOJIEKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTU TMPOTEKAHUS XHUMHYECKUX IPEBPALICHUI B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYHO MacChl
BEILIECTB, MAaCCOBYIO JOJII0 XUMHYECKOTO JJeMEHTa 1o Qopmylie
COEAMHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIUU;

IPUMEHSTH OCHOBHBIE OINEPAlMU MBICIUTEIILHON JEATeIbHOCTH — aHaJIU3
U CHUHTE3, CpaBHEHHE, 0000IeHHe, CUCTeMaTU3aluIo, KiIaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — MJI1 U3y4YEHUs CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKLHM, €eCTECTBEHHO-HAYyUYHbIE METO/bI
NMO3HAHUA — HAONIOJEHHE, M3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIH);

CIEIOBAaTh  MpaBWJaM  TMOJIb30BAHUS ~ XUMHYECKOM  TOCYAOM U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakXKe IpaBWiaM OOpaIlleHHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TI0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
razoo0pa3HbIX BEHIECTB (BOJAOPOAA M KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB C ONMPEACTEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEILECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XHUMHUYECKHE  SKCIHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB ILIEJIOYEH U KUCIIOT C MOMOUIBIO WHIUKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHXK U IPYTHUE).

K xoHIy 00ydeHus B 9 kj1acce npeIMETHbBIE PE3ybTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKHUX NOHATHNA: XWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIIOKHOE BEUIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJIEHUS, XUMUYECKas peaKusi, XUMUYECKasl CBA3b, TEIIOBOU 3P (DeKT
peakuud, MOJb, MOJSIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAsT IUCCOLMALUA, PEAKLHUH HOHHOIO
oOMeHa, KaTaqu3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTUMblE U



HeoOpaTUMBbIE pEaKIUM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEJIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
ajutotTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBaJEHTHAs, MOHHAs,
METAJUTMYECKasi), KpUCTAJUIMYECKass peHIETka, KOpPpO3Usi METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluuH, TMpeaeabHO JOMyCThUMas
koHueHtpanusa [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSITh 3TH TIOHATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHHII;
WCIIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHCHUN XMMHUYECKUX PEAKIIUN;

ONPEAEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUJ XUMHUYECKON
CBsI3U (KOBAJEHTHAs, WOHHAs, METAJUIMYEeCKasi) B HEOPraHUYECKHUX
COEIMHEHMSIX, 3apsij MOHA MO0 XUMHUUYECKOU (opmMmyJie, XapakTep Cpelbl B
BOJHBIX PAacCTBOPAX HEOPraHWYECKUX COCIMHEHUM, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cmbich Ilepumogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
tabmunyio Gopmy Ilepuoanueckoil cUCTeMbl XMMHUYECKHUX SJIEMEHTOB:
paznyuath MOHATHS «rjaBHas mnoiarpynmna (A-rpynmna)y U «modouyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaueHUs, KOTOpPHIE WMEIOTCA B TMEPUOIWYECKONW Tabmuie, C
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOCHHUSI  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsia  sApa, o0OIlee 4YUCIO DIEKTPOHOB U
pacmpenieieHie HMX T0 JJICKTPOHHBIM  CJI0SIM), OOBSICHATH 0OIIHE
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUUN B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIly W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TEIIIOBOMY 3(P(HEKTy, IO U3MEHEHUIO CTEMEHEH OKUCICHUS
XHMHUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME W crenuuueckue XUMHYECKUE
CBOMCTBA TPOCTBHIX U CJOXHBIX BEIIECTB, TMOATBEPXKAasl OIKMCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XMMHUYECKUX PEAKIUN;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW IHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, MTOJTHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHHUs peaKlHil, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXKy BEIlIeCTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MIOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ITHX PEaKIni;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAHUS XWMUYECKHX TMPEBpPALIEHUNH B pPa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 (dopmye
COCIMHEHMSI, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PeaKInu;

co0JIr01aTh [paBuia MOJIL30BaHUS XUMHUYECKOHN 10191 (0)71 U
7a00paToOpHbIM  OOOPYJIOBAaHMEM, a TaKXke TNpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO H COOUPAHUIO
razoo0pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIHMH, TOATBEPKIAIOININEC  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
nonua-, kKapbonat-, ¢ocdar-, CwIMKaT-, Cyiabdar-, THIPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS U HMOHBI HM3YYEHHBIX METAIOB, MPUCYTCTBYIOUIUE B
BOJHBIX pacTBOpax HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIIBHON JEATSILHOCTH — aHAIIN3
U CHHTE3, CpaBHCHHE, OOOOIICHWE, CHUCTEMAaTHU3aIfio, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi W3Y4YEHHUs CBOWCTB BEIIECTB U
XUMHYECKUX PEAKIUi, €CTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUS —
HaOJIFOICHUE, M3MEpPEHHEe, MOJCIMPOBAHNE, SKCIICPUMEHT (peajbHBIM M
MBICIICHHBI ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoandecTBo yacoB
Ne HaumeHoBaHMe pa3aeiioB JIeKTPOHHBIe (HU(POBHIE)
Kourpoasbnsie | IlpakTuyeckue
/| ¥ TeM NPorpamMmmsl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThbI padoThl
Pa3znea 1. [lepBoHayaibHble XUMHUYECKHE OHATHUS
XnuMusa — BaxkHast 00J1acTh
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.eds00.ru/YNVIX660G
MPaKTUYECKOU
IEeATEILHOCTH UeI0BeKa
BemectBa 1 xuMuaeckue
1.2 B 15 1 1 https://m.edsoo0.ru/ONNXR 1VF0
peakiu
Uroro no pazaeny 20
Pa3nes 2. BaskHelimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
Bo3nyx. Kucmopon.
2.1 Y PO 6 https://m.edso0.ru/D5SBORTY30
[TousTHE 00 OKCHIAX
Bonopon. Ilonsrue o
2.2 FOPOA 8 1 https://m.eds00.1u/5D61JZ6PS
KHCJIOTaX U COMSIX
Boga. PactBopsl. IlonsaTue
2.3 A p 5 1 1 https://m.edsoo.ru/M1315KJBM
00 OCHOBaHHUIX
OCHOBHBIE KIaCCHI
24 HEOPraHUYEeCKUX 11 1 1 https://m.edsoo.ru/0TSASMOWT
COCIMHEHHU
Nroro no pazaeny 30

Paznen 3. llepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux 3j1eMeHToB [[. U. MenaeseeBa. Ctpoenue



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

aTOMOB. XUMHYeCKaa cBsA3b. OKUCJIUTEIbHO-BOCCTAHOBHUTE/IbHbIE PC€aKIuu

[lepronnueckuii 3aKOH U
[Iepuoanueckas cucrema
3.1 XUMHYECKHUX dJIeMEeHTOB JI. 7
N. Menneneesa. Ctpoenue
aToma

https://m.edsoo.ru/TCBJBVWEZ

XUMHUYECKAd CBA3b.

OKHCIUTENBHO-
3.2 8 1 https://m.edsoo.ru/F6AOASDPF
BOCCTAaHOBHUTEIIbHBIC
peaxiuu
Hroro no pazaeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpemst 4 https://m.edsoo.ru/KQBD02J69

OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME 69 4



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KoanuyecTBO 4acos

Ne HaumeHoBaHMe pa3aeiioB JIeKTPOHHBIE (HU(POBHIE)
Konrpoasbnsie | IlpakTuyeckue
/| ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
Pa3zne 1. BemecTBo U XUMHYECKHE peaKIun
[ToBTOpenue u yrmyoneHue
1.1 3HAHHU OCHOBHBIX Pa3esioB 5 1 https://m.edsoo0.ru/EQETUT35Z
Kypca 8 Kiiacca
OCHOBHBIE 3aKOHOMEPHOCTHU
1.2 P 4 https://m.edsoo.ru/AFN4LWG7U
XUMUYECKUX PEaKIu
DIEKTPONUTHYECKAS
1.3 IUCCOLIUAINA. XUMUYECKHE 8 1 1 https://m.edsoo.rsu/KODURS50VV
peaKkIu B pacTBOpax
Hroro no pasneny 17
Pa3pen 2. HeMeTaJJILI M UX CO€THHEHUS
OO0m1as xapakTepUCTHKA
2.1 XUMHYECKUX DIIEMEHTOB 4 1 https://m.edso0.ru/ZTN1F7001
VIIA-rpynmsl. ['anorens
OO01mas xapakTepucTHKa
XUMHUYECKHUX DIIEMEHTOB
2.2 . 6 https://m.edsoo.ru/P3DHMFB09
VIA-rpynmnsl. Cepa u eé
COEINHEHUS
OO01mas xapakTepucTHKa
XUMHYECKHUX DIIEMEHTOB
2.3 7 1 https://m.eds00.1u/VOXDOUX2S

VA-rpynmesl. A3ot, pocdop
U UX COCTUHCHHUS



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S

OO61as xapakTepucTHKa
XMMHYECKUX 3JIEMEHTOB

2.4 IV A-rpyrms. Vrepo i 8 https://m.edso00.ru/JPJ200VIX
KPEMHHI U UX COCTUHEHUS
Uroro no pazaeny 25
Pa3jnen 3. MeTasibl U UX COeIMHEHUS
3.1 OO01111€e cBOMICTBA METAIIJIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 ]:(':16)1;1:1&1:{1‘/'::{1;: METaLIBL I X 16 https://m.edsoo.rt/EFKQWI9HZI
Hroro no pazaeny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 Betuectsa i MaTepHaiIbl B 3 https://m.edsoo.rt/TENBWEF7Y
YKU3HU YeJIOBEeKa
Hroro no pazneny 3
PesepBHOE Bpemst 4 https://m.edsoo.ru/FYSRY75R9
OBUIEE KOJIMYECTBO YACOB 69

[10 ITIPOT'PAMME



https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIACC

Ne
n/n

Tema ypoxka

Koan4yecTBO 4acoB

KontpoianHbie
Bcero P
padoThbI

IIpakTH4eckue
padoThbI

Jara
H3YYeHH S

DJIeKTPOHHbBIE N (ppoBbIE
o0pa3oBaTe/IbHbIEC PECYPChI

IIpenqmet xumun. Ponb xumun B
’KM3HU YeJIoBeKa. Teia u
BEILlECTBA

02.09.2026

https://m.edsoo.ru/L62DS2CZR

ITonsarue o METOJaX IMO3HAHUA B
XUMHNHU

04.09.2026

https://m.eds00.ru/9ZJAEW050

[IpakTuueckas pad6ora Ne 1
«IIpaBuna paboTsl B
1a00paTOPUH U IPUEMBI
oOpareHus ¢ 1abopaToOpHBIM
000pyI0BaHUEMY

09.09.2026

https://m.edsoo.ru/LSEW4353D

YucTele BelecTBa 1 CMECH.
CniocoObl pa3aeneHus: cmecei

11.09.2026

https://m.edsoo.ru/6TME21FW8

[IpaxTuyeckast padora Ne 2
«Paznenenue cmecelt (Ha
IIPUMEPE OYUCTKH ITOBAPEHHOMN
COJIN)»

16.09.2026

https://m.edsoo.ru/K3LS5SMCRY

ATOMBI 1 MOJIEKYJIBI

18.09.2026

https://m.edsoo.ru/BLS04WTB8

XUMUYECKUE dIIEMEHTHI. 3HAKH
(CUMBOJTBI) XMMHYECKUX
3JIEMEHTOB

23.09.2026

https://m.edsoo.ru/AH3D4DNAX

HpOCTHe H CJIOKHBIC BCIIICCTBA

https://m.edsoo.ru/DXJIBSTJ95



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95

25.09.2026

ATOMHO-MOJIEKYJISIPHOE YUEHUE

30.09.2026

https://m.edsoo.ru/IMOBJ3QZ5

10

3aKOH OCTOSTHCTBA COCTaBa
BelecTB. XUMUYecKas opMyIa.
BanenTHOCTS aTOMOB
XUMHUYECKHX DJIEMEHTOB

02.10.2026

https://m.edsoo.ru/IMC496F X6

11

OtHocuTenbHAas aTOMHas Macca.
OtHocuTenbHAs MOJICKYJIApHAA
Mmacca

07.10.2026

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas J0JI1 XUMHUYCCKOI'O
JJICMCHTA B COCANMHCHHUHN

09.10.2026

https://m.edsoo.ru/GHV5S8QMVE

13

KomnuectBo Bemectsa. Monb.
MognspHas macca

14.10.2026

https://m.edsoo.ru/368UNL5Y?2

14

duznueckue 1 XUMUYECKHE
SIBIICHUS. XUMHYECKas pEAKLIHS

16.10.2026

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Hakuy 1 ycinoBus POTEKAHUS
XUMHYECKHUX PEaKLUl

21.10.2026

https://m.edsoo.ru/N6DVNIKQS5

16

3aKOH COXpaHEHHS MacChl
BElIECTB. XUMUYECKUE
ypaBHEHUs

23.10.2026

https://m.edsoo.ru/M8DS4IHVM

17

Brruucnenust koaudecTBa, MacChl
BEIIECTBA 110 YPaBHEHUSIM
XUMHYECKHUX PEaKIIHii

06.11.2026

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukamnms xummuaeckux
peakiuii (CoeTMHeHNS,
pa3I0oKeHUs, 3aMEIICHHUS,
oOMeHa)

11.11.2026

https://m.edsoo.ru/L4807LAGB



https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHnukiIoneauct. O0o0mEeHue n
cUCTEMAaTU3aLUs 3HAHUH

13.11.2026

https://m.edsoo.ru/P1WARH3AB

20

Kontponbnas padota Nel mo
TeMe «BelecTBa 1 XUMHUUECKHE
peaKIum

18.11.2026

https://m.edsoo.ru/ON62SNERU

21

Bo3agyx — cmech razos. Cocras
Bo3ayxa. Kucinopon — sneMeHT u
npoctoe BemiecTBo. O30H

20.11.2026

https://m.edsoo.ru/XONONRNI1P

22

Ddu3znuecKnue U XUMHUUECKUE
CBOMCTBA KHCJIOpOJia (peaKkuu
oKucIeHus, ropenue). [lonstue
00 oxcHuaax

25.11.2026

https://m.edsoo.ru/FBS1JRKMB

23

Crioco0bI oryueHus KUCIopoaa
B JIa0OpaTOpUU
npoMeinuieHHOCTH. [Ipumenenue
KUCIIOpo/a

27.11.2026

https://m.edsoo.ru/VJWB6A2RD

24

TennoBoii 3¢ ekt xumuueckoit
peaxIyu, IOHSITHE O
TEPMOXUMHUYECKOM ypaBHEHHH,
9K30- U SHJOTEPMUYECKHUX
PpeaKIHsIx

02.12.2026

https://m.edsoo.ru/PNMKJZHKX

25

TornmBo (HedTh, yroib U METaH).
3arpsi3HeHuE BO3/IyXa, CIIOCOOBI
€r0 MpeIoTBpaIICHUS

04.12.2026

https://m.edsoo.ru/USNYS5UUW2

26

[IpaxTuyeckas padora Ne 3 o
teme «llomydenue u cobupanue
KUCIJIOPOIa, U3Y4YEHHUE ero

09.12.2026

https://m.edsoo.ru/5516UHX3R



https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R

CBOUCTB»

27

Bonopon — aneMeHT u mpocToe
Belectso. Haxoxnenue B
pupojie

11.12.2026

https://m.edsoo.ru/WD392ACWB

28

Ddusznueckne U XuMHUUECKUe

cBoMcTBa Bojgopoxa. [Ipumenenue

BOJIOpOJIA

16.12.2026

https://m.edsoo.ru/0SZ28459R

29

IIonsaTHe 0 KUCIIOTaX U COMAX

18.12.2026

https://m.edsoo.ru/TMWNIVC43

30

CriocoObI MmoITydeH s BOAOPO/Ia B
nabopaTopuu

23.12.2026

https://m.eds00.ru/C9TO9UCIP

31

[IpakTuueckas pabora Ne 4 o
teme «[lonyuyenue u cobupanue
BOJIOPOJIa, U3YUYEHHUE €T
CBOMCTB»

25.12.2026

https://m.edsoo.ru/SS3IWAX33K

32

MounsipHbiii 00BEM ra3oB. 3aKOH
ABoraapo

30.12.2026

https://m.edsoo.ru/M3KSO10QDQ

33

Brrurcnenus o0bEma,
KOJIMYECTBA BEIICCTBA I'a3a 110
€r0 U3BECTHOMY KOJIMYECTBY
BELIECTBA WU 00bEMY

13.01.2027

https://m.edsoo.ru/MXGOY304M

34

Brrunciienus o0bEMOB ra3os 10
YPaBHEHHUIO PEAKIIMU Ha OCHOBE
3aK0HA 00BLEMHBIX OTHOIIECHHUH
rasoB

15.01.2027

https://m.eds00.ru/9TQ8AXABY

35

dusnyeckue 1 XUMUUECKHUE
CBOMCTBA BOJIbI

20.01.2027

https://m.edsoo.ru/7JAOGFZK4R

36

Cocras ocHoBauuii. [Toustre 00

https://m.edsoo.ru/IXB2W6IVL



https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL

WHJUKAaTOpax

22.01.2027

37

Bona kak pacTBopuTE®.
HaCBIHICHHBIe 1 HCHACBIIIICHHBIC
pactBopbl. MaccoBas 10Jist
BEIIECTBA B pacTBOpE

27.01.2027

https://m.edsoo.ru/MKHXPOFH4

38

KonTtponsHas padora Ne2 o
teme «Kucnopoa. Bonopon.
Bona»

29.01.2027

https://m.edsoo.ru/JIM7935DRY

39

[IpakTuyeckas padora Ne 5 o
teme «lIpuroToBieHne pacTBOPOB
C OnpeAeIEHHON MacCOBOM J0JIEr
PacTBOPEHHOTO BEIIECTBAY

03.02.2027

https://m.edsoo.ru/WXUKPAUOA

40

OKcuapl: COCTaB,
KJaccuQuKaius, HOMEHKIATypa

05.02.2027

https://m.edsoo.ru/STFSJINAY

41

[TonyyeHue u XuMHYECKHE
CBOWCTBA KUCIOTHBIX, OCHOBHBIX
U aM(OTEPHBIX OKCHJIOB

10.02.2027

https://m.edso0.ru/8JAZ9YWS2

42

OcCHOBaHHUS: COCTaB,
Kiaccudukanys, HOMEHKIIaTypa

12.02.2027

https://m.edsoo.ru/5U397HUSC

43

HonyquHe U XUMHUYCCKUC
CBOMCTBA OCHOBAaHUM

17.02.2027

https://m.edsoo.ru/GD9A28ROE

44

Kucnorsl: cocras,
KJIacCU(UKaIs, HOMEHKIIATypa

19.02.2027

https://m.eds00.1u/Q6U4WEBK7

45

HonyquI/Ie U XUMHNYCCKHUC
CBOMCTBA KHCJIOT

24.02.2027

https://m.eds00.ru/Z2GCRN45W

46

Conu (cpennue): HOMEHKIATypa,
CIOCOOBI MOTyYCHHUS,
XUMHUYECKHE CBOMCTBA

26.02.2027

https://m.edsoo0.ru/JSNUIM9TJ



https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ

47

[TpakTrueckas padorta Ne 6.
Perienune skcnepuMeHTAIbHBIX
3aja4 1mo Teme « OCHOBHBIE
KJIACChI HEOPTaHUYECKUX
COCIMHEHMIN»

03.03.2027

https://m.edsoo.ru/58D13JF7V

48

['eHeTrdeckas CBA3b MEXIY
KJIaCCaMH HEOPTaHHMYECKHUX
COECUHEHUN

05.03.2027

https://m.edsoo.ru/YDS6ZRE31

49

O00011eHNEe U CUCTEMATU3ALIS
3HAHUH

10.03.2027

https://m.edsoo.ru/S7TBUOEEYN

50

KonTtponsHas padora Ne3 mo
teMe "OCHOBHBIE KJIACCHI
HEOPTaHWYECKUX COCTMHCHUI"

12.03.2027

https://m.edsoo.ru/AFA7IDULD

51

IIepBble ONBITKU
KJIaCCU(PUKAIIUU XUMUIECKUX
anemeHTOoB. [IoHsaTHE O rpynmax
CXOJHBIX 3JIEMEHTOB

17.03.2027

https://m.edsoo.ru/COV3CC214

52

[Iepronnueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jiemMeHToB J[. 1.
MenpeneeBa

19.03.2027

https://m.edsoo.ru/X9FINR3US8

53

IIepuonsl, rpyniel, NOATPYIIIILI

24.03.2027

https://m.edsoo.ru/NOMWWJRXN

54

Ctpoenne atomoB. CocTaB
aTOMHBIX siaep. M30Tormbl

26.03.2027

https://m.edsoo.ru/ IMUDOMRSH

55

CtpoeHue 3JIeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB
ITepuoanueckoii cuctemsl [1. U.

07.04.2027

https://m.edsoo.ru/T95SYNVEB2



https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2

Menneneena

56

XapakTepHuCcTUKa XUMHUYECKOTO
3JIEMEHTA IO €ro MOJIOKEHUIO B
[Tepnonnueckoii cucreme /1. Y.
Menneneena

09.04.2027

https://m.edsoo.ru/YIP04OMDX

57

3nauenue [lepuoanueckoro
3aKOHA Ul pa3BUTHS HAyKHU U
npaktuku. /. . MenneneeB —
YYEHBIN, IEArOT U TPaXKJaHUH

14.04.2027

https://m.edsoo.ru/SZD8XEQOP

58

PesepBHelit ypok. O000IeHHE U
CUCTEMAaTH3aIHsI 3HAHHH /
Bcepoccniickas npoBepoyHas
pabota

16.04.2027

https://m.edsoo.ru/ZCQTRPO8Y

59

KontponsHas padora Ne4
UTOrOBasl 3a Kypc XUMHUU 8
kiacca / Beepoccuiickast
poBepoyHas pabora

21.04.2027

https://m.edsoo.ru/FTIZF99WF

60

DNEeKTPOOTPULIATEILHOCTD
aTOMOB XMMHMUYECKUX JIEMEHTOB

23.04.2027

https://m.edsoo.ru/HZA110EDS

61

HMonnas xumudeckas CBs3b

28.04.2027

https://m.edsoo.ru/3SY1RJKVI

62

KoBasieHTHas nonsipHas
XMMHYECKasl CBSI3b

30.04.2027

https://m.edsoo.ru/EOL3MT2AE

63

KoBanentnas HenossipHas
XUMUYECKasl CBA3b

05.05.2027

https://m.edsoo.ru/9Y VR3FUXI

64

CreneHp OKHCIECHUA

07.05.2027

https://m.edsoo0.ru/RA6CVXM66

65

OKHUCIIUTENBHO-

https://m.edsoo.ru/ZXNCA7DOZ



https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ

BOCCTAaHOBUTCIIBHBIC pPCaKIINN

12.05.2027

https://m. . PS46Z5P

66 OKHCIIUTEN U BOCCTAaHOBUTEIN 1 14.05.2007 ps://m.edso0o.ru/QPS467Z5PU
PesepBHelit ypok. O6o001eHue 1
CHCTEMAaTH3alMs 3HAHUH 110 TEME

67 1 https://m.edsoo.ru/4RH7M35NF
«Ctpoenue atoMa. XuMU4yecKast 19.05.2027 E—
CBSI3b)

68 PesepBHbtii ypok. 0606‘1,1161{146 1 1 https://m.edsoo.ru/7DNRBZ948
cucTeMaTu3aIusa 3HaHUI 21.05.2027

69 Peseprubiil ypok O6001meHne 1 |
cHUCTEMaTU3alus 3HaHUH 26.05.2027

OBUIEE KOJIMYECTBO YACOB I10 69

[NPOTPAMME



https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHyeckue
padoTbI

JlaTa
U3YYeHHs

DJIeKTpOHHbIe U poBbIE
o0pa3oBaTe/IbHbIC PeCypChI

[lepuoauueckuii 3aK0H.
[Tepuonnueckas cuctema

XUMHYECKHX deMeHTOoB JI. H.

MenneneeBa

02.09.2026

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB
XUMUYECKHX AJIEMEHTOB
MEPBBIX TPEX MEPUOIOB

04.09.2026

https://m.edsoo.ru/GNJPEROFB

Knaccudukanms u
HOMEHKJIaTypa
HEOPraHMYECKUX BEIECTB

09.09.2026

https://m.edsoo.ru/WTO1WRA2Q

Bunper xumudeckoii cBSI3U U
TUIBI KPUCTATUTMYECKHUX
pemETOK

11.09.2026

https://m.edsoo.ru/UI4Y5CFRV

KonTtponsHas padora Nel mo
teMe «lloBTOpeHne n
yriryOJieHre 3HaHUH
OCHOBHBIX Pa3JIesIoB Kypca 8
KJ1acca»

16.09.2026

https://m.edsoo.ru/J4X8ZN212

Knaccudukamnms xumuaeckux
PEAKLHIA MO pa3IuYHbIM
npU3HaKaM

18.09.2026

https://m.edsoo.ru/X8XAE7E2]

[TonsaTHe 0 ckopocTr

https://m.edsoo.ru/6VLXCYY 7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

XUMHYECKOW PEaKIUU.
IToHsiTHE O TOMOTEHHBIX U
reTEPOTCHHBIX PEaKIUIX

23.09.2026

ITorsATHE O XUMHUYIECKOM
paBHOBecuH. DaKkTOpHI,
BIIUSIIOIIIAE HA CKOPOCTh
XUMHYECKON peaKIuu U
MOJIOKEHUE XUMHYIECKOT O
paBHOBECHS

25.09.2026

https://m.edsoo.ru/H4FH7NZNM

OKHCIINUTENRHO-
BOCCTAHOBUTEJIBHBIC PEAKITUU

30.09.2026

https://m.edso0.ru/648V11026

10

Teopust 31EKTPOIUTUYECKOMN
mucconuanmu. CHIbHBIE U
cia0bIe AIEKTPOITUTHI

02.10.2026

https://m.edsoo.ru/2KCYCLZ16

11

HoHHbIE ypaBHEHMS peakui

07.10.2026

https://m.edsoo.ru/VN2SBINIR

12

XHUMHYECKHE CBOMCTBA KHUCIIOT
M OCHOBAHUI1 B CBETE
npeACTaBICHUN 00
AJIEKTPOJIUTHYECKON
JIFCCOIUAITAN

09.10.2026

https://m.edsoo.ru/SHH81YVXI

13

XUMHUYECKUE CBOMCTBA CONEN
B CBETE MPECTABICHUN 00
AJIEKTPOJIUTHYECKON
JIICCOIIHALINT

14.10.2026

https://m.edsoo.ru/ETD5QTS4G

14

[TonsTue o ruaponuse conen

16.10.2026

https://m.edsoo.ru/9JFRAVESW

15

O06o061IEHNE U

https://m.edsoo.ru/FEEIZRMBG



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG

cUCTeMaTHu3alusd 3HaHUU

21.10.2026

16

[IpaxTuyeckas padora Ne 1.
«Pemenne
OKCIEPUMEHTATBHBIX 33724

23.10.2026

https://m.edsoo.ru/7VXTFHIT4

17

KonTtponsHas padora Ne2 o
TeMe «DJIEKTPOIUTHYECKAS]
aucconuanus. XuMUYECKHe
peakuuu B pacTBOpax»

06.11.2026

https://m.edsoo.ru/9RKIL.ZDNUX

18

OO01mas xapakTepuCcTHKa
rajgoreHoB. XUMHYECKUE
CBOICTBa Ha MPUMEPE XJI0pa

11.11.2026

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopoa. ConsiHas
KHUCJI0Ta, XUMUYECKUE
CBOICTBA, ITOJyYEHHE,
MIPUMEHEHUE

13.11.2026

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTuueckas pabora Ne 2 o
teme «llonyuenue conssHOU
KHUCJIOTBI, U3y4YECHUE €€
CBOWCTB»

18.11.2026

https://m.edsoo.ru/PVEXIYWEG

21

Brruunciienus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, eClu
OJIMH U3 PEarcHTOB JIaH B
U30BITKE

20.11.2026

https://m.edsoo.ru/4BISHO70F

22

OOw1as xapakTepucTHKa
aneMeHToB VIA-rpynmnsl

25.11.2026

https://m.edsoo.ru/VMWKERSEP

23

AnnoTpornHbie MOIU(BUKAITIN
cepbl. Haxoxenue cepsl 1 e€
COCJIMHEHU B MPUPOJIE.

27.11.2026

https://m.edsoo.ru/CX10EU8PO



https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO

XHUMHYECKUE CBOMCTBA CEPBI

24

CepoBoaopoji, CTpOeHHUE,
¢u3nUecKkre 1 XUMHYECKUE
CBOMCTBA

02.12.2026

https://m.edsoo.ru/ECGX2B40W

25

Oxcuppl cepsl. CepHas

KUCIIOTa, (U3NUECKUE U
XUMHUYECKHE CBOMCTBA,

pUMEHEHNE

04.12.2026

https://m.edsoo.ru/ULRFLCHH1

26

XUMHUYECKUE PEAKIINH,
JeKalUe B OCHOBE
IPOMBIIIJICHHOTO CII0c00a
MOJIy4YCHUA CGpHOfI KHCJIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKpYXaIoIIei cpeasbl
COEIMHEHUSIMU CEPBI

09.12.2026

https://m.edsoo.ru/H7FT3NON4

27

Bruncienue MaccoBOr 10U
BBIXOJ1a IPOAYKTA peakiuu

11.12.2026

https://m.edsoo.ru/HSJE186 WN

28

OO1m1as xapakTepuCTHKA
a51eMeHTOB VA-rpynnsl. A30T,
pacnpocTpaHeHue B IPUPOJIE,
duznyecKkue 1 XuMHU4ECKHEe
CBOMCTBA

16.12.2026

https://m.edsoo.ru/ WAHRMB976

29

AmMMHaK, ero Gu3nIecKue u
XUMHUYECKHE CBOMCTBA,
NOJTy4YCHHE U IPHUMEHEHHE

18.12.2026

https://m.edsoo.ru/HZAYESF13

30

[IpaxTuyeckas padora Ne 3 o
teMe «llonydenue ammuaka,
U3Y4YEHUE €r0 CBOMCTBY»

23.12.2026

https://m.edsoo.ru/JORP641FJ



https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ

31

A3oTHag KHCJIoTa, €€
bu3NYecKue 1 XUMHIECKUE
CBOMCTBA

25.12.2026

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp3oBanne HUTPATOB U
CoJIell aMMOHHS B KQUECTBE
MUHEPaIBHBIX yI00pESHHI.
XUMUYECKOe 3arpsi3HEHUE
OKpYXKaroIlei cpeabl
COCTMHEHUSMH a30Ta

30.12.2026

https://m.edsoo.ru/SHBKCIQCB

33

®docdop. Oxcua pochopa (V)
u ochopHas KUCIIOTa,
(bu3nUecKue 1 XUMHYECKUE
CBOIICTBa, MOJIy4YCHHE

13.01.2027

https://m.eds00.ru/GDQJSO3WP

34

Hcnonp3oBanue pocharos B
KayeCTBE MUHEPAIbHbBIX
ynoOpeHuit. 3arps3HeHue
npupoAHoii cpensl hocharamu

15.01.2027

https://m.edsoo.ru/UAZ3IHU65V

35

VYraepon, pacpocTpaHeHHE B
npupoje, Gu3nIecKue u
XUMHUYECKHE CBOMCTBA

20.01.2027

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcupl yriaepojaa, ux
bu3nYecKue 1 XUMHIECKUE
CBOMCTBA. DKOJIOTHYECKHIE
po0JIEMBI, CBSI3aHHBIE C
okcuyioM yriepona (IV)

22.01.2027

https://m.eds00.ru/OXQAPGNCF

37

VYronpHas KUCiIoTa U €€ Cou

27.01.2027

https://m.edsoo.ru/OHQHDG6IPA

38

[IpakTuueckas padora Ne 4 o

https://m.edsoo.ru/G2HZXQGCS



https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8

teme "[lonyuenue
YTJIEKHCIIOro Ta3a.
KavecTBeHHast peakiys Ha
KapOOHAaT-MOH"

29.01.2027

39

[TepBoHayanbHBIC TOHATHS 00
OPraHMYECKHUX BELIECTBAX KaK
0 COEIMHEHUAX yIIIepoaa

03.02.2027

https://m.eds00.1u/30TIZ109Z

40

Kpemuuii u ero coequHeHus

05.02.2027

https://m.edsoo.ru/75JXNHOI8

41

[IpaxkTuyeckas padora Ne 5.
Pemenne
SKCTIEPUMEHTAIBHBIX 33124 110
Teme «Baxknermme
HEMETaJUIBl U UX COCAUHCHHUS

10.02.2027

https://m.edsoo.ru/O7E8D0D7Z

42

KonTtponsnas padora Ne3 mo
TeMe «Bakaeimmue
HEMETAJUIBI ¥ X COCAUHEHUS

12.02.2027

https://m.edsoo.ru/S85J9UGH?3

43

OO1m1as xapakTepuCTHKA
XUMHUYECKHUX 3JIEMEHTOB —
MeTauioB. Meramumaeckas
CBS3b U METaJNINYecKast
KPUCTAJUIMYECKasl PELIETKA.
®dusnuecKue CBOMCTBa
METAJIJIOB

17.02.2027

https://m.edsoo.ru/XK1GYPCO1

44

XUMHUYECKUE CBOMCTBA
METaJIJIOB.
DIIEKTPOXUMUYECKUH P
HaANpPSHKEHUN METalIoB

19.02.2027

https://m.edsoo.ru/Z7YRNPAEW



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW

O61ure crocoOb! NOTyYEHHS
MeTauioB. CIuiaBbl.
Boruncnenus o ypaBHeHUAM

45 https://m.eds00.ru/G54GDQI2D
XUMHMYECKUX PEaKLUi, €CIIU 24.02.2027 PE-AILEC500.MU
OJIMH U3 PEAr€HTOB COAECPKUT
puUMecHu
[TonsiTue o Koppo3uu

46 https://m.edsoo.ru/4FIGDOWOW
METaI0B 26.02.2027 PS..IM.eC500.0

47 https://m.edsoo.ru/X1B4BPUW?2
[llenounbie METaJIIbI 03.03.2027 ps://m.edsoo.ru
O

48 KCHJIBT M THAPOKCHIB! https://m.edsoo0.ru/Q4DX0G3U9
HaTpUs U Kaaus 05.03.2027

49 U_[eJIOHHOVBGMeJIBHLIUe METAILIBL https://m.edsoo.ru/REOCDY0K6
— KaJbIIUHA U MarHuu 10.03.2027
Bakueiiue coenuHeHNA

50 https://m.edsoo.ru/CIR96CMZA
KA 12.03.2027 | ~TPSARLEE00M
O6o0611IEHNE U

51 https://m.eds00.ru/O5PXGGI1BE
cUCTeMaTH3aIus 3HaHUI 17.03.2027 e
Ké )

52 ..eCTKOCTB BOABLH CHOCODH https://m.edsoo.ru/ WFMBFTTTP
e€ ycTpaHeHus 19.03.2027
[IpaxkTuyeckas padora Ne 6 o

53 TeMe .v}KéSTKOCTB BOI[I:I"I/I 24.03.2007 https://m.edsoo.ru/NF1IROKBS]J
METO/Ibl €€ YCTpaHEHUS

54 AmroMuHuH 26.03.2027 https://m.edsoo.ru/9ZJ8RDI1TV
AMdoTepHbIie cBOWCTBA

55 https://m.edsoo.ru/NISKIIOJ5
OKCHJIa Y TUJIPOKCHIA 07.04.2027

56 Keneso https://m.edsoo0.1ru/F20NJR5SR



https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR

09.04.2027

57

OKCI/I,IH:I, THAPOKCUABI U COJIN
xenesa (II) u sxenesza (I1I)

14.04.2027

https://m.edsoo.ru/IRTUBLAMP

58

O06o061IEHNE U
CUCTEMATU3ALM 3HAHUN

16.04.2027

https://m.edsoo.ru/NAON6HGKZ

59

[TpakTrueckas padota Ne 7.
Pemenne
SKCHEPUMEHTAIIbHBIX 33124 110
TeMe «BakHelme MeTalibl U
WX COCIUHCHUS

21.04.2027

https://m.edsoo.ru/ZN7G0QSMX

60

Berunciienus no ypaBHeHUAM
XMMHYECKHUX PEaKLUH, eCIIH
OJIMH U3 PEarcHTOB JjaH B
U30BITKE WU COIEPIKUT
npuMecu. BeranciieHus
MacCOBOM J0JH BBIXOJa
IPOAYKTA peaKuu

23.04.2027

https://m.edsoo.ru/AYD2HESIY

61

O06o0061IEHE U
CUCTEMAaTHU3alus 3HaHUN

28.04.2027

https://m.edsoo.ru/BSTOVTKOP

62

BemectBa u matepuasl B
IOBCEIHEBHOMN KU3HU
yeJIoBeEKa

30.04.2027

https://m.edsoo0.ru/OFI32JMTO0

63

XUMHUYECKOE 3arpsi3HEHUE
OKpYXKaroIieu cpeabl

05.05.2027

https://m.eds00.ru/9ANGYEYQI

64

KontponbHas padota Ned
Hrorosas 3a kypc xumuu 9
KJj1acca

07.05.2027

https://m.eds00.ru/703C804GN

65

Ponp xumuu B perieHnn

https://m.edsoo.ru/18Q203Y28



https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/18Q203Y28

9KOJIOTMYECKUX MpodIIeM

12.05.2027

PesepBHeIit ypok. O600IeHIE

1 https://m.edsoo.ru/DT1BAS5U4

66 U CUCTEMATHU3aLUs 3HAHUN 14.05.2027 {ps:/.eds00.1u

67 Pesepaitbiit ypok. O606L[If e 1 https://m.eds00.ru/P52TIZNXV
U CUCTEMATHU3aLUs 3HAHUN 19.05.2027

68 Pesepaibiit ypok. O606meHe 1 https://m.edsoo.ru/TMK36TIZG
U CUCTEMAaTH3allis 3HaHUH 21.05.2027

69 PesepBHEIit ypok. O000IICHHE |
M CUCTEMAaTH3aInis 3HaHUH 26.05.2027

OBIIEE KOJIMYECTBO HACOB 69

[10 [IPOTPAMME



https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHO#

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHUs

1

IIo Teme: «HepBOHa‘-IaJIBHLIG XUMHNYCCKUEC ITIOHATHA»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYECKHX TIOHSTHI: aToMm,
MOJIEKYyJla, XUMHUYECKUH JIIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, CMECh (OJHOPOAHAs W HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJIsIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJIIpHAas Macca, MaccoBas J0JI1 XHMHUYECKOTrO
JJIEeMEHTa B COCIMHEHUHU, MOJISIPHBIM O0BEM, XMUMHUECKas peakxiius,
KIacCUpUKAUsi  PEaK[Uil:  peakuud  COCOUHCHHS,  PCAKIUU
pa3noKeHUsl, peakludu 3aMEelIeHHs, peakuuu oOMeHa, 5K30- U
SHJIOTEPMHUUYECKUE PEaAKIMH, TEeTUIOBOW 3(P(dEKT peakiuu, pacTBop,

MaccoBasi J10Jig BelecTBa (MPOLIEHTHAs KOHIIEHTPAIlHs) B pacTBOPE

1.2

HWIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATHH H

MNPUMCHATH 3TU MMOHATHSA MPU OITMCAaHUH BCHICCTB U UX HpeBpameHHﬁ

1.3

UCTOJB30BAaTh XMUMUYECKYI0 CHMBOJIMKY JJISI COCTaBJICHUS (HOopMyT

BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUI

1.4

paCKprIBaTh CMBICJI 3aKOHOB COXpPAaHCHUMA MacCcChlI BCIICCTB,
IMOCTOAHCTBA COCTaBda, ATOMHO-MOJICKYJIIPHOIO Y4YCHHA, 3dKOHa

ABorazipo

1.5

OIIPEACIIATh BaJICHTHOCTD aTOMOB DJICMCHTOB B 6I/IHapHBIX

COCOAUHCHUAX

1.6

KJacCU(UIIUPOBATh XUMHMYECKHE peakiuu (M0 YHUCIy U COCTaBy

YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3P deKTy)

1.7

BBIUHCIISITE OTHOCHUTEIBHYIO MOJEKYJISPHYIO U MOJIAPHYIO MacChl

BCIICCTB




1.8

BBIUMCIISITh MAacCOBYIO JOJI0 XMMHYECKOrO 3JeMEeHTa Mo (popmyse

COEIMHEHMUS,

1.9

BBIYUCIIATH MACCOBYHO NOJIFO BEIIECTBA B PaCTBOPC

1.10

NPUMEHATh €CTECTBEHHOHAYYHbIE METObI MMO3HAHMUSA — HaOJIIOJICHHE,
U3MEpEeHUe,  MOJCIHUPOBAHME,  OSKCIEPUMEHT  (peayJibHbIl U

MBICJICHHBIN )

IIo Teme: «Baxnelimmue MPEACTAaBUTCIIN HCOPTraHUYICCKUX BCIICCTB»

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKHX MMOHSATHUH: OKCHun,

KHCJI0Ta, OCHOBAaHUC, COJIb

2.2

OMpPEACIATh NPHUHAJIC)KHOCTh BCIHICCTB K OHpeI[CJ'IéHHOMy Kjaccy

coeaMHeHui o popmynam

23

KHaCCI/I(bI/II_[I/IpOBaTL HCOPraHN4YCCKUC BCUICCTBA

24

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOICTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAs OMHUCAHUE MPUMEPAMHU

MOJICKYJIAPHBIX ypaBHeHHﬁ COOTBCTCTBYHOIINX XUMHUYCCKUX peaKuHﬁ

2.5

MIPOTrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX
Kau€CTBCHHOI'o0 COCTaBa, BO3MOXHOCTHU IPOTCKAHUA XHUMHUUYCCKHX

npeBpameHI/Iﬁ B pa3JIMYHbBIX YCIIOBUAX

2.6

cleoBaTh MpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYAOH W
nabopaTOpHBIM 00OpPYJOBaHHEM, a TAKXKE MpaBHJIaM OOpaIIeHHsS C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKUUSMU TIO BBHIMOTHEHHIO
na60paT0prlx XUMHWYCCKUX OIBITOB IO IMOJYYCHHUIO U co61/1paHmo
ra3o00pa3HbIX BelIeCTB (BOAOPOAA M KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACNIEHHOM MacCOBOWM JOJIEM PacTBOPEHHOTO
BEIIECTBA, TNIAHUPOBATH U MPOBOJUTH XUMHUYECKHUE SKCTIEPUMEHTHI T10
pacmo3HaBaHUIO pPAacTBOPOB IIeJoYeid U KUCIOT C IOMOIIbIO

WHAUKATOPOB (JaKkMyc, (heHondranent, METUIOPAHK U IPYTHUE)

2.7

MIPOBOJIUTH PACcUETHI 110 YPABHEHUIO XUMUUECKOM peakuuu

I[To Teme: «Ilepuonmueckuii 3akoH u Ilepuommyeckass cuctema
xumudeckux snementoB JI. M. MengeneeBa. CtpoeHHEe aTOMOB.

Xumudeckas cBsi3b. OKHUCIUTEILHO-BOCCTAHOBUTEIILHEIC pe€aKuum»

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX IMOHATHH: AIpO aToMa,
NEKTPOHHBIA CJOH aroma, aroMHas OpOWTalb, pPaaUyC aroma,

XUMHUYCCKas CBiA3b, IMOJLIpHAsA W HCIOJIPHAA KOBAJICHTHAsA CBA3b,




QJICKTPOOTPULATCIIBHOCTG, HWOHHAsA CBA3b, HWOH, KaTHOH, AaHWOH,

CTCIICHb OKHCJICHUA

32

KHaCCI/I(I)I/II_[I/IpOBaTL XHUMHUYCCKUC SJICMCHTHI

33

OIUCHIBATh M XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuonndeckoit
CHCTEMBI XMMHYECKHX DJIEMEHTOB: pa3jnyaTh MOHATHUS «TJIaBHAS
noarpynmna (Arpynma)» u  «mobounas mnoxarpymnma (brpymma)y,

«MaJiple» M «OOJIBIINE) [1(5]0)5(018331

3.4

packpeiBaTh cMbich Ilepmoamueckoro 3akona J[[.M. MeHnneneena:
JEMOHCTPUPOBATh TOHUMAaHUE NMEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYCCKUX DJJICEMCHTOB OT HX IIOJOKCHHUSI B HepHOHHqCCKOﬁ

CUCTEMC

3.5

COOTHOCUTh  O0O3HAuUEHUs, KOTOphIE HMMEIOTCS B  TabiuIe
«llepmogmyeckas  cucrema  XuMu4deckux  anemenroB  J[.W.
MenpeneeBa» C UYHMCIOBBIMU XaPAKTEPUCTUKAMHM CTPOCHHS aTOMOB
XUMHUYECKHUX DJJIEMEHTOB (COCTaB M 3apsija  sjpa, oOllee dYHCIo

QJICKTPOHOB U PACHPCACICHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

OIIPCACIIATH CTCIICHDb OKHUCJICHUSA 9JICMCHTOB B 6I/IHapHBIX

COCTUHEHUIX

3.7

ONpeAesaTh BUJA XMMHMYECKOH CBsI3UM (KOBaJE€HTHAass W MOHHAas) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble MNPpEeAMETHBIC PE3YJIbTAThHI OCBOCHUA OCHOBHOM
Oﬁpa?uOBaTeJ'll)HOﬁ nporpaMmMbl OCHOBHOI'O o0mIero 06p330BaHHH

1

IIo Teme: «BGH_IGCTBO U XUMHUYCCKasl pCaKLusa»

1.1

pPacKpbIBaTb CMBICJI OCHOBHBIX XHMMYECKUX IIOHATUH: pPAcTBOP,
AJIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI, AJIEKTPOIUTHYECCKAS JTUCCOIUAIINS,
peakiuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTuMble " HEeoOpaTuMbIe peaKIuu,
OKHCJIUTCIbHOBOCCTAHOBUTCIbHBIC pcakuunu, OKHUCJIHNTCIIb,
BOCCTAHOBHTENIb, OKHCIICHHE ¥ BOCCTAaHOBJICHHE, AaJUIOTPOIIHS,

aM(pOTepHOCTh,  XUMHUYECKass  CBs3b  (KOBAJICHTHAs, HWOHHAs,




MeTaJlyIn4yeckasi), KpUCTaJsIM4ecKas pemi€rka, CIUIaBbl, CKOPOCTh

XUMHYECKOMN pcaknuu

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUH H

MNPUMCEHATE OTU MMOHATHA IMPU OITMCAaHUH BEIIECCTB U UX npeBpameHHf/'I

1.3

COCTABJISITh YPAaBHEHUS AIIEKTPOJUTUYECKON AUCCOLMALMM KHUCIOT,
LIEJI0YEH M COJIEH, IOJHBIE W COKPALLIEHHBIE YPABHEHMS pEaKIUil

MOHHOTO OOMEHa

1.4

PaCKphIBaTh CYIIHOCTb OKHCIIHMTCIbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ

oCpCACTBOM COCTABJICHUS 3JICKTPOHHOT'O OanaHca 3TUX peaKuHﬁ

1.5

IIpOBOIUTD pvaéTBI 10 YpaBHCHHIO XUMHUYECKOU pcakuuu

Ilo temam: «HemeTamnel U uX CcOeOUHEHHUSI» U «MeTamabpl U HX

COEIUHEHUS

2.1

XapaKTEepPU30BaTh (OMUCHIBATH) 00IIME U CTIEU(UIECCKUE XUMUIECKIE
CBOMCTBAa NPOCTBIX U CIIOXHBIX BELIECTB, MOJTBEpXkAasi ONHUCAHUE
puMepaMu MOJIEKYJISIPHBIX Y HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XHUMHUYCCKUX peaKI_lI/Iﬁ

2.2

COCTaBJIATb YPAaBHCHUS peaKLIHfI, NOATBCPIKAAOIUX CYHICCTBOBAHUC

TCHSTHYCCKOM CBS3U MCXKY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

23

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHHA,
BO3MOXHOCTH NPOTCKAHHUA XHUMHUUYCCKUX HpeBpaH_ICHI/Iﬁ B PAa3JIMYHBIX

YCIOBUAX

24

CIENOBaTh MpAaBWJIAM T[OJb30BAHHS XUMHUYECKOM TIOCYAOM H
nabopaTopHbIM 000pyAOBaHHEM, a TaKXkKe MpaBUiaM OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUHM C HMHCTPYKUUSIMU II0 BBIITOJTHEHUIO
mabOpaTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYYEHUI0 M COOMpaHUIO

ra3o00pa3HbIX BEIECTB (AMMMAKa U YTIIEKUCIIOro ra3a)

2.5

MIpOBOAWTL PCAKIOWH, MOATBCPIKAAIOIINC Ka4eCTBEHHLI COCTaB
pa3MUYHBIX BEHICCTB: PACHO3HABATh OMBITHBIM MYyTEM XJIOPHUI-,
Opomua, wommn, KapOoHat, ¢ocdar, cwimkar, cyibdar,
THIPOKCHUMOHBI, KaTHOHBI aMMOHHS, WOHBI H3yYCHHBIX METAJLIOB,

IIPUCYTCTBYIOLIME B BOAHBIX PACTBOpPaX HEOPIraHUYECKUX BEIIECTB

[To Teme: «XuMHS U OKpY>KaroIIAs Cpeaay

3.1

pacKpbIBaThb CMBICI OCHOBHBIX XxuMuueckux nonarui: [IJIK

BCIICCTBA, KOPPO3Us MCTAJIJIOB




3.2

INPUMEHATE OCHOBHEBIC OIICpaluu MBICITUTEIIEHOM JACATCIIBHOCTH —
aHaJIM3 W CHUHTC3, CPaBHCHUC, O606H.[€HI/IG, CUCTEMATHU3all1Io,
BBIABJIICHUE TPHUYUHHO-CICACTBCHHBIX CBsI3eM — i1 HU3YUCHUA
CBOICTB BCIICCTB M XHMHUYCCKHUX pCaKHI/Iﬁ; CCTCCTBCHHOHAYYHBIC
METOJbI IIO3HAHHUA — Ha6JIIOJIeHI/Ie, U3MEPCHUE, MOJCIUPOBAHHC,

IKCIIEPUMEHT (PeaabHbIN U MBICTICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

1

HepBOHaqaanHe XHUMHUYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumuu. Posib XUMHM B KM3HM 4eJloBeKa. XUMHUS B CHCTEME Hayk.
Tena u BemiecTBa. PuU3MUECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE

BEILECTB

1.2

[MousTHe 0 MeTOax MO3HAHUA B XUMHU. YucTele BemecTBa 1 cmecu. CrrocoObl

pas3zaeneHus cMecen

1.3

ATOMBI WH MOJICKYIJIBI. Xumuueckue d3neMeHThl. CHMBOJBI  XMMHYECKHX

371eMeHTOB. [IpocTbie U cloKHbIE BeIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuuaeckasi ¢popmysa. BaJeHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IHOCTOAHCTBA cocCTaBa BCIIICCTB. OTtHOcHUTENbHAS aTOMHas Mmacca.
OTtHocuTenbHasE MOJIEKYJIIpHasi Macca. MaccoBas 10711 XUMUYECKOTO 3JIeMEHTa

B COCAMHCHNU

1.5

KonunuectBo BemectBa. Monb. MonsipHast Macca. B3auMocBsi3b KOJIMYECTBa,
Macchl M 4YMCIA CTPYKTYPHBIX €IMHUI] BemiectBa. Pacuérel mo Qopmynam

XUMHYECKUX COECIUHEHUN

1.6

DU3NYECKUE U XUMHUYECKHUE SIBICHUSA. XUMUYECKas PEaKUUsl U €€ MPU3HAKHU.
3aK0H COXpaHEHMsI MacChl BEIIECTB. XUMHUECKHe ypaBHeHUsA. Kinaccudukarms

XUMHUYECKHUX PeaKIuii (COeTUHEHUS, Pa3TI0KEHUs, 3aMEIICHUsI, 00MEHA)

1.7

XHUMHUUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCYOH, C IPaBUIIAMHU
pabotel B naboparopuu U TpuéMamMu oOpamieHus ¢ J1abopaTOpHBIM
00OpyIOBaHHEM, H3yYE€HHE U OIHUCaHHe (UIUYECKUX CBOMCTB 00pa3loB
HEOpPraHWYEeCKUX BEIIeCTB, HaOmoneHue (u3nyeckux (MIaBJIeHHE BOCKa,
TasHHUE JIbJla, paCTUpPaHUE caxapa B CTYIKE, KUMEHUE M KOHACHCAIMs BOAbBI) U
XUMHYECKHX  (TOpeHHe CBeYd, [pOKaJMBaHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHCJIOTOW) SBJICHUHM, HAOMIO/EHHE M ONHCAHUE
NPU3HAKOB TMPOTEKaHHWs XUMHUYECKHUX peakuuid (pa3jioxeHHe caxapa,
B3aUMOJICIICTBUE CEpHOW KHUCJIOTBI C XJOpUIOM Oapusi, pa3jioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3auUMOJIEHCTBUE Kelle3a C pacCTBOPOM

conu meau(1l), n3yuenue cnocoOoB pazaeneHus: cMecei (C MOMOIIBI0 MarHuTa,




(buIbTpOBaHUE, BBIMAPUBAHKE, TUCTUIUIALMS, Xpomarorpadus), MpoBeIecHUE
OUYMCTKU TTOBAPEHHOU COJIM, HAOIIOICHUE W OMUCAHKE PE3YJIHTATOB MPOBEACHUS
OMbITa, WUTIOCTPUPYIOIIEr0 3aKOH COXPaHEHHs] MacChl, CO3JlaHUE MoJiene

MOJIEKYI (IIIapOCTEP>KHEBBIX )

Baxwueiiune IpEACTABUTCIIM HCOPTAaHNYCCKUX BCIICCTB

2.1

Bo3nyx — cmech razos. CocraB Bozayxa. Kucmopony — ayeMeHT M mpoctoe
BenlecTBo. HaxoxneHuwe kuciaopojia B mpupojne, (pU3MUEeCKHe U XUMHYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. [Ipumenenue kuciaopoga. CrocoObr
MOJTlyYeHUs1 Kuciopoja B JjadopaTopuu M MHpoMbIIIeHHOCTH. KpyroBopot

KHCJIOpOJa B ITPpUPOJCL. O30H — AJJIOTPOITHAA MOI[I/I(I)I/IKaL[I/IH KHcJopoaa

2.2

TennoBoil >3 PekT XUMUIECKOH peaklui, TEePMOXUMUYECKHE YPaBHEHUS, 3K30-
U DHIOTEpPMUYECKUE peaKkIK. TOIMINBO: yrojib U MEeTaH. 3arpsi3HEHUE BO3AyXa,

yCUJICHHE TapHUKOBOTO 3(dekra, pazpylieHne 030HOBOTO €05

23

Bonopon — snement u mpocroe BeecTBo. HaxoxxaeHnue Bogopoaa B IPHUPOLE,
¢usnuecKkre M XUMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOObI IOIYYEHHS.

Kucnorsl 1 conu

24

MonsipHblii 00bEM ra30B. PacuéTsl N0 XUMHUYECKUM YPaBHEHUSAM

2.5

®usnyeckue cBorcTBa BOAbl. Boma kak  pactBopuTens. PacTBOpBI.
HacpilieHHble 1 HEHACHIIIEHHBIE PAacTBOPbI. PacTBOPHUMOCThL BEIIECTB B BOJE.
MaccoBasg 70Ji1 BelleCTBa B pacTBOpe. XHUMHYECKUE CBOMCTBA BOJBI.
OcHoBanus. Posnb pacTBOpoOB B MpUpoJie M B XKU3HU ueloBeka. Kpyrosopor
BOAbl B MpUpOAE. 3arpsA3HEHUE MPUPOAHBIX BoA. OXpaHa U OYHMCTKa

MPUPOJIHBIX BOJ

2.6

Knaccudpukanus Heopranmueckux coeawnennid. Oxcuapl. Kimaccuduxarms
OKCHJIOB: cojeoOpa3ywoimue (OCHOBHbIE, KHCIOTHbIE, aM(pOTEepHBIE) W
HeconeoOpasyrone. Homenknarypa oxcumoB. DPu3ndeckne M XUMHUECKUE

CBOMCTBA OKCHUJIOB. HonyquHe OKCHIOOB

2.7

OcHoBanus. Knaccudukauus ocHOBaHMH: IIETOYM M HEPACTBOPUMBIE
ocHoBaHusA. Homenkiatypa ocHoBanuii. duU3ndyeckue U XMMHYECKUE CBOMCTBA

ocHoBaHui. [lomydyenne ocHoBaHU

2.8

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucnor. dusnueckue u
XUMHUYECKUE CBOMCTBA KUCIOT. Pan axktuBHocth MeTauioB H.H. bekerosa.

HonyquI/Ie KHCJIOT

2.9

Comu. Homenknarypa coneil. ®usznueckne M XMMHUYECKHE CBOMCTBA COJIEH.




[Tonydenue coneit

2.10

I'eneTmyeckas CBA3b MCXKIY KiiaCCaMU HECOPraHNYCCKUX COG,ZII/IHGHI/If/'I

2.11

XWMHWYECKUH  OJKCIIEPUMEHT: KAayeCTBEHHOE  ONpENEICHUE  COACpKAHUA
KHCJIOpO/ia B BO3JyXe, IMOJy4YeHHEe, cOOMpaHue, paclio3HaBaHHE M H3YyUYEeHUE
CBOICTB KHCJIOpOJa, HAOMIOeHNE B3aUMOJACHCTBUS BEIIECTB C KUCIOPOIOM U
yCIIOBHS BO3HMKHOBEHUS M MpEKpalleHus: ropeHus (moxapa), 03HaKOMIIEHHE C
o0Opa3laMu OKCHJIOB U ONHMCAaHME WX CBOICTB, MOIy4YeHHE, coOupaHue,
pacrio3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpoJa (rOpeHue), B3auMojieiicTBHe
Bozopoaa ¢ okcugoM Menu(Il) (Bo3MOXHO HCTIOIB30BaHNE BHICOMATEPHATIOB),
HaOrofleHue O00paslloB BEIIECTB KOJMYECTBOM 1 MOJb, MCCIIEJOBAHUE
OCOOEHHOCTEl pacTBOPEHHS BELIECTB C PA3IUYHOW PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OMNPEAEIEHHON MAacCCOBOM JOJIEH PACTBOPEHHOIO
BELIECTBA, B3aUMOJEWCTBHE BOJbI C MeTallaMu (HaTpUeM M KaJbI[HEM)
(BO3MOXKHO HCIIOJIb30BaHME BMJCOMATEpUANIOB), OINPEAEICHUE PACTBOPOB
KUCJIOT Y IIEJOYeH C IOMOIIBI0 HHJIMKATOPOB, HCCIEJOBaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB pA3JIUYHBIX KJIacCOB, HAOJIIOJAEHUE W3MEHEHUS
OKpPAacKM HHJIUKATOPOB B pacTBOpax KHUCIOT U INEJIoYeH, H3ydeHHe
B3auMmojieiictBua okcuga meau(Il) ¢ pacTBOpoM cCepHOM KUCIOTHI, KHUCIOT C
METaJUIAMM, PEAKIUN HEUTPAIU3alliH, I0Jy4YE€HUE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJHOrO0 MeTaula JAPYTMM M3 pacTBOpa COJM, pEUICHHE
SKCIIEPUMEHTAJIBHBIX 33/a4y Mo TeMe «BakHelne Kiacchl HEOPTraHMYECKUX

COEeIMHEHUIN)

[lepunonnueckuii 3akoH u [lepuonnueckas cuctema XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMOB. XUMUYeCKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC pECAKITUN

3.1

[lepBble MOMBITKM KiIacCU(UKALMU XUMHUYECKUX »diieMeHTOB. [loHsATne o
rpynnax CXOJHBIX AJIEMEHTOB (IIEJOYHBIE U IIEIOYHO3EMENbHbIE METAJUIbI,
rajloreHbl, MHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOpble 00pa3yroT am@oTepHbIe

OKCHUABI U TUAPOKCHIbI

3.2

[Iepnoanueckuii 3axoH. [lepuoguueckas cucreMa XUMHYECKUX diaeMeHToB 1. 1.
Menzeneesa. Kopotkonepuonnas " JUIMHHOIIEPUOAHAS bopmbl
[Iepnognueckoit cucrembl xumuueckux anementos .M. Menaeneesa.
[Tepuonsl u rpynnel. PU3UYECKUII CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB

IIEPHOJ1a U TPYIIIbI DJIEMEHTA

3.3

Crpoenune atoMoB. CoctaB aToMHbIX anep. M3otonbl. Dnekrponbsl. CTpoeHue




JNEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XUMHUYECKUX DIIEMEHTOB
Ilepuonnueckont cucremnl [I.M. Menaeneesa. XapakTepucTuKa XUMHUUYECKOTO

3JIEMEHTa MO ero nojoxkeHuto B [lepuognyeckoii cucreme .. Menneneena
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3aKOHOMEPHOCTH M3MEHEHHUs pajauyca aToMOB XHMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETaJUIMYECKUX CBOMCTB II0 TPYINIaM M IEPHOJAM.
3nauenne [lepuoamueckoro 3akoHa u lleprognyeckoit CUCTEMBI XUMHUYECKHUX
JJIEMEHTOB Ul pa3BUTHA HAyKu W mnpakTtuku. .M. MenneneeB — y4€Hbll U

IPpaKIaHUH

3.5

Xumudeckass CBsi3b. KoBaneHTHas (MOJsipHAsT W HEMOJIApHAs) CBS3b.

3HCKTpOOTpI/IHaTeHBHOCTL XHUMHUYECKHUX 2JIEMEHTOB. FIoHHas CB3b

3.6

Creneup okucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIHHEIC pCaKknuuu. Hpoueccm

OKHCJICHUA B BOCCTaHOBJICHUS. OKHCINUTENIN U BOCCTAHOBUTEIHN

3.7

XYUMUYECKUN HKCHEPUMEHT: H3Y4YeHHE O0pa3loB BEIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJCUCTBUE TUAPOKCHAA LUHKA C PacTBOpaMU KHUCIOT U
1IeJI0YEH, MPOBEIEHNUE ONBITOB, WIUTHOCTPUPYIOIIUX INPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIX peaKI_lI/Iﬁ (FOpeHI/IC, pCaKknuuu pa3jioKCHUs, COCI[I/IHCHI/IH)

9 KUIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaAHUSA

BemecTBo u xumuueckas pcaKkuu. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. [lepuoauyeckas cucteMa XUMUYECKUX diieMeHToB J[. 1.
MenpeneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMUYECKUX DJEMEHTOB IMEpPBbIX TPEX MNEPUOAOB, Kalus, KalblUsl MU HX
COCMHEHHII B COOTBETCTBUU C IMOJOKEHUEM 3JIEMEHTOB B llepmoamueckoi

CUCTEMC U CTPOCHUEM UX AaTOMOB

1.2

CrpoeHne BemecTBa: BHAbl XMUMHYECKOM CBS3U. THUIBI KPHUCTAUNIMYECKUX
PEmETOK, 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XUMHUYecKol cBs3u. Knaccudukanus 1 HOMEHKIIaTypa HEOpraHMYeCKUX
BELIECTB (MEXAyHapoaHas U TpUBHaJIbHas1). XMMUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIIMXCS K  Pa3jMYHbIM  KJaccaM HEOpPraHMYECKUX COCIMHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XuMHUYeCKHX Peakuid 1Mo pa3IUIHbIM MPU3HAKaM (110 YHCITY U

COCTaBy Y4YaCTBYIOIIHUX B pE€aKIHUU BCHICCTB, IO TCIIOBOMY 3(1)(1)6KTy, 10




H3MEHCHMIO CTCIICHEH OKMCICHUS XHMHYCCKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,
10 yY4aCTuro KaTanmaTopa). DK30- )41 SHAOTCPMHUYCCKUC pcaKknuu,

TEPMOXUMHNYCCKNEC YPAaBHCHUS. Ilonsite o CKOpPOCTH XHUMHYIECKOM pc€akuuu

1.4

[Tonsitie 00 0OpaTUMBIX M HEOOpPATHUMBIX XUMHUYECKHX peakuusax. [loHstue o
TOMOTE€HHBIX M T'€TEpOreHHbIX peakuusax. IloHaTne 0 XuMn4eckoM paBHOBECHHU.
@DaxTophl, BIUAIOIIME HAa CKOPOCTh XUMHUYECKOW pEeakUWd U TOJ0KEHHE

XUMHYCCKOI'O paBHOBECUA

1.5

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE  pEAaKLUH, AIIEKTPOHHBIN  OayiaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBieHUE  ypaBHEHHM
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKUUi C MCIOJIb30BAaHUEM METOAA

3JIEKTPOHHOTO OajaHca

1.6

Teopust AIEKTPOIUTUUECKONW NUCCOLMALNU. DIEKTPOIUTHl U HEIIEKTPOIUTHI.
Katunonbl, annonsl. MexaHu3m AUCCOLMAIIMN BELIECTB C Pa3IMYHBIMU BHUJIAMU
xuMudeckon cBs3u. CteneHs aucconuanuu. CHIbHBIC U CIIA0bI€ JCKTPOJIUTHI.
Peakuuu noHHOro oOMeHa. YCIOBUS MPOTEKAHUS PEaKIMii MOHHOTO OOMeEHa,
MOJIHBICE W COKpalIEHHBIE HMOHHBIE ypaBHEHHsS peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMU U cCOJel B CBETe NPEACTABICHUNA OO0 AIEKTPOIUTUYECKON

nuccounanuu. KauecTBeHHbIe peakiny Ha MOHBI. [loHsATHE O TMApPOIU3E Colei

1.7

XUMHU4eCcKuit OKCHICPUMCHT. O3HAKOMIJICHMEC C MOJACIAMU KPHCTATINIMYCCKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTaioB (rpadura u
ajMasa), CIIOKHBIX BEIIECTB (XJOpUIa HaTpusi); UCCIEIOBAaHUE 3aBHUCHMOCTH
CKOPOCTH XHWMHYECKOM peaklud OT BO3ACUCTBUSA pPa3IMUHbIX (DaKTOPOB;
WCCIIEZIOBAaHNE  DJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
JTUCCOLMAIMN  KHUCTIOT, IIeNo4Yeid ©  coleil  (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEPHAIIOB); TMPOBEACHHE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUs PeaKIuii HOHHOTOo 0OMeHa (00pa30BaHUE OCajIKa, BHIJICICHUE Ta3a,
oOpa3oBaHHE BOJbl); OMNBITOB, WJUIIOCTPUPYIOLIUX IMPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBHTEJIBHBIX PEAKIUH (FOPCHUE, PEaKIUh Pa3jIoKCHHUS, COCAUHEHUS);
pacrno3HaBaHHE HEOPTAHUYECKUX BEMICCTB C MOMOIIBIO0 KAaYeCTBEHHBIX peaKIui

Ha MOHBI; PCIICHNEC OKCIICPUMCHTAJIbHBIX 3aaa4

HemeTannsl ¥ ux coeIMHEHUS

2.1

OOmast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTpPOEHHsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nueckue cBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XHMUYECKHME CBOMCTBA Ha IpUMEpE XJopa

(B3auMozelicTBUE € MeTallslaMd, HEMETaJulaMHy, LiesodaMu). XJIOPOBOAOPOA.




ConsHas kucii0oTa, XMMAYECKHE CBOWCTBA, MOJIyYeHUe, NpuMeHeHue. [eiictBue
XJIOpa U XJIOPOBOJOPOAA HAa OPraHU3M 4elIoBeKa. BajkHeWllne XJIOpUIbI U UX

HaXO0XEHUE B IPUPOJIE

2.2

O6mass xapaktepuctuka 3yeMeHToB VIA-rpymnmbel. OcoOE€HHOCTH CTPOECHHUS
aTOMOB, XapaKTepHbIe CTeNeHn okucieHus. CTpoeHue u pusnyeckue cBOWCTBA
MPOCTBIX BEUIECTB — KHUCIOpPOAAa M Cepbl. AJUIOTPONHBIE MOAM(PHUKAIUU
KHCIOpOoAa U cepbl. XMMHYECKHE CBOMcTBa cepbl. CepoBOIOpPOI, CTPOEHHUE,
¢usznueckne M XUMHUYECKHe CBOMCTBA. OKCHIBI CEepbl KaK IMpeICcTaBUTEIH
KHUCJIOTHBIX OKCHIIOB. CepHas KHUCIOTa, (PU3NYECKHEe U XUMHUYECKUE CBOICTBa
(obmuMe Kak MpeAcTaBUTENS Kjacca KHCIOT U cHeruduueckue). XuMHUUECKHe
peakiuy, JeKalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a MONy4eHUs] CEepHOM
kucnothl. Ilpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peakius Ha
cyabdar-uoH. Haxoxnenue cepbl U e€ coeMHEHUI B mpupoje. XUMHUYECKOe
3arpsi3HEHUE OKPY’KAaIoUIel cpellbl COeIMHEHUSIMU Cepbl (KUCIIOTHBIE JTOXK[IU,

3arpsA3HCHUC BO3lyXa U BOI[OéMOB), CIIOCOOBI €Tr0 NpeaOTBPAILLICHUA
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OOmast xapakrtepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUS. A30T, paClIpOCTpaHEHUE B IPUPO/IE,
¢usnyeckue U XuMuueckue cpoictBa. Kpyroopor asora B npupozae. AMMHUAK,
ero (usnueckue MU XMMHUYECKHE CBOICTBa, MoJdy4yeHHe U npumeHenue. Conu
aMMOHMs, MX (u3MYecKMe M XHMHYECKHE CBOICTBa, MpPHUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHbl aMMOHHUSA. A30THas KUCJIOTa, €€ MOJyuyeHHe,
¢usnyeckue M XMMHUYECKHE CBOicTBa (oOIIMe Kak MpeacTaBUTENs Kiacca
KHCIOT u cnenuduyeckue). Mcrmomp3oBaHHe HUTPATOB M COJIEH aMMOHHS B
KayecTBe MMHEPAJbHBIX yJI0OpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY’Karolien
Cpelbl COETUHEHUSIMH a30Ta (KUCIOTHBIE JOXKAU, 3arps3HEHNE BO3/1yXa, MOYBBI

1 BOJOEMOB)
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®ocdop, amnorponHsie Moaudukamuu Gocdopa, Gusznueckrue U XUMHYECKHE
croiictBa. Okcun ¢ochopa(V) u dochopHas Kuciora, QUINICCKUE W
XMMHUYECKHE CBOWCTBa, momydeHue. lcmomp3oBanue ¢ochaToB B KauecTBe

MUHEPAJIBHBIX Y100pEHUI

2.5

OObmas xapakrepuctuka 3yeMeHToB [VA-rpynmbel. OcoOeHHOCTH CTpOEHHUS
aTOMOB, XapaKTEepHbIE CTEMEHUW OKUCIEHUS. YTIJIepon, aJuIOTPOIIHBIE
Moau(HKAIMK, PACIPOCTPAHCHHE B TPUPOJE, (PHU3MYECKHEe W XUMUYCCKUE
cBoiicTBa. Azncop6uus. Kpyrosopor yriaepona B npupoae. OKcuasl yrieposaa,

ux (1)I/I3I/I‘-I€CKI/I€ U XUMHUYCCKUC CBOﬁCTBa, HGI\/JICTBI/IC Ha JKMBBIC OpraHWU3MBbI,




MOJIyYCHUE U TIPUMEHEHUE. DKOJIOTHYSCKUE TIPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM
yraepoaa(lV); rumoresa Tmo0anbHOTO TMOTEIJICHUS KIWMaTa; MapHUKOBBIN
a¢pdext. YrompHas kuciora U €€ comd, UX (HUINIECKHEe U XUMHUUYECKHE
CBOICTBa, ToNMyueHUe U HpuMeHeHue. KauecTBeHHas peakius Ha KapOOHaT-
noHbl. Mcnons3oBanue KapOOHATOB B OBITY, MEAWIIMHE, MTPOMBINIICHHOCTH U

CEJILCKOM XO3SAIHCTBE

2.6

[TepBoHauanbHBIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COSAMHEHHUSIX
yriaepoga (MeTaH, 9TaH, STWIEH, AalEeTHJIEH, 3TaHOJ, TJULEPUH, YKCYyCHas
kucnota). Ux coctaB u xummueckoe crpoeHue. [loHsATHE O OHOIOTHYECKU
BOKHBIX BEINECTBAaX: XHUpaX, Oelkax, YIJIeBOJax — M WX POJH B KU3HH
yenoBeka. MarepuanbHOe €IUHCTBO OPraHMYECKMX U HEOPTaHMYECKUX

COCTUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHE CBOWCTBA, IOIY4YEHHE U
npuMeHeHne. CoequMHEHUs KpeMHUs B npupoje. OOmue mnpenctaBieHus 00
okcuze kpemHus(I1V) u kpemuueBoii kuciaore. CHUIMKATBI, UX UCIOJIb30BaHUE B
ObITY, MEUIIMHE, TPOMBIIIICHHOCTU. BaxxHele cTpouTeabHble MaTepHaIbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [Ipobrembr OGe3omacHOTrO

HCIIOJIb30BAHHUA CTPOUTCIIbHBIX MATCPUAJIOB B MMOBCEAHEBHOM KM3HU

2.8

XUMHUECKUI HKCHEPUMEHT: HM3y4deHHE 00pa3l0B HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEJICHHE Ka4EeCTBEHHBIX PEaKIMW Ha XJIOPU-
HMOHbI M HaOJIOJIEeHHE MPU3HAKOB HUX TMPOTEKaHMs; OMBITHL, OTpa’KaroIIne
(u3nyecKkre U XMMUYECKHE CBOMCTBA rajlor€HOB U MX COEIUHEHHUH (BO3MOKHO
UCIOJIb30BAaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C O0pa3liaMu XJIOPUIOB
(raJOreHUIOB); O3HAKOMJICHHWE C oOpasmamMu cepbl U e COCAMHCHHUSIMH
(BOBMOXKHO ~ MCIIOJIb30BaHME BHJEOMaTepHalioB); HaAOMIOJCHHWE IHpolecca
oOyrauBaHUsl caxapa MoJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOI KHCIOTHI;
U3y4YeHHe XMMUYECKUX CBOMCTB pa30aBI€HHOW CEpHOM KHCIOTHI, MPOBEJCHUE
KayeCTBEHHOW peakuuud Ha Ccynb(ar-uoH ©u HAOMIOACHWE TpHu3HaKa e€
MIPOTEKaHUs; O3HAKOMJIEHHE ¢ (PM3NUYECKUMU CBOMCTBaMU a30Ta, ocdopa u ux
COEIMHEHUN (BO3MOXHO HCIIOJIb30BAHWE BHJIEOMATEPHANIOB), OOpa3LamMu
a30THBIX U (ochHOpPHBIX yA0OpeHUI; OTyYeHue, cCOOUpaHue, paclio3HaBaHUe U
M3y4YEHHE CBOMCTB aMMHaKa; IpPOBEJCHHE KAauye€CTBEHHBIX pPEAaKIUil Ha HOH
aMMOHUSI U (QocdhaT-uOH M U3yuyeHHE NPU3HAKOB HUX MPOTEKaHMS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbIO (BO3MOXHO

HCIIOJIB30BaHHC BI/II[GOMaTCpI/IaHOB); HN3YUCHUC MO,Z[CJIGIZ KpUCTAJUINYCCKUX




peméTok anmasza, Tpadmura, (QyIepeHa; O3HAaKOMIIGHHE C MpPOIECCOM
afcopOIMu PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM H YCTPOHCTBOM
MPOTHBOTa3a; TOJy4YeHHE, COOMpaHWe, paclio3HaBaHWE W HM3Y4YCHHE CBOICTB
YIJEKUCIIOTO Tra3a; MPOBEJIEHUE KAayeCTBEHHBIX peakluii Ha KapOoHaT- U
CWIMKAT-WOHBl W W3yYeHWE TIPU3HAKOB HX TIPOTCKAHUS; O3HAKOMIICHHE C
MPOYKIMEH CHIMKATHON MPOMBINUIICHHOCTH; PEIIEHUE AKCIEPUMEHTATbHBIX

3a7a4 1o TeMe «BakHelmue HeMeTalIbl U UX COSTUHEHU

Meramisl 1 uX COCIUHCHUA

3.1

OO6mras xapakTEePUCTHKA XUMUUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUH MX
nonoxxkenuss B llepuoamueckor cucrteMe XuMHuecKHX dneMeHtoB J[.H.
MenpneneeBa u ctpoeHus atoMoB. CTpoeHHE METATIOB. MeTaTndeckas CBsI3b U
METaJUIMYECKasi KpUCTaUIMUecKass pemérka. OJEeKTPOXUMHMUYECKUH  psij

HaIpsHKEHNUH METaJUIOB
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duznyeckrue U XUMUYECKUE CBOIcTBa MeTa/uioB. O0IKe Crioco0bl MOIyYeHUS
MeTaiuioB. [loHATHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YyT'YH, AIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6HTy U MPOMBIIIJICHHOCTH
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[lenouynsle MeTauibl: nosioxkeHue B llepuonmueckoil cucTeMe XHMHUYECKUX
anemenToB [[.1. MeHaeneeBa; cTpoeHHME X aTOMOB; HaXOXIACHUE B IIPUPOJE.
dusnueckue U XMMUYECKHe CBOMCTBA (Ha mpuMepe HaTpust U Kamust). OKCUbl U
THUAPOKCHUABLI HATPUA W KaJius. HpI/IMeHCHI/Ie IICJIOYHBIX MECTAJZIOB MU HX

COeIMHEHUN
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[IlenoyHO3eMeENBHBIE  METAUIBI MarHMid M KaJbLMW:  IIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMHIeCKuX 35eMeHToB [[.11. MenneneeBa; ctpoeHue
X aTOMOB; HaxOXIeHHE B Inpupoae. PU3NYECKHE M XUMHYECKHE CBOMCTBA
MarHus W Kaublivs. BakHelme coequHeHus Kaiublus (OKCHA, TUIPOKCHU],

conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmoMuHui: nonoxenue B Ilepuoauueckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
JI.11. MenneneeBa; CTpoeHUE aroma; HaxoxKAcHHWE B mpupone. dusnueckue u
XMMHUUYECKHE CBOMCTBA AJIFOMUHUSA. AM(pOTEpHBIE CBOIMCTBA OKCHJIA M TUIPOKCHIA

AJIFOMHUHUA

3.6

Kenezo: nonoxenne B [lepuoanueckoi cucreme XumMudeckux 3neMmenTon (.M.
MenpeneeBa; CTPOCHHE aTroMa; HaxoXAcHHe B mpupoze. Dusmdueckwe u
XUMUYECKUE CBOMCTBa kene3a. Okcuabl, THAPOKCUIb U conu xkene3a(ll) u

xene3a(lll), ux cocras, CBOIMCTBA U OTyUYeHUE




3.7

XUMHUECKUH HKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3llaMi METAaJUIOB M CILIABOB,
X (U3MYECKMMH CBOMCTBAMM; W3YYCHHE PE3yJIbTaTOB KOPPO3UH METAJJIOB
(BO3MOXHO HCITOJIb30BaHNE BHJIEOMATEPHAIIOB), ocoOeHHOCTEeN
B3aMMOJICHICTBUS  OKCHJIa Kalbllusi W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHNE BHUJICOMATEPUAJIOB); HMCCIICJIOBAHHE CBOWCTB KECTKOW BOJIBI;
mpolecca TOPEHHs IKelle3a B KUCIOpoAe (BO3MOXKHO —HCIOJb30BAaHUE
BHJICOMATEePHAIIOB); MMPU3HAKOB MPOTCKAaHHUS KAUYEeCTBEHHBIX pEaKIUii Ha MOHBI
(Marnus, xanplwus, amroMuHHUs, nuHka, xeneza(ll) u sxemesa(Ill), memu(Il);
HaOJIIOJICHUE W OIMHMCAHUE MPOIECCOB OKpAaNIMBaHUS TUIAMEHW WOHAMH HATPHS,
Kamuss W Kanblusg ~ (BO3MOXKHO  KCIOJNB30BAaHHE  BHJIEOMATEPHANIOB);
HCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMHUHUS W THIPOKCHIA
[IMHKA; pEICHHEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxkHeiime Metasibl u

UX COCANHCHUS)

XHMHMS M OKpYyKaromas cpeia

4.1

HoBsie maTepuanbl u TexHOJOrHH. BemecTBa U maTepuainbl B MOBCEIHEBHOMN
JKA3HU 4esioBeKa. XUMHUs U 310poBbe. be3omacHoe MCnob30BaHUE BEIIECTB U
XUMUYECKUX peaknuii B ObITy. IlepBas momomp Mpu XUMHYECKHUX OXKOTaX U

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOW  IPAaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxaromient cpensl [1/IK. Ponp XxuMuu B pemieHUH 3KOJIOTHUECKUX MpoOeMm.
[IpupoaHble HCTOYHMKH YTJIEBOAOPOAOB (Yrojib, NPHUPOJIHBIA ra3, He(dTh),

MPOYKTHI UX MEPEepabOTKH, UX POJIb B OBITY U IPOMBIIIUICHHOCTH

4.3

XUMUYECKUI SKCIEPUMEHT: U3ydYeHHEe 00pa3loB MaTepuaoB (CTEKIO, CIIaBbI

MCTAJUIOB, TOJIUMCPHBIC MaTepI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepPsieMoOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUSA K NPeIMETHBIM pe3y/ibTaTaM
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odpa3zosanust Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

0 MO03HABa€MOCTH SBJICHUU npupoabl, IMINOHHUMAHUC 00BEKTHBHOM
3HAYMMOCTH OCHOB XHMHYECKOI HAayKH Kak obnacTu COBpPEMECHHOT'O
C€CTCCTBO3HAHHA, KOMIIOHCHTA O6IJ.[CI>1 KYJIbTYpPBlI U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HI€CTBa;

IMOHUMAaHHE MECTAa XUMHU CPEAN APYI'UX C€CTCCTBECHHBIX HAYK

1.2

0 HAaYYHbIX MCETOJAaX NO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MECTOAAX HMCCICAOBAHUA BCIICCTB U HUIYUYCHUA
XUMHNYCCKHUX peaKHHﬁ; YMCHUC HUCIIOJIB30BAaThb MOACIN JUIA

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodecCHOHATHLHON NESTETbHOCTH, CBI3aHHBIX C XUMHEH H
COBPEMEHHBIMU TEXHOJIOTHUSIMA, OCHOBAHHBIMM Ha JOCTHXKEHHUAX
XUMHYECKOH HAyKH, YTO MO3BOJHUT OOYYArOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayiieit mpodecCuoHaIbHON AesITeNIbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMHH Kak MPO(WIBHOTO MpeaMeTa

IIpU [IepPeX0/ie Ha YPOBEHb CPEJHEr0 00IIero o0pa3oBaHUs

Bnanenue CHUCTEMOM XWMHWYECKUX 3HAHHH H YMCEHUC TIPHUMCHATH

CUCTCEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BaXHEHIINE XWMHUYECKHE TIOHATHS: XUMHYCCKUU DJICMCHT, aTOM,
MOJIEKYyJIa, BELIECTBO, NMPOCTOE U CIIOKHOE BELIECTBO, OJAHOPOIHAS U
HCOOHOPOAHAsA CMEChb, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIApHAs
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJSpHAas Macca, MOJSPHBIN
00BEM, OKCHJI, KHCJIOTa, OCHOBaHHUE, COJIb (CpemHssi), XUMUYECKas
peaklus, peaklMu COEIUHEHMs, pPEaKLUUH Ppa3lIoKeHHs, peakLuu
3aMeIleHHs, peakiuu oOMeHa, TeruioBoW 3(deKT peakmuu, 5K30- U
SHJIOTEPMHUYECKHE PpEeaKIMU, PacTBOp, MaccoBas [0S XUMHUYECKOIrO
AIIEMEHTA B COEIMHEHUH, MAacCOBast IOJISl M TIPOLIEHTHAS! KOHIIEHTPALIUS

BCIICCTBA B paCTBOPC, AP0 aToMa, BJIGKTpOHHBIﬁ clIon aToMa, aTOMHasd




opburanb, paauyc aToMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMMYECKAs! CBSI3b, JIEKTPOOTPULIATEIBHOCTD, MOJIIPHAS U HEMOJISIpHAs
KOBQJIEHTHAsE  CBsSI3b, HMOHHAs  CBsI3b, METaJUIMYECKas  CBSI3b,
KpUCTaJUIMYecKasi pemeérka (aroMHas, WOHHAs, MeTaJulndyecKas,
MOJIEKYJISIpHasl), UOH, KAaTUOH, aHMOH, 3JIEKTPOJUT U HEDJIEKTPOJIUT,
UIEKTPOIUTHYECKAsT  JTUCCOLMAIMSA, peaklMd HOHHOro OOMeHa,
OKHCITUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMM,  OKUCIUTENIb U
BOCCTAHOBUTENb, OKHCIEHHME W  BOCCTAHOBIIEHHE, AJIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HeEoOpaTHMbIE peaKluH,
CKOpOCTb XUMMUECKOW peakuuu, Karamuszarop, [IJIK, xoppo3us

METAJJIOB, CILIABBI

2.2

OCHOBOITOJIArarollue€ 3aKOHbl XHMHUHU: 3aKOH COXPAHEHHUS MAacCChl,
nepuoguyeckui 3axkoH .M. MeHnneneeBa, 3aKOH IOCTOSIHCTBA

cocTaBa, 3aKOH ABOraapo
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TEOPUH  XHMHHU: aTOMHO-MOJIEKYJISIDHAsE ~ Teopus, TEOPHS

3J'IeKTpOJ'II/ITI/I"IeCKOI71 AUCCconranu

Brnagenue ocHoBaMu XUMHUYECKOM T'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMEHME NIPaBUIIBHO UCIOJIb30BaTh U3yUEHHBIE BELIECTBA U MaTEPHUAJIBI
(B TOM 4Hclie MUHEpaJbHbIE YAOOpEHHs, METaIbl U CIUIaBbI,
HOPOAYKTHl TEepepadOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOJIOB
(yris, mpupoAHOro rasa, HeTH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHHUE 3HAUYEHUs >KUPOB, OCNKOB, YIJIEBOJOB
JUIsL OpraHn3Ma YeJIoBeKa; YMEHUE MTPOrHO3UPOBATh BIMSHUE BEIIECTB
U XMMHMUYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKa M OKPY KAIOILYIO

HIPUPOJIHYIO CpEY

3.2

YMCHUEC HHTCIPUPOBATD XHUMHUUYCCKHUEC 3HAHHA CO 3HAHUAMH OPYTrUX

y4eOHBIX IPEAMETOB

3.3

HaJIM4YMe OMbITa pabOThl C PA3IMYHBIMM HUCTOYHHKAMHU HH(OpMaIuu
N0 XMMHUHU (HayyHass U HAYy4YHO-TIOMYJIApHAs JMUTEpaTypa, CIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATh I/IH(I)OpMaI_II/IIO O BCIICCTBAX, HX
MMPEBpALICHUAX u IMPaKTUYICCKOM IMPUMCHCHUHA u YMCHUC

HCIIOIB30BaTh €€ IJIs peUICHUA y‘IeGHO-HOSHaBaTeJ'IBHBIX 3aJa4

Bnagenne ocHoBamu MMOHATUHHOTO alIapara U CHMBOJIHYCCKOI'O

SA3bIKaA XUMHH OJIsI COCTaBJICHUA (i)OpMy.H HCOPTraHNU4YCCKUX BCUICCTB,




YpaBHEHUNM  XUMHUYECKHMX  pPEakKIMd; OCHOBAMM  XHUMHYECKOM

HoMeHKaTypsl (IUPAC u TpuBnanibHOi)

VYMenue oOBSICHATH CBSI3b IOJOXKEHHUS JJIEMCHTA B HCpHOHquCKOﬁ

CUCTEME C YHCIOBBIMU XAPAKTCPUCTHUKAMU CTPOCHHA AaTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHciIo
JJIEKTPOHOB), PpAaCHpeleleHUEeM »JIIEKTPOHOB IO HSHEPreTHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUS U KATbIIHS
[IpencraBnenue 0  MEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paauyc aTtoma, 3JEeKTPOOTPULIATEIbHOCTH),

6 INPOCTBIX M CIOXHBIX BEIIECTB OT IMOJIOXKEHUS DSJIEMEHTOB B
[lepyoguueckoit cucremMe (B MajblXx [MEpHOJaX M IJIaBHBIX
MOJTPYINIax) v 3JEKTPOHHOTO CTPOSHUS aTOMa

7 YMmenue kinaccupupoBaTh:

7.1 XUMUYECKUE JIEMEHTHI

7.2 HEOPraHWYECKHE BEIIECTBA

7.3 XUMHYECKHE PEaKIIUN

8 YMeHue onpeaensrh:

S 1 BAJICHTHOCTh U CTENEHb OKHMCIICHUS XMUMHUYECKUX 3JIEMEHTOB, 3aps]l

' HOHA

%o BUJ] XMMHYECKOH CBS3M M THUN KPUCTAIUTMUECKOH CTPYKTYpHI B

. COETMHEHUSIX

8.3 XapakTep cpelbl B BOJAHBIX PAaCTBOpax BEHIECTB (KHCIOT, OCHOBAHUH)

8.4 OKUCIIUTEJIb U BOCCTAHOBUTEIh

9 YMeHue xapakTepu3oBath (GU3HMUECKUe U XUMUYECKHE CBOMCTRA:
MPOCTBIX BeHIECTB (KUCIOPOJ, O30H, BOAOPOA, TpaduT, anmas,

9.1 KpeMHUH, a30T, ¢ocdop, cepa, XJIop, HATPUH, KaMd, MarHHMH,
KaJIBIIMHA, aJTIOMHHHH, KEJIe30)
CIOXHBIX BEIIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOPOB (Boia,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUIbl U TUAPOKCHUIBI

97 metanoB [-IIA rpynn, amromunus, menu (1), uunka, xeneza (I u

' IT), oxcuaer yraepona (II u IV), kpemuus (IV), azora u dpocdopa (111
u V), cepol (IV u VI), cepHucras, cepHas, a3oTucras, a3zoTHas,
docdopHasi, yronpHas, KpeMHUEBasI KUCIIOTa U MX COJIH)

9.3 IPOrHO3MpPOBaTh U  XapaKTepu30BaThb CBOICTBa  BELIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHHA, IMPHUMCECHCHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOI>'ICTB, BO3MOJXHOCTb IMPOTCKAHUSA XUMHNYCCKUX

npeBpameHI/Iﬁ B pa3JIMYHEBIX YCIIOBHUAX

YMeHHe COCTaBIIATh MOJIEKYJIIPHBIE M MOHHBIE YPAaBHEHHUsI pEAKIUH, B

10
TOM YHCIIE:
10.1 peaxiuit HFOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEINbHBIX PEAKIIUI
103 WUTIOCTPUPYIOIIUX XMMHYECKHE CBOMCTBA M3YyYEHHBIX KIIACCOB
' (TpyIi) HEOpraHUYECKHUX BEIIECTB
10.4 MOATBEPKIAIOMINX T€HETUYECKYI0 B3aUMOCBSI3b MEXKIY HUMHU
11 YMeHue BIYUCIITH (IPOBOAUTH PACUEThI):
111 OTHOCHUTEIIbHYI0O MOJICKYJIIPHYIO W MOJISIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUU
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00beM ra3oB
114 M0 YypaBHEHUSIM XHMHUYECKUX PEAKUUA M HAXOAUTh KOJIMYECTBO
' BEIIECTBA, 00BbEM M MAaCCy PEareHTOB WU NPOYKTOB PEAKIIUN
12 Bianenue (3HaHue OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro TO3HaHUA (HaOIIO/IeHHE,
121 U3MEepEeHHe, SKCIIEPUMEHT, MOICTIMPOBAHUE) MIPU U3yUYEHUH BEIIECTB U
' XUMUYECKUX SBJICHUW; yMEHUE CQPOpMYyIHpOBaTh MpoliIeMy H
MPEIIOKUTh MYTH €€ PEIICHUS
122 Oe3omacHOil pabOThl ¢ XMMHYECKHMH BEIIECTBAMH, XUMHYECKOU
' MOCYJI0¥ 1 J1a0OpaTOPHBIM 000PYA0BAHHEM
MpaBHJIaMy OE€30MTACHOTO OOPAIIEHUS C BEIIECTBAMH, UCTIOIH3YEMBIMU
B MOBCETHEBHOM JKU3HH, MPAaBUIAMH MOBEICHUS B LEISIX cOepeskeHus
193 310pOBbSl M OKPYXAIOIIEH NPUPOAHON Cpelibl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3ACMCTBHSI HAa >KUBBIE OPTraHU3MBI OMPEICIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBILICHUS] W TPEIOTBPAIICHHUS UX BPEIHOTO
BO3JIEUCTBUS
3 Hannune mpakTH4ecKHX HABBIKOB IUTAHUPOBAHUS U OCYIIECTBICHUS
CIEAYIOMNUX XUMHUYECKUX IKCIIEPUMEHTOB:
13.1 U3y4YeHHe U OmnHcaHue (PU3NYECKHX CBOMCTB BEIIECTB; O3HAKOMIICHHE




C (1)I/ISI/I‘-ICCKI/IMI/I nu XUMHNYECKNUMHU SIBJICHUSMU, OITBITHI,

HWIHTIOCTPUPYIOIIUC TPHU3HAKU IPOTCKAHNUA XUMHUYCCKHUX peaKuHﬁ

13.2

HN3YUCHUC CII0CO00B PpasaCICHUA cMmeceit

13.3

MOJIy4YCHHUEC KHUCIIOpoAa W H3YUCHUC C€TO CBOﬁCTB; MMOJIy4YCHHC
BOOOpOJa U M3YUYCHUC €TO CBOﬁCTB; IMOJIYUYCHHE YIJICKHUCJIIOIO ra3a nu

HU3YUCHHUC CTO CBOﬁCTB; NOJIYUCHHUC aMMHaKa U U3YyYCHHUC €TI0 CBOICTB

13.4

IIPUTOTOBJIEHUE pPAcCTBOPOB C ONPENEIEHHOM MAaccoBOM  noiiei

pacTBOPEHHOTO BEIIECTBA

13.5

pUMEHEHNE MHAUKATOPOB (;rakmyca, METHJIOpaHKa u
denondranenna) s ONpeeNieHUs] XapakTepa Cpeibl B pacTBOpax

KHUCJIOT U LIeo4ei

13.6

HUCCIICOOBAHHUEC H  OIIMCAHHC CBOMCTB HCOPraHM4CCKHUX  BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBHUS KHCIOT C MCTajlllaMu,
OKCHIaMH MCETaJIJIOB, PaCTBOPHUMBIMHU n HEPACTBOPHUMBIMHU
OCHOBAaHUAMHU, COJIAMH; TIOJYUCHUC HCPACTBOPUMBIX OCHOB&HPIIZ;
BBITCCHCHUEC OJHOro McETaljla JApyruMm H3  pacTBopa COJIH;
HCCICIOBAaHUC aM(bOTepHLIX CBOMCTB T HUIPOKCUIOB QAJIIOMUHHUA U

[UHKA

13.7

pemeHHe 3KCHepI/IMeHTaHBHBIX 3a1a4 I10 TCMaM: «OCHOBHBIG KJIaCChI
HEOPraHUYECKHUX COECIUHEHHI»; «DNEKTPOIUTUYECKAS
aucconuanusay; «BakHewmme HeMETauIbl W WX COCIUHECHUS,

«Baxneiiiine MeTalIbl M UX COCIUHECHUS

13.8

XUMHYECKHE  OKCIICPUMEHTBI,  WUIIOCTPUPYIOIIME  MPU3HAKU
NPOTEKAHUsS PeaKiMii HOHHOTO OOMEHA; KaueCTBCHHBIC PEaKIMd Ha
NPUCYTCTBYIOIUE B BOJHBIX PACTBOPaX HOHBI: XJIOPHI-, OpPOMHI-,
wonua-, cynbdar-, Qocdar-, KapOboHAT-, CHIUKAT-aHHOHBI,
THPOKCH/I-UOHBI, KATHOHBI aMMOHUSI, MarHus, KaJbIUsi, aJFOMUHUSI,

xkenesa (2+) u xxenesa (3+), menu (2+), HMHKA
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YmMmenue:

14.1

NpPEACTaBIATh PE3yJNbTaThl JKCIIEpHUMEHTa B (OpPME BBIBOJIOB,
JI0Ka3aTelbCTB, IpaUKOB M TaOMUIl W BBIABIATH SMIMPHUECKUE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATL CBA3HU MCKAY PCaJIbHO Ha6JHOI[aeMI)IMI/I XUMHNYECCKNUMHU

SIBJICHUSAMHA U IIPOLECCaAMU, IIPOUCXOAAIINMH B MaKpO- U MUKPOMHPCE,




OOBSACHATH IPUYMHBI MHOTOOOPAa3Hsl BEIIECTB




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMHNHU

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJIBHLIe XUMHNYCCKUC ITOHATHUA

1.1

Uuctele BemecTBa U cMecu. CriocoObl pa3/iesieHus: cMeceit

1.2

ATOMBI H MOJICKYIJIBI. Xumudeckue 3yeMeHThl. CHMBOJBI  XHMHYECKHX

9JICMCHTOB. HpOCTBIe " CJIOXKHBIC BEIICCTBA.

1.3

Xumunyeckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTenbHas aTOMHAs Macca.
OTtHocHuTenLHAS MOJICKYJIsIpHad mMacca. MaccoBas J0JI1 XUMHUYECCKOI'0O 3JIEMEHTA

B COCIMHCHNU

1.5

KomuyectBo BemiectBa. Monb. MomsipHass Macca. MonsipHbIE 00BEM ra30B.

BianMocBs3b KOJINMYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX €IWMHHAIL BEIICCTBA

1.6

dmsnyecke 1 XUMHUYECKHE SBICHUS. XHUMHYecKas pcakuusa n eé IIpHU3HAKH.

3akoH COXPAHCHUSA MACChI BCIICCTB. XHUMHUYECKHE YpaBHCHHUA

Hepﬂozmqecxﬂﬁ 3aKOH H Hepnonnqecxaﬂ CHUCTEMAa XHMMHYCCKHX OJICMCHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuii 3akoH. Ilepuonnueckas cucrema XuMA4eckux aemMeHTos /.M.
Menpneneesa. Ilepuonel u rpynnsl. U3NYECKU CMBICI NOPSAIKOBOIO HOMEpA,

HOMCPOB II€PpUOJa U I'PYIIIIbI JJICMCHTA

2.2

Crtpoenune aromoB. CoctaB aToMHbIX siaep. M3ortombl. DnexTponsl. CTpoeHue
JIEKTPOHHBIX  000JI0YeK aTOMOB TMepBbIX 20 XHMMHUYECKHUX 3JIEMEHTOB

[Tepuonuueckoit cucremsl [I.1. Menaeneena
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3aKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYCCKHX JJICMCHTOB MEPBLIX TpéX
NepruoaoB, Kallusd, KaJIbIOUA (paIu/cha aTOMOB, 3JICKTPOOTPULATCIIbHOCTH,
MCTANNIMYCCKUX W  HEMETATNIMYCCKUX CBOfICTB) n HX COGI[I/IHGHI/II\/JI B
COOTBCTCTBHUH C IIOJIOXKCHHUEM DJOJICMCHTOB B HepHOﬂquCKOﬁ CUCTEMEC H

CTPOCHUCM HUX ATOMOB

Crpoenue BemecTna

3.1

Xumuueckass cBsa3b. KoBaneHTHas (ToJisipHAssT U HEMOJSIpHAsi)  CBA3b.

3HeKTpOOTpI/IHaTeHLHOCTB XUMHNYCCKHUX 3JICMCHTOB. Honnas CBA3b.




Merannuueckas cBsI3b
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Tunsl KpHUCTaJUIMYECKUX PEIIETOK (aTOMHAs, MOHHAas, MeTajulnyeckas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAIUIMYECKOM PEIIETKH U BUIA

XUMHUYECKOU CBA3U

Baxueiimme mnpeacTaBUTENM HEOPraHWYECKUX BemiecTB. HeMmeraibl u ux

coequHEeHHs1. MeTaibl U UX COSIMHEHUS

4.1

Knaccudukanus u HOMEHKJIATypa HEOPraHHMYECKUX COEJAMHEHHH: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHCJIOTHBIE, am(OoTepHBIE) u
HecosieoOpa3yrolye; OCHOBaHMK (LIETOYM W HEPACTBOPUMBIE OCHOBAHMS);
KHACJIOT  (KUCIIOpOACOAep)Kalye ¥ OCCKHCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

duznueckue W XHUMHYECKHE CBOMCTBa MMPOCTBIX  BCIICCTB-HCMCTAJIJIOB!:

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cepbl, a30Ta, hocdopa, yriepoaa, KpeMHHUS

4.3

dusznyeckue U XHMHUYECKHE CBOMCTBA MMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHA,
HaTpus, Kajivusd, Marovusa U KaJIbOUWsA, aJJOMUHUSA, KCIIC3a. 3HeKTp0XI/IMI/I‘-ICCKI/II71

A HAIPSKEHUN METAJIOB
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dusnyuecknue U XMMHUYECCKHE CBOMCTBA BOAOPOOHBIX COC}II/IHCHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOJOPOAA, aMMHAKA

4.5

du3nyecKkue U XMMHYECKHE CBOMCTBa OKCHI0B HemeTauioB: cepbl (IV, VI),
azota(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V), kpemuus(IV). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cBoicTBa OkcuaoB: MeTamuioB [A-IIIA rpymm, munaka, memu(Il) u

xenesa(ll, IIT). [Tomy4yenue okCUI0B METAIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHHMM M aM(OTEPHBIX THAPOKCUIOB (HA MpUMEpE
TUAPOKCUIOB aJIOMUHUS, JKene3a, IuHKa). [lomyueHme oOcHOBaHUMT U

aM(OTEPHBIX TUAPOKCH]IOB

4.8

OO0mue XUMHUYECKHUE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOH, CEPOBOJIOPOIHOM,
CEpHUCTOH, cepHOll, a30THOH, (ocdopHOl, KpeMHUEBOH, yronbHoi. OcoOble
XUMHUYECKHE CBOWCTBA KOHLEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HOJ’Iy‘ICHI/Ie KHCIIOT

4.9

OO6mue xuMuYecKue cBocTBa cpenHux coneil. [lomyuenue comeit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, paclio3dHaBaHHUC BOAOpOJad, KHCJIOPOJd, aMMHAKa,

YTJICKHCIIOTO Ta3a B JIabopaTopuu

4.11

[Tonyuenne amMuaka, CepHOM M a30THOM KHMCIIOT B IMPOMBINUIEHHOCTH. OO1ue




CIOCOOBI MOTYYCHUSI METAJIJIOB

4.12

I'eneTmueckas CBSI3b MCXKIY KiIacCaMM HEOPTaHUYCCKUX COG}IHHGHI/IIZ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanys XuMHUUeCKUX peakluid Mo pa3iNyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B pPEAKIMU BEILIECTB, MO TemioBoMy 3¢ddekry, 1o

H3MEHEHMIO CTEIICHEH OKMCICHUS XUMHUUECKIX DJIEMECHTOB

5.2

TenoBoit 3¢ deKkT XUMUYECKOI peakuu, TEPMOXUMHUECKUE YpaBHEHUS. DK30-

N SHAOTCPMHUYCCKUC PCAKIIUH. TCpMOXI/IMI/I‘-ICCKI/Ie YpaBHCHHUA
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OKHUCIUTENbHOBOCCTAHOBUTEIbHBIE peakuu. OKUCIUTENIN U BOCCTAHOBUTEIH.
IIpouecchl  OKHCIEHUS W BOCCTAHOBJIEHUA. DNEeKTPOHHBIN  OamaHc

OKHCJIMTEILHOBOCCTAHOBUTEIILHOM pcakuuu

54

Teopnﬂ BHeKTpOHHTquCKOﬁ JAUcCColranmu. KaTI/IOHBI, AHUOHEI. QHGKTpOHI/ITH )51

HEBJICKTPOJIUTEI. CunbHbIe U cl1a0bIe OJICKTPOJIUTEI. CreneHb JUuCCconanu

5.5

Peakiiun monHoro obmeHa. YClOBHS NMPOTEKaHUS PeaKlUid MOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_[éHHLIC HOHHBIC YPAaBHCHUA peaKI_II/Iﬁ

X1MHUs U OKpy’Karolas cpena

6.1

BemecrBa v Marepuansl B IIOBCEJHEBHOM JKM3HU 4elloBeKa. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakuuid B J1abopaTopuu U OBITY.

HepBa;I IOMOIIb ITPU XUMHUYCCKUX OKOI'aX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpYyKaromed cpefpl  (KUCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CIIOCOOBI €Tr0 MPEIOTBPAIICHHS
[IpenenvHas momyctumass kouneHtpanus BemiectB (IIJK). Poap xumuum B
pPEIICHHH DKOJIOTHYECKUX MpoOieM. YCWICHHe TapHUKOBOTO J(QeKTa,

pa3pylieHrue 030HOBOTO CIIOSI

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COEAMHEHUH B
OBITY, MeIWIMHE, TPOMBIIUICHHOCTH W CEeIbCKOM Xxo3siicTBe. [IpumeHenue
METAJIJIOB M CIUIAaBOB (CTalb, YYTyH, IIOPAIOMUHUN, OpoH3a) B OBITY U
IPOMBIIIJICHHOCTH MX coeAnHeHui. [IoHATHEe 0 KOPPO3MH METAJIOB, OCHOBHBIC

CIIOCOOBI 3allIUTBI UX OT KOPPO3UHU

6.4

[IpupoaHbie UCTOYHUKU YIIIEBOAOPOIOB (Yrojb, HPUPOIHBIA Ta3, HEPTH),

POAYKTHI UX TiepepaboTku (OCH3MH), X POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

HepBOHaLIaJ'ILHI)Ie MOHATHS 00 OpPraHM4CCKHUX BCHICCTBAX KaK O COCAMHCHHAX
yriepoaa (MCTaH, 9TaH, 3TUJICH, AalCTHUJICH, 3TAHOJI, TJIMIICPUH, YKCYCHas KI/ICJ'IOTa).

ITousTHE 0 OMOIOrMYECKH Ba)KHBIX BCIICCTBAX: KHpaAX, 6CJIK3.X, YIJ€BOoAax — U UX




POJIM B )KU3HU YCTIOBCKA

7 Pacuérsr:
7.1 1o ¢hopMyaM XUMHUYECKHUX COCTMHEHUN
7.2 Macchl (MacCOBOM) JTOJIM PaCTBOPEHHOTO BEIIIECTBA B PaCTBOPE
7.3 110 XMMUYECKUM yPaBHEHUSAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumus: 8-i kiacc: 6a30BbIl YPOBEHB: YUECOHUK; S-€ U3AaHue, nepepadoTaHHOe
IMabpuensan O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO
«M3natenbctBo «IIpocBenienne»

* Xumusi: 9-ii kiacc: 0a30BbIi YpPOBEHb: YUEOHUK; 5-€ U3/1aHHe, epepaboTaHHOe
INa6puensu O.C., Octpoymo WU.I'., CnaakoB C.A. AKITMOHEPHOE OOIIECTBO

«M3marenscTBO «IIpocBemieHne»

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJIA

1. 'apa H.H. COopnuk nporpamm o0pa3oBaTeIbHbIX yUpeKACHUN « XuMush» 8-9,
10-11 xiaccel. M.: «IIpocsemenue», 2008r.

2. H.H. I'apa. Xumus. Ypoku B 8 kiacce (mocooue it yauTens)

3. HoBommnckuii U.U., HoBommuckas H.C. COOpHHK caMOCTOSTENbHBIX padoT
o xuMuH. 8 kiacc.-M: Pycckoe cioBo, 2010.

4. HoBommuackuit M1.1., Hopommuckas H.C. Tumel XuMUdecKux 3aaa4 U
cnocoOnbl ux pemenus. 8-11 knaccel. -M: Pycckoe cnoso, 2007.

5. 'opbyHnuoBa C.B. TecTbl 0 OCHOBHBIM pa3jiefiaM HIKOJIBHOIO Kypca XUMHUU:
8-9 knaccel.-M.: «BAKO»y», 2006.

6. 'opxosenko M.IO. Xumus. 8 kinacc: [loypounsie pazpadbotku. -M.: «BAKO»,
2004.

7. T'opkoBenko M.YO. Xumus. 9 knacc: [loypounsie pa3padotku. -M.: «BAKO»,



2004.

8. Pagenkuii A.M. [IpoBepounsie paboThl o xumuu B 8-11 kiaccax: [locobue
s yaurens.-M.: IIpocsemenue, 2001. I'abpuensua O.C., Octpoymos U.T.
Hacronbhas kaura yuurens. Xumus. 8ki. — M.: Ilpoda, 2004.

9. Apanckas O.C., bypasa U.B. IIpoekTHast 1eSITENBHOCTD y4aIIMXCsI B IPOLIECCE
o0yuenust xumuu. — M.: Bentana—I"pad, 2005.

10. Cypun 10.B. Meroauka mpoBeeHus mpoOJIEeMHBIX ONBITOB: PazBuBaromuii
skcnepumeHT. — M.: kona—IIpecc, 1998.

11. YeptkoB U.H., Kypun [1.H. Xumudeckuil 3KkCIepuMeHT C MaJIbIMU

KOJIM4YecTBamMu peakTuBoB. — M.: IIpocBemenue, 1991.

HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCbI CETU
MHTEPHET

http://www.fipi.ru [lopran ®UITU — OenepanbHblii UHCTUTYT MEIArOTMYECKUX
U3MEpEeHUH

http://www.ege.edu.ru [lopran EI'D (uadopmarnnonnoi nogaepxku EI'D)
http://school-collection.edu.ru

https://m.edsoo.ru

bubmnoreka IIOK






