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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMW K pe3yJbTaTaM OCBOEHHUS OCHOBHOU
o0Opa3oBaTeIbHOM POrpaMMbl OCHOBHOTO 00111er0 00pa30BaHUsl, IPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOl paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLEIIMY MPENoaBaHusl y4eOHOro npeamMera « XuMus»
B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanmu.

[Iporpamma mo xumuu Oa€T TpeACTaBICHHE O IENAX, OOIlIel CTpaTeruu
oOydeHHMs, BOCHHMTAHMS M Pa3BUTUS OOYyYaIOIIMXCS CPEACTBAMHU y4eOHOTro
npeamera, YCTaHABJIMBAET o0s13aTeIbHOE IpEAMETHOE COJIepKaHue,
OpPEAYCMATPUBAET PACHPENCIICHHE €ro IO KilaccaM M CTPYKTYpPUPOBAaHHE IO
paszenaM M TeMaM IPOrpaMMbl IO XHWMHH, OINpPENEIsAeT KOJIUYECTBEHHbIE U
Ka4e€CTBECHHBIC XapaKTEPUCTUKU CoJlepKaHus, PEKOMEHyEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYECHHUSI XHMHU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  Y4eOHOro  mpolecca, BO3PACTHBIX
0ocoOeHHOCTEW O00ydYarouuxcs, ONpenessieT BO3MOXKHOCTH — IpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOU
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsl, a Takke TpeOOBaHUN K
pe3ynbrataM oOy4eHHs] XMMHUHU Ha YPOBHE 1eJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYAIOIIETroCcsl IO OCBOCHUIO
y4eOHOT'0 COJICPIKAHUS.

3HaHWE XUMHH CIY)KUT OCHOBOM [JIsi (POPMUPOBAHMS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpejCTaBICHU O MaTepuaIbHOM EIMHCTBE MHpPA, BAXKHYIO
poJib UrparoT (GopMUpYEMble XHMHUEH MPENCTaBICHUS O B3aUMOIIPEBPAIICHHIX
HHEPTrUd M 00 SBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npoOJjieM yCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTreTHUUECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  peaju3ali  BO3MOXKHOCTEH  JJII  CaMOpa3BUTHS U
dbopMUpOBaHUS KYJIBTYPBI TUIHOCTH, €€ 001IeH U HYHKIIMOHATBHONU IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBIIUICHUS W TBOPUYECKUX CIOCOOHOCTEU
OoOy4JaoIuXCcsi, HABBIKOB HMX CAMOCTOSITENILHOM  y4yeOHOW  JesTeNbHOCTH,
AKCHEPUMEHTAJIbHBIX M MCCIEIOBATEILCKUX YMEHUW, HEOOXOJUMBIX KaK B
MOBCEAHEBHOM KU3HM, TaK U B IPO(HEeCCHOHATBHON AESTEIIEHOCTH,

3HAKOMUT CO CHEUU(PUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3MVIS1a HA €AUHCTBO MPUPOBI U YEIIOBEKA, SIBIIIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUS B OOyYEHUHM XUMHUHU OO€CIeuMBarOTCs creuu(pUKoi
COepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABISIETCS  MNEeJaroruyecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKU XMMHU Ha OINpeaesIEHHOM dTane eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOU XUMHHU.

CrpykTypa coiep:kaHHusl MPOrpaMMbl M0 XUMHHU cPopMHpOBaHa HAa OCHOBE
CUCTEMHOro mojaxona k e€ usyudeHuto. Copep’kaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHATUN 0 XUMUYECKOM DJIEMEHTE W BEIIECTBE U CUCTEMBI MIOHITHI O XUMUYECKOU
peakiuu. OO0e OSTU CHUCTEMBI CTPYKTYPHO OPraHW30BaHbBI [0 MPHUHITUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKUX MPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEeHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa JI. 1. MeHzeneeBa Kak OCHOBHOT'O 3aKOHA XMMHH;

— YYEHHS O CTPOCHUU aTOMa U XUMHYECKOM CBA3U;

— TpeNCTaBICHUN 00 DIIEKTPONUTHYECKOW UCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCMATPUBAIOTCS HA OCHOBE SMIHMPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (PYHKIUU OOBSICHEHUS W MPOTHO3MPOBAHUSA
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS W IOJYYEHHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHHME TMPOTrpaMMbl [0 XHMHH  CIIOCOOCTBYyeT  (opMHpOBaHHIO
MPEJCTABICHUS] O XUMUUYECKON COCTABJISAIOLIECH HAYYHOU KAPTUHBI MHUpPA B JIOTUKE
e€ CHUCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TNO3HaHHs B Hayke. M3yueHue XUMHHU MOPOUCXOAUT C MPHUBJICUCHUEM
3HAHMM W3 paHEee W3YYEHHBIX Yy4EOHBIX NpeaMeToB: «OKPYXKaIoMUNA MUp»,
«buonorus. 5-7 knacce» U «Puzuka. 7 Kiacey.

[Ipy wW3ydeHWW XUMHHM TPOUCXOAWT (POPMUPOBAHHWE 3HAHWK OCHOB
XUMHUYECKOW HAYKU KakK OOJACTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTHUYECKON
NEATEIbHOCTU YEJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeamMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMBI XUMHUUYECKUX
3HAHUM — BaKHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECKUX TOJTOKECHUH,
JOCTYMHBIX O0O0OIIEHUIT MHUPOBO33PEHUECKOTO XapakTepa, fA3blKka HayKd, B



OpUOOIIEHNH K HAyYHBIM METOJaM TIO3HAHUS TPH HW3YYCHHUU BEIIECTB U
XUMHAYECKUX peakuuid, B GOPMHUPOBAHUM U PA3BUTHH MO3HABATEIBHBIX YMEHHUHN H
UX TPUMEHEHUH B Yy4eOHO-NIO3HABATEIBHOW U Yy4eOHO-HCCIEAOBATEIbCKOM
NEeSATENbHOCTH, OCBOEHUU TPaBHJI O€30MacHOro OOpallleHusi C BEIIECTBAMH B
[IOBCEHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUHM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3HaYEHUE MPUOOPENN TaKHUe LIed, Kak:

— (OpMHpOBaHME MHTEJUIEKTYaJIbHO pa3BUTOW JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSATEIBHOMY MPHUHATUIO PEHICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh OOYy4YeHHMsl Ha  CHCTeMaTHYecKoe MpHOoOLIeHuE
oOydarommxcs K CaMOCTOSITEIbHOM MO3HABATEIbHON AESATENBHOCTH, HAYYHBIM
METOJIaM TO3HAaHMSI, (POPMUPYIOIMIMM MOTHMBAIMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieueHne yCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00yYarOIIUMHCS
OTbITa Pa3HOOOPA3HOM NEATETLHOCTH, IMO3HAHMS M CaMOIO3HAHUSA, KIIOYEBBIX
HaBBIKOB (KJFOUEBBIX KOMIIETCHIIMIA), WMEIONINX YHHBEPCATbHOE 3HAYCHHE IS
pa3IMYHBIX BUOB JCSATCILHOCTH;

— (¢opmupoBaHue oOmed (QyHKIMOHAIBHOM M  €CTECTBEHHO-HAyYHON
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBICHATHL U OLEHUBATh SBJICHUS
OKpY’KaloIllero MHpa, WUCIOJIb3Ysl 3HAHUS U OIBIT, NOJYYEHHbIE NPU HU3YYEHUU
XMMUH, OPUMEHATH HUX IpH pEIIeHUH MpoOJiieM B IOBCEIHEBHOM JKHU3HU U
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y OOy4yarOUIMXCsi T'YMaHUCTHUECKUX OTHOILIEHUH,
NOHUMAHUSl LEHHOCTM XMMMYECKHUX 3HAHUM M BBIPAOOTKH 3KOJOTHYECKH
11eJIeCO00pa3HOro MOBEJIEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IENAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM cpeabl;

— pa3BUTHE MOTUBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHMIO HA OCHOBE YCBOGHMS OOIIEYEIIOBEYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpO(dUIIS U HANpaBICHHOCTH JajbHeHIero
o0yJeHUsI.

OOmiee 4ucaO 4YacoB, OTBEAEHHBIX I H3YYEHUS XHMHUM Ha YpPOBHE
OCHOBHOTO 0011eTr0 00pa3zoBanus, coctaiseT 136 gacos: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHayanbHbIE XUMUYECKHE TOHSTHUS

[Ipenmer xumuun. Ponb XMMUK B KU3HU YEJIOBEKA. XHUMHUs B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHHUE
BemiecTB. [loHsiTHE O MeTOJax MO3HAaHMS B XUMHUU. UHCTHIE BEIIECTBA U CMECH.
CniocoOnI pa3eneHust CMecei.

ATOMBI M MOJICKYJIBl. XUMHUYECKHE OdJIeMEHThl. CHMBOJIBI XUMUYECKUX
anemMeHTOB. [IpocThie U cllokKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckass ¢Gopmyna. BajleHTHOCTh aTOMOB XMMHYECKHX DSJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHas Macca.
OTHOcuTeNnbHAsS MOJICKYJISIpHas Macca. MaccoBast 1011 XUMHUYECKOT0 JJIEMEHTa B
COCTMHCHUH.

KomnuectBo BemecTBa. Momnb. MonsipHas macca. B3anmocBsi3b Koau4uecTBa,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHHUI] BemiecTtBa. Pacuérel mo dopmynam
XUMHUYECKUX COSTUHCHUM.

du3nuecKue U XUMHUYECKHE SBJICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHs MacChl BellecTB. XuMudeckue ypaBHenwus. Knaccudukanms
XUMHYECKUX PEAKIHi (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuémMaMu oOpaleHusi ¢ 1abopaTOpHbIM O000PYI0BAHUEM, W3YyUYCHHUE U ONHUCAHUE
¢u3nuecknux CBOMCTB 00pa3IlOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHHE
¢usznueckux (TUTaBICHHE BOCKA, TasHUE JbJa, pPAaCTUPAaHHUE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlMs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mea ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
ONMMCaHUE MPU3HAKOB MPOTEKAHMS XUMUUYECKUX peakluil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3lioKeHHE THIPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoAeHCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3eiieHHs] CMECed: C MOMOIIbI0 MAarHuTa, (PUIbTpOBAHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYNCTKH TTOBAPEHHOU
COJIM, HAOJIOJEHHWE W  ONHCAHUE  pPe3yJbTaTOB  IPOBEJICHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAcChl, CO3JaHHE MOJENIed MOJIEKYJ
(IIapOCTEPIKHEBBIX).

BaskHeililine npeacTaBUTe/ I HEOPTraHUYECKUX BellleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucinopon — 3ineMeHT U mpocToe
BemiecTBo. HaxoxkaeHue kucimopoja B mpupone, (pU3nyecKue M XUMHUYECKHUe
cBoiictBa (peakuuu ropeHus). Oxcunbl. Ilpumenenue xkucnopoga. CrocoObl



MOJIYYeHHs] KUCJIopoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. KpyroBoport
Kuciopozaa B mpupoae. O30H — alioTponHas MoAu(UKaIIA KUCIOPOaa.

TeroBolt >P(GEeKT XUMUYECKOH pPEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pPEaKIMU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snemeHT M mpocrtoe BewmecTtBo. Haxoxnaenue Boaopona B
npuposie, Gu3MUeckue MW XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conm.

MonsipHbiii 00bEM Ta30B. PacuéThl Mo XUMHUUECKUM YPaBHEHUSIM.

dusnueckue cBoiicTBa BoAbl. Boxa kak pacTBopuTeNb. PacTBOpHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOPhL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis1 BELIECTBA B paCTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeKka. KpyroBopoT BoAbl B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranumdeckux coenuHeHuit. Oxcunbl. Knaccudukanms
OKCHJOB: coyieoOpa3syromniyie  (OCHOBHbBIEC,  KHUCJIOTHbIE, aM(dOTepHbIE) W
HecosieoOpasyromue. Homenknatypa okcunoB. @Puznyeckue W XUMUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne oKCuaoB.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHkmaTypa ocHoBaHUW. PuU3HUECKME M XHMHYECKHE CBOWCTBA
ocHoBaHui. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. duzndeckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHoct MetayuioB H. H. bekerosa.
[Tomy4uenue KUCIOT.

Conu. Homenkiarypa coneil. @u3ndyeckue U XUMHYECKHE CBOMCTBA COJICH.
[Tomyuenue comneil.

I'eneTnyeckas cBsA3b MEXAY KJIaCCAMU HEOPTAHUYECKUX COETMHEHUIA.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPEIECICHUE COAECPKAHUS KUCIOPOJa B BO3AYyXE, MOJIyYEHHUE,
coOupaHue, pacno3HaBaHWE M M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOIIOIEeHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBCHHS W
MpeKpameHusi ropeHust (moxapa), O3HAKOMJIEHHE C oOpasllaMH OKCHIIOB U
ONMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, pACNO3HABAHWE W W3YYCHHE
CBOWCTB BOAOpoJia (ropeHue), B3aumojacicTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIOJIB30BAHUE BUIACOMATEPHAJIOB), HAOMIOACHUE OOPA3I[OB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHHE OCOOCHHOCTEW PACTBOPEHHsS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, ITPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEILIECTBA, B3aWMMOJECHCTBHE BOJBI C METAJNIAMHU
(HatprieM ©  KaibliieM) (BO3MOXXHO HCIIOJB30BaHUE BUIECOMATEPHUAIIOB),



uccienoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHUs OKPAacKU MHAMKATOPOB B pacTBOpax KHUCIOT U IIENIOYEH,
u3ydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C MeETAJUIaMH, PEAaKUUWd HEUTpalu3aluu, IOJYyYEeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHHME OJHOTO METaljla APYTMM U3 PacTBOpa COJHU, PEIICHUE
AKCIIEPUMEHTAJBHBIX 3aJlad 1o TeMe «BakHellne KiIacCchl HEOPraHMYEeCKHUX
COCITUHEHUIY.

HHepuoagnuecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aToMoB. XuUMHYECKAsl CBA3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KIaCCU(PUKAIIMU XUMHUYECKUX dJeMeHTOB. [loHsatne o
IPYINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE M IIEIOYHO3EMENbHbIE METaJUIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIC OKCHIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckasl cucTeMa XMMHUYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonmepuognas u  JJIMHHONEpUOAHAsT  (OPMBI
[Tepunognueckoit cucrtembl xumuueckux 3meMeHToB J{. 1. Menneneesa. [lepuoabl
U rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpPAa, HOMEPOB INEpuoja u
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. DnekTpoHbl. CTpoeHHE
ANEKTPOHHBIX ~ 000J04eK aToMOB TepBhIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonuueckoit cucremsl . M. MennpeneeBa. XapaKTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosoxxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHMS pajnyca aTOMOB XUMHUYECKHUX DJIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuoamdeckoil CUCTEMBI XUMUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHs Hayku W mnpaktuku. [[. V. MeHueneeB — y4y€HbIM H
IrpakIaHUH.

Xumunueckass cBs3b. KoBaneHTHass (HOJisAipHAasT W HEMOJISIpHAsl) CBS3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBA3b.

Crenenp  okucieHusa.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  pPEaKIUU.
[Ipouiecchl OkuCIeHUs: U BOCCTaHOBIEHUS. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuit JKcnepumenm:

U3y4eHHEe OO0pa3IoB BEMIECTB METAUIOB W HEMETAJUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMH KHUCJIOT W IIEJIOYEH, MPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMN
(ropenue, peakiuu pa3ioKeHUs, COeTUHEHNUS ).

Mexcnpeomemubnie ceazu



Peanuzamus MeXnpeaMETHBIX CBA3CH NpU M3YYEHHM XMMHUHM B 8§ Kiacce
OCYIIECTBIISIETCS. 4epe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHATUH, TaK U MOHSATUM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: Hay4dHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiaccudUKanus, TEePUOJAUYHOCTh, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepusi, aToM, OHJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbl, PaJIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUM 3apsij, BEIIECTBO, TEIIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, a3, (PM3MYECKUE BEIIUYUHBI, €IUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COTHIIE.

buonorus: poTocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpocdepa, MUHEpATbI, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KITIACC

BemecTBO U XUMHUYECKAs peaKIus

[Tepuonnueckuii 3akoH. [lepuoanueckasl cucTeMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUHM CBOWMCTB
XUMUYECKUX D3JIEMEHTOB IE€PBBIX TPEX TNEPUOMAOB, Kalaus, KalblUusi U HX
COEIMHEHUII B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B lleproanueckoit
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHUIIBI XUMHUYECKOW CBSI3U. THUINBI KPUCTAIIIMYECKHUX
PEIETOK, 3aBUCKMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALNIUYECKON PEHIETKU U
BUJIa XUMHUYECKOH CBS3H.

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEILECTB, OTHOCSAIIMXCA K Pa3JIWYHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukaius XuMU4eCKUX peakiui Mo pa3InuyHbIM IMpHU3HAKAM (110 YUCITY
M COCTaBy YYaCTBYIOIIMX B PEAKIUHU BEHIECTB, MO TEIIOBOMY 3(PQEKTy, II0
M3MEHEHUIO CTETICHEHW OKUCICHMSI XMMHUYECKHX HJIEMEHTOB, IO OOpPATHUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U HAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHYECKUE
YpaBHEHUSI.

[Torsitue o ckopoctu xumudeckoil peaknuu. [lonstre 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh XUMHYECKOW PpPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTETbHO-BOCCTAHOBUTEIIBHOW  pEaKIIUU. CocraBnenue YpaBHEHUH



OKHCJINTENIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMKA €  HKCMOOJb30BAaHUEM  METOAA
ANIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTUUECKON TUCCOUHUALMU. DIIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMALMUA BEIIECTB C PA3JIUYHBIMU BHIAMU
xumuueckoi cBszu. Crenens auccoruanuu. CUiabHbIE U Cadble SJIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y ciioBusi MPOTEKaHUS peakIuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHMS peakuuil. CBolcTBa KHCIOT,
OCHOBaHMA MW coOJeil B CBeTe MPEIACTaBICHUN 00 3IEKTPOIUTHYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAINIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEI[ECTB — METAJIOB M HeMeTa/uioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x;mopuma HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEeaKIuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHHE DIJICKTPOIPOBOIHOCTHU
pacTBOpPOB BEILECTB, MpOLECCa AUCCOIMALMM KHUCIOT, WLIEJIO0UEed U COJIeH
(BO3MOXKHO  WCHOJIb30BaHWE BHACO MAaTEpUANIOB), MPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKU  TMPOTEKAHUS  peakuui  HMOHHOTO  OOMeHa
(oOpazoBaHme ocajka, BBIJICIICHHE Ta3a, oO0pa3oBaHHE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX  NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUi
(ropeHue, peakiuu pasIoKEeHHs, COCUHEHHs), PACTIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHBIX pEaklUMil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HeMmeTaJ/ibl 1 HX COeIMHEHUSA

OO6miast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3NYECKue CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOTCHOB. XMMHWYECKHE CBOMCTBA Ha MNpPUMEpPE  XJopa
(B3auMozeiicTBUE € MeETaJJIaMH, HEMETaJUlaMH, IIeJo4aMu). XJIOPOBOIOPOI.
ConsgHas KUCIIOTa, XMMHYECKHE CBOWMCTBA, MOJyYCHHE, NpUMEHEeHue. [leiicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHU3M YEJIOBEKA. BakHeWIne XJIOpUIAbl U HUX
HaXO0X/JCHHUE B IIPUPOJIE.

OO6miast xapaktepuctuka aneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (pu3myecKkue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOIa U CepPbl. AJUIOTPOITHBIE MOAU(DUKAIINK KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa ceprl. CepoBOMOPO, CTpOCHUE, (PU3HUECKHE U
XUMUYEeCKHe cBoMcTBa. OKCHIABI CEpbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kwmciora, (u3HUecKue W XHMHYCCKHE CBOWMCTBA (0OmMeE  Kak
MPEACTaBUTENS Kjacca KHUCIOT H crhenududeckne). XUMHUYECKHE PEakiluy,
JeXanme B OCHOBE NPOMBIIIJIEHHOIO CIOCO0a MOMYYEHUSI CEPHOM KHUCIOTHI.
[Iprumenenune cepHor KUCIOTHI. CoJIM CEPHOM KUCIOTHI, KAYECTBEHHAS PEaKUUs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCIMHEHUN B MNpUpojae. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Ccpellbl COCAUHEHUSIMU Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTENICHU OKUCICHHS. A30T, pacCpoCTpaHEHHE B MPHUPOJIE,
dbuzndeckue U XumMudeckue ceorictra. KpyroBopot a3ora B npupoje. AMMHUAK, €ro
dbu3nYecKue U XMMHUYECKUE CBOMCTBA, MojydeHue u npumeHenue. Coiam aMMOHMS,
ux (pU3NYeCKue U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasg KHUCJIOTa, €€ ToyiydeHue, (U3UYECKHe U XUMUUYECKHe
cBoiicTBa (0OlIMEe Kak MpeJCTaBUTENS Kiacca KUCIOT U cHelu(puYecKue).
Hcnonw3oBaHne HUTPATOB M COJIeM aMMOHMS B KaueCTBE MHUHEPAIbHBIX
ynoopeHuii. XuMHUUECKOe 3arps3HEHUE OKPYKAIOIIeH Cpelibl COCTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXKIW, 3arps3HEHUE BO3AyXa, MOYBBI W BogoémoB). Docdop,
ajutoTporHbie Mogudukanmu Gocdopa, puznueckue M XUMHYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaoTa, GU3ndecKre 1 XUMUIECKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBe MUHEPATBHBIX YI00pESHHIA.

O6mas xapaktepucTuka 31eMeHTOB [VA-rpynmnel. OCOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTEpHbIE  CTCNEHW  OKHUCJICHHUS.  YTUIEpOJ,  aJUIOTPOITHbBIC
Monu(UKALMK, PACIPOCTPAHEHHE B TNpUpOjAe, (PU3MYECKHe U XUMHYECKUE
cBoiicTBa. Ancop6iusi. KpyroBopor yriepona B npupone. OKCubl yriieponaa, ux
¢usznueckre W XUMUYECKUE CBOWMCTBA, [EHCTBHE HAa IKUBbIE OpPraHU3MBI,
NOJIyYeHHE W TPUMEHEHHUE. DKOJOTHYEeCKHe MPOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1in00anbHOrO TOTEIUICHUS KJIMMAara, MMapHUKOBBIN
addekr. YronpHas KUCaoTa U €€ coiu, uX (U3NYECKHEe U XMMUYECKHE CBONCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIWIIMHE, MTPOMBIIIEHHOCTH U CEIBCKOM
XO35MCTBE.

[lepBoHauanbHbBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEH HSIX
yriepoaa (MeTaH, 3TaH, 3TUIIEH, alleTUJIEH, 3TaHOJI, IIMIEPUH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIIEBOJAOPONOB (Yrojb, NPHUPOAHBIA Ta3, He)Tb),
MPOAYKTHI WX TmepepaboTku (O€H3WH), WX POJIb B OBITY M TMPOMBIIUICHHOCTH.
[TorsiTHE 0 OMONOTHMYECKN BaKHBIX BEIIECTBAX: KUPaAX, OCNKaX, YIIIeBOJaX — U UX
poiii B OKM3HM 4YeJIOoBeKa. MarepuaibHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue M XMMHYECKHE CBONCTBA, IMOJIyYEHUE U
npuMmeHerre. CoenuHeHHMs KpeMHHs B mpupoge. OOmme mpeacTaBieHus o0
okcuse kpemuus (IV) m kpemuueBoi kuciore. CHUIMKAThl, UX UCIOJIb30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BaxxHelline CTpOUTENIbHbIE MAaTepHalIbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobieMbl 0€30MacHOTO HMCHOJb30BAHUS
CTPOUTENBHBIX MATEPHUAJTIOB B OBCEIHEBHOM KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJECHUE MTPU3HAKOB
WX TPOTEKaHWs, ONBITHI, OTpaxkaromue (HU3NYECKHE W XHMHUYECKHE CBOICTBa
rajjoreHoB M HUX COCIUHEHHH (BO3MOXKHO HCIIOIb30BaHUE BHUACOMATEPHAIIOB),
O3HAKOMJICHHE ¢ o0Opa3lamMu XJOPUIOB (TajJOreHHJIOB), O3HAKOMIICHHE C
oOpazmamMmu  ceppl W €€  COCINMHEHHSMU  (BO3MOXKHO  HCIOJIb30BAaHUE
BUJIeOMaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IOoJ| JIeHCTBUEM
KOHIICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, U3YYECHHUE XHUMHYECKUX CBOMICTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KaueCTBEHHON peakinu Ha cyJbdar-
MOH W HaOJIOJICHHE TpHu3HaKa e€ MpPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBolicTBamMu a3oTa, ¢dochopa M HX COEAUHEHHM (BO3MOXKHO HCIIOJIL30BaHUE
BUJIEOMATEpUaJIoB), 0Opa3aMu a3oTHBIX U (pochOopHBIX yAoOpeHuil, moayyeHue,
coObupaHue, paclio3HaBaHUEC W M3y4YEHHWE CBOMCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U GochaT-uOH U W3yUCHHE MPU3HAKOB
UX TIPOTEKaHUs, B3aUMO/ICHICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEJIbIO
(BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, rpadura, (QymiepeHa, O3HAKOMIICHHE C
IpOIECCOM  aJCOPOIMM  PAaCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MOJyuyeHHEe, cOOUpaHue, paclo3HaBaHUEe U HU3ydeHUE
CBOICTB YIJIEKHCIIOTO ra3a, IPOBE/IEHNE KaueCTBEHHBIX peakluii Ha KapOoHAT U
CWIMKAT-UOHBl W H3yYEHUE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHMEN CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COSTUHEHUS)).

MeTausibl 4 MX COeIMHEHUSA

OO0mast XxapakTepUCTHUKAa XUMHUYECKUX SJIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux nosioxeHus B llepmogmueckor cucreme xumuueckux a3emeHroB J[. WM.
MenpneneeBa u cTpoeHusi aToMOB. CTpoeHHe MeTalioB. MeTajuinueckas CBA3b U
METAJUIMYECKAas] ~ KpHUCTa/UIMuecKass  peume€Tka.  JJIEKTPOXUMHUYECKUH  psll
HaMpsHDKeHU MeTaoB. OU3nYecKkne U XMMUYECKrue CBOMCTBa MeTayioB. OOmue
crocoObl ToNyyeHus MeTauioB. I[IOHSATHE O KOPpPO3UM METAJUIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrnaBbl (CTalb, YYT'yH, AIOPAJTIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTambl: moJjioxkeHue B [lepruoandeckoil cUCTEME XMUMUYECKUX
snementoB JI. M. MenaeneeBa, CTpOCHHME UX AaTOMOB, HAXOXJEHUE B MPUPOJE.
dusnyueckue U XUMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUJIBI U



TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COCIUHEHHUN.

IllenouyHO3EMENBHBIE METAMIBl MarHMM M KaJdbIUM: IIOJOXKEHHE B
Ilepuonnueckon cucreMe Xxumudeckux siaemeHtoB [[. M. Menneneesa, crpoeHue
MX aTOMOB, Hax0XJAeHue B npupoje. Duznueckne 1 XuMHUYECKUE CBOMCTBA MarHus
u Kanblus. BaxkHelmue coequHeHUs] KalblMs (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: NOJIO)KEeHUE B [leproanueckoil CUCTEME XUMHUECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHUE aroMa, Haxo)KAeHUe B mnpuponae. Pusndeckue U
XUMUYECKHE CBOMCTBA altoMUHMsI. AM(OTEpHbIE CBOWCTBA OKCUJA U THUAPOKCHUIA
ATIOMUHUAL.

Kenezo: nonoxenue B llepuoanyeckoit cuctemMe XMMHUUYECKUX 3JIEMEHTOB /JI.
. MenaeneeBa, CTpOCHHME aTroMa, HaxoXJeHuUe B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKcuabl, THAPOKCU b U conu xkene3a (1) u xenesa
(ITT), ux cocraB, CBOMCTBA U MOJTyYCHHE.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C o0pa3llaMd METAJIOB U CIUIABOB, HUX (PU3HMUYECCKUMH
CBOMCTBaMH, M3Yy4YCHHUE  PE3yJIbTATOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPUATIOB), OCOOEHHOCTEW B3aMMOJEHUCTBUS OKCHAA
KaJIbLIUSI M HATpUS C BOJOM (BO3MOXHO MCIIOJIb30BAHUE BUIEOMATEpPUAJIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeJle3a B KUCIOPOJE
(BOBMOXHO  HWCIIOJIb30BAaHWE  BHJIEOMATEpPHANIOB), TPHU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEaKLHUi Ha MOHBI: MATHUS, KaJbLUs, aJIOMUHMS, [IMHKA, Keje3a
(IT) u xene3a (II1), mexu (II), HaGmroneHNE M ONMMCAHUE TIPOILIECCOB OKPAIIMBAHUSI
IUIJAaMEHU WOHAMHU HATpus, Kalusd U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHU/IA ATIOMUHHUS
Y TUIPOKCHUA LIMHKA, PEIICHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4 110 Teme «BaxkHeiiue
METAJUIbI U UX COCAUHEHUS.

XuMHS 4 OKPY:KalIas cpeaa

BemecTtBa m Marepuasibl B MOBCEIHEBHOW JKM3HU 4YeOBeKa. be3zomacHoe
MCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. IlepBas momomp mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYXKawlied cpeabl (MpeaenabHas OoMycTUMAas
KOHIIeHTpanus Beulects, nanee — [1/IK). Ponp xumun B pemeHnn 3K0JI0rM4ecKux
mpooeM.

Xumuueckuii IKCnepumenm:

U3y4eHre oO0pa3lloB MAaTepUaOB (CTEKIJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
Martepuaibl).

Mexcnpeomemuvwie ceazu



Peanuzanmsi MeXMpeAMETHBIX CBSI3€H MpPU W3YYCHHH XUMUU B 9 Kiacce
OCYIIECTBJISIETCSI 4epe3 HCIOJb30BaHWE KaK OOIMMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHSATHS: HAy4YHBIH (pakT, rumoTes3a, 3akKoH,
TEOpHWs, aHadu3, CHHTE3, KIACCH(PUKAINSI, IEePUOJANYHOCTh, HaAOIIOACHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPECHHE, MOJICIb, SBICHUE, ITapHUKOBBIN
3 PeKT, TEXHOJIOTUsI, MATEPUAIIBI.

dusnka: MaTepus, aToOM, OSJEKTPOH, IPOTOH, HEWTPOH, WOH, HYKIHU],
U30TOIBI, PaJAMOAKTHBHOCTH, MOJICKYJa, JJICKTPHYECKUH 3apsj, MPOBOIHUKH,
MOJIYIIPOBOJAHUKH, JUAJEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJO, O0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, I'a3, paCTBOP, PACTBOPHUMOCTH, KPUCTAJUTMYECKAs
pemérka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocunTe3, npIxaHue, Ouocdepa, IKOCHCTEMa, MHUHEPaIbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpATbI, TOPHBIC IOPOJIHI,
TIOJIC3HBIC UCKOIIAEMBbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOECHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUralOTCAd B XOJ€ OOy4YEeHHMs] XUMUU B €JAUHCTBE Y4eOHOH WU
BOCIUTATEIBHON AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHITHIMU B
oOlIecTBE MpaBUJIaMU M HOPMaMU MOBEJIEHUS M CHOCOOCTBYIOT Ipolieccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCS.

JIMYHOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBAThCSl CUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAIlUA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpUOTHYECKOr0 BOCIIUTAHMA:

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HaydyHOMY HAcCJIeJWI0, TMOHMMAaHUs 3HAYCHUS] XUMHUYCCKOW HAYKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEPEOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

IPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUYECKOW M JIPYTUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYEOHBIX, II03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIECce ITOW Y4YEOHOU JEesATEIBbHOCTH, TOTOBHOCTH
OLICHUBAaThb CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOIO O3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABJIECHUS O BEUIECTBE M XMMUYECKOM pEaKIUu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH U COCTABISIOIIUE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTUS NPHUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MNPUPOJTHOM CPEION, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HANPABJICHHbIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOM KYJIbTYphbl, B TOM 4YHUCJIE
HaBBIKOB CaMOCTOSITEJIbHOM pabOThl ¢ Y4YE€OHBIMH TEKCTaMHU, CIPABOYHOU



JTUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CpPEACTBAMU HH(OPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHMIO M TO3HAHHIO, JH0003HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K CaMOOOpa30BaHUIO, TMPOEKTHOM H  HUCCIET0BATEIbCKOM
JEATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBICHHOCTH W YPOBHS OOyuYeHHs B
JIATbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 3[10POBbS:

OCO3HAHUE IICHHOCTH HW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHUS),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJ 0E30MacHOCTH TpU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TpyA0BOI0 BOCIMTAHMS:

WHTEPEC K MPAKTUIECKOMY U3YUECHHIO MpOoQeccrii U Tpy/Ja pa3IudHOro Poja,
yBOXEHUE K TPYyAYy M pe3ysibTaTaM TPYAOBON JEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TIPUMEHEHHS TPEJAMETHBIX 3HAHUM 10 XUMHUHU, OCO3HAHHBIM BBIOOP
WHMBUIYaJIbHON TPACKTOPUH MPOJOJLDKEHHS 00pa3oBaHuUs ¢ YY4ETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTU K XUMHUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIIEIIHON MPOeCcCHOHANBHON AESITEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPelIE;

6) ’K0JI0TrHYECKOr0 BOCITUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPHUPOAE KaK MCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, MTOHUMAaHHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMUYECKOMY 370pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOICHUS
paBMJI 0€30MACHOTO MOBEACHUS MTPHU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUAX,
YTPOKAOIIUX 3IOPOBBIO M JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUH, IS
pEILICHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIECH MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYpbl, OCO3HAaHHS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEeM M MyTed UX PELICHHs MOCPEICTBOM METOJ OB XHUMMH,
AKOJIOTUYECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCS UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW W COLIMAJIBHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHBI

B cocraBe MerampeaMETHBIX pPE3YNbTATOB BBIICISIOT 3HAYUMBIC IS
dbopMupoBaHUST MHPOBO33pEHUS] OOIIECHAYyYHbIE TOHATHS (3aKOH, TEOpus,
MIPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUE€OHBIX NpeAMETax U MO3BOJIAIOT Ha
OCHOBE 3HAaHMM M3 ITUX MPEAMETOB (POPMUPOBATH MPEJACTABICHUE O LEIOCTHOU



HAay4YHOW KapTHUHE MUpPa, U YHUBEPCAIbHbIC YUeOHBIC IeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpbIE 0O€cHeunBarOT (QopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
TS TEIbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3zoBble JJornyeckue 1eicTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHUHU
3HAHUU: PACKPBIBATH CMBICT XUMHUYECKHX TMOHATUM (BBIACISITH UX XapaKTePHbIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JPYTMMHU TOHITHUSIMH), WCIOJIb30BaTh
MOHSTHUS JJIs1 00BSICHEHUS OTJEIbHBIX (DAKTOB U SIBIICHHM, BBIOUPATh OCHOBAHUS U
KpUTEpPUU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XUMUYECKUX PEaKIuH,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAYy OOBEKTaMU H3Y4YECHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHbBIC, ICAYKTUBHBIC, 10 aHAJIOTHUN),
JienaTh BEIBOJIBI M 3aKIIFOUCHUS;

yMEHUE TIPUMEHSTh B TIpPOlleCCE TO3HAHMS TOHATUS (TIPEAMETHBIC W
MeTarpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMble B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC MPEACTABICHUS —
XUMUYECKU 3HAK (CHUMBOJI DJIeMEHTa), XuMudeckas (opMyrna U ypaBHEHHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4eOHO-TT03HABATENbHBIX 3a/a4, ¢ YYETOM
ATUX MOJEIBHBIX MPEACTABICHUIN BBIABIATh M XapaKTepU30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKUX PEAKIUH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBble ucciaenoBate/bCKHe 1eCTBHA:

YMEHHUE MCIOJIb30BATh IOCTABJICHHBIE BOIPOCHI B KAay€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KadyecTBE OCHOBBI i (POPMUPOBAHHS TUIIOTE3BI IO
IPOBEPKE MPABHIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOpETeHHE ONbITa MO IUIAHWPOBAHUIO, OpPTaHU3AMU W TIPOBEICHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HaOmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro pe3yJbTar, (GOPMYIHPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO ONbITA, UCCIECIOBAHUS, COCTABIATh OTUET
0 mpojenaHHol padorte.

Pabora ¢ undpopmanmueii:

yMEHHE BBIOWpaTh, aHAIW3UPOBATH W HWHTEPIPETUPOBATH WH(OPMAIUIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOTYyYAEMYIO U3 pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XUMHYECKOTO COJIEpKaHUs, CIPABOYHBIE
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



YMEHHE NPHUMEHATh PA3JIMYHBIE METOJbl M 3alpOoChl MPU MOHUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEeIEHHOr0 TUIA, TPUOOPETEHNE ONbITA B
00JaCTM  MCHOJB30BAHMUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOT'O UCIIOJIb30BAHUS Pa3IMYHbIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO (GOpMY MpeacTaBiIeHUus UHGOPMALIMK U
WUTIOCTPUPOBATh pEIIAEMble 3aJayl HECIO0XXHBIMU CXeMaMH, JAuarpaMMaMu,
IpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIM3UPOBATh B Mpoluecce ydyeOHOU W
UCCJIEI0BATEIbCKON JIESITENIbHOCTH MH(OPMALUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
CpElbl.

KommyHuKkaTHBHBIE yHUBepCaJIbHbIe Y4eOHbIe AeiicTBUS:

yMEHHsS 3aJaBaTh BOIpPOCHl (B XoJe Auaiora W (WiIM) OUCKYCCHUH) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (QOpMyJIHpOBaTH CBOM  IPEAJIOKEHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYYEHHbIE  pe3yibTaTbl  MO3HABATEIbHOM
NESTENbHOCTH B YCTHBIX W TNHCBbMEHHBIX TEKCTax; JejaTh MPE3eHTALNI0
PE3YJIbTATOB BBIMOJHEHUSI XMMUUYECKOTO JKCIEepUMeHTa (J1abopaTOpHOro OIbITa,
1abopaTopHOM pabOTHI IO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MIPOEKTA);

YMEHHUSI y4eOHOro COTPYIHHMYECTBAa CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATENIbCKOM  NEATENIbHOCTH  TNPU  PELICHHUHU
BO3HUKAIONIMX MpoOJieM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB MU COIJIACOBAHMUS
no3unui (00CyXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHALIUS
COBMECTHBIX JCHCTBHI, OINpENeJEeHUEe KPUTEPHEB IO OIEHKE KauyecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PeryasiTuBHbIC YHHBepCaJlbHbIE Y4eOHbIe 1eCTBHUSA:

YMEHUE CaMOCTOSITEIIBHO OINPENENsATh UEIN IEATEIbHOCTH, ILIAHUPOBATD,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpaTh Hanboee d3(hPeKTUBHBIE CITOCOOBI pelieHUs] yUeOHBIX U
IIO3HABATEIBHBIX 3a/Jad4, CaMOCTOSTEBHO COCTAaBISATh WIM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUM NPU BBINOJHEHUU 33aJaHUA C Y4ETOM
MOJTyYEHHUS] HOBBIX 3HAHHUN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUSX,
OLICHMBAaTh COOTBETCTBUE IIOJIYYEHHOIO pPE3yJibTaTa 3asBICHHON LEIU, YMEHHUE
HCITI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble€ B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMEeTHBIX PE3YJbTaTOB [0 OCBOCHHMIO 00s3aTEIBHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepanbHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYAIOUIMMUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIOCOOBI



neucTBuil, crnenudpuyUeckue i TpeAMETHOM o0mact  «XUMUS», BUIBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO  3HAHWS, €ro HHTEpHpeTaluy,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHUM:

e PACKpBIBAaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHATHUI: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPOJAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEIECTBA, MOJb, MOJSIpHAs Macca,
MaccoBasi J0JIsl XUMUYECKOT0 JIEMEHTa B COSMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTETIEHb
OKHCJICHUS, XUMHYECKas PEaKIus, KIacCUPUKAIUS PEaKIUil: peakiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, PEAKIUH 3aMEIICHUsl, PpPEaKInu
oOMeHa, K30- U SHJIOTEPMUUECKHE PEAKIINH, TEII0BON A (EKT peakiium,
SAPO aToMa, JJEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTallb, PAJANYC
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJIApHAasi KOBAJIEHTHAsl CBS3b,
WOHHAs CBSI3b, MOH, KaTHMOH, aHUOH, PACTBOP, MAcCOBasl JOJisl BEIIECTBA
(poI1eHTHAs! KOHIICGHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TOHITHUH H
NPUMEHATH 3TH HOHITHUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBlieHUs QopMyi
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIeHb  OKHCJEHHUS  DJJEMEHTOB B  OMHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOW CBs3U (KOBajJeHTHasT W HMOHHAas) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica Ilepumogmueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAHHE TNEPUOAUYECKONM 3aBUCHUMOCTU CBOWCTB
XUMHYECKHX JIEMEHTOB OT MX IOJ0XeHUs B llepuoanueckon cucreme,
3aKOHOB COXpPAaHEHUs MacChl BELIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HHUSI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepus3oBaTh TaOMMuHyr ¢opmy Ilepumomnyeckoit
CUCTEMBl XMMHMYECKHX DJIEMEHTOB: pa3JIM4aTh TMOHATHS  «TJIABHAS
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OombIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIC HMEIOTCS B
tabmune «llepuogumyeckas cucrema XuMmudeckux sjemernToB [J[. .
MenzaeneeBa» C YUCIOBBIMM XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE PeaKUuu (MO YUCIY M COCTaBY YYACTBYIOIIMX B PEAKLHU
BEULIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHbBIX KJIACCOB, MOATBEPKAasi OMMCAaHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOILUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXKHOCTM NPOTEKAHUS XUMHYECKUX TMpEBpalICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJEKYIAPHYIO M MOJISIPHYKO MaccChl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »3JeMeHTa 1o Qopmyie
COEIMHEHMS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKIUY;

NPUMEHSITh OCHOBHBIEC OIEPAIlMU MBICIUTEIBHON NEATEeIbHOCTH — aHAIHU3
U CUHTE3, CpaBHEHHE, 00O0OIIEHHE, CHUCTEMATU3aLNIO, KiacCU(UKAIIHIO,
BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX CBA3EH — JJIsl U3YYEHHsS] CBOMCTB
BEIIECTB W XHMHUYECKHX pPEaKLIHi, €CTEeCTBEHHO-HAy4YHbIE METOBbI
NO3HAHUS — HAONIOIEHHE, W3MEpEHHEe, MOJCIHPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBWJiaM  [OJb30BaHUS  XUMHYECKOM  MOCYyIOW U
nabopaTopHBIM 00OpYJOBaHWMEM, a TakKe IpaBUjaM OOpallleHHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUHUSIMU 110 BBIIOJIHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYCHHI0O U COOUpaHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOpPOAA H KHUCJIOPOJA), MPHUTOTOBICHHUIO
pacTBOPOB C OMNPEAECIEHHON MaCcCOBOM J0OJIEW PacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHYECKUE  HKCHEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOUYEH M KUCIIOT C MOMOILBI HHJIUKATOPOB
(makmyc, heHondTaNenH, METUIIOPAHK U IPyTHUE).

K koHily 00yuenus B 9 kiaacce npeIMeETHbIE Pe3yibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATUH: XUMHYECKUN
AJIEMEHT, aTOM, MOJEKyJa, WOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMHUYECKasl PeaKIlis, XUMUIECKas CBSA3b, TEIIOBOU ekt
peakiuu, MOJb, MOJISIpHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAs IHUCCOLUUALMS, PEAKIUA HOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE paBHOBEcCHE, OOpaTUMble W



HEOOpaTUMbIE pEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH,
OKUCITUTEb,  BOCCTAHOBUTENIb,  OKHCIEHHME W  BOCCTAHOBIICHUE,
amiotponus, am(pOTEepHOCTh, XMUMHUYECKas CBSI3b (KOBAJICHTHAsl, MOHHAs,
METAJUTMYECKasi), KpUCTAJIMYECKasi peneTka, KOppo3us METaslioB,
CIUIaBbI, CKOPOCTh XHUMHYECKOM peakiuu, TMpeaeSbHO JOMycTUMas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TMOHATUA U
MPUMEHSTH 3TH MOHSTHUS PYU ONMUCAHUM BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUUYECKYI0 CHUMBOJIUKY JUIsI COCTaBJICHUS (POpMyJl
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BaJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHUYECKUX DJIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTPENICIEHHOMY KJIacCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3U (KOBAJICHTHAs, WOHHAS, METAUIMYECKasi) B HEOPTaHHMYECKUX
COCIMHEHUSAX, 3apsJl MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PAacTBOpax HEOPTaHMYECKUX COCIMHEHUH, THUIl KPUCTATUTMUECCKON
PEMETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3axona JI. M. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH M XapaKTepU30BaTh
Tabinunyto Gopmy [lepuonnyueckoit CUCTEMbl XUMUYECKHX AJIEMEHTOB:
pasnuuarh TOHATHUS «TrJIaBHas moAarpymma (A-rpynmna)»y U «modouyHast
noarpynmna (b-rpynma)», maneie u OojbIIME€ MEPUOMBI, COOTHOCHTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B MEPUOJUYECKONW Tabiuie, ¢
YUCJIOBBIMU  XApAaKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XUMHYECKHUX
AJIEMEHTOB (COCTaB H 3apsij sapa, OOIIee YHCIO JIIEKTPOHOB U
pacrpefielieHie HMX 1O DJJIGKTPOHHBIM CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M WX COCJAMHEHUU B
npeaenax MajlblX MEPUOJ0B U TVIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKUE DJIEMEHTHI, HEOPTraHMYECKHE BEIeCTBa,
XUMUYECKHE peakuuu (M0 YKCIy M COCTaBY Y4YacTBYIOLIMX B pPEaKUUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHUIO CTEICHEH OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmME W crenuduueckrue XUMHYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAAsA OIMNUCAHUE
puUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIUi;

COCTaBJISITb YpPaBHEHUS BJICKTPOJIUTHYECKOW JIUCCOLMAIMU  KHCIIOT,
LIEJIOYEHN U COJIEH, TMOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO



oOMeHa, YpaBHEHHS peEakiui, MMOATBEPKAAOIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pacKphIBaTh CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIIH
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIHii;
IPOTHO3MPOBATh CBOMCTBA BENIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUs XMMHUUYECKUX TMPEBpPAIICHUA B pa3IHMYHBIX
YCITIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJICKYISIPHYIO U MOJSIPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHUYECKOTO DJJIeMeHTa 1o ¢opMmyie
COCIMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBujia  MOJI30BAaHUS ~ XMMHMYECKOM  MOCyAoH |
nabopaTopHbIM OOOpYIOBAaHMEM, a TaKkKe TpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIUSMU TIO BBITIOJTHEHHUIO
1a00paTOPHBIX XHMHUYECKUX ONBITOB IO TIONYyYEHHIO M COOMpaHUIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKAAOININE  KAueCTBCHHBIH  COCTaB
pa3IMYHBIX BEUIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHI-, OPOMUJI-,
noaua-, kKapOoHat-, ¢ocdar-, CUIHUKaT-, Cyibpar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI UM HMOHBI HM3yYEHHBIX METaJUIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEIIECTB;

IPUMEHSITh OCHOBHBIEC OIEPAIlMU MBICIUTEIBHON NeITeNbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, O0O0OOIIEHUE, CHUCTEMAaTU3aIMIO, BBISBICHHE
IPUYUHHO-CIIEICTBEHHBIX CBSI3€M — /I WM3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUi, €CTeCTBEHHO-HAYYHbIE METOAbl TIO3HAHUS —
HaOJIIOIeHNe, M3MEpPEHUE, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIM U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KosnyecTBo 4acoB
Ne HaunmeHoBaHMe pa3esioB U DuieKTpoHHbIe (U poBHIE)
KoHnTtpoabHbie IIpakTHuyeckue
n/n TeM NPOrpaMmbl Bceero o0pa3oBaTe/ibHbIE peCypchl
padoTbI padoThI
Paznean 1. [lepBoHavaibHble XHMHYECKHE TIOHATHSA
XuMus — BaXKHas 00J1aCTh

L1 €CTECTBO3HAHUSA U 5 ) bubnuoreka [IOK

' MIPAKTUYECKON AEATEIBHOCTH https://m.edsoo.ru/7f41837¢c

YyeJloBeKa

12 BemecTBa 1 xXumMnueckue 15 | bu6mmoreka [JOK

' peakuuu https:/m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. Baxkneiimme npeacTtaBuTe/ M HEOPraHUYeCKNX BellleCTB
71 Bosznyx. Kucnopon. [lonsitue 6 bubnuoreka [IOK

) 00 okcHIax https://m.edsoo.ru/7f41837¢
29 Boaopoa. [Tousitue o kuciorax 3 1 bu6mmoreka [JOK

) U COJISIX https://m.edsoo.ru/7f41837c¢
)3 Bopna. PactBoper. [TonsTue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHMAX https://m.edsoo.ru/7f41837¢
v4 OCHOBHBIE KJIaCChl 1 | 1 bubmuoreka [IOK

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

Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuonnyeckas cucrema xumuieckux 3jieMmeHToB Jl. . MennesieeBa. CTpoeHune aToMOB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU




[Tepuonnueckuii 3aK0H U

31 [lepuoauueckas cucrema 7 bubnuoreka [IOK
' XUMHUYECKUX demeHToB . W. https://m.edsoo.ru/7f41837¢
MemnpneneeBa. CTpoeHue aroma
X €cKasi CBA3b.
L, | o coxa 8 buoamorera LIOK
' KHCIHTE] https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEILHBIE PEAKITUN
bu6mmoreka [JOK
Hroro mio paszery 15 https://m.edsoo.ru/7f41837c
p 3 bubmmoreka [JOK
C3CPBHOE BpeMs https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME




9 KJIACC

KosmmuecTBo yacos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3iesioB U TeM uu@poBbIe
Ne i/ P Konrpoabsubie | Ilpakruyeckue (ucbp )
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKUMH
11 [ToBTOpenue u yriuyoieHue 3HaHUH 5 | bubnuoteka [IOK
' OCHOBHBIX pa3/IeNIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuoreka [IOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS TUCCOLTHAITHS. g 1 bubnuoteka [IOK
' XHWMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTanibl M MX coeIMHEHUSA
71 OO6mras xapakKTepuCTUKa XUMUYECKHUX 4 bubnuoreka [IOK
) anemeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKHX
22 anemeHToB VIA-rpynmel. Cepa u eé 6 Bubmmorexa LIOK
' PYIHBL P https://m.edsoo.ru/7f41a636
CO€IMHEHUS
OO1as XxapakTepuCcTUKa XUMUYECKIX
23 anemMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 bubmmorexa [OK
' PYIHIBL. ’ P https://m.edsoo.ru/7f41a636
COEMHEHUS
OO1as xapakTepuCcTUKa XUMHYECKIX
24 anemeHToB [VA-rpynmel. Yrinepoa n 8 1 2 buommorexa [IOK
' . PYIIIBL. poaL https://m.edsoo.ru/7f41a636
KPEMHHI U UX COECAUHEHUS
Hroro no pazneny 25




Pa3zgen 3. Merasjibl M UX COCAMHEHU A

N bubnuoteka [IOK
3.1 Obmye CBOHCTBA MCTaIIOB 4 https://m.edsoo.ru/7f41a636
N bubnuoteka [IOK
3.2 Baxneiime MeTajuibl 1 UX COEJUHEHUSI 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus U okpy:Kawinas cpeaa
4.1 BemiecTtBa 1 MaTepuasl B )KU3HH YEJIOBEKA 3 bubmmorexa [OK
) m p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PeseDBHOE Bbe 3 bu6mmoreka [JOK
PBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
Kosn4vecTBO 4acoB DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
Tema ypoka Konrpoubnublie | IIpakrnueckue
n/m Bcero H3y4YeHHusI o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcbl

1 [Tpenmert xumuu. Posib XUuMHM B KU3HU | bu6mmoreka [JOK
yenoBeka. Tena u BemecTa 04.09.2025 | https://m.edsoo.ru/ff0d210c

) ITousTtue o MeTOMaX MO3HAHKUS B 1 bu6mmoreka [JOK
XUMMHU 08.09.2025 | https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpaBuna

3 paboTHI B TaOOPATOPUU U TTPUEMBI | | bubnuoreka [IOK
oOparreHus ¢ J1abopaTOpHBIM 11.09.2025 | https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»

4 Yuctele BemecTBa H cMecH. CriocoObI 1 bubnuoreka [IOK
pasaesieHusi cMecei 15.09.2025 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota No 2

5 «Paznenenue cmeceli (Ha mpuMepe 1 1 Brbmoreka TJOK

' {Ha TpumMep 18.09.2025 |  https:/m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
6 ATOMBI U MOJIEKYJIbI 1 bubmmorexa [IOK
Y 22.09.2025 | https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHUE AIEMEHTbI. 3HAKU | bubmuoreka [IOK
(CMBOJIBI) XUMUYECKUX DIIEMEHTOB 18.09.2025 | https://m.edsoo.ru/ff0d2be8

8 IIpocTeie 1 coXHBIE BEIIECTBA 1 bubmorexa [OK

p B 22.09.2025 | https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJIIPHOE YUCHHUE 1 bubmorexa [OK

P e 25.09.2025 | https://m.edsoo.ru/ff0d2d50




3aKOH ITIOCTOSHCTBA COCTaBa BEIIICCTB.

10 Xumnueckas popmyna. BaneHTHOCTD bubmorexa LIOK
Py 29.09.2025 | https://m.edsoo.ru/ff0d2eae
ATOMOB XHMMHYECKUX JICMCHTOB
1 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuoteka [IOK
OTHOCHUTENBHAS MOJIEKYJIIpHAs Macca 02.10.2025 | https://m.edsoo.ru/ff0d323c
MaccoBas 10151 XUMHUYECKOTO bubmmoreka [JOK
12
dJIEeMEHTA B COCTMHCHUHT 06.10.2025 | https://m.edsoo.ru/ff0d350c
13 KommaecTso BemecTBa. Mouib. bu6mmoreka [JOK
MounsipHas macca 09.10.2025 | https://m.edsoo.ru/ff0d5230
14 DOu3nvecKre 1 XUMUYECKHE SIBICHHUS. bu6mmoreka [JOK
XHUMHUUEcKash peaKus 13.10.2025 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycnoBHs NPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI 16.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUSI MacChl BEIIIECTB. bubnuoreka [IOK
XUMUYECKUE YPABHEHUS 20.10.2025 | https://m.edsoo.ru/ff0d3b88
Boruncnenus koJimyecTBa, Macchl
17 BEIIIECTBA [0 YPABHEHHUAM XUMHUYECKHUX Bubmnorexa LIOK
N . P 23.10.2025 | https://m.edsoo.ru/ff0d5708
peaxiuii
Kiaccudukanus XuMruaecKux peakiui
18 (coenMHEHMS, PA3JIOKEHUS bubmmorexa LOK
A P ’ 06.11.2025 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHUs, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneaucT. O6o0IeHre 1 Bubmmorexa LIOK
H AT Hf 10.11.2025 | https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIlis 3HAaHUH
20 KonTtposnpHas padora Nel mo teme bubnuoreka LIOK
«BelecTBa 1 XUMHYECKUE PEAKLIUN» 13.11.2025 | https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK
BOo3ayxa. Kucinopos — anemeHT u 17.11.2025 | https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

duznueckre U XUMHUYECKUE CBOIICTBA

bub6mmoreka [JOK

22
KHCII0pOAA (PeaKIHH OKHCIICHHS, 20.11.2025 |  https://m.edsoo.ru/f0d4614
ropenue). [lonstue 00 okcumax
CriocoOblI MoJTydeHUsT KUCIOpoia B
23 71a00paTOpUH U MPOMBIIITIEHHOCTH bubmorexa [OK
’ 24.11.2025 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TenoBoil a3pdexT xumuueckoit
4 peaKuuu, MOHITHE O bub6mmoreka [JOK
TEPMOXUMHUYECKOM YPABHEHUH, IK30- U 27.11.2025 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUECKHUX PEAKITUSIX
TommmBo (HedTh, yroJib ¥ METaH).
25 3ar HSHGIEI/IG?;OS a a, CII0COOBI gro bubmorexa [OK
P Y%, 01.12.2025 | https://m.edsoo.ru/ff0d4c4a
MPpEeAOTBPAICHHUS
[Ipaktrueckas padota Ne 3 o Teme
26 «ITomyyenne u cobnpanme KUCIOPOIa bubmorexa [IOK
v . P poaa, 04.12.2025 | https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
7 Bopopon — sneMeHT u mpocToe bubmuoreka [IOK
BeniecTBo. Haxoxaenue B npupoe 08.12.2025 | https://m.edsoo.ru/ff0d4dd0
)% du3nYeCcKre U XMMUYECKUE CBOMCTBA bubnuoreka [IOK
Bozopoaa. I Ipumenenune Bogopoaa 11.12.2025 | https://m.edsoo.ru/ff0d4dd0
29 IlonsiTHE 0 KHCIIOTaX U COJISIX bubnnorexa [IOK
15.12.2025 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MOMy4eHHs BOJAOPOIA B bubnunoreka [IOK
nabopatopuu 18.12.2025 | https://m.edsoo.ru/ff0d4dd0
IIpaxtrueckas padora Ne 4 o teme
31 «IPIOJI €HUE U 5061/1 aHue BoJopoaa bubmorexa [OK
i P AOPOaa, 22.12.2025 | https://m.edsoo.ru/ff0d4142

HU3YUCHHUC CTO CBOMCTBY




MonspHblii 00bEM ra30B. 3aKOH

bubmuoreka [IOK

32
ABorajipo 25.12.2025 | https://m.edsoo.ru/ff0d542e
Brrunciienus o0néMa, KOJIMYeCTBa
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmorexa [IOK
R Y 12.01.2026 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WU O0BEMY
Brruncnenust 005EMOB Ta30B 10
34 ABHEHHIO PEaKIIMU Ha OCHOBE 3aKOHA brbmmorexa [HOK
P N peardt . 15.01.2026 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 du3nvecKrue 1 XMMUYECKHEe CBOCTBA bu6mmoreka [JOK
BOJIBI 19.01.2026 | https://m.edsoo.ru/ff0d587a
CocraB ocHoBanwuii. [lonsitue 06 bubnuoteka [IOK
36
HMHJIMKATOpax 22.01.2026 | https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hachiennsie
37 u HI;HaCI)Ip eHHBII; aCTBOPBI B Bubnmorexa LIOK
. PacTROPB. 26.01.2026 | https://m.edsoo.ru/f0d5b40
MaccoBast 10151 BEIIECTBA B PacTBOPE
[Ipaktrueckas padota Ne 5 o Teme
18 «IIpurotoBneHue pacTBOPOB ¢ bubnuoreka [IOK
onpeneIEHHON MacCOBOM JT0JIeH 29.01.2026 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTtponbnas padora No2 o teme bubnunoreka [IOK
«Kucnopoa. Bogopoa. Boga» 02.02.2026 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTas, KilacCUpHUKaIus, bubnunoreka [IOK
HOMEHKJIaTypa 05.02.2026 | https://m.edsoo.ru/ff0d664e
[Tosmyuenune n XMMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa [OK
’ p 09.02.2026 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
0 OcHoBaHusl: cocTaB, KIacCUpHUKAIUS, bubnmoreka [JOK
HOMEHKJIAaTypa 12.02.2026 | https://m.edsoo.ru/ff0d67ca




[Tosyyenune U XUMUYECKUE CBOMCTBA

bubmuoreka [IOK

43
OCHOBaHMH 16.02.2026 | https://m.edsoo.ru/ff0d67ca
m KucnoTsl: cocras, kinaccuduxanus, bubmmoreka [JOK
HOMEHKJIaTypa 19.02.2026 | https://m.edsoo.ru/ff0dfee2
[Tony4yeHue u XuMH4YECKHE CBOMCTBA bubnuoreka [IOK
45
KHUCJIOT 26.02.2026 | https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATYpa,
46 CHOCO((SI)II)HOJI )GHI/ISI XI/IMI/II{Z(I:)KHG bubmmorexa [OK
c YACHI, 02.03.2026 |  https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTueckas padota Ne 6. Pemienue
A7 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoteka [IOK
«OCHOBHBIE KJIACCHI HEOPTAHNYECKUX 05.03.2026 | https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
43 I'eneTnueckas CBsI3b MKy KJlacCaMu bubnnoreka [IOK
HEOPraHWYECKUX COCAMHEHU 12.03.2026 | https://m.edsoo.ru/00ad9a50
49 O06o001meHNEe B CHCTeMaTH3 IS bubmuoreka [IOK
3HAHUH 16.03.2026 | https://m.edsoo.ru/00ad9cb2
KontponbHas padoTa Ne3 mo teme
50 "OCHOBHEBIE KJIaCChl HEOPIaHMYECKUX bubmorexa [IOK
o p 19.03.2026 | https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MONBITKH KIacCUpUKAITIN
51 XHMHYECKUX 3JIEMEHTOB. IToHsaTHE O bubmorexa [OK
’ 23.03.2026 | https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJAHBIX AIEMEHTOB
[Iepuonnueckuii 3aK0H U
52 Ilepuoaudeckas cucreMa XUMAYECKHUX bubmorexa [OK
PHOA 26.03.2026 | https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
53 Ilepuoapl, TpyIbL, IO TIBI bubmorexa [OK
PHOMEL, TPYIIEL, TOATPYI 06.04.2026 | https://m.edsoo.ru/00ada52c




Crtpoenue aromoB. CocTaB aTOMHBIX

bubmuoreka [IOK

54
siaep. M3otonsl 09.04.2026 | https://m.edsoo.ru/00ada342
CrpoeHue JIeKTPOHHBIX 000J1049eK
P P . bubnuoteka [IOK
55 aToMOB 371eMeHTOB [lepuoguueckoit
13.04.2026 | https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. MenaeneeBa
XapakTeprucTUKa XUMHUIECKOTO
56 3JIEMEHTA 1O €T0 MOJOKEHUIO B bubnuoteka [IOK
[lepuoauueckoii cucreme /1. U. 16.04.2026 | https://m.edsoo.ru/00ada824
MeneneeBa
3navenue [lepuoamaeckoro 3akoHa
57 JUISL pa3BUTUSA HayKu U npakTuku. 1. W. bubnnoreka [IOK
MenneneeB — y4€HBIN, IEAror U 20.04.2026 | https://m.edsoo.ru/00ada96e
rpaxJIaHUH
PesepBHblit ypok. O600611eHNE U
58 CI/ICTIe)MaTI/I?)ZpI/ISI 3HaHI/H71m/ bubmmorexa LIOK
B 1 23.04.2026 | https://m.edsoo.ru/00adb33c¢
Bcepoccuiickas mpoBepouHas paboTta
KontponbHas padoTta Ne4 o teme
59 «Ctpoenue atoma. XUMUYECKast bubnuoreka [IOK
cBs3b» / Beepoccuniickas mpoBepoyHas 27.04.2026 | https://m.edsoo.ru/00adb486
pabora
DIEeKTPOOTPULIATENILHOCTh AaTOMOB bubnunoreka [IOK
60
XUMHUUYECKUX DIIEMEHTOB 30.04.2026 | https://m.edsoo.ru/00adaab8
61 HNonnas xumuyeckas CBs3b Bubmmorexa LIOK
04.05.2026 | https://m.edsoo.ru/00adac34
6 KoBanenTHas nossipHasi XuMudeckas bubnuoreka LIOK
CBSI3b 07.05.2026 | https://m.edsoo.ru/00adaab8
KoBanenTHas HENoasipHas XUMUYECKas bubnuoreka [IOK
63
CBSI3b 14.05.2026 | https://m.edsoo.ru/00adaab8




bubmuoreka [IOK

64 CTeneHs oKHCIICHIS ! 18.05.2026 | https://m.edsoo.ru/00adae28

65 OKuHCIUTENbHO-BOCCTAHOBUTEIBHBIE | bubnuoreka [IOK
peakuu 21.05.2026 | https://m.edsoo.ru/00adb076

66 OKHCIUTENN U BOCCTAHOBUTEIN 1 bubmmorexa [OK

25.05.2026 | https://m.edsoo.ru/00adb076

PesepBubrit ypok. O60011eHIE 1

67 CHUCTEeMaTU3alusl 3HAHUI 10 TEME | bubnuoteka [IOK
«CTtpoeHne aroma. XuMU4ecKast https://m.edsoo.ru/00ad9cb2
CBSI3bY»

68 PesepBHbiit ypok. O6006111eHNE U 1 bubnnoreka [IOK
CHUCTeMaTH3allus 3HAHUI https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KosmmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara nu(ppoBbIe
Tema ypoka Kourpouabusie | IlpakTuyeckue
n/m Bcero H3y4YeHHus o0pa3oBare/ibHbIE
padoTbl padoThI
pecypcbl

[Ieprnoanueckuii 3aKoH.

| [Iepnoanueckas cucrema | bubnnoreka [IOK
XUMUYEeCKuX nemeHToB /1. 1. 03.09.2025 |  https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 bubmorexa [OK

i 08.09.2025 | https://m.edsoo.ru/00adb6b6d

MEPBBIX TPEX NEPUOIOB

3 Knaccudukanus u HoMeHKIIaTypa | bubnuoreka [IOK
HEOPraHMYECKHNX BEIECTB 10.09.2025 | https://m.edsoo.ru/00adb7e2

4 Bunpl xuMmudeckon CBA3U U TUIIEI | bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK 15.09.2025 | https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme

5 11 eHHEe OneHue 7 1 1
«IToBTOpEHUE U YyriIyOieHUE 3HAHUI 17.09.2005
OCHOBHBIX pa3/IeNIoB Kypca 8 Kiacca

6 Knaccudukanus XuMu4ecKux | bubnunoreka [IOK
peaKkUuii Mo pa3IMYHbIM MPU3HAKAM 22.09.2025 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMHUYECKOM

7 eakuu. IloHsITHE 0 TOMOT'€HHBIX U 1 Bubmorexa OK
p ) 24.09.2025 | https://m.edsoo.ru/00adbe9a
TE€TEPOrE€HHBIX PEAKIIMIX
[TonaTre 0 XUMHUYECKOM

8 aBHOBeCHUH. DaKTOPHI, BIUSIONINE 1 bubmmorexa [IOK
P ’ PBL B 29.09.2025 | https://m.edsoo.ru/00adc28¢

Ha CKOpPOCTb XHUMHUYECKOMU pCaKkuuu u




MOJIOKEHHUE XUMUYECKOTO
paBHOBeCHSs

OKHUCIINTEIIHFHO-BOCCTAHOBUTCILHEIC

bubmmoreka [JOK

9
peakuuu 01.10.2025 | https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKOU
10 mucconuanmu. CHIBHEIE U ClIa0bIE bubmaorexa [IOK
’ 06.10.2025 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMounrie ypaBHEeHUS peakIuil bubmorexa LHOK
P peartt 08.10.2025 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
2 OCHOBAHMU B CBETE MPEJICTABICHUIN bubnuoteka [IOK
00 2JIEKTPOJIUTUUECKON 13.10.2025 | https://m.edsoo.ru/00add5d8
IUCCOLAAIINI
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBeTe IIpeACTaBICHUI 00 bubnmorexa [IOK
el § 15.10.2025 | https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON TUCCOITHAIIN
14 TTousiTie o ruaponnse coneu Bubmorexa HOK
AP 20.10.2025 | https://m.edsoo.ru/00add9d4
15 O06o001IeHNEe B CHCTeMaTH3 IS bubmuoreka [IOK
3HAHUN 22.10.2025 | https://m.edsoo.ru/00addd12
ITpaktuueckas padora Ne 1.
16 <<1£)CHICHI/16 3KcnI:: UMEHTAJILHBIX bubmorexa LIOK
P 05.11.2025 | https://m.edsoo.ru/00addbfa
3a1au)
KonTponpHas padora Ne2 o teme
17 «ODIEKTPOIIUTHYECKAS TUCCOLINAIIHS bubmorexa LOK
P g 1AL 10.11.2025 | https://m.edsoo.ru/00addecO
XVMUYECKUE PEaKIIUU B pacTBOPax»
18 OO01as xapakTeprcTUKA TaJIOT€HOB. bubnmoreka [JOK
XHMMHUYECKUE CBOMCTBA HA IIPUMEPE 12.11.2025 | https://m.edsoo.ru/00addfe2




XJiopa

Xnoposojopoa. ConsiHast KUCIIOTAa,

bub6mmoreka [JOK

19 XUMHYECKHE CBOMCTBA, ITIOJTyUCHIE,
v 17.11.2025 | https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTnueckas padora Ne 2 o teme
20 «ITomyueHue COJITHON KUCIOTHI bubmorexa [OK
> N . ’ 19.11.2025 | https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHWYECKHUX PEaKIUil, €CIIN OIUH U3 bubmaorexa [JOK
P ’ 24.11.2025 | https://m.edsoo.ru/00ade4S8
peareHTOB JIaH B U30BITKE
OO6mrast XapaKTepruCcTHUKa DIIEMEHTOB bubnuoteka [IOK
22
VIA-rpymmsl 26.11.2025 | https://m.edsoo.ru/00ade64a
AnnoTponHble MOAU(PHUKAIIUN CEPBbI.
” Haxoxnenue cepbl v €€ coeAMHEHUI bu6mmoreka [JOK
B IpUpoJie. XUMUYECKHE CBOMCTBA 01.12.2025 | https://m.edsoo.ru/00ade64a
cepbl
4 CepoBo10pO1, CTPOCHHUE, bubnuoreka [IOK
(hM3UYeCKre U XUMHYECKHE CBOMCTBA 03.12.2025 | https://m.edsoo.ru/00ade802
Oxcuppl cepol. CepHas KUCIOTa,
25 (hbM3UYECKHEe U XUMHYECKHE bubmorexa [OK
. 08.12.2025 | https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHUE
XUMUYECKUE PeaKIn, JeKallre B
OCHOBE MPOMBIIIIEHHOTO criocoba
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. bubnuoreka LIOK
XHUMHUYECKOE 3arpsi3HEHUE 10.12.2025 | https://m.edsoo.ru/00adec8a
OKpYXarollel cpebl COETUHEHUAMU
cephl
27 Brrunciaenue MaccoBoil 104 BRIXO4a bu6nmnoreka [JOK




MPOJYKTa PEAKIIUU 15.12.2025 | https://m.edsoo.ru/00adec8a
OO611ast xapakTepruCcTUKa HIIEMEHTOB
)% VA-rpynmsl. A30T, bubnuoteka [IOK
pacrpoCcTpaHeHHEe B IPUPOJE, 17.12.2025 | https://m.edsoo.ru/00adeca6
(bu3nyYecKre 1 XUMUIECKHE CBOMCTBA
AmMuak, ero ¢usnueckue u
29 XUMHUYECKHE CBOMCTBA, MOJYYCHUE U bubmorexa [OK
A 22.12.2025 | https://m.edsoo.ru/00adf004
MIPUMCHEHHE
[IpakTnueckas padora Ne 3 o Teme
30 «ITonyyenue aMMuaka, U3ydeHHE €ro bubnmorexa [OK
Y > YA 24.12.2025 | https://m.edsoo.ru/00adf180
CBOWCTBY»
a1 A3OTHas KUCJIOTA, €€ GU3NIECKUE U bubnuoteka [IOK
XMUMHYECKHE CBOMCTBA 12.01.2026 | https://m.edsoo.ru/00adf306
Hcnonb30BaHME HUTPATOB U COJIEH
aMMOHMSI B KQU€CTBE MUHEPATBHBIX
32 o0peHuil. XuMHUYECKOe bubmorexa [OK
YAobp ’ . 14.01.2026 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroIIel cpeibl
COEJIMHEHUSIMU a30Ta
®ochop. Okecup dpochopa (V) u
33 @ocggp;aﬂKnélg;a%;égnieaneH bubmorexa TIOK
p o 19.01.2026 | https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue Gocdatos B
34 KaueCTBE MHUHEPAIbHBIX yI0OpEHUH. bubnunoreka [IOK
3arpsi3HEHUE MPUPOTHOM Cpeibl 21.01.2026 | https://m.edsoo.ru/00adfc20
dbocharamu
VYrnepon, pacipocTpaHEeHUE B
35 npu g j gn3ﬁZeckiellngnqecxne bubmmorexa TIOK
PHPOAE, 26.01.2026 | https://m.edsoo.ru/00adfd9c

CBOMCTBA




Oxcuapl yriieposa, ux Gu3ndecKue u
XUMHYECKHE CBOMCTBA.

bubmuoreka [IOK

36
DKOJIOTUYECKHE TTPOOIIEMEI, 28.01.2026 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C okcuoM yriaepoja (IV)
37 VYroJsibHAsI KUCIOTA U €€ COU bubmmorexa [OK
02.02.2026 | https://m.edsoo.ru/00ae006¢
[IpaxTueckas padota Ne 4 mo Teme
o "[lonydeHue yriekucioro rasa. bubnnorexka [IOK
KauectBennas peakiusi Ha KapOoOHaT- 04.02.2026 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHaYaTBHBIE MIOHATHS 00
39 OPraHNYeCKUX BENIECTBAX KaK O brmmorexa HOK
p IH 09.02.2026 | https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiiepoa
40 KpemHuii u ero coeqrHeHNs brbmmorexa [HOK
p g 11.02.2026 | https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5.
Pemienue skciepuMeHTaIbHBIX 3a]1a4 bubnuoreka [IOK
41 .
1o TeMme «BakHeime HeMeTaIbl 1 16.02.2026 | https://m.edsoo.ru/00ae0bf2
WX COCAMHEHUSD»
KonTtponbnas padora Ne3 mo teme
42 «BaxHeime HeMeTalJIbl U UX bubmorexa [OK
18.02.2026 | https://m.edsoo.ru/00ae0el8
COCIIMHEHUS)
OO01as XxapakTepucTuKa
XUMHYECKUX DIIEMEHTOB —
13 METaJIJI0B. MeTalndeckas CBSI3b U bu6mmoreka [JOK
METaJUIMYECKasl KPUCTAJUTMYECKAS 25.02.2026 | https://m.edsoo.ru/00ael103e

pemérka. Pu3nyeckue CBOMCTBa
METAJJIOB




XHUMHYECKHUE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUUECKUI DA buGnuorexa [IOK
P o bAA 02.03.2026 | https://m.edsoo.ru/00ael 156
HaNPSDKCHUN METAIIIOB
OOm1re cnocoObl MOTyYeHUs
metaiuioB. CruiaBbl. Berancienus mo
45 aBHEHUSIM XUMHWYECKHUX PEeaKINU bubmorexa LHOK
P P ’ 04.03.2026 | https://m.edsoo.ru/00aecl 156
€CJIM OJIUH U3 PEareHTOB COJIEPKHUT
TIpUMecH
46 TlousiTie 0 KOPPO3UU METAIUIOB bubmmorexa [OK
pp 11.03.2026 | https://m.edsoo.ru/00aecl1278
bu6mmoreka [JOK
47
[enounnie MeTaLb! 16.03.2026 | https://m.edsoo.ru/00ael4b2
43 OKcuIbl U TUAPOKCUIBI HATPUS U bubnnoreka [IOK
Kanus 18.03.2026 | https://m.edsoo.ru/00ael4b2
49 [[lenouHO3EMETBHBIE METATIIBI — bubnnoreka [IOK
KaJIBIIUM ¥ MarHud 23.03.2026 | https://m.edsoo.ru/00ael5e8
50 Baxknemme coemMHEHN KaIbIUI bubnnorexa [IOK
& A 25.03.2026 | https://m.edsoo.ru/00aelS5ed
51 O06001IeHNEe U cUCTEMAaTH3ALAA
3HAHUN 06.04.2026
5 JKécTkoCTh BOJIBI M CTIOCOOBI €€ bubnuoreka [IOK
YCTPAaHEHUS 08.04.2026 | https://m.edsoo.ru/00ac1886
[IpakTuueckas pabota Ne 6 mo Teme
53 "KECTKOCTL BOALI U METOIBI €6 bubnnorexa [JOK
" g a 13.04.2026 | https://m.edsoo.ru/00aelaed
yCTpaHEeHUs
bubnmoreka [JOK
4 An 7
> FOMUHIHT 15.04.2026 | https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBONCTBA OKCHIA U bubnmoreka [JOK




THAPOKCHIA 20.04.2026 | https://m.edsoo.ru/00aelc64
bubmmoreka [JOK
36 Keieso 15.04.2026 | https://m.edsoo.ru/00aeld86
57 OKcuibl, THIPOKCUIBI U COJIM XKelle3a bubnuoreka [IOK
(IT) n xene3a (1) 20.04.2026 | https://m.edsoo.ru/00ae35e6
58 O06001eHre 1 CUCTEMATH3 AL
3HAHUI 22.04.2026
[IpaxTnueckas padorta Ne 7.
59 Pemenue skcnepuMeHTaNbHBIX 337124 bu6mmoreka [JOK
1o teme «BakHelme MeTaJlIbl U UX 27.04.2026 | https://m.edsoo.ru/00ae3de8
COCTMHEHUS
Brruucnenus mo ypaBHeHUSIM
XUMHYECKUX PEaKIUil, €CIIH OJJUH U3
60 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COJAECPXKUT pUMecH. Brruucnenns 29.04.2026 | https://m.edsoo.ru/00ael750
MaccOBOM JI0JIM BBIX0/1a TPOYKTa
peaximu
61 O06001IeHrEe U cuCTEMAaTH3AIAA
3HAHHUH 04.05.2026
KonTtponbnas padora Ne4 o teme
62 «BaxHeinume MeTaibl U UX 06.05.2026
COCIIMHEHUS)
63 BemecTsa u Mmarepuansl B bubnunoreka [IOK
IMOBCEAHEBHOM )KU3HU YEIOBEKA 13.05.2026 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHNE bubnuoreka LIOK
OKpYXarollen cpebl 18.05.2026 | https://m.edsoo.ru/00ae4270
Ponp xumuu B perieHnn bubnuoreka [IOK
65
HKOJIOTHYECKUX MpolIeM 20.05.2026 | https://m.edsoo.ru/00ae4270




66 PesepBHeIit ypok. O0001ICHNE 1 | bubmmoreka [JOK
cHCTeMaTH3alus 3HaHuH 25.05.2026 | https://m.edsoo.ru/00ae0dOa
67 PesepBHbiit ypok. O6006111€HNE U 1 bubnuoreka [IOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/00adb33c
68 Pesepubiit ypok. O60011eHIE U | bubnuoreka [IOK
CHCTeMaTH3alus 3HaHuI https://m.edsoo.ru/00ad9cb?2
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INPOBEPAEMBbBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHMUSA

OCHOBHOMU

OBPA3OBATEJILHOM ITPOT'PAMMBI

8 KJIACC

Kon
MPoBePsSIeMOro
pe3yJjbTara

HpOBepﬂeMLIe NMpeaAMETHbIC PE3yJIbTaTbl 0OCBOCHUA OCHOBHOM
06p330BaTeJ'l])H0]71 nmporpaMmMbl OCHOBHOT O 001mero 06p33OBaHI/IH

1

IIo Teme: <<H€pBOHaanBHBIG XUMHNYECCKHUEC ITOHATUS

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XUMHUYECCKUX TIOHATHI: aToM,
MOJIEKyJla, XUMHUYECKHH D3JIEMEHT, IIPOCTOE BEIIECTBO, CJIOXKHOE
BEIIECTBO, CMECh (OJHOpPOTHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTENIbHAsT aTOMHAasi W MOJICKYJSIpHAs Macca, KOJHYECTBO
BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJS XHMHUYECKOTO
JJIEMEHTa B COCIMHEHHH, MOJISIPHBIA OOBEM, XMMHUYECKas peakIus,
KIaccHUKAIMs ~ PEeaKIui:  peakuu  COCAMHEHHS,  PeaKlIuu
pa3OKEHUs, pEaKIMH 3aMEIIeHUs, pPeakIuu OOMEeHa, 9K30- H
SHIOTEPMHUUYCCKHE PEaKINH, TEIIoBOHW 3((EKT peakuuu, pacTBop,

MaccoBasi J10Jis BenlecTBa (IPOLEHTHAsS KOHIIEHTPAIUs1) B pacTBOPE

1.2

HUITIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHYCCKHUX MMOHATUH H

IIPUMCEHATH OTU IOHATHS IIPHU OIIMCAaHUU BCIIECCTB U UX HpCBpaHICHI/Iﬁ

1.3

HCII0JI30BaTh XHMHYECKYI0O CHMBOJIMKY IJIdI COCTaBJICHUA (bOpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHX peaKI_II/Iﬁ

1.4

PpaCKpbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCcChbl BCIICCTB,
IIOCTOSIHCTBA COCTAB4, ATOMHO-MOJICKYJIIpPHOI'O  YUCHHA, 3daKOHa

ABorajipo

1.5

OIIPEACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCONHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHUEC PpCaKIUun (HO qucily Hu COCTaBy

Y4YaCTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TEIUIOBOMY 3D EKTY)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYO MOJICKYJIAPHYIO U MOJIAPHYHO MAaCChbl

BCIICCTB




1.8

BBIUUCIIATE MAacCOBYIO JIOJI0 XHMHYECKOTO 3JeMeHTa Mo (opmyre

COCIMHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO NOJIIO BCUICCTBA B paCTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAYUHbIE METOJIbl MO3HAHUS — HaOJIO/IEHuE,
U3MEpEHUe,  MOJEIUPOBAHME,  OKCHEpPUMEHT  (peajbHbll U

MBICJICHHBIH)

[To Teme: «BaxxkHeimme npeacTaBUTEIM HEOPTaHMYECKUX BELIECTBY

2.1

pacKpbeiBaTb CMBICI  OCHOBHBIX XMMHWYCCKUX TOHSTHH: OKCH/,

KHCJI0OTa, OCHOBAHUEC, COJIb

2.2

ONpCAC/IATE NMPHUHAIICIKHOCTL BEIICCTB K OHpCI[CJ'IéHHOMy KJ1acCcy

COoeMHEeHuH 1o popmynam

23

KJIacCU(PHUITUPOBATH HEOPTAHNYECKHUE BEIIIECTBA

24

XapakTepu3oBaTh  (OMHUCHIBATh) OOLIME XHMMHUYECKHE CBOMCTBa
BEULIECTB PA3IMYHBbIX KJIACCOB, MOATBEpPXkIas ONMHCAHUE MpUMEpaMu

MOJIEKYJISIPHBIX YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI

2.5

ITPOTrHO3UPOBATH CBOMCTBA B€OICCTB B 3aBHCUMOCTH OT HX
KaQ4C€CTBCHHOI'0O COCTaBa, BO3MOXHOCTH IPOTCKAHUA XHUMHUYCCKUX

MPEBpalICHUH B pa3IMYHBIX YCIOBUIX

2.6

ClIeZIoBaTh TpaBWJAM TOJb30BAHUS XHUMHUYECKOH TMOCYIOH U
1abopaTOpPHBIM 00OpYIOBAaHMEM, a TaKXKE IMpaBUiiaM OOpaIIeHUs C
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKLIHUSMHU IO BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHUIO M COOMpPaHUIO
ra3000pa3HbIX BemlecTB (BOJIOPOJA M KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB C ONpPENeNEHHOW MacCOBOW J0Jied  pacTBOPEHHOTO
BEIIECTBA, TNIAHUPOBATh U MPOBOIUTH XUMHUECKUE IKCIIEPHUMEHTHI T10
pacro3HaBaHUIO PACTBOPOB IEJIOYEH M KHCIOT C TIOMOIIBIO

UHAUKATOPOB (JTakMyc, peHondTanenH, METUIIOPAHK U APYTHE)

2.7

IMPOBOANTH paC‘léTH IO YpaBHCHUIO XUMHWYECKOH pcakuuu

I[Io teme: «Ilepuoanueckuii 3axkoH u Ilepuoanueckas cucrema
xumuyeckux snemeHtoB JI. M. MenneneeBa. CTpoeHHe aTroMoB.

Xumuueckas cBsa3b. OKUCIUTEIbHO-BOCCTAHOBUTEILHBIC peakaumn»

3.1

PacKpbIBaATb CMBICII OCHOBHBIX XUMHWYCCKUX MOHSTHIM: AApO aroMma,
BHGKTpOHHLIﬁ clioit aToMa, aTOMHasid 0p6I/ITaJ'H>, paauyc aroma,

XUMHUYCCKasd CBA3b, MOJpHAA W HCHOJIPHAA KOBAJICHTHAA CBA3b,




AJIEKTPOOTPHUIIATENILHOCTh, HWOHHAsl CBsI3b, HWOH, KAaTHOH, AaHHOH,

CTCIICHb OKUCJICHUA
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KHaCCI/I(i)I/IL[I/IpOBaTB XUMHUYCCKHUEC DJICMCHTBI
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OTNMCBHIBATh W XapaKTepu3oBaTh TaOnuuHyio Gopmy [lepmoanueckoii
CUCTEMBl XMMMUYECKHUX D3JEMEHTOB: pa3jM4yaTh MOHITHUS «TJIaBHAS
noarpynna (Arpynma)» u «mnoboynas mnoxarpynna (brpynma)y,

«Malble» U «OOJIbIIHEY Nepruoabl

3.4

packpsiBaTh cmbich Ilepmommueckoro 3akona JI.M. Menneneesa:
JACMOHCTPUPOBATH NOHUMAHUC HCpHO}IH‘IGCKOﬁ 3aBHCHUMOCTH CBOMCTB
XUMHUYECKHUX DJJIEMCHTOB OT HX IIOJOXCECHUA B Hepno;mqecxoﬁ

CHUCTEMC
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COOTHOCUTHh  O00O3HAUEHHUs, KOTOpbIE HMEIOTCS B  TaOiuIe
«llepmognyeckass  cucrema  xuMuaudeckux  anementoB .M.
MenzeneeBa» C YUCIOBBIMU XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XMMHUYECKHUX DJIEMEHTOB (COCTaB M 3apan sapa, oOliee 4YHucio

3JIEKTPOHOB U PACIIPE/IETICHUE UX 110 SJIEKTPOHHBIM CII0SM)

3.6

OIpPEACIIATD CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COEIMHEHUAX

3.7

OTIPENeNATh BUJ XWMUYECKON CBsA3M (KOBaJIEHTHass U HMOHHAs) B

HEOPraHN4CCKUX COCAUHCHUAX

9 KUIIACC

Kon
NPOBeEPsIEMOro
pe3yabTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHUs

1

ITo Teme: «BeliecTBo U XuUMUUECKas pCakuusa»

1.1

pacCKpbIBaTb CMbBICII OCHOBHBLIX XHMMHYCCKHUX MMOHSATHM: pacTBop,
OJICKTPOJIUTBI, HECOJICKTPOJIUTHI, ISJICKTPOJIUTHUUYCCKAA AUCCOLUALNA,
pCakiiukn HMOHHOTI'O O6MeHa, KaTaJin3aTop, XUMHUYCECKOC PABHOBECHUC,
O6paTI/IMBIe u HeO6paTI/IMBIe pcaKkuuu,
OKHCIUTCIBbHOBOCCTAHOBUTCIILHBIC pcaKkuunu, OKHCIIUTCIIb,
BOCCTAHOBUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aJIJIOTPOIIHA,
aM(I)OTepHOCTL, XUMHUYCCKaAa CBA3b (KOBaJ'ICHTHa}I, HMOHHAas,

MeTaHHI/I‘-IeCKaSI), KpUCTAJININICCKas pCIJ_IéTKa, CIlIaBbl, CKOPOCTH




XUMHUYECKON PEeaKLNH

1.2

HWITIOCTPHUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHATHUA H

IMPUMCHATH 3TU MOHATHUSA TP OIIMCAaHUU BCIICCTB U UX HpeBpaH_[eHI/IfI

1.3

COCTaBJIATh YPaBHEHUS 3JEKTPOJIUTHUECKON AUCCOLMALUU KUCIOT,
LIeJIOYEH M COJIEH, NOJIHBIE M COKpAIlEHHBIC YPaBHEHHs peaKUui

HOHHOTO 0OMEHa
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PACKpBIBaTh CYHIHOCTH OKHCIMUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKum"I

MOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOrO OanaHca ATUX peakui

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOMN peakluu

Ilo Temam: «Hemeraiuibl U WX coeauHeHUs» U «MeTauibl U HX

COEIUHEHUS

2.1

XapaKTEePHU30BaTh (OMUCHIBATDH) OOIIKE U CIIEU(DUISCKUEe XUMHUECKHIE
CBOWCTBA TIPOCTHIX M CJIOXKHBIX BEIIECTB, TMOJATBEPXkIas OIMHCAHUE
puMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX

XUMUYECKUX PEaKIINN

2.2

COCTaBJISITh YPAaBHEHUS PEAKIUM, MOATBEPKAAIOIIUX CYIIECTBOBAHHE

T€HETHYECKOM CBSI3U MCXKIY BEHICCTBAMU Pa3JINYHBIX KJIACCOB
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ITPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMU,
BO3MOXXHOCTH IMPOTCKaHUA XMUMHUYCCKHUX npeBpameHHﬁ B pa3JIMYHBIX

YCIOBHSIX

2.4

cleoBaTh IpaBWiIaM  IMOJIb30BAHUS XUMHMYECKOM TOCyaod U
1a00paTopHbIM O0OpPYIOBAaHUEM, a TAKXKE IMpaBWIaM OOpaleHus C
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMH IO BBIIOJHEHUIO
71a00PATOPHBIX XUMHUYECKHX OIBITOB MO TOJYYEHHUIO U COOMpPAHHIO

Fa3006p83HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO ra3a)

2.5

IPOBOJMTh PEAKIMH, IMOATBEPXKIAMOIINE KAYeCTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: pPACIO3HABATh OIBITHBIM IYTEM XJIOPHI-,
Opomuza, womua, kapOonar, ¢ocdar, cunaHMkKar, Cyibdart,
TUAPOKCUAMOHBI, KATHOHBI aMMOHUS, MOHBI W3YYEHHBIX METaJIOB,

IMPUCYTCTBYIOIHEC B BOJAHBIX pACTBOPAX HECOPIraHNICCKUX BCIICCTB

ITo Teme: «XuMHs U OKpYKaroILasl Cpeay

3.1

PacCKpbIBaTb  CMBICII OCHOBHBIX XMMHYECKHX IIOHSTHA: HI[K

BCIICCTBA; KOPPO3Ud METAJIJIOB

3.2

IMPUMCHATH OCHOBHBIC OIICpaliun MBICIUTEIIBHON JIeITeIbHOCTH —




aHaJIM3 W CHUHTE3, CpaBHEHUE, 0000IIeHHEe, CHUCTEeMaTU3AIIUIO,
BBISIBJICHHUC HpI/I‘-II/IHHO—CJIeI[CTBeHHBIX CBSI3€I>'I —  JJId I/I3y‘-ICHI/ISI
CBOﬁCTB BCHICCTB U XHUMHYCCKHUX peaKL{Hﬁ; eCTeCTBeHHOHay‘-IHBIe
METOJbI TIO3HAaHWS — HAOIIOACHWE, W3MEPCHUE, MOJICIIUPOBAHUE,

9KCIIEPUMEHT (peabHbI U MBICJICHHBI)




INPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumuun. Posib XMMHUM B KHU3HU 4YEJIOBEKa. XUMHUS B CHUCTEME HAYK.
Tena u BemecTBa. PU3NYECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BECIICCTB

1.2

TTousarue o MeTogax mo3HaHus B XuMuu. YucTele BemecTsa u cmech. CriocoObl

pa3aeneHust cMecei

1.3

ATOMBI W MOJICKYJIBI. Xnmudeckne dieMeHTB. CHMBOJIBI  XHMHYECKHX

351eMeHTOB. [IpocThie U ClI0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YYEHHE

1.4

Xumuyeckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKHUX AJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOCHTEeNbHAass  aTOMHAs — Macca.
OtHocuTenbHast MOJIEKYIsIpHas Macca. MaccoBas 10JI1 XMMHUYECKOTO JJIEMEHTa

B COEIMHEHUH

1.5

KonnuectBo BemectBa. Monbs. MosisipHass Macca. B3auMocCBsI3b KOJIMYECTBA,
MacChl W YHCIa CTPYKTYPHBIX E€IUHUIl BemecTBa. Pacuérel mo Qopmynam

XUMHUYCCKUX COC,Z[I/IHGHI/Iﬁ

1.6

OuznyecKkue U XMMHUYECKUE SBJICHHS. XHUMUYecKas peakuus U e€ MpHU3HaKu.
3aK0oH COXpaHEHHUs MAacCChl BEIIECTB. XUMUYECKHEe ypaBHeHUs. Kinaccudukarms

XMUMHYECKUX peakUuuil (COeUHEHUS], PA3I0KEHUS, 3aMeIIeHHsI, 0OMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW MOCY/I0H, C MpaBHIIaMH
paboTel B JabopaTopur W mpuéMamMu oOpalieHus C  J1adopaTOPHBIM
00OpyJOBaHHEM, H3YYCHHE U OIMCaHUE (U3MYECKUX CBOWCTB 00pa3loB
HEOPraHMYECKUX BEIIECTB, HaOIIOJeHUEe (Qu3MUecKnX (TUIaBJICHUE BOCKA,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KMIIEHUE M KOHJCHCAIIMS BOJbI) U
XUMHYECKUX (TOpeHHe CBEeYM, [MpOKAIMBAaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBIE MeNa C KHUCJIOTOM) SBJICHWH, HAOMIOJEHHE U OIHCAHHE
NPU3HAKOB TMPOTEKaHWsS XUMUYECKUX peakuuil (pasznokeHue caxapa,
B3aMMOJICIICTBHE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3iokKeHHE
ruapokcuaa Meau(ll) mpu HarpeBaHum, B3aMMOJCHUCTBUE Keje3a C paCTBOPOM

conmu meau(Il), nzydenne cnoco6oB pazaeneHus cMeceil (C MOMOIIBI0 MarHUTA,




(¢unbTpOBaHUE, BHITAPUBAHME, MUCTWLISALUS, XpoMartorpadus), MPOBEICHHE
OYHCTKH MMOBAPECHHOM COJIM, HAOIOICHUE U ONMCAaHUE PE3YJIbTATOB MIPOBEACHHUS
OIIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPaHEHUs MAacCChl, CO3JaHUE MOJENeH

MOJIEKYJI (IIapOCTEPHKHEBBIX )

Baxueline npeicTaBuTeN HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CoctaB Bo3myxa. Kucmopoa — siemeHT u mpocroe
BemecTBo. HaxoxaeHue Kucinopoaa B mpupoje, GU3NYecKne W XUMHYECKUE
cBoiictBa (peakuuu ropenus). Okcunwl. [Ipumenenue kucimopoaa. CrnocoOsl
MOJIyUYEHHUsl KHUCJIOpoJa B J1abopaTOpuu U MpOMbIIUIeHHOCTH. Kpyrosopor

KHciopoaa B pupojie. O30H — ajuloTponHast MOAU(UKALIHS KUCIIOpo1a

2.2

TemoBoil 3pPexT XuMnuyecko peakuuu, TEPMOXUMHUECKHUE YPaBHEHUS, IK30-
U SHI0OTEPMUYECKUE peaklny. TOmauBo: yroib U MeTaH. 3arpsi3HEHHE BO3TyXa,

ycUJIeHUE MMApHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CII0s
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Bonopon — anmeMeHT u npoctoe BemecTtso. HaxoxneHne Bogopoaa B MpUpPO/IE,
¢u3znueckue W XUMHUYECKHE CBOICTBA, NPUMEHEHHUE, CHOCOOBI MOTyYESHHS.

Kucnortel 1 comm

2.4

Monspabiii 00bEM Ta30B. Pac4€Thl M0 XUMUYECKUM YpaBHEHHSIM

2.5

®dusnyeckue CcBoWcTBa BOAbl. Boga kak pactBOpuTenb. PacTBOpBbI.
Haceimmennbie 1 HEHACHIIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg J0Jisi BellleCTBa B PpacTBOpe. XHUMHYECKHE CBOMCTBA BOJBI.
OcHoBanusi. Posib pacTBOpOB B MpHpoOJe M B KU3HHM 4YesoBeka. KpyroBoport
BOJBI B TMpupoje. 3arps3HeHHEe NpUPOJHBIX Boja. OXpaHa HW OYHCTKA

IMPUPOIHBIX BOJ

2.6

Knaccudukanus nHeopranmveckux coemuHenuid. Oxcuapl. Krnaccudukarus
OKCHJOB: cojeoOpa3yronue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecoJieoOpazyromue. Homenknarypa okcumoB. DPU3WYECKHE M XUMHUYECKUE

CBOMCTBaA OKCHUIOB. HOJ’Iy‘leHI/IC OKCH 0B

2.7

OcHoBanusi. Knaccudukanuss ocHOBaHMA: MIENOYM H  HEPACTBOPUMBIE
ocHoBanus. HoMmeHknatypa ocHoBaHuil. @U3NUECKUE U XUMUYECKHE CBONCTBA

ocHoBaHui. [loryuenne ocHoBaHUM

2.8

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinor. duzndeckue u
XUMHYECKHE cBOMcTBa KucIOT. Pgan aktmBHOcTM MeTaiuioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT
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Comu. Homenknatypa coseil. dusnyeckue U XUMUYECKHE CBOWCTBA COJIEH.

ITonyyenue conei




2.10

I'enetnueckas CBA3b MCXKAY KlIacCaMU HCOPTraHNYCCKUX COGIII/IHGHI/Iﬁ

2.11

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpPEAEICHUE  COACpKaHUS
KHUCJIOpOZa B BO3/AyXe, MOJIydeHHE, COOMpaHHe, paclo3HAaBaHUE U HM3Y4YCHUE
CBOMCTB KHCJIOpOJia, HAOJIIOJEHUE B3aUMOJCHCTBUS BEUIECTB C KUCIOPOJIOM U
yCIIOBUSI BOZHUKHOBEHUS M MpEKpallleHus TopeHus (moxxapa), 03HaKOMJIEHHUE C
oOpa3laMu OKCHJIOB M OINMCAaHME MX CBOICTB, MOJy4Y€HUE, CcoOUpaHHe,
pacrno3HaBaHUE M H3Y4YE€HHE CBOWCTB BOAOpOJa (rOpeHue), B3aUMOJCIHCTBHE
BoJsiopoaa ¢ okcugom menu(Il) (Bo3amMokHO HCTONBL30BaHUE BUACOMATEPUATIOB),
HaOmo/ieHne 00pa3lioB BELIECTB KOJUYECTBOM 1 Mousb, HCCIEIOBaHUE
OCOOEHHOCTENl pacTBOPEHMs BELIECTB C pPa3IMYHOM  pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MAacCCOBOM JIOJIEW PaCTBOPEHHOIO
BEILECTBA, B3aMMOJEHCTBHE BOJABI C METAJUIAMU (HATPUEM U KaJbLMEM)
(BO3MOXXHO HCHOJIB30BaHUE BUJIEOMATEPHANIOB), OIpEAEICHHE pPAcTBOPOB
KHCIIOT M IIeJ04Yel C TMOMOIIbI0 HHAWKATOPOB, HCCIIEIOBAaHUE OOpPa3IoB
HEOPraHMYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB, HAOIIOACHHE W3MEHEHUS
OKpackM MHJIUKATOpPOB B pacTBOpax KHCIOT U IIeJIo4yell, Hu3ydyeHue
B3auMoeiicTBus okcuma meau(ll) ¢ pacTBopoM cepHON KHCIOTHI, KHUCIOT C
METaJUIaMH, PEaKIMid HEUTpaIu3aluu, MOJy4eHHEe HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO MeTajlyla JpYrMM U3 pacTBOpa COJM, PpELICHHE
9KCIIEPUMEHTAJIbHBIX 3a/1ad Mo Teme «BakHeline Kiacchl HEOPraHUYECKHX

COCTMHEHUI

[Tepunoanueckuii 3akoH u [leproaudeckas cuCTeMa XUMHUYECKUX DJIEMEHTOB
H.N. Menaeneea. CTpoeHre aTOMOB. XUMHUYECKasl CBsI3b. OKUCIUTEIIBHO-

BOCCTAaHOBUTCIIbHBIC pCaKIIUN

3.1

[lepBpie MOMBITKH KIACCU(PUKAUMU XUMUYECKUX »diaeMeHTOB. [loHsTHE O
TPYNIax CXOTHBIX AJIEMEHTOB (IIEJOYHBIE M IIEIOYHO3EMENIbHbIE METaJlIbl,
TaJIOTeHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphIE 0O0pa3yloT amQoTepHbIC

OKCHABbI U THAPOKCHUIbI

3.2

Ilepuoanueckuit 3akoH. [lepruoanyeckas cucreMa XUMUIeCKUX 3meMeHToB J[. 1.
Menneneena. KopoTkonepuoanas u JUTMHHOTIEPUOTHAS dbopmbI
[lepuonnueckort cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
[lepuonsl u rpynnbl. PU3HYECKUM CMBICH MOPAIKOBOIO HOMEpPA, HOMEPOB

Iepruoaa U rpynibl 3JIEMCHTA
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CTpOGHI/Ie aroMoB. CocTaB aTOMHBIX Aaep. H30TOIIbI. SHCKTpOHBI. CTpOCHI/IC

OJICKTPOHHBIX 000JI0YeK  aTOMOB MEPBBIX 20 XUMHYECKHX DJIICMCHTOB




ITepnoguueckoit cucremsl [I.M. Menneneea. XapakTepUCTHUKAa XHUMHYECKOIO

3JEMEHTa Mo ero noyoxenuto B [lepuoanueckoit cucreme [[.M. Menneneesa
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3aKOHOMEPHOCTH HM3MEHEHUs paauyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUMX CBOMCTB II0 TpylIaM M IIEPUOJAM.
3unauenue [lepumonnueckoro 3axoHa u llepuonnyeckoil cucTeMbl XMMHUECKUX
3JIEMEHTOB JUIsl pa3BUTUA Hayku U npaktuku. .M. MenneneeB — y4€HbI u

IpaKJaHUH
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Xumnueckass cBsi3b.  KoBaneHTHass (MOJsipHAas ¢ HEMOJISIpHAsl)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XHUMHYECKUX dJIeMEeHTOB. IoHHAS CBSI3h

3.6

Crenenb oxkuciacHus. OKUCIUTEILHOBOCCTAHOBUTEIIBHEIC pCaKknum. Hpoueccm

OKHCJICHHS U BOCCTAHOBJICHMS. OKHUCIIMTEIN H BOCCTAHOBUTEIIH

3.7

XUMUYECKUH HKCHEPUMEHT: H3Y4YeHHE O00pa3lloB BEIIECTB METAIJIOB U
HEMETAJUIOB, B3aMMOJCHCTBUME THJIPOKCHUAA LHMHKA C PACTBOPAMHM KHUCIOT W
LIeJI04Yel, MPOBEIECHNE ONBITOB, WUIFOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIBHO-

BOCCTaHOBUTEJbHBIX peakuil (ropeHue, peakiu pa3ioKeHs, COeTUHEHN )

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

BeniectBo u xummnueckas peakuus. [loBTopenue

1.1

[Tepuonnueckuii 3axoH. [leproanueckas cucrema Xumudeckux siementos 1. 1.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHWHM CBOMCTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX MMEPUOJOB, Kalus, KaIbIUI U HX
COCIMHCHUN B COOTBETCTBUM C TIOJOKCHHEM OHJIeMEeHTOB B Ilepumoamveckoi

CUCTCMC U CTPOCHHUEM UX aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THUIIA KpHCTaHHI/I‘IeCKOﬁ peHléTKI/I
H BUO4 XUMHWYECKOH CBS3H. KJ'IaCCI/Iq)I/IKaHI/IH U HOMCHKJIATYpa HECOPraHUYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHMHYECKHE CBOMCTBa BCIIICCTB,
OTHOCAIIHNXCA K pas3IM9HbIM  KJlaCCaM HCOPraHNn4CCKux COCHHHCHHﬁ,

TCHCTUYCCKAsA CBA3b HCOPraHNYICCKHUX BCIICCTB

1.3

Knaccugukanus XuMHUuecKuX peakiuii o pa3iIndHbIM MPU3HAKaM (110 YUCITy U
COCTaBy YYacTBYIOIIMX B pEakIMM BELIECTB, MO TEIIOBOMY 3(dekry, Mo

H3MEHEHHUIO CTEIIEHEH OKUCICHHUS XUMHUYECKHX 9JICMCHTOB, II0 06paTI/IMOCTI/I,




[0 YYacTUIO  KaTaau3aropa). OK30- UM  DHJOTEPMHUUYECKHE  pEaKluHu,

TCPMOXUMHUYCCKUC YPABHCHUS. Ilonstue o CKOpPOCTH XUMHUYECKOM pCakuu
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[TonsiTue 06 O0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakiusx. [loHstue o
TFOMOTEHHBIX U I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM pPaBHOBECHM.
@aKTOphl, BIMAIOIIME HAa CKOPOCTh XMMHUYECKOM pEaKkIMM M I0JIO)KCHHE

XUMHYECKOT'O PaBHOBECHA

1.5

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, JIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHME  ypaBHEHMM
OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAaKIMM C HCIOJIb30BAHHEM METOAA

AJIEKTPOHHOTO OanaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Karnonsl, annonsl. MexaHu3M TUCCOLIMALMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMuueckoi cBszu. CreneHs auccouuanu. CUIIbHBIE U cla0ble 3JE€KTPOJIUTHI.
Peakiun monHOTO OOMEHa. YCIIOBHSI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
IIOJIHBIE M COKpalIEHHbIE HMOHHBIE YypaBHEHHs peakiui. CBoOWCTBa KHCIOT,
OCHOBAaHWUH ® COJIGM B CBETE€ TPEACTABICHUNA 00 AIEKTPOIUTHICCKON

nucconuanuu. KauecTBeHHbIe peakiiuu Ha HOHBL. [loHATHE O THAPOIH3E collen

1.7

XUMHUYECKUH HKCIEPUMEHT: O3HAKOMIICHHE C MOJCISMHU KPHCTALUTHIECKUX
pEemETOK HEOPraHWYEeCKUX BEUIECTB — METAUIOB W HEMETawioB (Tpadura U
ajMasa), CIIOXKHBIX BEIIECTB (XJIOpHIa HATPHsl); MCCICIOBAHUE 3aBUCHUMOCTH
CKOPOCTH XHMHUYECKOH peakiuu OT BO3ICHCTBUS pPA3JIMYHBIX (PAKTOPOB;
WCCIICIOBAaHNE  JJICKTPOIPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMALIMM  KUCIIOT, WIeNoYe u coyied (BO3MOXKHO — HCIIOJIb30BaHHE
BUICOMATEPHAIIOB); TPOBEJICHHE OTBITOB, HUIIOCTPUPYIOIIMX TPU3HAKH
NPOTEKAHMS PEaKIMii MOHHOTO 0OMeHa (00pa3oBaHue 0CaJKa, BBIICICHUE ra3a,
o0pa3oBaHUE BOJbI); OIMBITOB, HILTFOCTPUPYIONINX HPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX PEaKIMii (FOPeHUE, PEaKIMH Pa3jioKCHUs, COCIAUHCHHS);
pacrio3HaBaHUE HEOPraHUYECKUX BEUIECTB C MOMOIIBIO KAYeCTBEHHBIX PEaKIIUiA

Ha MOHBI; pCIICHUEC ODKCIICPUMCHTAJIbHBIX 3a1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[35{ XapaKTCPpUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCTICHU OKUCIICHUS. CTpOCHI/Ie u (1)I/I3I/IIIGCKI/IC CBOMCTBA MMPOCTBIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(B3aHMOHCﬁCTBHC C METallilaMH, HEMCTaJlJlaMH, IJ_ICJ'IO‘{aMI/I). XJIOpOBOI[OpOI[.

Consnas KHUCJIOTa, XUMHUYCCKUC CBOﬁCTBa, MOJIy4CHHUC, IPUMCHCHUC. HeﬁCTBHC




XJIOpa U XJOPOBOJOPOJA HA OpPraHu3M 4YesoBeKa. BakHeWlne XJIOpUIbl U UX

HAaxO0XJICHUE B MIPUPOJC

2.2

OOmast xapakrtepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe CTeNeHN OKuciaeHus. CTpoeHne U (pu3nuecKre CBOWCTBA
IPOCTBIX BEIIECTB — KUCIOPOAA M CEpbl. AJUIOTPONHBIE MOAU(PHUKALUU
KHUCIIOpPOJia U cephl. XUMHUYECKHUE CBOWCTBa cepbl. CepoBOAOPOJ, CTPOCHHE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK HNPCACTAaBUTCIIN
KHCIIOTHBIX OKCHIOB. CepHas{ KHCJIOTa, (1)I/ISI/I‘I€CKI/I€ N XUMHYECKHE CBOICTBa
(oOmuMe Kak mpeAcTaBUTENs Kjacca KHCIOT M cnenuduueckue). XuMUYECKHe
peakuuu, Jexalue B OCHOBE IMPOMBILIUIEHHOTO croco0a ModydyeHUsl CepHOM
KHCIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, Ka4€CTBCHHAs pCaKOusa Ha
cynbdar-uoH. HaxoxneHnue cepbl U €€ COeAMHEHUH B MpUpojie. XUMHUYECKOe
3arps3HEHUE OKPYXKAIOIMIEH CPeIbl COCNUHEHHSIMU Cepbl (KHCIOTHBIC IOXKIU,

3arps3HEHUE BO3yXa H BOJAOEMOB), CIOCOOBI €T0 MPE0TBPAIICHUS
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OOmiasi xapaktepucTuka 371eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTETIEHN OKUCIIEHHS. A30T, paclIpOCTpaHEHUE B IPUPO/IE,
(dbu3mvecKkne u XuMHUeCcKre cBoicTBa. KpyroBopot azora B npupoje. AMMHUaK,
ero (usmveckre M XUMHUYECKHUE CBOMCTBA, MoJydyeHHEe W npumeHenue. Comau
aMMOHHMS, UX (U3NYECKUE U XHUMHUYECKHE CBOWMCTBA, MpPUMEHEHHE.
KauecTBenHas peakiusi Ha MOHbI aMMOHHMSL. A30THas KUCJIOTa, €€ MOoJIyuyeHue,
(bu3nYecKkne W XHUMHUYECKHE CBOMCTBa (00mME Kak MpeACTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnonp3oBaHue HUTPATOB M CoJied aMMOHHS B
KayecTBe MUHEPAIbHBIX ynoOpeHHuil. XuMudeckoe 3arps3sHEHUE OKpYKarollen
Cpelbl COETUHEHUSMH a30Ta (KUCIOTHBIE IO/, 3arpA3HEHIE BO3/yXa, TOUYBBI

1 BOJIOEMOB)

2.4

®docdop, amtorponHsle Moaupukanuu Gochopa, GU3HIECKUE U XUMUUYECKHE
cBoiictBa. Oxcun ¢docdopa(V) u docdhopHas kucnora, QuUYECKHe Hu
XUMUYECKHE CBOWCTBA, moisiydeHue. Mcmosib3oBanue ¢GocdaroB B KayecTBe

MUHEPATBHBIX YI00peHHI

2.5

OOmast xapaktepuctuka 31eMeHTOB I[VA-rpynmnbel. OCOOEHHOCTH CTPOCHMS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHHUA. YTIJEpOoJ, aJJIOTPOIIHBIE
MouGUKAIMK, paclpoCcTpaHeHHe B MNpHUpone, (U3NYECKHEe M XUMUYECKHE
cBoiictBa. Ancop6uus. Kpyrosopot yriepona B npupoae. Okcuasl yriepona,
X (U3NYECKUe M XMMUYECKHE CBOWCTBA, JCWCTBUE HA JKUBBIE OPraHU3MBI,

NOJIYYCHHUEC U IPUMCHCHUC. DKOJIOTHYECKHE Hp06J'ICMBI, CBA3aHHBIC C OKCHIOM




yraepona(IV); rumore3a riao0anbHOrO MOTEIUICHUS KIMMATa; MapHUKOBBIN
apdekr. YrompHas Kuciota M €€ coid, X (U3HYECKHEe W XUMHYECKUE
CBOICTBa, MOJy4eHHE W mpuMeHeHue. KadecTBeHHas peakuusi Ha KapOOHAaT-
HoHEL. Vcnoabp3oBanue Kap6OHaTOB B 6BITy, MCIUIHUHC, MPOMBINIJICHHOCTH W

CEJILCKOM XO3SIMCTBE

2.6

[TepBoHauanbHBIE TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCIMHEHHUSIX
yriepoga (MeTaH, 3TaH, STHJCH, AaleTWICH, 3TaHOJ], TJIHUIEPHH, YKCyCHas
kuciora). VX coctaB m Xxummueckoe crpoeHue. [loHsATHE O OMOJOTHYECKH
BOKHBIX BEIIECTBAX: XHUpax, OeNKax, yrJIeBoJaX — W HMX pOJIM B IKU3HU
gyeloBeka. MaTepuaabHOe ©IUHCTBO OPraHWYeCKHMX H  HEOPTaHWYSCKHX

COEIMHEHNI

2.7

Kpemuuii, ero ¢usnueckue M XUMHUYECKHME CBOWCTBA, IMOJIyY€HUE W
npuMenenne. CoenvHeHHs] KpeMHUs B mpupojne. OOmme mpenctaBieHus 00
okcuze kpemMHusA(IV) u kpemuueBoil kucnore. CUIIMKATBI, UX UCHOJB30BaHUE B
ObITY, METUIIMHE, IPOMBIIUIEHHOCTH. BajkHele cTpouTenbHble MaTepHabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. [IpoGmempl Oe3zomacHOTO

HCII0JIb30BaHUs CTPOUTCIIBHBIX MAaTCPHAJIOB B HOBCC,HHCBHOﬁ KU3HHU

2.8

XUMHUYECKUH JKCIEPUMEHT: H3YYCHHE OOpa3I0OB HEOPTraHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KHUCJIOTBI; IPOBEACHUE KAYECTBEHHBIX PEaKIU Ha XJIOPHUI-
WOHBI W HAOJIOJCHUE TMPU3HAKOB HMX TMPOTEKAHMS; OIBITHI, OTPAKAIOIINE
(M3UYeCKre U XUMHYECKHE CBOMCTBA TAJIOTEHOB U UX COCIWHEHUN (BO3MOKHO
WCITOJIb30BaHNE BHJICOMATEPUAJIOB); O3HAKOMJIEHHE C OOpa3laMu XJIOPHIOB
(raoreHn1I0B); O3HAKOMJICHHME C oOpa3lmamMu cepbl U €€ COCTUHEHUSIMH
(BO3MOXHO  HCIIOJIb30BAHHE BHJICOMATEPHANIOB); HAOJMIOJIEHWE IIpolecca
00yrimMBaHMus caxapa MoJ JACHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI;
U3y4YeHUE XUMUYECKHX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI, IPOBEICHHE
KayeCTBEHHOW peaknuu Ha cyinbdar-uoH ©u HaOmoaeHue mpu3Haka e&
MIPOTEKAHUs;, O3HAKOMJICHHE ¢ (DU3UYCCKUMHU CBOMCTBAMHU a30Ta, (hochopa u ux
COCIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHHWE BHUACOMATEpUANIOB), 0Opa3amMu
a30THBIX U (HOCHOPHBIX yAOOpeHUi; momydeHune, cooupaHue, pacno3HaBaHue U
M3YYeHUE CBOWCTB aMMHAaKa; MPOBEJICHUWE KAueCTBEHHBIX pEaklMil Ha HOH
ammMoHHMsi u  ¢ocdaT-MOH ¥ H3YUYEHHE TMPU3HAKOB HMX TMPOTEKaHUS,
B3aMMO/ICIICTBIE KOHIICHTPUPOBAHHOM a30THOIN KHUCIOTHI ¢ MEIbI0 (BO3MOXHO
UCIOJIb30BaHUE BUJEOMATEPHANIOB); HU3yUYEHUE MOJEIeH KPHUCTAUIMYECKUX
pemérok anmmasa, rpadura, QynaepeHa; O3HAKOMIIGHHE C IPOILECCOM

aZicopOLIMK PACTBOPEHHBIX BEIIECTB aKTMBMPOBAHHBIM YITIEM M YCTPOMCTBOM




MPOTHBOra3a; MOJy4YeHUE, COOMpaHHe, pPACcO3HABaHHE M H3YYECHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHE KAayeCTBEHHBIX peakiuii Ha KapOoHaT- M
CWJIMKAaT-MOHbl W U3yYEHUE INPU3HAKOB MX IPOTEKAHUS; O3HAKOMIIEHHE C
OPOAYKLUMENH CUIMKATHOW NPOMBIIIEHHOCTH; PEIIEHUE HKCIEPUMEHTAIbHBIX

3a/1a4 110 TeMe «BaxkHeHIIe HeMeTaUIbl U UX COSAUHEHUI

Mertannsl 1 uxX COCIUHCHUA

3.1

OO01as XapaKTepUCTHKA XMMUYECKHUX JIEMEHTOB — METAJUIOB Ha OCHOBAaHUM MX
nonoxeHus B Ilepmoanueckoil cucreMe XUMHUYECKHMX dnemeHToB .M.
MeneneeBa u ctpoeHust aroMoB. CTpoeHue MeTaiioB. Metamndeckas CBsi3b U
MeTajyIn4yecKkasl KpUCTaJUIMUecKas pemeéTka. JIEKTPOXUMUYECKUN  psin

HaIpsHKEHUH METaJIJIOB
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duznyeckue U XUMHUYECKUE CBOIcTBa MeTayuioB. O0mue crnocoObl MOTydeHus
MeTayuioB. [oHITHE 0 KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriiaBsl (CTamb, YyT'yH, JIOPAUTIOMUHUN, OpOH3a) U UX IPUMEHEHUE B

OBITY U TPOMBILUIEHHOCTH
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[[lemounple MeTa/Ibl: MOJOXKeHHEe B [lepuomnyeckod cUCTeME XUMHUUYECKHX
anementoB J[.M. MeHnaeneeBa; cTpoeHHE MX aTOMOB; HaXOXKJICHHUE B MPUPOJE.
dusnveckue 1 XUMUYECKHUE CBOMCTBA (HA MpuMepe HaTpusl U Kaiust). OKCHIbl U
TUAPOKCUABI HaTpus W Kanus. [IpuMeHeHue IIeIOYHBIX METAUIOB MU HX

COCTMHEHUN
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[llemouyHo3eMenbpHBIC  METAIBI MAarHMii HM  KalblMA: IIOJIOXKCHHUE B
[Tepuoanueckoit cucteme xuMudeckux sneMenToB .M. MeHnnaeneeBa; ctpoeHue
WX aTOMOB; HaXOXXJIeHHE B mpupojae. PU3NUECKHE W XUMHUYECKHE CBOMCTBA
MarHus M Kajablus. BakHeWmme coemuHEeHUs KaibIus (OKCHUI, THAPOKCHI,

coin). JKEcTKoCTh BOJBI U CIOCOOBI €€ yCTpaHEHHUS

3.5

ANIOMHUHHI: TIOJIOJKECHHE B HepHOHquCKOﬁ CUCTEMC XMMHWYCCKHX JJICMCHTOB
I[I/I MeHI[eJ'IeeBa; CTPOCHHUC aTOMa, HAXOXIACHUC B IIPHUPOIC. duznuyeckue u
XUMHMYECKHE CBOMCTBA aTIOMHHHSL. AM(bOTepHBIe CBOIiCTBa OKCHJa U THAPOKCHU A

AJIFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucteme xumuyeckux snementos /.M.
MenpneneeBa; CTpOEHHE aToOMa; HaxOXJIeHHEe B npupone. Pusnyeckue u
XMUMHYECKHUEe CBOMCTBa skene3a. Okcumapl, Tuapokcuansl u conu sxenesa(ll) u

xene3a(Ill), ux cocras, cBOWCTBA U MOTyUYEHUE

3.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMIJICHUC C 06pa3uaM1/1 METAJIJIOB U CIIJIaBOB,

nux (1)I/I3I/I‘-IGCKI/IMI/I CBOI\/'ICTBaMI/I; HU3YYCHHUC PC3YJIbTATOB KOPPO3HUU MCTAJIIOB




(BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPUAJIOB), 0coOeHHOCTeH
B3aMMOJICHCTBUSL OKCHJA KajdblUsg M HaTpus C BOJOM (BO3MOXHO
HCIIOJIb30BAHUE BHUACOMATEPHUAJIOB); HCCIEAOBAHUE CBOMCTB >KECTKOM BOJIBI;
npoluecca TOPEHHs Kelle3a B KUCJIOpoAe (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIUil Ha HOHBI
(MarHus, Kanblus, amoMuHus, uuHka, xenesa(ll) m sxenesa(Ill), memu(Il);
HAOJII0JIEHNE M ONMCAaHUE MPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMH HaTpus,
Kaausi M Kaubluusg  (BO3MOXKHO  MCIIOJIb30BAHHWE  BUJEOMAaTEpHUAJIOB);
uccienoBaHue am(pOTEpHBIX CBOWCTB TUAPOKCHAA ATOMUHUS U THIPOKCHJA
LIMHKA; pelIeHNEe dKCIIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe «BaxxHelmue Metamibl 1

nX COCIUHCHU)

XHUMHS ¥ OKpyKaronas cpeaa

4.1

HoBeie Marepuanbl U TexHoJoTHH. BemecTBa U maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XMMHS U 3[I0pOBbhe. be3omacHoe MCMob30BAHUE BEIIECTB U
XUMUYECKUX peakiuuii B ObiTy. [lepBas moMoOIIs MPU XUMHUYECKUX OXKOTaxX M

OTPABJICHUSX

4.2

OCHOBBI ~ JKOJIOTMYECKOW  TPAaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUE
okpyxatomer cpeapl [1/IK. Pons XxuMum B pemieHuu 3KOJIOTMIECKUX MPOOIIeM.
[IpuponHble HMCTOYHUKH YIJIEBOAOPOAOB (Yroyib, MPUPOIHBIM Ta3, HEQTH),

MPOJIYKTHI UX NepepaboTKU, UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

4.3

XUMUYECKUH IKCIIEPUMEHT: HU3ydeHHe 00pa3lioB MaTepuaioB (CTEKIIO, CILIaBbl

METaJIJIOB, MOJIMMEPHbIE MaTEPHAJIbl)




MPOBEPSIEMBIE HA OI'D 110 XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN
ITPOIT'PAMMBI OCHOBHOI'O OBIIIEI'O OFPA3OBAHUS

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPorpaMMbl OCHOBHOI'0 0011ero oopa3oBanusi Ha ocHoe ®PI'OC

1

[Ipencrasnenue:

1.1

O TI03HABAaEMOCTH SBJICHUH MPUPOJbl, TMOHUMAaHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKONW HAyKH Kak 0O0JaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIIel KyIbTypbl M HpPaKTHUYECKON
NEeATEIbHOCTH YEJIOBEKAa B YCIOBUSX COBPEMEHHOIO OOILECTBA;

IIOHUMAaHUEC MECTAa XUMHU CPEAN APYTUX €CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX METOJIaX MO3HAHUS, B TOM YHUCJE 3KCIEPUMEHTAIbHBIX U
TEOPETUYECKUX METOJaX MCCIEAOBAHUS BEHIECTB W MU3Y4YEHUSA
XUMHYECKUX PEaKIMd; YMEHHE MCIOJb30BaTh MOJCIH IS

00BICHEHUS CTPOCHHUA aTOMOB 1 MOJICKYJI

1.3

o cthepax npodeccuoOHANBHON JESITENbHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha JOCTH)KEHMSIX
XMMHYECKON HayKd, 4YTO IO3BOJIMT OOY4aroImIMMCSl paccMaTpuBaTh
XUMHIO Kak cdepy cBoeit Oyaymieil mpodeccnoHanbHOM 1eSTeIbHOCTH
U c/ejaTh OCO3HAHHBIM BHIOOP XUMHUM Kak MPO(UIBLHOTO IMpeaMeTa

IIpU [Iepexo/ie Ha YPOBEHb CPeIHEr0 00IIero 0opa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOHN XWMHUUYECKHX 3HAHUH W YMCHHUE IPUMCHATH

CUCTEMY XUMUNYCCKUX 3HaHHﬁ, KOTOpas BKIIFOYACT:

2.1

Ba)KHEHIIE XUMHYECKHE IIOHATUS. XHMHUYECKHI DJJIEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJHOPOJAHAS U
HEOJIHOPO/IHAsA CMECh, OTHOCHTENIbHBIE ATOMHAas M MOJICKYJIApHas
MacChl, KOJHMYECTBO BEIECTBAa, MOJIb, MOJIIPHAs Macca, MOJISPHBINA
00BEM, OKCHJ, KUCIOTa, OCHOBAaHHE, COJIb (CpemHsisi), XUMHYecKas
peakuusi, peaklUu COCIUHEHHUS, PEaKUUU pa3JI0KEeHHs, pPEeaKIHu
3aMelleHus, peakiuu oOMeHa, TerioBol 3(pdekT peakuu, 3K30- U
SHIOTEPMHUYECKHE PEAKIIMH, PacTBOpP, MAccoBas J0JS XWMHUYECKOTO
3JI€MEHTA B COEMHEHUH, MacCOBasi 10JIsl U IPOLIEHTHAs KOHLEHTPALUs

BCIIICCTBA B paCTBOPC, AP0 aTOMaA, 3J'ICI(TpOHHBII71 cloi aToMa, aTOMHas




opbutanb, paauyc aroma, BaJCHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKasi CBSA3b, dJIEKTPOOTPULATEIILHOCTD, ITOJISIPHAS U HENOJIApHAs
KOBQJICHTHAsl  CBs3b, MOHHAs  CBS3b, METAIMYECKAas  CBS3b,
KpUCTAJUIMUECKass pelérka (aToMHas, HWOHHAas, MeTalJIn4yecKas,
MOJIEKYJIIpHasi), MOH, KaTUOH, aHMOH, JIEKTPOJUT U HEIEKTPOJIUT,
AIEKTPOIUTHYECKAs JUCCOLMALMSA, PEAaKIUU HMOHHOIO OOMEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEaKUHUH,  OKHUCIWUTEIb U
BOCCTAHOBUTENb, OKUCICHHE W  BOCCTAHOBICHME, JJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble U HeoOpaTHMbIE peakKluy,
CKOpOCTb XUMHYECKOM peakiuu, Kataimszatop, [IJIK, kopposus

MCTaJIIIOB, CIIJIaBbI
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OCHOBOIIOJIATAIOIINE 3aKOHbI XUMHUM: 3aKOH COXPAHEHMsI MacChl,
nepuoguueckuii  3akoH JI.MI. MeHnaeneeBa, 3akOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIpO
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TEOpUN XUMUHU: ATOMHO-MOJIEKYJISIpHAs TEOpHs, TeopHUs

3JIEKTPOJTUTUYECKON TUCCOIIUALINN

Brnanenne ocHOBaMM XUMUYECKOW rPaMOTHOCTH, BKIIFOYAIOIIEH:

3.1

YMEHHUE TPAaBIIIBHO UCIIOJIh30BaTh N3yUCHHBIC BENIECTBA U MATEPHUAIIBI
(B TOM dYHcle MUHEpalbHBIC YIOOpPEHHs, METaUIbl M CIUIABHI,
NPOAYKTHl TIepepabOTKU TPUPOJHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yrns, mpupomHoro rasza, HedTH) B OBITY, CEIIBCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE M TOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUIs. OpTraHM3Ma YelIOBEKa; YMEHHUE MPOTHO3UPOBATh BIMSHUE BEIICCTB

U XUMHYECKHUX IMPOLECCOB HA OPraHu3M 4YCJIIOBCKA M OKPYXKaKOIIYIO

HIPUPOJIHYIO CPETy

3.2

YMCHHUEC HUHTCIPUPOBATH XUMHYCCKHUC 3HAHUA CO 3HAHUAMU OPYIrUX

y‘le6HBIX nmpeaIMETOB

33

HaJIN4YHC OIIbITa pa6OTBI C pa3IMYHbBIMH HCTOYHHKaAMHU I/IH(i)OpMaI_II/II/I
10 XHUMHUH (Haquaﬂ U HAaYYHO-NOITYyJIApHas JIMTEparypa, CJIOBapH,

CIPAaBOYHUKH, HHTEPHET-PECYPCHI)

34

YMCHHC 00BEKTHBHO OLICHUBATb I/IH(l)OpMaI_II/IIO O BCHICCTBAX, HX
IMpEeBpalICHUAX )51 MMPAKTUYICCKOM MMPUMCHCHUN u YMCHHUC

HCIIOJIb30BaTh €€ M1 peuicHus y‘le6HO-H03HaBaTeJ'IBHBIX 3aga4d

Bnagenne ocHoBamMu IOHSTHHHOTO arrmapara “u CHUMBOJHMYCCKOTO

A3bIKa XUMHH 1JIs1 COCTaBJICHUA (I)OpMy.TI HCOPraHN4YCCKUX BCHICCTB,




YPaBHCHMM  XMMMYECKMX  pEakUud; OCHOBAMM  XUMHUYECKOHN

HoMmeHkiatypsl (IUPAC u TpuBuanbHoi)

YMeHue oOBACHATH CBS3b MOJOXEHHS 3ieMeHTa B Ilepuonmveckoit

CUCTCME C UYHMCIOBBIMU XAapaKTCPHUCTUKaAMHU CTPOCHUSA AaTOMOB

5 XUMUYECKUX OJJIEMEHTOB (COCTaB W 3apsia sijapa, oOlee 4Yucio
3JICKTPOHOB), pacHpelecHUEM 3JIEKTPOHOB IO HHEPreTHUYECKUM
YPOBHSIM aTOMOB TNE€PBBIX TPEX MEPUOAOB, KNS U KaJIbIUS
IIpencraBnenne O  NEPUOAMYECKOM  3aBUCMMOCTH  CBOWMCTB
XUMHUYECKUX DJIEMEHTOB (paguyc aroma, dJIEKTPOOTPUIIATEITLHOCTH),

6 MPOCTBHIX U CIOXHBIX BEIIECTB OT TMIOJOXXEHUS DJIEMEHTOB B
[Tepuognueckoit cucreme (B MalblXx TMepUoJaX U  TJIABHBIX
MOJATPYIINAX) U 3JIEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenue knaccuuIrpoBarh:

7.1 XHMHUYECKHE DJIEMEHTBI

7.2 HEOpraHUYECKHE BEIIECTBA

7.3 XUMUYECKUE PEAKIIUN

8 YMeHue onpeaensrh:

o1 BAJICHTHOCTh W CTETICHb OKHUCIICHHS XMUMHYECKUX DJIEMEHTOB, 3apsia

' HMoHa

) BHUJI XUMHUYECKOW CBS3M W THUI KPHUCTALIMYECKON CTPYKTYpPHI B

' COCAMHEHUSX

8.3 XapakTep cpeapl B BOJHBIX PACTBOPaX BEUIECTB (KUCIOT, OCHOBAHMIA)

8.4 OKHUCIIUTEIb U BOCCTAHOBUTEIIb

9 YMeHne XxapakTepru3oBaTh (PU3NIECKHUE U XUMUUYECKUE CBOMCTRA!
MPOCTBIX BeHIECTB (KUCIOPOJ, O30H, BOJOpoAd, Tpadur, ammas,

9.1 KpEeMHHH, a30T, ¢ocdop, cepa, XJIop, HATPHH, KaJIUi, MarHui,
KaJIbIIUH, aJTIOMHHHH, KEJIe30)
CIIOKHBIX BEINECTB, B TOM 4YHCJIE WX BOJHBIX pacTBOPOB (Boja,
aMMHAK, XJIOPOBOAOPOJ], CEPOBOJAOPOJ, OKCHABI U THUIPOKCHIBI

92 metannoB [-IIA rpynmn, amromunus, menu (II), nmnka, xeneza (I u

' III), oxcuasr yrnepona (II u 1IV), xpemuus (IV), azora u pocdopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a30THUCTas, a30THas,
(dbocdopHas, yroiapHasi, KpeMHUEBasI KUCIOTA M UX COJIH)

9.3 MPOTHO3UPOBaTh M  XapaKTepU30BaTh  CBOICTBA  BEIIECTB B




3aBUCHUMOCTHU OT UX COCTaBa U CTPOCHH:A, TPUMCHCHHUC BCIICCTB B
3aBUCHUMOCTH OT UX CBOI>'ICTB, BO3MOJXHOCTb IIPOTCKAHUA XUMHYCCKUX

IIPEBPALLCHUN B PA3JINYHBIX YCIOBUAX

YMeHHEe COCTaBIIATh MOJIEKYJISIPHBIE U HOHHBIE YPAaBHEHMSI PEaKLUH, B

10
TOM YHCJIE:
10.1 peakuuii HFOHHOro oOMeHa
10.2 OKHCJIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA
103 WUTIOCTPUPYIOITUX ~ XMMHYECKHE CBOMCTBA HM3YUYEHHBIX KJIACCOB
' (Tpymm) HeOpraHM4eCKUX BEIIECTB
10.4 MOATBEPKIAIOIINX T€HETUUECKYIO0 B3aUMOCBSI3b MEKTy HUMHU
11 YMeHnue BIYUCIATh (IPOBOJIUTH PACUEThI):
- OTHOCUTEJIbHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTa B COeTMHEHNN
11.2 MAacCOBYIO JIOJTFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 [0 YPaBHEHMSIM XHMHUYECKUX pEaKIUd U HaXOOUTh KOJIUYECTBO
' BElIECTBa, 00bEM U MacCy pPeareHTOB WU MPOJAYKTOB PEaKIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAaydyHOTO  TMo3HaHHWs  (HaOmrozeHue,
91 U3MEpeHHe, SKCIIEPUMEHT, MOACTUPOBAHNE) IIPU U3YUYEHUU BEIIECTB U
' XUMHYECKUX SIBIICHUH; yMeHHe cQOpMyIHpoBaTh MpolieMy Hu
IPEUIOKUTH IYTH €€ pelIeHus
) Oe3omacHON pabOThl C XUMHYECKMMM BEIIECTBAMH, XUMHUECKOU
' OCy/I0H 1 TabOpaTOpPHBIM 000pyIOBaHHEM
npaBuiIaMu 0€30MacHOTO OOpaIEHus C BEIIECTBAMHU, UCIIOJIB3YEeMbIMU
B TMOBCETHEBHOM JKM3HU, IPABUIIAMU MOBEICHUS B LEISIX COEpeKEHUs
3 3I0POBbSI M OKpYKAIOUIeil MPHUPOAHON Cpelbl; TMOHMMaHuEe Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIE OPraHU3MbBI OMPENENEHHBIX
BEIIECTB, CMIOCOOOB YMEHBIIIEHUSI M MPEJOTBPAIICHUS MX BPEIHOTO
BO3ICHICTBUS
3 Hannune mpakTHuecKWX HAaBBIKOB IJIAHHPOBAHHS M OCYIIECTBICHHUS
CJIEIYIOLIUX XUMUUYECKHX IKCIIEPUMEHTOB:
131 U3yYeHHUE U OMHCaHue PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (I)I/I3I/I‘-IGCKI/IMI/I )41 XUMHUYCCKUMU SIBJICHUAMU OIIBITHI,




WUTIOCTPUPYIOIIUE MPU3HAKU MTPOTEKAHUSI XUMUUECKUX PEAKIIHA

13.2

M3Y4CHHE CIIOCOOO0B pa3esieHus cMeceil

13.3

NOJTy4eHHE KHCIOpOJa M M3Yy4EHUE €ro CBOWCTB; IOJIy4eHUE
BOJIOPOJIa U U3YYEHHME €r0 CBOMCTB; IOIy4EHHE YIJIEKUCIIOTO ras3a u

HN3YUCHHUC €TI0 CBOI>'ICTB; MOJIY4CHHUEC aMMHaKa U U3YyYCHHUE €TI0 CBOMCTB

134

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIHEHHOW MAacCOBOM  JOJIeH

PacTBOPEHHOTO BEILIECTBA

13.5

pUMEHEHHE WH/ITKaTOPOB (;maxmyca, METHJIOPAHKa "
¢deHondranenna) A ONpeneieHHs] XapakTepa Cpeibl B pacTBOpPax

KHUCJIOT U LIe04Yei

13.6

WCCIICIOBAHUE M OMNMUCAHHE CBOWCTB HEOPTraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHUE B3AMMOJACHCTBUS KUCIIOT C METAJIJIAMH,
OKCHJaMU  METaJulOB,  PAacTBOPUMBIMU W HEPACTBOPUMBIMHU
OCHOBAHMSIMM, COJISIMH; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUIA;
BBITECHEHHE OJHOTO MeTaula JPYTMM M3 pacTBOpa  COJIH;
nuccneaoBaHue aM(OTEpPHBIX CBOWCTB THUJPOKCHIOB QIIOMUHUS U

LHUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a71a4 10 TeMaM: «OCHOBHBIC KJIACChI
HEOPraHUYECKUX COEIUHEHUIY; «DNEKTPOIUTHIECCKAS
Iucconmanusy; «BakHellne HeMETalabl W HX COCOUHEHHIY;

«Baxxnennne MeTalIbl U UX COCOAUHCHUA»

13.8

XHUMUYECKHE  OKCIIEPUMEHTBI,  WJUIIOCTPUPYIOIIHE  TPU3HAKU
NPOTEKAHHS PEaKIMii MOHHOTO OOMEHA; KaueCTBCHHBIC PEaKIuh Ha
NPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HMOHBI: XJIOPHIA-, OpOMHUI-,
uonua-, cynbdar-, ¢ocdar-, kapOOHAT-, CHIHMKAT-aHUOHBI,
TUJIPOKCHUI-UOHBI, KATUOHBI aMMOHHMSI, MarHUs, KJIbLUs, AIFOMHHUS,

xkenesa (2+) u xenesa (3+), Mmeau (2+), mMHKA

14

YmMmenue:

14.1

MNPEACTABIATL  PE3YJIbTATBI  SKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTCJIbCTB, Fpa(l)I/IKOB u Ta6J'II/II_I U BBIABJEITH OSMIIMPUYCCKUC

3aKOHOMCPHOCTU

14.2

YCTAaHABJIMBATDb CBA3U MCKAY PCAJILHO Ha6J'II-OI[aeMBIMI/I XUMHUYCCKUMH
SABJICHUSAMH U IIpOoUCCCaMu, MPOUCXOAAIMMU B MAKPO- U MUKPOMHUPE,

OOBSCHSITH IMPUYINHBI MHOT 006pa31/151 BCIICCTB




HEPEYEHD 9JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

HepBOHa‘-IaJH)HI)IG XUMHNYECCKHUEC ITOHATHUA

1.1

YucTteie BemectBa u cMecu. CriocoObl pa3esieHusi cMece

1.2

ATOMBI H MOJICKYIJIBI. Xumudueckre dieMeHThl. CHMBOJIBI  XMMHYECKUX

OJICMCHTOB. HpOCTI)Ie " CJI0XKHBIC BEUICCTBA.

1.3

Xumunueckas popmyina. BageHTHOCTh aTOMOB XMMHUECKUX 3J1eMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH TOCTOSHCTBA COCTaBa BCHICCTB. OTHOCHTEILHAS aTOMHAs Macca.
OTHOCUTENLHAS MOJIEKYJIsIpHad mMacca. Maccosas J0JI1 XUMHUYCCKOIro 3JIEMCHTA

B COE€IUHECHNU

1.5

KomnuectBo BemectBa. Moabs. MonsipHas macca. MossipHbIii 00BEM Ta3oB.

BzanMocBs3n KOJIMYCCTBA, MACChl M UUCJIa CTPYKTYPHBIX €AUHHI BEOIECCTBA

1.6

dusznyeckue U XHUMHYCSCKHE SBJICHHA. XHUMUUYECKas pC€akuusa nu eé IIPpU3HAaKH.

3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMHUECKHUE YPABHEHUS

ITepuonuueckuii 3akoH W Ilepuogmyeckass cucTeMa XUMHYECKUX SJIEMEHTOB

J.N. MenneneeBa. CTpoeHHne aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoandeckas cucrema XxumMudeckux snemenToB ..
MenneneeBa. [lepuoasl u rpymmbl. OU3NYECKUI CMBICI HOPSIAKOBOIO HOMEpA,

HOMCEPOB IIEPHOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenune atomoB. CoctaB aTOMHBIX sifep. M3oTomnbl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX O00O0JIOYEK AaToMOB TMepBbIX 20 XUMHYECKHUX DJIEMEHTOB

Ilepuoanueckoi cucremsl .M. Mennaeneena

23

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMMYECKHX 3JIEMEHTOB ICPBBIX TpéX
IepuoaoB, KallvuAa, KaJbLHA (pam/lyca aTOMOB, SJICKTPOOTPHULATCIIbHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) U HUX COCOUHECHUM B
COOTBCTCTBHH C IIOJIOXKCHUCM JOJICMCHTOB B HepHOHquCKOﬁ CHUCTEMEC H

CTPOCHHUEM UX aTOMOB

Crpoenue BemiecTna

3.1

XuMu4eckas CBA3b. KosanentHas (HOH}IpHa}I u HCHOJIHpHaH) CBA3b.
aﬂeKTpOOTpI/ILIaTeJ'ILHO CTb XUMHYCCKUX 9JICMCHTOB. Honnas CBA3b.

Merannuyeckas CBs3b
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Tumel KpUCTAIMYECKUX PELIETOK (aTOMHAs, MOHHAs, METauIM4ecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAIIMYECKOM PEUIETKH U BUJAA

XUMHYECKOH CBA3U

Baxueiimne npeAacTaBUTENIM HEOPraHWYECKHX BewecTB. Hemertamibl u ux

COCAMHCHUS. Merannsl 1 uX COCIMHCHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyrormiue: OCHOBHBIE, KHCJIOTHBIE, amM(OTepHBIC) u
HecoJieoOpa3yroliye; OCHOBAaHMN (LIENOYM W HEpPacTBOPUMBIE OCHOBAHUSA);
KHACJIOT  (KHCTIOPOJACOJAep)Kalue M OECKUCIOPOIHBIE, OIHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIEH (CpeIHUX U KUCIIBIX)

4.2

®Ou3NYecKue UM XMMHYECKHME CBOMCTBA MPOCTHIX  BEIIECTB-HEMETAJUIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPO/a, Cephl, a30Ta, pocdopa, yriepona, KpeMHHs

4.3

dusnyeckie 1 XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-METAJIJIOB: JIMTUA,
HaTpus, Kajlusd, Mardivs W KajlblUd, aJIIOMUHHA, KEJIC3a. BHGKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIPSKEHUI METAIIIIOB

4.4

DU3NYECKUE U XUMHUYECKHE CBOMCTBA BOJOPOIHBIX COCIMHEHWA HEMETAIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPOIa, AMMHUAKa

4.5

du3nyecKue U XMMUYECKUE CBOMCTBA OKCHAOB HeMeTayioB: cepbl (IV, VI),
azota(ll, 1V, V), docdopa(Ill, V), yrnepoma(ll, IV), kpemuusa(IV). Ilonyuenue

OKCHJIO0B HEMETAJIJIOB

4.6

Xumudeckue coiictBa okcusoB: MetaioB [IA—IIIA rpymm, nuaka, meau(Il) u

xenesza(Il, II). ITomyuyenne OKCHIOB METAIIIIOB

4.7

XVMHUYECKUE CBOMCTBA OCHOBAHHMM M aM(OTEPHBIX THAPOKCUIOB (Ha MpUMeEpe
THIPOKCUJIOB  aJIOMUHHMS, Kene3a, UuHKa). [lomydeHue ocHoBaHMU U

aM(bOTEePHBIX THIPOKCHJIOB

4.8

OO01ue XMMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ochopHOM, KpeMHHEBOH, yroibHOW. OcobObie
XMMHYECKHE CBOICTBA KOHIEHTPUPOBAHHON CEpPHOM M a30THOU KHCIIOT.

HOHy‘ICHI/Ie KHUCJIOT

4.9

OOu1re xuMHUYeckre cBoicTBa cpetHuX cojel. [lomyuenue coneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, paciio3dHaBaHrue BOJAOpPOA4d, KHCJIOPOJd, aMMHAKa,

YIJICKUCIIOIO ra3a B na60paT0pHH

4.11

HonyquI/Ie aMMMHakKa, CepHOI>’I U a30THOH KHCJIOT B MMPOMBIIIJICHHOCTH. O6H_II/IC

CITIOCOOBI MOJIY4YCHUS MCTAJJIOB




4.12

I'enetnueckas CBA3b MCXKAY KlIacCaMU HCOPTraHNYCCKUX COGIII/IHGHI/Iﬁ

XUMUYECKUE PEAKLIUU

5.1

Knaccugukamus XuMHUECKUX Peaknii 0 Pa3IuYHbIM MPU3HAKAM: TI0 YHCITY U
COCTaBY Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, IO TEMJIOBOMY 3(QeKTy, Io

W3MEHCHHIO CTCTICHEH OKHCIICHHS XUMHUYECKIX PJICMEHTOB

5.2

TennoBoit 3P PeKkT XUMUIECKO# peaklnu, TePMOXUMHUYECKHE YpaBHEHUS. JK30-

1 SHAOTCPMHUYCCKHUEC PCAKINH. TepMOXI/IMI/ILIeCKI/Ie YpaBHCHUA

53

OKI/ICJ’II/ITGJ’IBHOBOCCTaHOBI/ITeJ'IBHI:Ie peaKHI/II/I. OKI/ICJ'II/ITGJ'II/I U BOCCTAHOBUTCIIN.
[Ipoueccbr  okucneHus A BOCCTAaHOBJICHUI. DJIeKTPOHHBIHN Oaitauc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust anekTpoUTHYECKOM aucconanun. KaTHOHbBI, aHHOHBI. DJIEKTPOJIUTHI U

HEDJICKTPOJIHUTEI. CunbHbBIE U cIa0bIe OJICKTPOJINTEIL. CreneHb Jucconuanuun

55

Peaknun wioHHOTO OOMEHa. YCIOBHUS MPOTEKAaHUS PEAKIIMH HOHHOTO OOMEHa,

MOJIHBIE U COKpPAIIEHHbIE NOHHBIEC YPABHEHUS PEAKIIUN

XHUMHS ¥ OKpyKaronas cpeaa

6.1

BemiectBa m marepuansl B MOBCEIHEBHOM >KM3HM 4esoBeka. besomacHoe
WCIIOJIb30BAHUE BEIIECTB U XHUMHUYECKUX peakmui B jabopaTopuu U OBITY.

HepBaﬂ IIOMOIIIb ITPHU XUMHUYCCKHUX OXKOIraX U OTPABJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpyXkarouieil cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpelOoTBpaLICHUS
[Ipenenbras pomyctumas kouneHtpamus BemiectB (ITAK). Ponp xumum B
pEelIeHUH DJKOJIOTHYEeCKHX mpobsieM. VYcuieHwe mnapHUKOBOro sddexra,

Paspyumi€HUE O30HOBOI'0 CJI0A

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHUS U UX COCAMHEHUI B
OBITY, MEIUIIMHE, MPOMBINIICHHOCTH U CEJIbCKOM Xo3siiicTBe. [IpuMeHeHue
METAJJIOB M CIUIaBOB (CTalb, YYyryH, AIOPaIlOMUHUN, OpoH3a) B OBITY U
NPOMBIIIICHHOCTH MX COeIUHEHHH. [IoHsATHE 0 KOPPO3UH METAIIOB, OCHOBHBIC

CIIOCOOBI 3alllMUTbI UX OT KOPPO3UU

6.4

[IpupoHBIE HCTOUHUKH YIIEBOJOPOJOB (Yrojb, MNPHUPOJHBIA ra3, HedTh),

MPOIYKTHI UX MepepaboTKu (OEH3UH), UX POJIb B OBITY U IPOMBIILIECHHOCTH

6.5

HepBOHaHaHLHLIe MOHATHS 00 OPraHN4YCCKUX BCUICCTBAX KaK O COCAUMHCHUAX
yriepoaa (MeTaH, 9TaH, 3TWICH, alICTUJICH, 9TAHOJI, TTIMLICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsTHE 0 OMOJIOrHYECKH BaXKHBIX BCIIICCTBAX: KHUPAX, 6CJ'IK3.X, yriieBogax — M ux

POJIH B JKMU3HU YCIIOBCKA




PacuéTer:

7.1 o GpopMynaM XUMUIECKHX COCTMHEHUI
7.2 Macchl (MaccoBO) JJ0JIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 10 XMMUYECKUM YPAaBHEHUAM




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Xumusi: 9-i kacc: 6a30BbIi YPOBEHb: YUEOHUK; S-€ U3/laHue, nepepadoTaHHOe
INa6puensn O.C., Octpoymos W.I'., CnaakoB C.A. AKiiMOHEpHOE 0OIIECTBO
«3narenscrBo «IIpocsemenue»

Xumus 8- knacc. 0a30BbI ypOBEHb: YUEOHUK JJIs1 yUalTUXCs
obmeo6pazoBarenbubix opranuzanuii Kysunenosa H.E., TutoBa U.M., I'apa H.H.,

uznarenbcTBo «Benrana-I"pady»

METOANYECKHUE MATEPHUAJIBI JIUIS1 YAUTEJIA

MGTO,III/IIIGCKOG rmocooue AJIsL YIUTCIIA. HSI[&TGJIBCTBO ((HpOCBGH_IeHI/IC»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

CnpaBouHble TaOJIHIIBL, TaOOpAaTOPHBIC TTPENapaThl.

HoyT0yk, MHTepaKTUBHBIM KOMIUIEKC, MYJIbTUMEIUHHBIE TTIOCOOHS.

calt Poccuiickast 3IeKTpOHHAs IKOJIa

https://resh.edu.ru/
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