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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma MmO XUMHUM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMIA K pe3yJabTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeILHOM MPOrPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMs, IIPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe denepanbHOil paboueld MporpamMMbl
BOCIIUTAHUS U C YUETOM KOHIICTIIMH MTPENOoAaBaHusl yueOHOro mpeamMeTa « XUMUsH»
B 00pa3oBarenbHbIX opranu3zanusax Poccuiickoit denepanuu.

[Iporpamma 1o xumMuu NaéT MpeACTaBICHUE O IEJsAX, OOIIel cTpaTeruu
oOy4eHHsi, BOCHHUTAHUS U Pa3BUTUS OOYyYAIOIIUMXCS CpPEICTBAMH Y4eOHOTO
npeamera, yCTaHaBJIMBAET o0si3aTeNbHOe npeaMeTHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeiesieHue €ro Mo KijaccaM U CTPYKTypUpOBaHUE IO
pazienaM M TEMaM IMPOrpaMMbl MO XHMHUH, OINPENENAECT KOJIWYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiep KaHus, PEKOMEHyEMYIO
MOCJIEI0OBATEIbHOCTh ~ U3YUYEHUSI XUMHM C YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€H, JIOTMKU y4eOHOro TMpolecca, BO3PACTHBIX
0COOCHHOCTEH OOydYaromuxcs, ONpeAcisieT BO3MOXKHOCTH — IpeaMera IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHMs, a TakKe TpeOOBaHUMN K
pe3yabTaraMm oO0y4YeHHUs XUMUU Ha YPOBHE 1eJIed U3y4YeHUs MPEeIMETa U OCHOBHBIX
BHUJIOB y4eOHO-ITO3HABATEILHON JCATEIBHOCTH OOYYarolmerocss MO OCBOCHUIO
y4eOHOTO CoJiepKaHusl.

3HaHUWE XHUMHHM CIY>KUT OCHOBOM st (OPMHUPOBAHUS MHUPOBO33PECHUS
00yyaroIierocsi, ero MpeACTaBICHUN O MaTEPUAIBLHOM E€IUHCTBE MHUPA, BAKHYIO
poJiib WrparoT (GopMUpPYEMbIe XUMHUEWU MPECTABICHUS O B3aWMOIPEBPAIICHUSIX
HEPTrUu U 00 HBOJIIOIMU BEIIECTB B MPHUPOAE, O MyTSIX PEIICHUS TII00ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, IHEPTETHUUECKOM,
MUIIEBON U SKOJIOTMYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHECHHUSI.

N3ydyenue xumuu:

CIOCOOCTBYET  pealu3allid  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 00111 1 HYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (DOPMUPOBAHWE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEH
o0ydJaronuxcsi, HABBIKOB HMX CAMOCTOSITEIbHOM  Y4eOHOUW  JEsTeNIbHOCTH,
HKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCEIHEBHOM KM3HU, TaK U B MPOGECCUOHATILHON JIEATEIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIA/1a HA €AMHCTBO MPUPOJIBI U YETOBEKA, SIBJSETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOU rPaMOTHOCTH O0YYAIOIINXCS;



CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIICHUS K ECTECTBEHHO-
Hay4HbIM 3HAHUSM, K IPUPOJIE, K YETTOBEKY, BHOCUT CBOW BKJIAJl B YKOJIOTUYECKOE
o0Opa3zoBaHue 00YyUYarOITUXCS.

JlanHble HampaBieHUs B OOYYEHHU XUMHUHU OOECIEUMBAIOTCS CHEUU(DHUKON
colepKaHusl ~ yuyeOHOro  MpeaMera, KOTOPBIA  SBISETCS  IEeJAaroru4ecKH
aJanTUPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKH XMMHH Ha ONPEeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYyYalOIMMHUCS CUCTEMbl NEPBOHAYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHMYEeCKOM XUMHHM UM HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX ITOHSATHI
OPraHUYECKON XMMUHU.

CrpykTypa coaepKaHus MpOrpaMMbl IO XMMHUU C(POpMUpOBaHa Ha OCHOBE
CUCTEMHOr0 Ioaxoaa K €€ m3ydeHuro. CopepiaHue CKIIaJbIBAETCS U3 CUCTEMBI
HNOHATUNA O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHI O XUMHYECKOM
peakuun. OOe 3TU CHUCTEMBbl CTPYKTYpPHO OpPraHW30BaHbl MO MPUHLHUILY
MOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHYECKHX IMPEACTABICHHIM
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J{. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUY€HHUA O CTPOEHUHU aTOMa U XUMUYECKOU CBS3U;

— TpeAcCTaBleHUM 00 JJIEKTPOIUTUYECKOW AMCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTnueckue 3HAHMS PACCMATPUBAIOTCS HA OCHOBE HAMIIUPUUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSS (PYHKIIMH OOBSCHEHHWS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTHYECKOTO MPUMEHEHUS U IOJTYYEHHUS
M3Y4YaeMbIX BEILECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (POPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKON COCTABISAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOJIbI, LIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO H
METO/JaM TO3HaHUs B Hayke. M3yueHue XUMUU NPOUCXOAUT C MPUBJICYECHHUEM
3HAHMM W3 paHee HW3YUYEHHBIX Y4YEOHBIX NpeaMeToB: «OKpyX aroluid MUp»,
«buomnorus. 57 knacce» u «dusnka. 7 Kiacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKON
JESATENbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOH KYJBTYPBHI.
3agaua y4eOHOro mpeaMeTa COCTOMT B (DOPMUPOBAHMM CHCTEMbl XHMHUYECKUX
3HAHUM — BaKHEHIIMX (aKTOB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYNHBIX 00O0OIIEHUI MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HAyKd, B



OpUOOIIEHNM K HAyYHBIM METOJaM TIO3HAHWUS TIPH M3YYCHUH BEIIECTB W
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWHM B Y4YEOHO-NIO3HABATEIBHONM U Yy4yeOHO-HCCIEI0BATENIbCKOM
JEeSATENbHOCTH, OCBOEHHMU MpPaBWJI O€30MacHOro oOpalieHus ¢ BEIIECTBAMHU B
ITOBCETHEBHOM KU3HU.

[Tpn u3ydeHUM XMMHUHU HA YPOBHE OCHOBHOTO 00IEero oOpa3oBaHUs Ba)KHOE
3HaYeHUe MPUOOPENH TaKHUe 1eJd, KaK:

— (opMHUpOBAaHHE MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CaMOCTOSITEIBHOMY MPHUHITHIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJIICHHOCTh OOy4YeHHs] Ha CHCTEeMAaTHYeCcKoe MpUOOLIeHUE
oOydJaronmxcsit K CamMOCTOSATEIbHOM MO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOoJaM TMO3HaHUA, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUU;

— o0ecreueHne ycaoBUi, CIOCOOCTBYIONTUX MPUOOPETEHUIO 00YUaAOIITUMUCS
OMbITa Pa3HOOOPA3HON NEATETBbHOCTH, IMO3HAHMS M CAaMOMNO3HAHUs, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAUYEHHUE IS
Pa3JIMYHbBIX BUJIOB JEATEIIBHOCTH;

— (opmupoBanure oOuEeH (YHKIMOHAIBHON UM €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUW OOBACHATb U OLICHUBATh SIBICHUS
OKpY>Kalollero Mupa, UCHOJIb3ysl 3HAHUS M OIbIT, MOJYYEHHbIC MPU HU3YUYCHUU
XUMHUH, TPUMEHSTh HMX MpPU pElIeHUHW Tpo0JiieM B TOBCEAHEBHOM >KU3HU H
TPYAOBOM JAEATENBHOCTH;

— (¢opMHpoBaHHME Yy OOYyYarolMXCS T'YMaHUCTHUYECKHX OTHOLUEHUH,
MOHUMAaHUSI TEHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH DKOJIOTHYECKH
1[EJIeCO00pa3HOro0 TMOBEJEHUsT B OBITY WU TPYIOBOM JEATEIBHOCTH B IEISAX
COXPaHEHHUS CBOETO 3/I0POBbs U OKPYKAIOIIEU IPUPOJHOU CPELBI;

— pa3BUTHE MOTHBALUM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOGHHS OOIEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoGuis M HANPaBIECHHOCTH JalTbHEHIIETo
00yueHus.

OO1iee 4YKMCIO YacoB, OTBEAEHHBIX JJs M3Y4YEHUs] XHMHHM Ha YpOBHE
OCHOBHOT0 0011er0 00pa3zoBaHus, coctanisieT 136 yacoB: B 8 kimacce — 68 yacos (2
gaca B HeJleqo0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaibLHbIE XUMHUYECKHE TOHATHS

IIpenmer xumuu. Posib XuMHUM B KW3HU 4YellOBEKa. XUMUs B CUCTEME HAyK.
Tena u BemecrBa. PuU3NYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSIHHE
BemecTB. [loHsATHE O MeTOMax Mo3HaHWs B XMMHUU. UMCThIE BEIIECTBA U CMECH.
CriocoObI pa3esieHust CMECei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BEleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass ¢opmyna. BaleHTHOCTH aTOMOB XUMHUYECKHX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcHUTENbHAasi aTOMHas —Macca.
OTHOCUTENBHAS MOJIEKYJIsIpHAas Macca. MaccoBas 105 XUMHUYECKOrO 3JIEMEHTA B
COEIMHEHUU.

KommuecTBo BemecrBa. Mosib. MonsipHas macca. B3anmMocCBsI3b KOJIMUECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX €AWHUI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHECHUM.

@u3NYeCKue U XUMHUYECKHUE SBJIICHHUS. XUMHUUYECKasl PEaKus U €€ IPU3HAKU.
3aKOH COXpaHEHUs MAacChl BEIIECTB. XHUMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEAKIUN (COCTMHEHHUS, Pa3JI0KECHHUS, 3aMEIICHUsI, 0OOMEHA).

XumuuecKkuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0#, mpaBuiaMu paboThl B JabOpaTOpuu U
npuéMaMu oOpallleHus ¢ JIabopaTOPHBIM O0OPYIOBAHUEM, W3YyUCHHE U ONHUCAHUE
(U3NYEeCKMX CBOWCTB OO0pa3IlOB HEOPTaHWYECKHX BEIIECTB, HAOIIOJACHUEC
¢usnueckux (TJIaBJIeHUE BOCKA, TasHUE JIbJla, PACTHpPAaHUE caxapa B CTYIIKE,
KUTIEHWE U KOHJIEHCALUsI BOJbI) M XUMHUUYECKHX (TOpEHUE CBEYH, MPOKAIMBAHHE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJia ¢ KUCIOTOM) SABJICHUMN, HAOII0ACHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3nokeHue caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoACHCTBHE Keje3a ¢ pacTBopoM conu meau (1I),
M3yUYeHHE CIOCOOOB pa3/eICHUs] CMECEi: ¢ MOMOIIBI0 MarHuta, (puibTpoBaHUE,
BbIIIApUBAaHUE, JUCTUIUISUA, XpoMaTorpadus, mpoBeJeHNE OYUCTKU MOBAPEHHON
colv, HaOMIOJCHWE W  ONUCAaHWE  PE3yJbTaTOB  NPOBEIEHUS  OIIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJENEH MOJEKYJ
(ILIapocTepKHEBBIX).

Ba:kHeiilue npeacTaBuTe/ M HEOPraHMYECKHUX BellleCTB

Bo3gyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 35eMEHT U mpocToe
BeniecTBO. HaxoxneHue kuciaopoaa B mpupone, (U3MUECKHe W XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcunbl. I[lpumenenue kucnoponaa. CrocoOsl



MOJIYYCHHSI KUCTIOpoAa B JIA0OpAaTOpPUM ¥ MPOMBIILIEHHOCTH. KpyroBopot
Kuciopoza B mpupoje. O30H — alIoTponHas MOAU(PUKALIMS KUCIOPOIaA.

TernoBoit 3¢p(dEeKT XMMHUYECKOW peakluu, TePMOXUMHUYECKUE YpaBHEHMUS,
DK30- M DJHJIOTEPMUYECKHE pPEakuMu. TOIUIMBO: Yrojlb M METaH. 3arpsA3HCHHE
BO3/yXa, YCHJIEHHUE ApHUKOBOTO 3P (eKTa, pa3pylIeHUE 030HOBOTO CIIOA.

Bomopon — anemeHT uM mpoctoe BemiecTBo. HaxoxkaeHuwe Bomopona B
npuposie, (¢GU3MYECKHMEe M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nosyuyeHuns. Kucinorsl u conmu.

MounsipHblit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHECHUSM.

dusnyeckue cBoMcTBa BOAbBL. Boxga kak pactBoputens. PacTBOpbL.
HaceblllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10J1s BEIECTBA B pacTBOpE. XMMHUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpupose M B XKU3HU 4deioBeKka. KpyroBopor BoAbl B mpUPOJE.
3arpsA3HeHHne NpUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOAHBIX BOJI.

Knaccudukanus Heopranuueckux coenuHenuii. Oxcuasl. Knaccudukarus
OKCHUJIOB:  cojeoOpa3ytome  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHBIE) U
HecosieoOpasyromue. HomeHkiarypa okcuaoB. PU3HUECKME M XHMHYECKHE
CBOKCTBA OKCUJIOB. [lonyueHne OKCUI0B.

OcHoBanusi. Kiaccudukanuus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHMs. HoMeHknatypa ocHoBaHHMi. PU3MYECKHE W XMMHYECKHE CBOWCTBA
ocHoBaHuu. [loryueHre OCHOBaHUM.

Kucnotsl. Knaccudukamus kucnor. Homenknatypa kucinoT. Ousznueckue u
XHMHYECKHE CBOMCTBa KHUCIOT. Psan aktuBHoctu MetamioB H. H. bekerona.
[lony4yeHne KUCIOT.

Comu. Homenkiarypa cosieil. @U3MUYECKUE U XUMUUYECKUE CBOMCTBA COJIEH.
[Tosyuenue counen.

['eHeTnyeCKas CBA3b MEXKY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE OIPEJEIICHUE COAECPKaHUsI KUCIOPOAa B BO3AYyX€, MOJNyUYEHHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOMCTB KHCIOPOJa, HaOIIOACHUE
B3aUMOJICCTBUSL BELIECTB C KHUCIOPOAOM U YCJIOBUSL BO3HMKHOBEHHS U
MpeKpalleHus TopeHus (MmoXapa), O3HAKOMJICHHME C oOpa3laMu OKCHUIOB U
OTMHMCAaHUE WX CBOWMCTB, IMOJy4YeHWE, COOMpaHUE, PACIO3HABAHME W WU3YUYCHHE
CBOMCTB BOJIOpoAa (TopeHue), B3auMojeicTBue Bojgopona ¢ okcuaom meau (II)
(BO3MOYKHO HCIIOJIb30BaHHUE BHUJEOMATEpPHUAIOB), HaOMtOAeHHE 00pa3IOB BEIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAHME OCOOEHHOCTEW PACTBOPEHHSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C OIPEACIEHHON
MacCOBOW J10JI€M pacTBOPEHHOIO BEILIECTBA, B3aMMOJCHCTBUE BOJIbI C METAJNIAMU
(HaTpyieM ©  KaiubliMeM) (BO3MOXXHO  HCIIOJIb30BaHUE  BHUIECOMATEPHUAIIOB),



HCCJEIOBAHUE O0pa3sLoOB HEOPraHWYECKHUX BELIECTB pPa3IWYHBIX KIIACCOB,
HAOJII0ICHNE U3MEHEHUsI OKPAaCKU MHJUKATOPOB B PACTBOpAX KUCJIOT U IIEIOYEH,
u3yuyeHue B3aumojeiictBus okcuga menu (II) ¢ pacTBOopoM cepHON KHUCIOTHI,
KUCJIOT C MeETajulaMH, PEAKUHW HEUTPAIHU3ALWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO0 MeTajula APYTMM M3 PAacTBOPA COJIM, PELICHHE
DKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenmne KiIacChl HEOPraHUYECKHUX
COCIMHEHUI.

Iepuoanyecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jiemeHToB JI. U. MenpgeseeBa. Ctpoenne aromMoB. XUMHYECKAsl CBA3b.
OxucaANTEeTIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

[lepBble TOMBITKH KJIACCU(DUKAUMU XUMUYECKUX 3ieMeHToB. llonsTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
rajJoreHbl, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCH/IbI
Y TUAPOKCHUJIBL.

ITepuonnueckuint 3akoH. Ilepuoauueckas cucrema XUMUYECKUX 3JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
[Tepuoanueckoit cucrembl xumudeckux 3iaeMeHToB [[. M. MenneneeBa. [leprobl
u rpynnbl. PU3NYECKUM CMBICI NOPSAKOBOTO HOMEpA, HOMEPOB IIEpUOJa U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JI0OYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
[Tepuomnueckoir cucremnl . M. Menneneea. XapakTepucTuka XUMHUYECKOTO
AJIEMEHTA 10 €0 MOoJIoKEHUIO B [lepunoanueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHUS paJHyca aTOMOB XHMHMYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cuCTEMbl XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W Ipaktuku. J[. M. MenneneeB — yd€HbIN U
IPaKIaHWH.

Xumuueckass cBs3b. KoBanmeHTHas (MOJspHAss M HEMOJSPHAs) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucneHus.  OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
IIponecchbl OKMCIEHNsI U BOCCTaHOBIEHUsI. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3ydeHre oO0pa3loB BEHIECTB METANIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LMHKA C pacTBOpPaMHM KHCIOT W IIEJIOYEH, NPOBEIAEHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakiyu pa3ioKeHUs, COEAUHEHUSA).

Mesrcnpeomemmuoie ceasu



Peanuzanust MeXOpeIMETHBIX CBSI3€d MPU U3YYEHUH XUMHUH B 8 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK Y MOHSATUM, SBJISIOIINXCS CUCTEMHBIMM ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O [IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TTOHATHUS: HAy4YHBIM (DAaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, TMEepUOJUYHOCTb, HAOJIOEHHE,
SKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
W30TOIBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUYECKHUM 3apsij, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHME BEIIECTBA, ras, (PU3MYECKUE BEIMYUHBI, €TUHUIIBI
M3MEPEHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouochepa.

['eorpadus: armochepa, ruapochepa, MHUHEpaTbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO U XMMHYECKasl peaKUMs

[Iepuonnueckuit 3akoH. [lepuoanueckas cucrema XUMUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBOWCTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalusl, KaIbLUd MW HX
COCIMHEHU B COOTBETCTBUU C TIOJIOKEHHEM 3JIeMEHTOB B llepnoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BellecTBa: BHUJIbI XMMHUYECKOW CBSI3U. THIIBI KPUCTAITMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBA3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOWCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYEeCKUX
COEJIMHEHUI, TEHETUYECKas CBS3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanus XUuMUYECKUX PEaKIUi M0 pa3InyHbIM MpU3HaAKaM (TI0 YUCITY
U COCTaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(deKTy, o
U3MEHEHHUIO CTETCHEeW OKUCIEHUS XMUMHUYECKHX JIEMEHTOB, IO 00paTUMOCTH, MO
Y4acTHIO KaTajau3aTopa). DK30- U SHJOTEPMUYECKHUE PEAKIIUH, TEPMOXUMHUUECKUE
YpaBHEHUS.

[Tonsitue 0 ckopoctn XuUMHUYecKoW peaknuu. [loHsarue o0 0OOpaTHUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiuax. [loHATHe O TOMOTeHHBIX U T€TePOTEeHHBIX
peakuusx. [lonsatue o karanuse. [loHsATHE O XMMHUYECKOM paBHOBECUU. DAKTOPBI,
BIIMSIFOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUMU M TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHUCITUTENHHO-BOCCTAHOBUTEIBHBIE  pPEaKlUU,  DJIEKTPOHHBIM  OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEILHOU peaKuuu. CocraBnenue ypaBHEHUM



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJIB30BaHUEM  METOJa
AJIEKTPOHHOTI'O OanaHca.

Teopus 3JIEKTPOTUTUYECKON TUCCOIUALINU. DJIEKTPOIUTHI U HEANEKTPOJIUTHI.
Katnonsl, annoHsl. MeXaHW3M IUCCOLMALMU BELIECTB C PA3JIUYHBIMU BHJIAMH
xuMuueckoil cs3u. Crenens nuccounanuu. CuiabHbIE U cla0ble 3JIEKTPOTUTHI.

Peakuuu noHHOro oOMeHa. Y ciloBuUsl IPOTEKaHUsI PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHMs peakuuil. CBOKCTBa KHCIIOT,
OCHOBAHMM MW coOJeil B CBeTE MpPEACTaBICHU 00 3IEKTPOIUTHUYECKOU
nucconnanu. KauecTBeHHbIE peakiiuu Ha HOHBI. [IoHsITHE O THAPOIM3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUVIOB M HEMeTaioB (Tpadura U anmasa), CIOXKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiyu
OT BO3ACUCTBUSA pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOJAHOCTH
pPacTBOpPOB BEWIECTB, IpOLECCAa AWCCOLMALMUA KHUCIOT, IIEJIOYEH U COJIeU
(BO3MOXXHO  HCIOJB30BAHME BHUJEO MAaTEPHUANIOB), IPOBEIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKaHUs  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue ocajka, BbIACJIEHHWE Ta3a, oOpa3oBaHHE BObI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peaklUH pa3ioKEHHs, COSUHEHUs), pacllO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pPEaKkIUMd Ha HOHBbI, pEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTayibl U MX coeMHEHUS

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTeNneHu OoKkucieHus. CTpoeHue u (PU3nYecKue CBOWCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XHMMHMYECKHME CBOWCTBA Ha IpUMeEpe  XJjopa
(B3aUMOJENCTBUE C MeETaJlaMd, HEMeTaJJlaMH, IleJo4aMu). XJIOPOBOJIOPOA.
ConsiHas Kucia0oTa, XUMUYECKHE CBOMCTBA, IOIY4YEHHE, NpPUMEHEHUE. JlencTBue
XJIOpa M XJOPOBOJOPOJA Ha OPraHU3M 4eJIoBeKa. BaxHeillune XJIOpuabl U UX
HaXO0XJCHUE B IPUPOJE.

O6mas xapakrtepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTeleHu OKHUcieHHs. CTpoeHue W (PU3HYECKHe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOJIa U Cepbl. AJIIOTPOITHbIE MOAU(DUKALIUNA KUCIOPOAa
U cepbl. XUMHUUECKHE cBoWcTBa cepbl. CepoBOIOPOA, CTPOCHUE, (PU3MUECKHE U
XUMUYECKUE CBOMCTBA. OKCUABI CEpPbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHass kuciora, (Quznueckue W XUMHUYECKHME CBOMCTBa (00IIME  Kak
NpeJCTaBUTeNd Kilacca KHUCIOT M crneuuduueckue). XUMHUUECKHE pEeakllvu,
JeXale B OCHOBE IPOMBIIUIEHHOTO Croco0a IMOJIyYeHUs CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThel. Conu CepHOM KUCIOTHI, KAYECTBEHHAS peakuus Ha



cynb(dar-uon. Haxoxxnenue cepbl U €€ COCNMHEHWA B TpUpojie. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOMIEH cpefbl COCNMHEHUSIMU Ccepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPAIlCHHS.

OOmas xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHCIEHHA. A30T, paclpoOCTPaHEHHUE B MPHUPOJE,
dbusnueckre u XuMuuecke cBoiictBa. KpyroBopot azora B mpupoje. AMMHUakK, ero
(bu3nuecKre 1 XMMUYECKUE CBOMCTBA, MOJyueHrue U npuMenenue. Coiu aMMOHUS,
uX (U3HYECKHE U XUMUYECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHCIIOTa, €€ MOoJydeHue, (PU3NUECKHe W XUMHUYECKHE
cBOMcTBa (00IIMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U  crhenuduyecKue).
Hcnonb3oBaHue HUTPATOB M COJIEH aMMOHHMS B KAaueCTBE MHUHEPAIbHBIX
ya00pennii. XuMUYEeCKOe 3arpsi3HEHHE OKPY KaIoIel Cpeibl COETMHEHUAMH a30Ta
(KUCIIOTHBIE JIOXIM, 3arps3HEHHE BO3ayXa, MOUBbl W Bomo&éMOB). docdop,
alnoTponHeie Moaudukanuu ¢ocdopa, GuU3MUECKMe U XMMHYECKHE CBOWCTBA.
Oxcua docdopa (V) u pochopHas kuciora, puznueckue 1 XUuMUIECKUE CBOUCTRA,
nosyuenue. McnonbszoBanue pocdaroB B KaueCcTBE MUHEPATBHBIX YAOOPEHUH.

Oo6mas xapaktepuctuka 3meMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEepHbIE  CTENEHU  OKHUCJICHUS.  YIJIEepoA,  aUIOTPOITHBIE
MOAU(UKALIUK, PACHpPOCTPaHEHHUE B MpuUponae, (U3UYECKUE U XUMHUYECKHE
cBorictBa. Ancopouusi. Kpyroopot yriepona B npuponae. Okcuabl yriepojaa, ux
dbusnueckre W XUMUYECKHE CBOWMCTBA, JCHCTBME HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHUE. JKOJOTHYECKHUEe MPOOIeMbl, CBA3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a rino0ambHOr0 TOTEIUVICHUS KIMMaTa, MapHUKOBBIN
s dext. YronbHas KUCIOTA U €€ COJIU, UX (PU3NUYECKUE U XUMUUYECKUE CBOMCTRBA,
MOJIydeHHEe W TNpuMeHeHne. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO3sICTBE.

[lepBoHavanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAs! KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YIIEBOJAOPOAOB (yrojib, NPUPOAHBIN Ta3, HEPTH),
OPOAYKThl UX MepepadoTKu (OEH3MH), UX pOJb B OBITY U MPOMBIILIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KUPAX, O€NKax, yriaeBoJax — U UX
ponu B OKM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COCTMHEHU.

KpemHuuii, ero @usnueckue ¢ XHUMHYECKHE CBOICTBA, IOJyYCHHE W
npumenenne. CoeauHeHus KpeMHUsi B npupojae. OOmme mnpeacraBieHus 00
okcuae kpemuusa (IV) u kpemuueBoi kuciore. CHIMKATBI, UX HCIOJb30BAHUE B
ObITYy, B IIPOMBIIINICHHOCTH. BakHelIne CTpoUTenbHble MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OCTOH, kene300eToH. IIpobmempl 6e30macHOTO HMCIOJIB30BaHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJSHON KHCIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOJI0ICHUE TTPU3HAKOB
UX TMPOTEKAaHUs, OMNBITHI, OTpa)karomue (HU3NYECKUEe W XUMHUYECKHE CBOMCTBA
raJloreHOB M WX COEAUWHEHUM (BO3MOXKHO HCIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
O3HaKOMJIEHME ¢ oOpaslaMu XJOpUAOB (TAJIOT€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  cepbl W €€  CcoeauHEHUsMH  (BO3MOXKHO  HMCIOJIb30BaHHE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIecca OO0YyIIIMBaHUS caxapa MoJ JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, M3y4YEHUE XUMHUUYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, POBEJECHUE KAYECTBEHHON peaklMK Ha Cyab(hat-
WOH W HAOJIOJeHUE TpHU3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COECIAUHEHUH (BO3MOXKHO HCIOJIB30BAHKE
BHJIEOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCPOPHBIX YIOOpEHUH, MOTyUYeHHE,
coOupaHue, pacrno3HaBaHWE UM H3YyYCHUE CBOWCTB amMMHUaka, MPOBEJICHUE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (ocdaT-uOH U U3YYCHHE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), H3yUYCHHE Moienen
KPUCTAIMYECKUX pEIIETOK anMaza, Tpadura, ¢yiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aZICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPONCTBOM MPOTUBOTras3a, MojJydyeHHue, COOMpaHue, pacrio3HaBaHUEe U U3YUYEHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJEHNE KAaYeCTBEHHBIX PEaKIMi Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TNPU3HAKOB HUX MPOTEKAaHMs, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelnme HeMeTallJIbl U UX COETUHEHUS.

MeTa/iibl U MX COeTMHEHUS

OO6mras xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmommueckon cucreme xumuyeckux siaemeHTtoB . U.
MeHnneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTalioB. MeTtaiuinueckasl CBA3b U
METAUIMYECKAST ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HanpspkeHui MetaiioB. Ou3ndyeckne U XMMUYECKUE CBOMCTBA MeTauioB. O0miue
CrocoObl TIONTydeHUs: MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIC
crocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTaib, YYTyH, AIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIITICHHOCTH.

[Ilenouynsie MeTaiuibl: mojioxkeHue B [lepuoauyeckoil cucteMe XUMUYECKUX
snemeHToB JI. M. MeHneneeBa, CTpO€HME UX aTOMOB, HaXOXJICHUE B MPUPOJE.
duznyeckue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl u



TUAPOKCUABl HaTpusi W Kanus. [IpumMeHeHHe MIEeNTOYHBIX METAINIOB U HUX
COE€IMHEHUM.

[IlenouyHO3EeMENbHBIE METAMAbl MarHuk W KaJbLUM: IIOJIOKEHHE B
[lepnognueckon cucreMe xumudeckux aneMeHtoB JI. M. Menneneesa, ctpoeHue
VX aTOMOB, HaX0XJAEeHUE B Ipupoae. Pru3nyecKkue U XMMUYECKUE CBOMCTBA MarHus
U Kanplus. Baxueliue coelvHEHHsS KaublUs (OKCHI, THAPOKCUI, COJIH).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEeHUS!.

AJIFOMUHUI: TIOJI0)KEHUE B [lepronueckor CUCTEME XUMUYECKHUX 3JIEMEHTOB
. . MenaeneeBa, CTpoO€HUE aTtoMa, HaxOxXAeHUE B mpupoac. Puznyeckue u
XUMHUYECKUE CBOMCTBA alfOMUHUA. AM(OTEpHBIE CBOMCTBA OKCHUJIA U TUIIPOKCUIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepnoanyeckoil cucreMe XUMAYECKHAX AIEMEHTOB /I,
. MenneneeBa, CTpOEHHE aToMa, HaxoXJIeHue B npupone. dusznueckue u
XUMHUYECKUE CBOMCTBA xkene3a. OKCuIbl, TiApoKCcU bl v conu xenesa (II) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMu METAUIOB W CIUIABOB, MX (PU3NYECKUMHU
CBOMCTBAMH, H3yYE€HHE  PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
WCIIOJIb30BaHUE BHUCOMATEPHATIOB), OCOOCHHOCTEM B3aMMOJIEHUCTBHUS OKCHA
KaJIbIUS W HATpUs C BOJOM (BO3MOXHO MCIIOJIb30BAHUE BHUEOMATEPUAIIOB),
VICCIIEIOBAHUE CBOMCTB XECTKOM BOJIbI, IPOLECCA TOPEHHUS KEJIe3a B KUCIOPOJIE
(BO3MOXKHO  HKCIIOJIb30BAaHWE  BHJIEOMATEPHANIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4EeCTBEHHBIX PEaKIMi HAa WOHBI: MArHUs, KaJIbIWs, AJIIOMUHUSA, IMHKA, JKeJie3a
(IT) u xeneza (I11), meau (1), HabmroAeHUE U OMKCaHUE MPOLIECCOB OKPAITMBAHUS
IJJAaMEHU WOHAMHU HATpUs, Kauusg ¢ Kaublus (BO3MOXKHO HCIOJIb30BAaHHE
BUJIEOMATEPUAIIOB), HCClIeJOBaHUE aM(DOTEPHBIX CBOMCTB TMAPOKCU/IA ATFOMUHHUS
Y TUJIPOKCHUIA LIMHKA, PEIIEHNE YKCIEPUMEHTAIbHBIX 3a7a4 110 TeMe «Baxueiiime
METAJUIBI U KX COCTMHEHUSD.

XuMus U OKpPYKAOLIa"A cpeaa

BemectBa m marepuansl B IMOBCEAHEBHOM >KU3HHM yeioBeka. besomacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObIiTy. [lepBas momornis npu
XMMHYECKUX 0KOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpPYKaloIIeH cpeabl (MpeaenbHas I0myCcTUMast
KOHILIEHTpanus Bemects, nainee — [1JIK). Poib XuMUM B pelIEHUH 3KOJIOTUYECKUX
npooseMm.

Xumuueckuii IKCnepumenm:

u3ydeHnue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJLIOB, MOJIUMEPHBIC
MaTepualbl).

Mescnpeomemmuole cea3u



Peanuzanus MeXnpeIMETHBIX CBSI3ed IMpPU U3YYEHUH XUMHH B 9 Kiacce
OCYUIECTBIISIETCS 4Yepe3 HCIOJIb30BaHME Kak OOIIMX eCTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W MOHATHUM, SIBJSIOIIMXCS CUCTEMHBIMH JJII OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIE MOHSATHS: HAy4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEeOpHsl, aHalu3, CHHTE3, KiIacCuPUKalus, TMEePUOJAUYHOCTh, HAOIIOIEHNE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, IMAPHUKOBHIN
3 PeKT, TEXHOIOTHS, MAaTEPUAIIBI.

dusznka: marepus, aTroM, OJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIIH]I,
U30TOIbI, PaAUOAKTUBHOCTb, MOJEKYJA, SJEKTPUYECKUW 3apsll, MPOBOJHUKH,
MOJYNIPOBOJHUKH, JTUAJEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHOe COCTOSIHME BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAININYECKAS
peméTKa, CIUIaBbl, (PU3NYECKUE BEITUYMHBI, CAMHUIIBI U3MEPEHHUS, KOCMUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bl, COJHIIE.

buonorusi: ¢orocunres, npixanue, O6mocdepa, 3KOCUCTEMA, MHUHEPATIbHBIE
ya00peHusi, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbBIE BEIIECTRA.

['eorpadus: armocepa, ruapochepa, MuUHEpaIbl, TOPHBICE TOPOJIBI,
MOJIE3HBIE UCKOIIAEMbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JINUHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pE3yNIbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUsl JOCTUTalOTCsl B XO0Jie OOyYEeHHMs] XUMUU B €IUHCTBE y4eOHOU H
BOCMUTATENIBHOMN ESTETBHOCTH B COOTBETCTBUM C TPATULIMOHHBIMHA POCCUMCKUMU
COIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIecTBe MpaBWJIaMd M HOPMaMU TMOBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTMO3HAHUSI, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYarOIIMXCS.

JIugyHOCTHBIE  pe3yibTaThl  OTpaXXalOT  TOTOBHOCTb  OOy4Yarommxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3UTHUBHBIX LEHHOCTHBIX OPHUEHTALMHA W
paclIMpeHue OIbITA IESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) mIaTpHOTHYECKOTO BOCIIMTAHMS:

LEHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACIIEAWIO0, NMOHUMAaHUA 3HAYEHUS XUMHYECKOW HAyKU B KU3HU
COBPEMEHHOT0 O0O0IIeCTBa, CIOCOOHOCTU BIAAETh JOCTOBEPHOUW WH(pOpMAIEH O
NEPENOBBIX JOCTHMKEHUAX M OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHWMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

NPEACTaBICHUS O COLUMAIbHBIX HOPMAax W MpaBUIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHOMCCIEeNOBATENbCKOM, TBOPYECKOM W JAPYTUX  BHJAX
JEATeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HON COBMECTHOW AESTEILHOCTU MpHU
BBITIOJIHEHUU YYE€OHBIX, TI03HABATEIBbHBIX 3a/1a4, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aMMOIIOHUMAHHUIO
U B3aUMOIIOMOIIM B TpoLEecce I3TOW Y4yeOHOM JesATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMIOBEACHHE H TIOCTYIIKM CBOMX TOBApUILEH C MO3UIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUSI NIOCJIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTABJISIOIIUE
OCHOBY JJI1 TTIOHUMAaHUS CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NTPHUPOJbI, B3aUMOCBS3AX YEJIOBEKA C
IIPUPOTHOM CPENOU, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIC MOTHBBI, HAIIPABIICHHBIE HA MOJYYEHHE HOBBIX 3HAHHUU I10
XUMHH, HEOOXOJMMBIC IJi OOBSCHEHHS HaOII0aeMBIX ITPOIICCCOB U SIBICHUH,
MO03HABATENbHON, MH(OOPMAIMOHHOW M YHUTATEIbCKOM KyJIbTYpPhl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Y4yeOHBIMHU TEKCTaMH, CIPAaBOYHOM



JUTEPATYPON, JOCTYMHBIMU TEXHUYECKHUMH CpEICTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHHIO, JII0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW M  HCCIEAOBATENIbCKOM
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHSI OOydYeHHUS B
JlaJIbHEUIILIEM;

4) popMupoOBaHMS KYJIbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIECACTBUI U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0JIsI, HAPKOTUKOB, KypeHHsI),
HEOOXOJMMOCTH COONIOJIEHUs] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HH;

5) TPyA0BOI0 BOCIIUTAHMSA

MHTEPEC K MPAKTUYECKOMY HM3YUYEHHUI0 Tpodeccuii 1 TpyJa pa3indHoro poja,
YBOKECHHE K TPYAy M pe3yibTaTaM TPYJOBOH JEATEILHOCTH, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHHS NPEAMETHBIX 3HAHUW IO XUMHUU, OCO3HAHHBIM BBIOOP
WHJIMBUAYAJIBHOW TPAEKTOPUU MPOJIOIHKEHUsT 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIenHon npodeccCuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOJAUMBIX YMEHUH,
TOTOBHOCTh aJalITUPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6) 3K0J10rH4ecKOro BOCIUTAHMS:

HKOJIOTHYECKH 1I€JeCO00pa3HOE OTHOIIEHHE K MPUPOJEC KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHMS, MIOHUMAaHHE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢bu3znyecKkoMy M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOICHMUS
npaBuII 0€30I1aCHOTO MOBEJACHUS TP paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOXKAIOIINX 3I0POBBIO U )KU3HU JOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSI, MOJy4aeMble MPU U3YYEHUU XUMHH, JJIs
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHS  DKOJOTHYECKOM KYyJIbTYphbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJEM M IMyTed WX PEeIICHUs] MOCPEJCTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEILHOM,
KOMMYHHMKATUBHOW U COLIMAJIBHOUN IIPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe wMeTtanpeAMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAUYUMBIC IS
dbopMupoBaHUST MHUPOBO33PEHUST OOIIEHAy4YHbIE TMOHATHUS (3aKOH, TEOopus,
MPUHITAI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMpeaMeTax M IMO3BOJISIOT Ha
OCHOBE 3HaHUM M3 ATUX NMPEAMETOB (POPMUPOBATH MPEICTABICHUE O LIEIIOCTHOU



HAay4YHOW KapTUHE MUpPa, U YHUBEPCAIbHbIC YUEOHBIC IEUCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATUBHBIC, PETYJIATUBHBIE), KOTOpPhIE 00€CleuynBalOT (QOopMUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
NEeATEeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAIbHBIE Y4eOHbIe 1eHCTBUS

ba3zoBble 1ornyeckue AecTBu:

YMEHHUSI HWCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOSCHUU
3HAHUU: PACKPBIBaTh CMBICI XMUMHUYECKUX MOHSITUN (BBIIETSATH UX XapaKTEepHbIE
MPU3HAKH, YCTAaHABIMBATh B3aHUMOCBSA3b C JIPYTMMHU MOHSITHUSIMH), UCIOJIb30BAThH
HNOHATHS JIJIs1 OOBSICHEHUS! OTJENbHBIX (PAKTOB U SIBICHUHN, BHIOMpATh OCHOBAHUS U
KpUTEpUU JUIS KIacCU(PUKAIMM XUMHYECKUX BEHIECTB U XUMUUYECKUX PEaKIuH,
YCTaHABJIMBATh MPUYUHHO-CIEJCTBEHHBIE CBS3UM MEXAY OOBEKTaMU H3yUCHWUS,
CTPOUTH JIOTUYECKUE PACCYX IEHUS (MHAYKTUBHbBIC, I€NYKTUBHbBIE, 10 AHAJIOTUN),
JienaTh BBIBOJIbI M 3aKJIFOYEHUS,

YyMEHHUE TMPUMEHSATh B TIpollecCe€ TO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHbIE), CUMBOJIUYECKHE (3HAKOBBIE) MO, UCTIOIb3yEeMbI€ B XUMUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHIEMbIE B XUMUU MOJICIbHBIE TPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKkas (opmylia U ypaBHEHHE
XUMUYECKOW peakluy — MpU pelIeHnHd y4eOHO-TI03HABATENIbHBIX 3a7a4, ¢ YUYETOM
ATUX MOJIEIBHBIX MPEACTABICHUM BBISBISITh U XapaKTEPU30BaTh CYILIECTBEHHBIE
MPU3HAKH W3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIECTB M XUMUYECKUX PEAKIIHM,
BBISIBIISITh  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIEJICTBEHHbIE CBSI3U U
MPOTUBOPEUMS B U3yUaAEMBbIX ITpOIleccax U sIBICHUSX.

Ba3oBble uccienoBareibckme JeCTBHS:

YMEHHE UCIOIb30BaTh IMOCTABICHHBIE BOIMPOCHI B KAYECTBE HHCTPYMEHTA
MO3HAHHWA, a TakXKe B KadyecTBE OCHOBBI I (DPOPMUPOBAHHUS THUIIOTE3bI IIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOpPETEHHE OMNbITa MO TIUIAHUPOBAHUIO, OPTaHU3alMU U MPOBEACHUIO
YYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHWE HaOIIoJaTh 3a XOJOM TpoIlecca,
CaMOCTOSATENLHO MPOTHO3UPOBATh €0 Pe3yJbTar, POpMYIUPOBATH 00OOIIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHUE BBIOUpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIIHIO
Pa3JIMYHBIX BUJIOB U (POPM MPEACTABJICHUS, MMOTYyUYaeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHUS, CIPABOYHBIC
nocoOusi, pecypcsl HHTepHeTa), KPUTUYECKU OIICHUBATH MPOTUBOPEUYHUBYIO H
HEJ0CTOBEPHYIO UH(OPMAIIHIO;



yYMEHHE NMPUMEHSITh Pa3IUYHbIE METOJbl M 3allpoChl NMPHU TOUCKE U OTOOpe
uHGOPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOAMMBIX ISl BBITIOJIHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO THIIa, MPUOOPETEHHE OIbITA B
o0lacTd MCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX — TEXHOJIOTHUH,
OBJIaZICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IIUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (pOpMY TpeAcTaBieHus] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOXHBIMH CXEMaMH, JuarpaMMaMu,
ApyrumMu GopMaMu rpauku U UX KOMOMHAIUSAMU;

YMEHHE HCIOJIb30BaTh U AaHAJU3UpPOBAaTh B Ipolecce ydyeOHOHl u
UCCJIEIOBATEIBCKON ACATENBHOCTH MH(DOPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEeNIbCKOTO XO3iCTBa W TPAHCIOPTa HA COCTOSIHME OKPYXKAIOIMIeH MPHPOIHOM
Cpelibl.

KoMmyHuKkaTHBHBIE YHMBeEpPCcAJIbHbIE YUeOHbI€e 1elCTBUA:

yMEHHUS 3aJaBaTh BOIPOCHI (B XOJe jauajgora U (Wiu) JUCKYCCHH) IO
CYHIECTBY  OOCyXgaemMoil  Tembl, (QOPMYITUPOBATH CBOU  NPEIIIOKCHHS
OTHOCHUTEIFHO BHITIOTHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  TPEJCTaBIATh  TOJYYCHHBbIE  pe3yJbTaThl  IMO3HABATEIHLHOMN
JESTENbHOCTY B YCTHBIX U THCbMEHHBIX TEKCTaX; JelaTh MPE3CHTAILUIO
pe3ybTAaTOB BBIMOJTHEHUS XUMHUYECKOTO JKCIEpUMEHTa (J1abopaTOpPHOTO OIBITA,
1a00paTopHOI pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, y4E€OHOTO MPOEKTA);

yMEHHsI Yy4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAaMH B COBMECTHOM
MO3HABATEILHOM M MCCIEOBATEIIbCKOM  JIEATETbHOCTH  NpU  PEIICHUH
BO3HMKAIOLIMX NpOoOJieM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB M COIIACOBAHMS
no3uuui (00cyxaeHus, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JEWCTBUH, ONpelNeleHHe KpPUTEpUEeB IO OLIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PeryasiTuBHbIE YHUBEpPcaJIbHbIE yueOHbIE IeiiCTBUSA:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENH JEATEIbHOCTH, IJIaHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSATeNLHOCTh, BBIOMpaTh Hanbosee A (PeKTUBHBIE CIIOCOOBI PEIIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJSTh WU KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JEUCTBUM TPHU BBINOJHEHUM 3aJaHAM C Y4YETOM
MOJTy4YEHHUs! HOBBIX 3HAHUU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMsX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON 1EIH, YMEHHE
MCIIONIb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, IPE/IaraeMble B YCIIOBUU 3aJaHHIA.

INPEJMETHBIE PE3YJIBTATDI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTENBHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOM (denepanbHON padouei mporpamMMoH,
BBIJICTISIIOT: OCBOCHHBIE OOYYArOIMIMMHCS HAay4YHbIE 3HAHUS, YMEHHUS M CIOCOOBI



nedcTBUl, crenuduyYecKue i1 TOPEeJIMETHOM 00dacTh  «XHUMHS», BHJIBI
NEATENIbHOCTH IO  IOJYYEHHI0 HOBOTO  3HAHUA, €ro HWHTEpIpETaluH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHSX.

K xoH1y 00yueHus B 8 kij1acce rnpeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IMOHSATHW: aTOM, MOJIEKYJa,
XUMHYECKUIN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0KHOE BEMIECTBO, CMECH
(oHOpOIHAST M HEOJAHOPOAHAS), BaJIEGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10JIs1 XUMHUYECKOTO 3JIEeMEHTa B COSIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJl, KHCJIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasl peaxkuus, KiacCUu(PUKaius peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU Pa3JI0KEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMEHa, 3K30- U SHIOTEPMUYECKHUE PEaKIIUU, TETUIOBOM (PdEeKT peakiuu,
SIpO aToMa, JJIEKTPOHHBINM CJIOW aToma, aTOMHasi OpOuTalb, PAaAUYC
aTOMa, XMMHYECKasl CBS3b, MOJIIPHAS W HEMOJSApPHAs KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWUOH, PAacTBOpP, MAaccOBas JI0Jsl BEIIECTBA
(mporieHTHAs! KOHIIEHTpAIs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TMOHSATUU U
MPUMEHSITh 3TU TOHSTHUS MPU OMKMCAHUM BEUIECTB U UX MPEBPAILICHUI;

e HCIOJNB30BaTh XHWMHUYECKYIO) CHUMBOJHMKY JUIsI COCTaBJCHHS (HOpMyT
BEILIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKLINIA;

e OIpEIEeNsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHMSX,
CTENEHb  OKUCJIECHMS  BJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHUW IO
dbopmynam, BHJ XUMHUYECKOM CBsi3u (KOBaJE€HTHasT M MOHHAasA) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpbiBaTh cMbIca Ilepuognueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJOKEeHUS B llepmoauueckoi cucreme,
3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOraapo;

e ONHUCHIBATH W XapakTepus3oBaTh TaOIMuHYyO (Qopmy Ilepuogndeckoit
CUCTEMBbl XMMHMUYECKUX DJIEMEHTOB: pa3iauvaTh IMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobouynas noarpynna (b-rpynmna)», mansie u
OOJIbIlIMEe TEPUOMbl, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCA B
tabauie «llepmomuueckas cucTteMa XuMmH4eckux diaemeHToB [J[. U
MeHneneeBay ¢ UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUST aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB M 3apsia sapa, o0Iee Yucio dJIEKTPOHOB
U pacrpeesieHle UX MO0 SJIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTraHWYCCKHE BEIIECTBA,
XUMHUYECKUE PEAKIUU (TI0 YUCIy W COCTaBY YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, 10 TETIOBOMY (D PeKTy);

XapaKkTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAas ONMUCAHUE MPUMEpPaMU MOJIEKYIIIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHAUYECKUX PEAKLINN;

MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUSI XUMHUYECKUX TPEBpaAIIEHUN B
Pa3TUYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJISIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHUMHUYECKOTO »JJeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOW PEaKIINH;

MPUMEHSTH OCHOBHBIC OIEPAIlMH MBICIUTEILHON JACATEIBPHOCTA — aHaJIU3
U CHUHTE3, CpaBHEHHE, 0000IIEHHEe, CHCTeMaTH3alluio, KiacCU(UKamuio,
BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX CBS3€H — Il M3Y4YEHUS CBOWCTB
BCIIECTB M XHWMHYECKHX pPEaKIHi, €CTECTBCHHO-HAYYHBIC METObI
MO3HAHUSI — HAONIOJIEHUE, U3MEPEHUE, MOJICTUPOBAHUE, IKCIICPUMEHT
(peasibHbBI U MBICIICHHBIN);

ClIeloBaTh  NpaBWIaM  TMOJIb30BAaHUS  XMMHYECKOM  TMOCYIoONM
7a00paTOpHBIM  O00OpYyJOBaHMEM, a TakXKe IIpaBWJIaM OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBUHM C WHCTPYKIIUSMU 10 BBITIOJTHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TMOJMYYEHUI0O U COOMPaHUIO
ra3oo0pa3HbIX BeIecTB (BOJOpOAA U KHUCIOPOJa), TMPUTOTOBIECHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM IOJIEW PaCTBOPEHHOTO BEILIECTBA,
IJIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIIOYEH M KUCIOT C MTOMOIIBIO UHIUKATOPOB
(;makmyc, dheHondTarenH, METHIOPAHXK U IPYTHe).

K xoH1y 00ydeHus B 9 kj1acce npeIMETHbBIE Pe3yJIbTaThl Ha 0A30BOM YPOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

pPaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHYECKUU
AJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHUOH, aHWOH, IMPOCTOE BEUIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJIEHMS, XUMUYECKasl peaKlysi, XUMUYECKasi CBS3b, TEIUIOBOM 3(deKT
peakuuu, MOJb,  MOJISIpHBI ~ 00BEM,  pPacTBOp,  AJNEKTPOJIUTHI,
HEAJIEKTPOJIUTBL, SJIEKTPOJIMTHYECKAS] JUCCOLMALNS, PEaKUUH HOHHOIO
oOMEHa, Karaau3arop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIC PEAKIMH, OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH,
OKHUCJIUTEIh,  BOCCTAHOBUTEIb, OKHCICHHME W  BOCCTAHOBJICHUE,
ajutotTponusi, aMm(pOTEpHOCTh, XUMHUUECKasi CBsI3b (KOBAJICHTHAsi, MOHHAs,
METAJIMYECKAsi), KPUCTAJUIMYECKAsT pelETKka, KOPpO3Usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOM PEAKIMH, NPEACIbHO JIOMyCTUMAas
koHueHntpanus [TJIK Bemniectna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX TOHATHH U
MIPUMEHATH ITU MOHITHUS MPHU ONIMCAHUU BEIIECTB U UX NPEBPAILLICHUN;
HCIIOJIb30BaTh XHMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHHUS (OPMYII
BEIIIECTB U YPABHCHUN XUMHYECKUX PEaKIIUM;

ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIECHUSI XUMHUYECKHUX 3JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAMNICKHOCTh BEIIECTB K
OTpPENENEHHOMY KJIACCy COEIUWHEHUW 1o ¢dopMyrnaMm, BHUI XUMHUYECKOU
CBs3u (KOBaJICHTHAs, WOHHAs, METAJUIMYECKas) B HEOPTraHUYECKUX
COCJIMHEHUSAX, 3apsi]] MOHA M0 XUMHYECKON (opmyJtie, XapakTep Cpeibl B
BOJIHBIX PacTBOpPax HEOPraHWYECKHUX COCAUHEHHH, THUIl KPUCTAJUIMYECKOU
PELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akoHa [I. WM. MenpeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIKCHIBAaTh M XapaKTEPU30BAThH
TabauuHyo (opmy Ilepuoandeckoit cUCTEMbl XMMHUYECKUX 3JIEMEHTOB:
pasIuyaTh IOHATHS «rJaBHas moarpymma (A-rpymma)y W «moOodHast
noarpynmna (b-rpynma)», manple U OodbIIME TEPUOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TEPUOAUYECKOM Taliuie, ¢
YUCIIOBBIMM  XApPAaKTEPUCTHUKAMHU  CTPOCHHS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, OOINee YHCIO DJJIEKTPOHOB U
pacrpefieliecHue HX MO0 SJEeKTPOHHBIM CJIOSM), OOBACHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COEAUHECHUMN B
npeenax MaJIbIX MEPUOJIOB U TIaBHBIX MOATPYIII C YYETOM CTPOECHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPTraHWYECKUE BEIIEeCTBA,
XUMUYECKUE peakiuu (MO0 YUCIYy M COCTaBy Y4YacTBYIOIIUX B PEaKIUMHU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO U3MEHEHUIO CTENEHEW OKHUCICHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIMME W CcrenuprUUecKue XUMHUYECKUE
CBOMCTBA MPOCTBIX M CJOXKHBIX BELIECTB, ITOATBEPKAAs OINUCAHUE
MpUMEPAMUA MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIN;

COCTaBJISITh YPABHEHMUSI DJICKTPOJMTUYECKON JHUCCOIMALIMM  KHUCJOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIU HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX — pPEaKIUi
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca dTHX PEaKIIni;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHHMS XUMHUYECKUX IMPEBPAIICHU B PpPa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJISIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHUMHUYECKOTOo »JJjeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coON0JaTh  MpaBWja  IOJIb30BAHUS  XMMHUYECKOM  MMOCYyAOM U
nabopaTopHbIM  00OpYy/IOBaHMEM, a TakKe IMpaBuia OOpalieHus C
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMHA IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIONYYCHUI0O U COOMPAHHUIO
ra3000pa3HbIX BEHIECTB (aMMHUAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  pEaKIUH, TOATBEPKIAIOMINEC  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUI-, OPOMU/I-,
noaua-, kapOonat-, ¢ocdar-, cuiaumkar-, cyibdar-, THAPOKCUIA-HUOHBI,
KaTHOHBI aMMOHHUS W HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHUYECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEILHON JAESTENIbHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHUCTEeMaTU3AINI0, BbBIABICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3YYCHHUS CBOWCTB BEIIECTB H
XUMHUYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJII0ZICHUE, M3MEpPEHUe, MOJACIMPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandyecTBO 9acoB
Ne HanmenoBanue pa3aenoB u DJIeKTpOHHBIe (HU(POBHIE)
KounTposbHbie IIpakTnyeckune
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pa3nen 1. [lepBoHavaibHble XUMHUYECKHE MOHATHSA
Xumus — BaXkHast 00J1aCThb
11 €CTECTBO3HAHUSA U 5 ) bu6mmoreka [IOK
’ MPAKTUYECKOU IESITEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJIOBEeKa
BemiecTBa 1 XuMuueckue bubnnoreka [IOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3pnen 2. BaxkHeilune npeacTaBuTe

HEOPraHnIE€CKUX BEUIECTB

21 Bosnyx. Kucnopon. I[lonsarue 6 bubnunoreka [IOK

’ 00 okcHumax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonsitue o kuciorax g 1 bu6nmmoreka [IOK

’ M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonstue 06 5 | 1 bubmmoreka [{OK

’ OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJT1acChl 1 | 1 bubnuorexa [JOK

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

Hroro no pazneny 30

Pazpnen 3. Ilepuonnueckuii 3axkon u llepuoguueckasi cucrema xumnideckux 31eMeHToB /I. . MennesieeBa. CTpoeHne aTOMOB.
Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKuu




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 but6mmoreka [{OK
XUMHYECKUX d1eMeHTOB /JI. . https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aToma

- )O(I/IMI/IquKaﬂ CBA3b. BuGmorexa LIOK

' KHCTHTCIRHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIHHBIC PEAKINH
Hroro o passeny 15 o oo TS
PeszepBHOe Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

Kosaun4yectBo 4yacos DJICKTPOHHBIE
HauMeHoBaHue pa3iejioB U TeEM (uudpoBble)
Ne i/m P KoHnTpouabHbI IIpakTH4eckue op
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
e padoThbl padoThI
pecypcsl
Pa3nen 1. BemecTBo U XUuMHYeCKHEe PeaKIIUN
11 [ToBTOpeHue u yroyOnenue 3HaHUH 5 1 bu6nuoreka LIOK
’ OCHOBHBIX Pa3/IeJIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuoreka LIOK
’ peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTUYECKAS TUCCOLIAAIINS. 2 | | bu6mmoreka [{JOK
’ XUMHUYECKUE PEAKIMU B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pasnea 2. Hemeraibl M X coelMHEHHS
)1 OO01m1ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubnuoreka LIOK
' anemeHToB VIIA-rpynmsl. ["aiorens https://m.edsoo.ru/7f41a636
OO01m1ast XapaKTepUCTHKA XUMHUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa TIOK
' PYTIHL- 6P https://m.edsoo.ru/7f41a636
COEIUHEHMSI
OO01m1ast XxapaKTepUCTHKA XUMHUYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmorexa [TOK
' PYTHIBL: ’ P https://m.edsoo.ru/7f41a636
COEIMHEHMS
OO0w1ast XxapaKTepUCTHKA XUMHUYECKUX
24 anemeHToB [VA-rpynnsl. Yriepon n 8 1 2 bubmorexa [TOK
’ . py ’ pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCIUHECHHUS




Uroro no pazneny

25

Pa3gena 3. Mera/uIbl M MX COeIMHEHUSA

. bu6mmoreka [{OK
3.1 Obmpe CROACTE2 METAIIOR 4 https://m.edsoo.ru/7f41a636
N bu6mmoreka [IOK
3.2 Baxueiinme MeTaisl 1 UX COETUHEHUSA 16 hits://m_edsoo.r/Tf4 12636
Hroro no pazaeny 20
Paznen 4. Xumus U OKpysKamomas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B XKU3HU YEJIOBEKA 3 bubmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE BpeMs 3 bubnmorexa [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




IHOYPOYHOE INIAHUPOBAHMUE

8 KJIACC
KosamnvecTBo yacos JJIeKTPOHHBIE
JlaTa
Ne undgpoBbie
Tema ypoka Kontpoasnbie | IlpakTuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI b
pecypcsbl

1 [Tpenmer xumMuu. Ponb XuMuu B 5KU3HU 1 bubnuoreka LIOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonaTre 0 MeTONAX MO3HAHUS B XUMUHU 1 bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227e
[TpaxkTrueckas padora Ne 1 «IIpaBuna

3 paboThl B 1a00paTOPUU U MPUEMBI ! bubnmoreka [JOK
oOparieHust ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM»

4 YucTele BemecTBa 1 cMecH. CrIocoObI 1 bubmuoreka [IOK
paszelieHusl cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padora Ne 2

5 «Pasnenenue cmecelt (Ha mpuMepe 1 bubmorexa HOK

! . PrMEP https://m.edsoo.ru/ff0d28c8
OUYNCTKHU ITOBAPEHHOM COJIN)»
bubmuoreka [JOK
6 A 1
TOMPLH MOJICRY IR https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHUE FJIEMEHTHI. 3HAKU 1 bu6mmoreka [IOK
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U ClnOXKHBIE BELIECTBA 1 Bubmmorexa [JOK

P H https://m.edsoo.ru/ff0d2a6c
bu6 OK

9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 monuoreka

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bu6mmoreka [IOK

10 X eckas (o a. BanenTtHoc
HMHECKa QOpMY! JICHTHOCTR https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUUYECKHX AJIEMEHTOB
1 OtHocHTeNIbHAsl aTOMHAs Macca. bubmuoreka [JOK
OTtHocuTeNnbHASI MOJIEKYJISIPHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1015 XUMHYSCKOT0 Bbu6mmorexa [JOK
3JIEMEHTA B COCAUHEHUH https://m.edsoo.ru/ff0d350¢c
13 Konuuectro BemiectBa. MoJib. bubmuorexa [{OK
MounspHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYCCKUE SBIICHUS. bubmuorexa [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U ycioBUsA IPOTEKAHUSA bubnuorexa [IOK
XMMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [IOK
XHUMUYECKUE YPABHECHHUS https://m.edsoo.ru/ff0d3b88
Brraucnenns komudecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHHUAM XUMHYECKUX bubmotera [IOK
= . yp https://m.edsoo.ru/ff0d5708
peakimii
Knaccudukanus XHMHYECKUX peaKIui
18 (coenuHeHus, pa3noKeHHs buGmotera [IOK
g P ’ https://m.edsoo.ru/ff0d3134
3aMeleHus, OOMeHa)
M. B. JIOMOHOCOB — y4€HBIN-
19 sHIKIoneaAucT. O600IIeHHE 1 bubmmorera [JOK
H AT, Hj https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIvs 3HAaHUN
20 Konrponsnas padora Nel mo teme bubnnorexa [JOK
«BelllecTBa 1 XUMHUYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
1 Bo3nyx — cMmech razos. CoctaB bubnuorexa [IOK

Bo3ayxa. Kuciopon — sneMeHT u

https://m.edsoo.ru/ff0d448e




IMpOCTOC BCUICCTBO. O30H

dusnyeckue U XUMHYECKUE CBOMCTBA

bu6mmoreka [JOK

22
KHCIIOPOJA (PEaKIHM OKHCICHMS, https://m.edsoo.ru/ff0d4614
ropenue). [lorsTre 006 okcuaax
CrniocoObl MosTy4eHus: KUCI0po/ia B
23 71a00paTOPUU U MTPOMBIIUICHHOCTH bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoii 3¢ ekt XuMUIecKou
24 peaxkuuu, MOHATHE O bubnuoreka LIOK
TEPMOXUMHUYECKOM YPAaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIUAX
TomnuBo (HedTh, yroiab U METaH).
25 3arpsi3HEHUE BO3lyXa, CIOCOOBI €ro bubnmorexa LOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
MpeA0TBpALICHUS
[Tpaktrueckas padota Ne 3 o Teme
26 «[lonyyenne u cobupanue KHCIopoia bubnmorexa [JOK
y . p poad, https://m.edsoo.ru/ff0d4ae2
U3yYEHHE ero CBOMCTB»
7 Bonopon — sneMeHT u npoctoe bubnuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)3 duznveckne 1 XUMUYSCKUE CBOMCTBA bubmuoreka [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6morexa [JOK
29 IT
OIUITHE O KHCIOTax 1 COIAX https://m.edsoo.ru/ff0d50d2
30 Cnoco0bl Mosty4eHus: BOAOPO/Ia B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padorta Ne 4 o reme
Bbu6morexa [JOK
31 «Ilomyuenue u cobnpanue BoI0po/ia,

W3YUYEHHE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42




MoutsipHbIl 00BEM Ta30B. 3aKOH

bubmnoreka 1IOK

32
ABorajipo https://m.edsoo.ru/ff0d542¢
Brruncinenus o0béMa, KOJIUIECTBA
33 BEIIECTBA ra3a I10 ero M3BECTHOM bubmorexa HOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brrunciaenus 006M0B ra3oB I10
34 ABHCHUIO pEeaKIIMH Ha OCHOBE 3aKOHa buGmotera [IOK
b .. peaitt o https://m.edsoo.ru/ff0d5708
00BEMHEIX OTHOIICHHI Ta30B
du3nYecKre U XMMUYECKHEe CBOMCTBA bubmuoreka [JOK
35
BOJIbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuil. [lonarue 06 bubnuoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBoputens. HacbieHHbie
37 1 HEHACBIIIEHHBIE pacTBOPBL. MaccoBas bubmmorera [JOK
. PACTBOPHL- https://m.edsoo.ru/fF0d5b40
JIOJISI BEIIECTBA B PacTBOpE
[TpakTrueckas padora Ne 5 o reme
13 «IIpurorosseHue pacTBOpOB ¢ bubnmoreka [JOK
onpeaenEéHHON MacCOBOM 10en https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIICCTBAY
19 Kontponbnas pabota Ne2 o teme bubnuoreka LIOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
OKcubl: cOCTaB, KiIacCU(pUKAIINS, bu6mmoreka [JOK
40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonydyenune 1 XuMHUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmotera [JOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
47 OcHoBaHHMsI: COCTaB, KJIacCU(DUKALINS, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




13 [lomyyeHnue u XUMHUYECKHE CBOMCTBA bubnuorexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocTas, Kiaccupukanms, but6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 Ilomyyenne u XMUMHYECKUE CBOMCTBA bubnuoreka LIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMCHKIATYypa,
46 CHOCOébII) II0JI q)eHHsI XI/IMI/I‘IZEKI/IG bubmorexa OK
. Y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTrueckas padota Ne 6. Pemenne
JKCIIEPUMEHTAJILHBIX 3a/1a4 110 TEME bubnuoreka [JOK
47
«OCHOBHBIE KJIACChl HEOPTraHUUYECKUX https://m.edsoo.ru/00ad9b7¢
COCIUHEHMID)
43 I'eneTnueckas CBA3b MEXAY KJIacCaMU bubnuoreka [IOK
HEOPraHUYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001IcHNEe U CHCTeMaTH3alls 3HAHUI
B H https://m.edsoo.ru/00ad9cb2
Kontponbnas padora Ne3 mo teme
50 "OCHOBHBIE KJIaCChl HEOPraHUYECKHUX bubmmorexa TIOK
o p https://m.edsoo.ru/00ad9ela
COCIMHEHMI
[TepBbie MOMBITKH KiTacCUpUKALIIT
51 XUMHYECKUX dJIeMeHTOB. IloHsaTHE 0O bubnmorera [TOK
) https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOTHBIX AJIEMEHTOB
[Tepuoanyeckuii 3aK0H U
52 [leproamueckas cucreMa XUMHIESCKUX bubmorexa LHOK
pHOZ https://m.edsoo.ru/00ada52c¢
anemenToB /I. 1. MenaeneeBa
Bbu6morexa [JOK
53 Ilepuonpl, rpynmnsl, HOATPYIIITBI

https://m.edsoo.ru/00adas52c¢




CTpOGHI/Ie aromoB. CocTaB aTOMHBIX

bubmnoreka 1IOK

54
saep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J0YeK
55 aTOMOB 3J1eMeHTOB [lepnonnueckon bubmmorexa LIOK
PHOA https://m.edsoo.ru/00ada6bc
cuctemsl J[. . Menaeneena
XapakTepucTuka XUMHYECKOTO
56 3JICMEHTA TI0 €T0 TOJIOKCHHIO B bubmuoreka [IOK
[Tepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauueckoro 3akoHa s
pa3BUTHUA HAYKU U npakTuku. J. . bubnuoreka LIOK
57 -
MenneneeB — y4€HbIN, TEJAror U https://m.edsoo.ru/00ada96e
IpaKJaHUH
PesepBHbIit ypok. O6001IeHNE U
58 CI/ICTEMaTI/BZ pI/ISI 3HaHUH / bubmmorexa [IOK
. . https://m.edsoo.ru/00adb33c¢
Bcepoccuiickas npoBepouHast pabota
KonTtponbhas padora Ne4 o teme
59 «Crtpoenne atToMa. XUMHUUYECKAs! CBA3bY bubnmorexa [JOK
p . ' https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHas paboTa
60 DIIEKTPOOTPULIATEIBHOCTh ATOMOB bubmuorexa [JOK
XAMHUYECKUX JJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumudeckas CBs3b bubnmorexa [JOK
https://m.edsoo.ru/00adac34
2 KoBanieHTHas nonsipHast XuMu4yeckas bubnuorexa [JOK
CBsI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHas XUMHYECKas bubnuorexa [JOK
CBsI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIICHUS bubmuoreka [JOK




https://m.edsoo.ru/00adae28

65 OKHUCIUTENHbHO-BOCCTAHOBUTEIIbHBIE | bubnuorexa [JOK
peaxkuuu https://m.edso00.ru/00adb076
bu6mmoreka [IOK
66 0] 1
KCHCITHTEITH 1 BOCCTAHOBHTEH https://m.edsoo.ru/00adb076
PesepHbIii ypok. O60011eHHE
67 CI/ICTIe)MaTm: pm 3HaHI/II\/I'IH 10 TEME 1 bubmorexa [OK
1 https://m.edsoo.ru/00ad9cb2
«CtpoeHne aToMa. XUMHUYECKAs CBS3hY
68 Pe3epBHbIit ypok. O60011eHNE U | bubnuoreka LIOK

cUCTeEMAaTHU3alUg 3HAaHUU

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB ITO
[TPOT'PAMME

68




9a KJIACC

Konn4yectBo 4yacos DJICKTPOHHBIE

Ne Hara undgposbie

Tema ypoka Kontpoasubie | IlpakTuueckue
n/n Bcero H3Y4YeHH S o0pa3oBaTe/bHbIE

padoThI padoTbI
pecypchl

Ilepronrueckuil 3aK0H.

IT

) epuoInYeCcKas CUCTEMA 1 02.09.202 bub6nuoreka LIOK
XUMHUYECKHUX 3eMeHTOB [I. U. 5 https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHUYECKHUX 3JIEMEHTOB 1 05.09.202 bubmorexa [JOK

. o https://m.edsoo.ru/00adb6b6
NIEPBBIX TPEX MEPUOIOB 5
Knaccugukarus 1 HOMEHKIaTypa bubnuoreka LIOK

3 1 09.09.202
HEOPraHWYECKHUX BEILECTB 5 https://m.edsoo.ru/00adb7e2
B .

4 Wbl XUMUYECKON CBH?I/I Y TUIIBI | 12.09.202 bubmuoreka [IOK
KPUCTAIUINYECKUX PEMIETOK 5 https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme

5 «IToBTOpenue n yriayOiaeHue 3HaHUN 1 1 16.09.202
OCHOBHBIX Pa3/eyioB Kypca 8 Kiacca» 5

6 Knaccudukanus XxumMuaeckux | 19.09.202 bubnuoreka [JOK
peakLyii 10 pa3IuyHbIM IIPU3HAKAM 5 o https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMHUUYECKOM BuG 110K

nonrorTeka
. 23.09.202

7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1 3.09.20 httos//m.edsoo.ru/00adbe9a

TeTEePOreHHBIX PEaKLUAX 5




[TonsiTe 0 XUMUYECKOM
paBHOBecHH. PaKTOPHI, BIUSIOLIIE

bu6mmoreka [JOK

7 26.09.202
8 Ha CKOPOCTh XMMHUYECKOH peakiuu u 6.09.20 httos-//m.edsoo.ru/00adea8e
MOJIOKEHUE XUMHUYECKOTO 5 :
paBHOBECHS
0) -
9 KUCIIUTEIbHO-BOCCTAHOBUTEIIHHEIC 30.09.202 bubmuorexa [JOK
peakunu 5 https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTUYECKON BuG 110K
nonMoTeKa
: .10.202
10 nuccoranuu. CUIIbHBIE U clIa0bIe 03.10.20 httos://m.edsoo ru/00adcd68
ANEKTPOIUTHI 5
bu6mmoreka [JOK
i 10.202
1 HomHEIe ypaBHCHILs peakiuit (5)7 0.20 https://m.edsoo.ru/00add448
XUMHUYECKHEe CBOMCTBA KUCIIOT U
OCHOBaHHI B CBETE MPEICTABICHUI bubnmnoreka [JOK
12 . 10.10.202
00 3JIEKTPOIUTUYECKON 5 https://m.edsoo.ru/00add5d8
JIUCCOIAIIUU
XUMHUYECKHE CBOMCTBA COJIEH B Bu6 110K
nonMoTeKa
i 14.10.202
13 eBete HpeHCTaBHeH?H 00 0.20 https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUYECKOMN AUCCOLUALINU 5
bu6mmoreka [JOK
14 IT i 17.10.202
OHATHE O THIPOJIHZE COTICH 5 https://m.edsoo.ru/00add9d4
15 O606IIVICHI/I€ Y CUCTEMAaTHU3AIIHS 71.10.202 bubnuorexa [IOK
3HAaHUN 5 https://m.edsoo.ru/00addd12
16 [TpakTuyeckas padora Ne 1. bubmmoreka [IOK




«Perenne sKcrepuMeHTaIbHbIX 24.10.202 hits://m.edsoo r/00addbfa
3amauy» 5
KonTponbnas padora Ne2 no teme
17 «ONEKTPOIUTUYECKAS TUCCOLUALINS 07.11.202 bubmmorexa [JOK
P a HHATHHA: T https://m.edsoo.ru/00addec0
XUMHYECKHE PEAKIIUU B PACTBOPAX) 5
OO01mas xapakTeprCTUKA TaJIOTCHOB.
18 XUMHUYECKUE CBOWMCTBA HA MPUMEPE 11.11.202 bubmorexa LHOK
PUMED o https://m.edsoo.ru/00addfe2
xJjopa 5
XnopoBoaopoa. ConsiHas KUCIOTa,
19 XMMII/)IquIiIH: CiOﬁCTBa MOJTy4YCHHE 14.11.202 bubmmorera [JOK
’ Y ’ o https://m.edsoo.ru/00ade104
MIPUMEHEHNE 5
IIpaktuyeckas padora Ne 2 o Teme
20 «TonmyueHnne COITHOM KHUCIOTHI 18.11.202 bubmorexa HOK
Y N ’ T https://m.edsoo.ru/00ade348
U3y4YEHUE €€ CBOUCTB) 5
Boruucnenus no ypaBHEHUAM
21 XUMHUYECKUX PEAKIUH, ECIIU OJUH U3 21.11.202 bubmorexa TIOK
peartmi, a T https://m.edso0.ru/00ade488
peareHToB J1aH B U30BITKE 5
2 OO1m1ast XapaKTEepUCTHKA 3JIEMEHTOB 2511.202 bubnuoreka [JOK
VIA-rpynnsl 5 https://m.edsoo.ru/00ade64a
AnnoTtponHbie MOTUGUKALIUN CEPHI.
73 Haxoxnenue cepbl 1 €€ coeqMHEHU I 28.11.202 bu6mmoreka [JOK
B pUpOAE. XUMHUUYECKHE CBOMCTBA 5 o https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoji, CTpOeHUE, ) 02.12.202 bubnunoreka [IOK
¢u3nueckre 1 XUMUYECKHE CBOMCTBA 5 https://m.edsoo.ru/00ade802
25 Oxkcunpl cepsl. CepHasi KUCIIOTA, bubnmoreka [JOK




buznyecKkue 1 XUMHUIECKHE
CBOICTBA, IPUMEHEHUE

05.12.202
5

https://m.edsoo.ru/00adea28

XHUMHUYECKUE PEAKLINH, JIEKAILUE B
OCHOBE ITPOMBILIIEHHOT'O crocoda
MIOJIyYEHUS] CEPHON KUCIIOTHI.

bu6mmoreka [JOK

26 09.12.202
XUMHUYECKOE 3arpsi3HEHUE 5 https://m.edsoo.ru/00adec8a
OKPYXAaIoIIeil Cpebl COCTUHEHUSIMU
cepsl
B CJIEHHE MacCOBOM 10 ona

7 BIYMCIICHHUE M BOM JIOJIN BBIXOJT 16.12.202 bu6mmoreka [{OK
NPOIYKTa peaKLnuu 5 https://m.edsoo.ru/00adec8a
OO61as xapakTepuCcTUKa 3JIEMEHTOB
VA- LA

)8 rpynnsl. A3oT, 19.12.202 bubnuoreka [JOK
pacrpoCTpaHEHUE B IIPUPOIE, 5 https://m.edsoo.ru/00adeeab
dbusznyecKue 1 XUMUIECKHE CBONCTBA
AMMHUak, ero puznYecKue u BuG OK

29 XMMHYECKHUE CBOMCTBA, MOJYYEHUE U 23.12.202 nosmorexa I

https://m.edsoo.ru/00adf004
MPUMEHEHUE 5
[Tpaktrueckas padota Ne 3 o Teme BuG 110K
noIMoTeKa

30 I1 26.12.202
« (?,queHHe AMMHaKa, H3yHeHHe ero https://m.edsoo.ru/00adf180
CBOMCTB» 5

31 A3oTHas kuciora, e€ Gu3nvIecKkue u 30.12.202 bubnuorexa [JOK
XUMHUYECKHE CBOWCTBA 5 o https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH

32 aMMOHHUS B KAU€CTBE MUHEPAJIbHBIX 13.01.202 bubnuoreka LIOK
ynoopeHuii. XuMH4YeCcKoe 6 o https://m.eds0o.ru/00adf518

3arps3HCHUC oxpymaromeﬁ Cpcabl




COCIMHCHUAMHU a30Ta

®docdop. Oxcun pochopa (V) u

bubmnoreka IIOK
16.01.202
33 dochophuas KI/ICJ'I?T&, dusngeckue u 6.01.20 httns://m_edsoo ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIy4eHHE 6
Ucnonb3oBanue pocdaros B
34 KaueCcTBe MUHEPAJIbHBIX YI00pEHUH. 20.01.202 bubnmoreka [JOK
3arpsi3HEHUE MPUPOTHON CPEIBI 6 o https://m.edsoo.ru/00adfc20
docharamu
VYrnepoa, pacnpocTpaHeHUE B
35 pu I()) i[ gmnzecxie U XUMHUYECKHE 23.01.202 bubmmorexa [JOK
p E) Aes o https://m.edsoo.ru/00adfd9c
CBOMCTBa 6
Oxkcuppl yraepoaa, ux pusnueckue u
36 XAMHUYECKHE CBOUCTBA. 27.01.202 bubmuorexa [JOK
DKosiornyeckue npooIemsl, 6 https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcHIoM yriaeponaa (IV)
" bubmuoreka [IOK
3 30.01.202
7 YrombHas KHCIOTa i € con 6 https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o Teme
13 "[losrydyeHune yriekucsioro rasa. 03.02.202 bubnuoreka LIOK
KayecTBenHas peakius Ha KapOOHaT- 6 https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHbIE MTOHATHS 00 Eub 10K
noIMoTeKa
06.02.202
39 OPTAHIHCCKUX BEIIECTBAX Kak 0 https://m.edsoo.ru/00ae054¢
COCIMHEHMSIX YTIIepoia 6
40 Kpemnuii u ero coenunenus 10.02.202 buGmorera [JOK

6

https://m.edsoo.ru/00ae080a




ITpakTrueckast pabora Ne 5.

Pemenne OKCIICPUMCHTAJIBHEBIX 3a/1a4

bu6mmoreka [IOK

41 13.02.202
no teme «BaxHeie HeMeTabl U 6 https://m.edsoo.ru/00ae0bf2
HX COCAMHEHUS
Kontponbnas padora Ne3 mo teme Eu6 OK
42 «Baxxnenme HeMeTaubl U UX 17.02.202 nommorexa I
https://m.edsoo.ru/00ac0e18
COCIUHEHUI» 6
OO61as xapakTepucTUKa
XHMHYECKHUX IJICMEHTOB —
METAJJIOB. MeTajinyeckas CBsi3b U
43 20.02.200 bub6mmoreka [JOK
METAJUINYECKAS KPUCTAIUINYECKAs 6 https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBONCTBA METAJIJIOB. 56 OK
44 DNEKTPOXUMHUECKUN Psift 24.02.202 nomoreka L
N https://m.edsoo.ru/00acl156
HAIPSHKEHUN METAIIOB 6
O061mue cnocoObl MOTYYEHHUS
MetaiioB. CrutaBbl. Berancienus mo Bu6 110K
noIMoTEKA
45 aBHE ec CaKITUH, 27.02.202
YPABHCHIAM XUMHITICCIIX peariit https://m.edsoo.ru/00ael156
€CJIM OJITUH U3 PEareHTOB COJCPIKUT 6
MIPUMECH
Bbu6morexa [JOK
46 ITo € 0 Koppo3 €TaIlJIo 03.03.202
o PPO3HI METAILIOB 6 https://m.edsoo.ru/00ael1278
b K
47 [llenounbie METaJIIbI 06.03.202 nommorexa 110
6 https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK

10.03.202




Kamust 6 https://m.edsoo.ru/00ae14b2
49 Hlen0q}v103eMenLHvHe METaJIJIbI — 13.03.202 bubmuorexa [JOK
KaJIbIIUH U Maruuu 6 https://m.edsoo.ru/00ael5e8
N bu6mmoreka [JOK
50 Baxneiie coequHEHN KaJIbIUI 27.03.202 httos://m.edsoo ru/00ae] 568
51 O6o6uuleﬂne Y CUCTEMaTHU3AIIHS 20.03.202
3HaHUHN
6
57 JKécTkoCcTh BOJIBI M CITOCOOBI €€ 24.03.202 bu6mmoreka [JOK
YCTpPaAHEHUS 6 https://m.edsoo.ru/00aec1886
IIpakTtuyeckas padora Ne 6 o Teme B 10K
nonMMoTeKa
"Keé & 27.03.202
>3 XeCTKOCTL”BOHH 1 METOJIBT cC 7.03.20 https://m.edsoo.ru/00aelae8
yCTpaHEHUs 6
bubmuoreka [{OK
i .04.202
>4 AJIIOMUHUTA 27 04.20 https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBONCTBA OKCHJIA U 10.04.202 bubnuoreka LIOK
TUJIPOKCUIA 6 https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
>6 Keneso 24'04'202 https://m.edsoo0.ru/00ae1d86
57 Oxcupl, THAPOKCHUIBI U COITU 17.04.200 bubnuoreka [IOK

xenesa (11) u xxenesa (III)

6

https://m.edsoo.ru/00ae35e6




O00011IeHNE U CUCTEMATHU3AIUS

58 . 21.04.202
3HaHUI
6
[Tpaktuueckas padora Ne 7.
59 Pewenune 3KCHepiIM€HTaJILHBIX 3a1a4 24.04.200 bubnuoreka [IOK
1o TeMe «Baknenmue MeTauibl U UX 6 https://m.edsoo.ru/00ae3de8
COCTMHECHHUS
Boruucnenus o ypaBHEHUsIM
XUMUYECKUX PEAKIUH, €CIIH OJUH U3
60 peareHToB J1aH B U30BITKE WU 78.04.202 bubnuoreka [IOK
COIEPKUT IpUMECH. Beruncinenus 6 https://m.edsoo.ru/00ael1750
MAaCCOBOM JI0JIM BBIXOJA MPOIYKTA
peakuuu
61 O606I£I€HI/I€ U cHUCcTeMaTU3alus 05.05.202
3HaHUI
6
Kontponbnas pabora Ne4 o teme
62 «Baxxueime MeTamibl U UX 08.05.202
COEIMHEHUS 6
63 BemectBa u l\il'aTepI/IaJII)I B 12.05.202 bubnmoreka [JOK
MOBCCIHECBHOM KHU3HHU YEJIOBEKA 6 https://m.edsoo.ru/00ae3f50
64 XI/IMI/I‘ICCKOGVSanHSHeHI/Ie 15.05.202 bubnuoreka [IOK
OKPYXKaroILIEN CpeEbI 6 https://m.edsoo.ru/00ae4270
P
65 0JIb XUMHUHU B PEILICHUU 19.05.202 bubnuoreka LIOK

HKOJIOTUYECKUX MTPOOIIEM

6

https://m.edsoo.ru/00ae4270




66 PesepBHbIi1 ypok. O6061116Hne U | 9.05.202 bubnuoreka [IOK
CHUCTEMAaTH3al1s 3HAaHUH 6 https://m.edsoo.ru/00ae0d0a
67 PesepBHBIit ypoK. O606iHeHI/Ie u ) 26.05.202 bubnunorexa [JOK
CHCTEMATHU3ALNsl 3HAHUU 6 https://m.edsoo.ru/00adb33c
68 PesepBHBIif ypoK. 06061116Hne u | 26.05.200 bubmuorexa [JOK
cucTeMaTu3alnus 3HaHu! 6 https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
[MPOI'PAMME
96 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbBIE
Ne Hdara nupposeie
Tema ypoxa Konrpoasbnsie | IIpakTuyeckue
n/n Bcero H3Y4YeHH S o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.
| [lepnoauueckas cucrema | 02.09.202 bubmumoreka [IOK
XUMHUYECKUX 3eMeHToB J[. U. 5 https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOWCTB XMMUYECKUX IJIEMEHTOB 1 05.09.202 bubmorexa HHOK
N T https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX IIEPUOIOB 5
3 Kinaccudukanust 1 HOMEHKIIaTypa 1 bubmuorexa [JOK




HEOPTraHNYECKUX BEIICCTB

09.09.202
5

https://m.edsoo.ru/00adb7e2

Buapl xuMuueckou CBS3U U THUIBI

bu6mmoreka [JOK

4 12.09.202
KPUCTAINTMYECKUX PEMIETOK 5 https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo teme
5 «IToBTOpenue u yriayOiaeHue 3HaHUIA 16.09.202
OCHOBHBIX Pa3felioB Kypca 8 Kiaccay 5
6 Knaccudukaius XuMHIeCKux 19.09.202 bubnuoreka LIOK
peaKLuii 110 pa3aIu4HbIM IIPU3HAKAM 5 o https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMUYECKOMN Bu6 110K
nonnoTeka
Nl 23.09.202
/ PCAKIIH. HIOHATHE O TOMOTCHHRIX 1 https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX 5
[TonsiTHE O XUMHUECKOM
aBHOBecHH. DAKTOPHI, BIUAIONINE
8 Ela CKOpPOCTh XI/IMI/I‘ISCKOﬁ eaKmI/II/I u 26.09.202 bubmorexa HOK
P peaxt o https://m.edsoo.ru/00adc28¢
MOJIOKCHUE XUMHUIECKOTO 5
paBHOBECHS
9) -
9 KUCIIUTEILHO-BOCCTAHOBUTEIILHBIC 30.09.202 bubmuorexa [JOK
peakunu 5 https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTUYECKON BuG 10K
nonIMoTeKa
10 .C 0 03.10.202
auccoruanyu. CHIIBHBIC U CIIA0BIE https://m.edsoo.ru/00adcd68
SJICKTPOJINTHI 5
11 HonHbIe ypaBHEHUs peakLUi 07.10.202 bubmmorexa [JOK

5

https://m.edsoo.ru/00add448




XUMHUYeCKHEe CBOMCTBA KHCIIOT B

12 OCHOBAaHM B CBETE NIPEICTABICHUN 10.10.202 bubmuotexa [JOK
00 3IIEKTPOTUTHIECKON 5 o https://m.edsoo.ru/00add5d8
IUCCOLIUAIHA
XnMHUYecKre CBOMCTBA COJIeH B Bu6 10K
. HOJIMOTEKA
13 CBETE Hpe,Z[CTaBJ'IeHI:II/I 00 14.10.202 hits://m.edsoo ra/00addgh?
AICKTPOIUTHICCKON JUCCOIHAIIIHI 5
. bu6mmoreka [JOK
14 [TonsiTne o runponuse conen ;7.10.202 hits://m_edsoo ru/00addoda
15 O606IJULeHHe 1 CUCTEMaTHU3AIMS 21.10.202 bubmuoreka [{OK
3HAHUU 5 https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1.
16 «Perrenne sKkcriepuMeHTaIbHBIX 24.10.202 Bubmorexa OK
p o https://m.edsoo.ru/00addbfa
3a7a9» 5
KonrtpomnsHas padora Ne2 o reme
17 «ONEKTPOJIUTHYECKAS JUCCOIIHAIIHS 07.11.202 bubnmorexa [IOK
p A HHATHA. o https://m.edsoo.ru/00addec0
XUMHUECKHE PEAKIIUU B PACTBOPAX) 5
OO6m1as XxapakTepruCTHKA TaJOTeHOB.
18 XUMHYECKHE CBOMCTBA HA IIPUMEPE 11.11.202 bubmorexa LOK
PHMED o https://m.edsoo.ru/00addfe2
xJjopa 5
XsopoBoaopoa. ComnsiHast KUCIIOTa,
19 XUMHYECKHE CBOICTBA, MOIyUECHHE 14.11.202 bubmmorexa LHOK
’ y ’ o https://m.edsoo.ru/00ade104
IIPUMEHEHUE 5
[IpakTnueckas pabora Ne 2 o Teme
20 «[Toxyuenne CoOITHON KUCIOTHI 18.11.202 bubmorexa LHOK
y N . ’ o https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOWCTBY 5




Brraucnenus mo YPaBHCHUAM

bu6mmoreka [IOK
7 21.11.202
21 XMMHYECKUX PEAKIUi, €CITU OJUH U3 httos://m.edsoo.ra/00aded S8
peareHToB JIaH B U30BITKE 5
06 e
” 1[asi XapakTepUCTUKA DJIEMEHTOB 2511.202 bubnuoreka [IOK
VIA-rpynmsl 5 https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(BUKALIUN CEPHI.
73 HaxoxeHue cepsl U €€ COeIMHEHU I 78.11.202 bubnuoreka [JOK
B IIpUpOJE. XUMHUUYECKUE CBOMCTBA 5 o https://m.edsoo.ru/00ade64a
cepbl
C
4 €pOBOAOPOL, CTPOCHHUE, ) 02.12.200 bubnnoreka [JOK
bu3nYeCKue ¥ XUMUIECKHIE CBOHCTBA 5 https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHas KHCIIOTA,
25 ¢duznyecKkue 1 XUMHUIECKHE 05.12.202 bubmmorexa [JOK
. o https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE 5
XHUMHUUYECKUE PEAKUH, JIEIKALUE B
OCHOBE ITPOMBIIINIEHHOTO CII0co0a
IIOJIyYEHUS CEPHOMN KUCIIOTHI.
26 y Y 09.12.202 bubmuoreka [{OK
XHUMHUUYECKOE 3arpsi3sHEHUE 5 https://m.edsoo.ru/00adec8a
OKpY KarolleH cpesibl COEANHEHUAMHU
cepbl
B CJICHME MacCOBOM [0 ona
7 BIYUCIICHUE M BOM JIOJIH BBIXO]I 16.12.202 bubmuoreka [{OK

IIPOJIyKTa PEaKLIUH

5

https://m.edsoo.ru/00adec8a




O6H_Ia${ XApaKTCPUCTHKA 2JICMCHTOB

)3 VA-rpynmsl. A3or, 19.12.202 bubmuotexa [JOK
pacupocTpaHeHue B IIPUPOLE, 5 o https://m.edsoo.ru/00adeea6
¢buznyecKkue U XuMUYECKHe CBONCTBA
AMMHak, ero Gpusuveckue u Bu6 10K

nonMoTeKa
i 23.12.202

29 XUMHUYECKHE CBOICTBA, MOJIyYeHUE U hits://m.edsoo r/00adf004
MIPUMEHEHNE 5
[IpakTnueckas padora Ne 3 o Teme

30 «Ilomyuenne aMmmuaka, H3y4eHHE €ro 26.12.202 bubmotera [TOK

. y - 1Y o https://m.edsoo.ru/00adf180
CBOMCTB» 5
A30THas KucioTa, e€ puznueckue u bubnmoreka [JOK

31 . 30.12.202
XAMUYECKHAE CBOWCTBA 5 https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX Eub 110K

_ nonMoTeKa

32 ynoopeHuil. XumMudeckoe ) 13.01.202 hits://m_ edsoo.ru/00adf5 18
3arpsisHEHNE OKpY Karolleil cpebl 6
COCTMHEHHSIMH a30Ta
®ocdop. Okenn dpochopa (V) u

33 dpocg)o pHaSI KH?H(Cl))Ta q)q)vll)m(qezmne U 16.01.202 bubmorexa HOK

P L o https://m.eds0o.ru/00adf68a
XHUMHUYECKHE CBOICTBA, MOJIy4eHHE 6
Ucnonb3oBanue pocdaros B

34 KaueCcTBe MUHEPAJIbHBIX YI00pEHUH. 20.01.202 bubnmoreka [JOK
3arpsi3HEHUE PUPOTHON CPEIBI 6 o https://m.eds00.ru/00adfc20
dbocharamm
Yraepond, pacipocTpaHEeHHE B

35 pu I()) i[ E)I/I?;I/IE)ICCTI;I:/IC U XUMHUYECKHe 23.01.202 bubmmorexa [JOK

P ? e o https://m.eds0o.ru/00adfd9c
CBOMCTBa 6




Oxkcupsl yraepoaa, ux pusndeckue u

36 XUMHYECKHE CBOMCTBA. 27.01.202 bu6mmoreka [IOK
DKosioru4eckre npooIeMsl, 6 o https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ okcuaoM yrieposa (IV)

N bubnuorexa [JOK
.01.202

37 VronbHast KUCIIOTa U €€ COJIH 20 01.20 hits://m.edsoo ru/00ac006¢
[Tpaktuueckas padora Ne 4 o Teme
"[TonyueHne YIiIEKUCIOTO rasa.

13 y y 03.02.202 bu6mmoreka [JOK
KauecTBeHHast peakuus Ha KapOoOHaT- 6 https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavanbHBIC TTOHATHS 00 Eub 110K
HOIHOTEKA
.02.202

39 OpraHMYECKUX BELIECTBAX KaK O 06.02.20 hitns://m.edsoo ra/00ac05de

COCTMHECHHSAX yIJIepoaa 6
bu6mmoreka [IOK
% 10.02.202

40 Kpemsuii u ero coeumenns 60 0220 https://m.edsoo.ru/00ac080a
[Tpaktuyeckas padora Ne 5.

41 Pelienue sxcnepuMeHTANBHBIX 3a1a4 13.02.200 bubnuoreka [JOK
1o Teme «BaxHeimume HeMeTaUIBI U 6 o https://m.edsoo.ru/00ae0bf2
HUX COEIUHEHUSD
KoHnTtponbHas padora Ne3 mo teme BuG OK

42 «BaxkHelH111Ee HEMETAIIIBI U UX 17.02.202 nomorexa I

https://m.edsoo.ru/00ae0el8
COCIUHEHUS 6

43 OO0m1as xapakTepucTuKa bubmuorexa [JOK
XAMHAYECKUX DIIEMEHTOB — 20.02.202 https://m.edsoo.ru/00ae103e
MeTaiuIoB. Merauinueckas CBSI3b U 6

MCTAJUIMYCCKAS KPpUCTAJIINYCCKAA




pemérka. Pu3nvecKre CBONCTBA
METaJIOB

XUMHUYECKHUE CBOMCTBA METAJJIOB.

Bbu6morexa [JOK

44 BHeKTpoxmimquKHH pan 24.02.202 hitps://m.edsoo ra/00ael 156
HAIpPSHKEHUN METAIIIOB 6
OO6mre cnocoObl MOTYYSHHUS
MetaiutoB. CruiaBbel. Beraucnenus mo Eub 110K
noIMoTEKA
i 27.02.202
45 YPAaBHEHUSIM XUMUYECKHUX PEAKLIUM, 7.02.20 hitps://m.edsoo ra/00ael 156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT 6
MpuUMecH
Bbu6mmorexa [JOK
46 [TonsiTHE O KOPPO3MK METAJLIOB 23.03.202 hitps:/m_edsoo.ru/00ac 1278
bu6mmoreka [JOK
.03.202
47 Llenourere meTanbl (6)6 0320 https://m.edsoo.ru/00ae14b2
43 Oxcupl U TUAPOKCUBI HATPUS U 10.03.202 bub6nuoreka LIOK
KaJns 6 https://m.edsoo.ru/00ae14b2
49 ILIenoquI03eMenLHuLIe METAJIJIbI — 13.03.202 bubnuorexa [IOK
KallbLIUH U Maruum 6 https://m.edsoo.ru/00ael5e8
N bu6mmoreka [IOK
50 Baxneie coequHEHN KaJIbIUI 27.03.202 httos//m.edsoo.ru/00ae 1 568
51 O06o061meHne U cucTeMaTH3aIUs 20.03.202

3HAHUU

6




JKEcTKOCTh BOIBI U CIIOCOOEI €6

bu6mmoreka [JOK

52 24.03.202
YCTpaHCHUS 6 https://m.eds00.1ru/00ae1886
[Tpaktuueckas padora Ne 6 mo Teme B OK
53 "XEcTKOCTh BOABI U METOEI €€ 27.03.202 nbnnoteka 11
| https://m.edsoo.ru/00aelae8
YCTpaHEHUs 6
bu6mmoreka [JOK
i .04.202
>4 Amomuii (6)7 04.20 https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOICTBA OKCHIA U 10.04.202 bubnuoreka [IOK
TUIPOKCUIA 6 https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
>6 Kenezo é4'04'202 https://m.edsoo.ru/00ae1d86
57 Oxcuipl, TMIPOKCHUIIBI U COJIN 17.04.202 bubnuorexa LIOK
xenesa (II) u xenesa (111) 6 https://m.edsoo.ru/00ae35¢6
58 O606I£I€HI/IC U CUCTEMAaTHU3aIusI 21.04.202
3HaAHUU
6
[Tpaktuueckas paGora Ne 7.
59 Pemienue 3KcnepI:IMeHTaJILHLIX 3aja4 24.04.200 bu6nuoreka [IOK
o Teme «BaxkHeile MeTajuibl U UX 6 https://m.edsoo.ru/00ae3de8
COCJTMHEHHUS
60 Brrunciienns mo ypaBHEHHSIM bubmuorexa [JOK
XUMHYECKUX PEaKIui, eClIu OJUH U3 28.04.202 https://m.edsoo.ru/00ae1750
pEeareHToB JIaH B U30BITKE WIN 6




COJICPXKUT MpUMecH. BerauciaeHus
MacCOBOH J0JM BbIXOJIa TIPOIYKTa
peaxkuuu

O0001IeHrEe ¥ cucTeMaTA3aIHs

61 . 05.05.202
3HaHUHN
6
Kontponbnas padota Ne4 o Teme
62 «Baxuneime MeTauibl 1 UX 08.05.202
COEIMHEHUSD) 6
63 Bemectsa n I\iI’aTepI/IaHBI B 12.05.202 bubnuoreka [IOK
IIOBCEAHEBHOM KU3HU YEJIOBEKa 6 https://m.edsoo.ru/00ae3f50
64 XI/IMI/IHGCKOGv3anSI3HeHI/Ie 15.05.202 bubnmoreka [JOK
OKPYKarollen cpeapl 6 https://m.edsoo.ru/00ae4270
65 Ponp XMy B pereHuu 19.05.202 bubnnorexa [JOK
9KOJIOTUYECKUX TTPOOIeM 6 https://m.edsoo.ru/00ae4270
66 Pe3epBHbIil ypok. 0606111eH1/Ie u 2.05.202 bubnuoreka LIOK
CHCTEeMaTu3alus 3HAaHUN 6 https://m.edsoo.ru/00ae0d0a
67 PesepBHBIif ypoK. 06061116Hne u 26.05.202 bubnmoreka [JOK
CHCTEMATHU3AINS 3HAHUU 6 https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O6001ICHHE 1 26.05.202 bubnnorexa [JOK

cHCTeMaTHu3alus 3HaHUH

6

https://m.edsoo.ru/00ad9cb2




OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68




98 KJIACC

Konn4yectBo 4yacos DJICKTPOHHBIE

Ne Hara undgposbie

Tema ypoka Kontpoasubie | IlpakTuueckue
n/n Bcero H3Y4YeHH S o0pa3oBaTe/bHbIE

padoThI padoTbI
pecypchl

Ilepronrueckuil 3aK0H.

IT

) epuoInYeCcKas CUCTEMA 1 02.09.202 bub6nuoreka LIOK
XUMHUYECKHUX 3eMeHTOB [I. U. 5 https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHUYECKHUX 3JIEMEHTOB 1 05.09.202 bubmorexa [JOK

. o https://m.edsoo.ru/00adb6b6
NIEPBBIX TPEX MEPUOIOB 5
Knaccugukarus 1 HOMEHKIaTypa bubnuoreka LIOK

3 1 09.09.202
HEOPraHWYECKHUX BEILECTB 5 https://m.edsoo.ru/00adb7e2
B .

4 Wbl XUMUYECKON CBH?I/I Y TUIIBI | 12.09.202 bubmuoreka [IOK
KPUCTAIUINYECKUX PEMIETOK 5 https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme

5 «IToBTOpenue n yriayOiaeHue 3HaHUN 1 1 16.09.202
OCHOBHBIX Pa3/eyioB Kypca 8 Kiacca» 5

6 Knaccudukanus XxumMuaeckux | 19.09.202 bubnuoreka [JOK
peakLyii 10 pa3IuyHbIM IIPU3HAKAM 5 o https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMHUUYECKOM BuG 110K

nonrorTeka
. 23.09.202

7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1 3.09.20 httos//m.edsoo.ru/00adbe9a

TeTEePOreHHBIX PEaKLUAX 5




[TonsiTe 0 XUMUYECKOM
paBHOBecHH. PaKTOPHI, BIUSIOLIIE

bu6mmoreka [JOK

7 26.09.202
8 Ha CKOPOCTh XMMHUYECKOH peakiuu u 6.09.20 httos-//m.edsoo.ru/00adea8e
MOJIOKEHUE XUMHUYECKOTO 5 :
paBHOBECHS
0) -
9 KUCIIUTEIbHO-BOCCTAHOBUTEIIHHEIC 30.09.202 bubmuorexa [JOK
peakunu 5 https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTUYECKON BuG 110K
nonMoTeKa
: .10.202
10 nuccoranuu. CUIIbHBIE U clIa0bIe 03.10.20 httos://m.edsoo ru/00adcd68
ANEKTPOIUTHI 5
bu6mmoreka [JOK
i 10.202
1 HomHEIe ypaBHCHILs peakiuit (5)7 0.20 https://m.edsoo.ru/00add448
XUMHUYECKHEe CBOMCTBA KUCIIOT U
OCHOBaHHI B CBETE MPEICTABICHUI bubnmnoreka [JOK
12 . 10.10.202
00 3JIEKTPOIUTUYECKON 5 https://m.edsoo.ru/00add5d8
JIUCCOIAIIUU
XUMHUYECKHE CBOMCTBA COJIEH B Bu6 110K
nonMoTeKa
i 14.10.202
13 eBete HpeHCTaBHeH?H 00 0.20 https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUYECKOMN AUCCOLUALINU 5
bu6mmoreka [JOK
14 IT i 17.10.202
OHATHE O THIPOJIHZE COTICH 5 https://m.edsoo.ru/00add9d4
15 O606IIVICHI/I€ Y CUCTEMAaTHU3AIIHS 71.10.202 bubnuorexa [IOK
3HAaHUN 5 https://m.edsoo.ru/00addd12
16 [TpakTuyeckas padora Ne 1. bubmmoreka [IOK




«Perenne sKcrepuMeHTaIbHbIX 24.10.202 hits://m.edsoo r/00addbfa
3amauy» 5
KonTponbnas padora Ne2 no teme
17 «ONEKTPOIUTUYECKAS TUCCOLUALINS 07.11.202 bubmmorexa [JOK
P a HHATHHA: T https://m.edsoo.ru/00addec0
XUMHYECKHE PEAKIIUU B PACTBOPAX) 5
OO01mas xapakTeprCTUKA TaJIOTCHOB.
18 XUMHUYECKUE CBOWMCTBA HA MPUMEPE 11.11.202 bubmorexa LHOK
PUMED o https://m.edsoo.ru/00addfe2
xJjopa 5
XnopoBoaopoa. ConsiHas KUCIOTa,
19 XMMII/)IquIiIH: CiOﬁCTBa MOJTy4YCHHE 14.11.202 bubmmorera [JOK
’ Y ’ o https://m.edsoo.ru/00ade104
MIPUMEHEHNE 5
IIpaktuyeckas padora Ne 2 o Teme
20 «TonmyueHnne COITHOM KHUCIOTHI 18.11.202 bubmorexa HOK
Y N ’ T https://m.edsoo.ru/00ade348
U3y4YEHUE €€ CBOUCTB) 5
Boruucnenus no ypaBHEHUAM
21 XUMHUYECKUX PEAKIUH, ECIIU OJUH U3 21.11.202 bubmorexa TIOK
peartmi, a T https://m.edso0.ru/00ade488
peareHToB J1aH B U30BITKE 5
2 OO1m1ast XapaKTEepUCTHKA 3JIEMEHTOB 2511.202 bubnuoreka [JOK
VIA-rpynnsl 5 https://m.edsoo.ru/00ade64a
AnnoTtponHbie MOTUGUKALIUN CEPHI.
73 Haxoxnenue cepbl 1 €€ coeqMHEHU I 28.11.202 bu6mmoreka [JOK
B pUpOAE. XUMHUUYECKHE CBOMCTBA 5 o https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoji, CTpOeHUE, ) 02.12.202 bubnunoreka [IOK
¢u3nueckre 1 XUMUYECKHE CBOMCTBA 5 https://m.edsoo.ru/00ade802
25 Oxkcunpl cepsl. CepHasi KUCIIOTA, bubnmoreka [JOK




buznyecKkue 1 XUMHUIECKHE
CBOICTBA, IPUMEHEHUE

05.12.202
5

https://m.edsoo.ru/00adea28

XHUMHUYECKUE PEAKLINH, JIEKAILUE B
OCHOBE ITPOMBILIIEHHOT'O crocoda
MIOJIyYEHUS] CEPHON KUCIIOTHI.

bu6mmoreka [JOK

26 09.12.202
XUMHUYECKOE 3arpsi3HEHUE 5 https://m.edsoo.ru/00adec8a
OKPYXAaIoIIeil Cpebl COCTUHEHUSIMU
cepsl
B CJIEHHE MacCOBOM 10 ona

7 BIYMCIICHHUE M BOM JIOJIN BBIXOJT 16.12.202 bu6mmoreka [{OK
NPOIYKTa peaKLnuu 5 https://m.edsoo.ru/00adec8a
OO61as xapakTepuCcTUKa 3JIEMEHTOB
VA- LA

)8 rpynnsl. A3oT, 19.12.202 bubnuoreka [JOK
pacrpoCTpaHEHUE B IIPUPOIE, 5 https://m.edsoo.ru/00adeeab
dbusznyecKue 1 XUMUIECKHE CBONCTBA
AMMHUak, ero puznYecKue u BuG OK

29 XMMHYECKHUE CBOMCTBA, MOJYYEHUE U 23.12.202 nosmorexa I

https://m.edsoo.ru/00adf004
MPUMEHEHUE 5
[Tpaktrueckas padota Ne 3 o Teme BuG 110K
noIMoTeKa

30 I1 26.12.202
« (?,queHHe AMMHaKa, H3yHeHHe ero https://m.edsoo.ru/00adf180
CBOMCTB» 5

31 A3oTHas kuciora, e€ Gu3nvIecKkue u 30.12.202 bubnuorexa [JOK
XUMHUYECKHE CBOWCTBA 5 o https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH

32 aMMOHHUS B KAU€CTBE MUHEPAJIbHBIX 13.01.202 bubnuoreka LIOK
ynoopeHuii. XuMH4YeCcKoe 6 o https://m.eds0o.ru/00adf518

3arps3HCHUC oxpymaromeﬁ Cpcabl




COCIMHCHUAMHU a30Ta

®docdop. Oxcun pochopa (V) u

bubmnoreka IIOK
16.01.202
33 dochophuas KI/ICJ'I?T&, dusngeckue u 6.01.20 httns://m_edsoo ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIy4eHHE 6
Ucnonb3oBanue pocdaros B
34 KaueCcTBe MUHEPAJIbHBIX YI00pEHUH. 20.01.202 bubnmoreka [JOK
3arpsi3HEHUE MPUPOTHON CPEIBI 6 o https://m.edsoo.ru/00adfc20
docharamu
VYrnepoa, pacnpocTpaHeHUE B
35 pu I()) i[ gmnzecxie U XUMHUYECKHE 23.01.202 bubmmorexa [JOK
p E) Aes o https://m.edsoo.ru/00adfd9c
CBOMCTBa 6
Oxkcuppl yraepoaa, ux pusnueckue u
36 XAMHUYECKHE CBOUCTBA. 27.01.202 bubmuorexa [JOK
DKosiornyeckue npooIemsl, 6 https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcHIoM yriaeponaa (IV)
" bubmuoreka [IOK
3 30.01.202
7 YrombHas KHCIOTa i € con 6 https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o Teme
13 "[losrydyeHune yriekucsioro rasa. 03.02.202 bubnuoreka LIOK
KayecTBenHas peakius Ha KapOOHaT- 6 https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHbIE MTOHATHS 00 Eub 10K
noIMoTeKa
06.02.202
39 OPTAHIHCCKUX BEIIECTBAX Kak 0 https://m.edsoo.ru/00ae054¢
COCIMHEHMSIX YTIIepoia 6
40 Kpemnuii u ero coenunenus 10.02.202 buGmorera [JOK

6

https://m.edsoo.ru/00ae080a




ITpakTrueckast pabora Ne 5.

Pemenne OKCIICPUMCHTAJIBHEBIX 3a/1a4

bu6mmoreka [IOK

41 13.02.202
no teme «BaxHeie HeMeTabl U 6 https://m.edsoo.ru/00ae0bf2
HX COCAMHEHUS
Kontponbnas padora Ne3 mo teme Eu6 OK
42 «Baxxnenme HeMeTaubl U UX 17.02.202 nommorexa I
https://m.edsoo.ru/00ac0e18
COCIUHEHUI» 6
OO61as xapakTepucTUKa
XHMHYECKHUX IJICMEHTOB —
METAJJIOB. MeTajinyeckas CBsi3b U
43 20.02.200 bub6mmoreka [JOK
METAJUINYECKAS KPUCTAIUINYECKAs 6 https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBONCTBA METAJIJIOB. 56 OK
44 DNEKTPOXUMHUECKUN Psift 24.02.202 nomoreka L
N https://m.edsoo.ru/00acl156
HAIPSHKEHUN METAIIOB 6
O061mue cnocoObl MOTYYEHHUS
MetaiioB. CrutaBbl. Berancienus mo Bu6 110K
noIMoTEKA
45 aBHE ec CaKITUH, 27.02.202
YPABHCHIAM XUMHITICCIIX peariit https://m.edsoo.ru/00ael156
€CJIM OJITUH U3 PEareHTOB COJCPIKUT 6
MIPUMECH
Bbu6morexa [JOK
46 ITo € 0 Koppo3 €TaIlJIo 03.03.202
o PPO3HI METAILIOB 6 https://m.edsoo.ru/00ael1278
b K
47 [llenounbie METaJIIbI 06.03.202 nommorexa 110
6 https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK

10.03.202




Kamust 6 https://m.edsoo.ru/00ae14b2
49 Hlen0q}v103eMenLHvHe METaJIJIbI — 13.03.202 bubmuorexa [JOK
KaJIbIIUH U Maruuu 6 https://m.edsoo.ru/00ael5e8
N bu6mmoreka [JOK
50 Baxneiie coequHEHN KaJIbIUI 27.03.202 httos://m.edsoo ru/00ae] 568
51 O6o6uuleﬂne Y CUCTEMaTHU3AIIHS 20.03.202
3HaHUHN
6
57 JKécTkoCcTh BOJIBI M CITOCOOBI €€ 24.03.202 bu6mmoreka [JOK
YCTpPaAHEHUS 6 https://m.edsoo.ru/00aec1886
IIpakTtuyeckas padora Ne 6 o Teme B 10K
nonMMoTeKa
"Keé & 27.03.202
>3 XeCTKOCTL”BOHH 1 METOJIBT cC 7.03.20 https://m.edsoo.ru/00aelae8
yCTpaHEHUs 6
bubmuoreka [{OK
i .04.202
>4 AJIIOMUHUTA 27 04.20 https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBONCTBA OKCHJIA U 10.04.202 bubnuoreka LIOK
TUJIPOKCUIA 6 https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
>6 Keneso 24'04'202 https://m.edsoo0.ru/00ae1d86
57 Oxcupl, THAPOKCHUIBI U COITU 17.04.200 bubnuoreka [IOK

xenesa (11) u xxenesa (III)

6

https://m.edsoo.ru/00ae35e6




O00011IeHNE U CUCTEMATHU3AIUS

58 . 21.04.202
3HaHUI
6
[Tpaktuueckas padora Ne 7.
59 Pewenune 3KCHepiIM€HTaJILHBIX 3a1a4 24.04.200 bubnuoreka [IOK
1o TeMe «Baknenmue MeTauibl U UX 6 https://m.edsoo.ru/00ae3de8
COCTMHECHHUS
Boruucnenus o ypaBHEHUsIM
XUMUYECKUX PEAKIUH, €CIIH OJUH U3
60 peareHToB J1aH B U30BITKE WU 78.04.202 bubnuoreka [IOK
COIEPKUT IpUMECH. Beruncinenus 6 https://m.edsoo.ru/00ael1750
MAaCCOBOM JI0JIM BBIXOJA MPOIYKTA
peakuuu
61 O606I£I€HI/I€ U cHUCcTeMaTU3alus 05.05.202
3HaHUI
6
Kontponbnas pabora Ne4 o teme
62 «Baxxueime MeTamibl U UX 08.05.202
COEIMHEHUS 6
63 BemectBa u l\il'aTepI/IaJII)I B 12.05.202 bubnmoreka [JOK
MOBCCIHECBHOM KHU3HHU YEJIOBEKA 6 https://m.edsoo.ru/00ae3f50
64 XI/IMI/I‘ICCKOGVSanHSHeHI/Ie 15.05.202 bubnuoreka [IOK
OKPYXKaroILIEN CpeEbI 6 https://m.edsoo.ru/00ae4270
P
65 0JIb XUMHUHU B PEILICHUU 19.05.202 bubnuoreka LIOK

HKOJIOTUYECKUX MTPOOIIEM

6

https://m.edsoo.ru/00ae4270




66 PesepBHbIi1 ypok. O6061116Hne U | 9.05.202 bubnuoreka [IOK
CHUCTEMAaTH3al1s 3HAaHUH 6 https://m.edsoo.ru/00ae0d0a
67 PesepBHBIit ypoK. O606iHeHI/Ie u ) 26.05.202 bubnunorexa [JOK
CHCTEMATHU3ALNsl 3HAHUU 6 https://m.edsoo.ru/00adb33c
68 PesepBHBIif ypoK. 06061116Hne u | 26.05.200 bubmuorexa [JOK
cucTeMaTu3alnus 3HaHu! 6 https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbHON TPOT'PAMMBI

8 KVIACC

Kon
MPOBEPSIEMOr0
pe3yiabTarta

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

1

ITo Teme: ((HCpBOHaLIaJ'IBHble XUMHUYCCKUC ITOHATHS

1.1

pacKpblBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TIOHATHUH: aroMm,
MOJIEKYJIa, XHMHUYECKHH HJIIEMEHT, NPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOPOJHAS W HEOJHOPOJHAsI), BaJCHTHOCTD,
OTHOCUTEJIbHAsE aTOMHAasi M MOJIEKYyJsipHash Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpHAsi Macca, MaccoBas JOJS XUMHUYECKOTO
JJIEMEHTa B COEIWHEHUU, MOJISIPHBIM O0BEM, XMMHUYECKas peaKius,
KIacCU(UKAIUS  PEaKIMii:  PEaKIUh  COSAWHCHUS,  PEAKIHH
pasjoXKeHusl, peakUuu 3aMelIeHMs, peakuu oOMeHa, 5K30- U
SHAOTEPMUYECKUE PEAKIUU, TEIoBo A (HEeKT peakiuu, pacTBOp,

MaccoBasi J10J BelecTBa (IPOLIEHTHAs KOHIIEHTpAaIHsl) B pacTBOpe

1.2

HUIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MIOHATHI H

MMPUMCHSATD 3TU IMOHATHA ITPU OMMMCAHUHN BCHICCTB U UX HpeBpaHleHI/Iﬁ

1.3

HCIOJIb30BAaTh XUMHYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUSA (I)OpMyJ'I

BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PpaCKprIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCcChbI BCIIIECTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YYCHUS, 3aKOHa

ABorazipo

1.5

OIpeaciATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 61/1Hapme

COCANHCHUAX

1.6

KHaCCI/I(pI/ILII/IpOBaTB XUMHUYCCKHUEC pPCAKINU (HO qucilly MU COCTaBy

YYacCTBYIOIIMX B PEAKIIUH BEIIECTB, M0 TEIIIOBOMY dPQEKTY)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYEO MAacCChl




BCIICCTB

1.8

BBIUUCIIATHD MACCOBYIO JOJIIO XHMHYCCKOI'O 3JICMEHTa IIO CI)OpMy.TIe

COCIUHCHUS,

1.9

BBIYUCJIATE MaCCOBYIO JOJIIO BEHIECTBA B PACTBOPE

1.10

IMPUMCHATE €CTCCTBCHHOHAYYHBIC MCTOABLI IMO3HAHUA — Ha6JHOI[eHI/IC,
HU3MCPCHUC, MOJCIINPOBAHUC, IKCIICPUMCHT (peaﬂBHLIﬁ n

MBICJICHHBIN)

ITo Teme: «BaxHenmme npeIcTaBUTENIN HEOPTraHUYECKUX BEIIECTB)

2.1

PaCKpbeIBaATb CMBICII OCHOBHBLIX XHMHWYCCKUX MOHATHI: OKCHI,

KHCJI0Ta, OCHOBaHHUEC, COJIb

2.2

OMPEACIIATE NPHUHAJICKHOCTE BCHICCTB K OHpe,Z[eJ'IéHHOMy KJIaccy

COEIMHEHMH 110 popMysiaM

2.3

KJIacCU(PUITMPOBATh HEOPTAHMYECKUE BEIECTBA
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XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHMHUYECKHE CBOIICTBa
BEILIECTB Pa3JIUYHBIX KJIACCOB, NOATBEP)KJasi ONHUCAHUE NPUMEPAMHU

MOJIEKYJIIPHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.5

IIPOrHO3UpPOBATH CBOMCTBA B€IICCTB B 3aBHUCHMOCTH OT HX
KaueCTBCHHOI'0O COCTaBa, BO3MOKHOCTU IMPOTCKAHUA XUMHUYCCKUX

HpeBpaIIIeHI/II;'I B pa3JIMYHBIX YCIIOBUAX

2.6

CIEAOBaTh TMpaBWjaM IMOJb30BAaHUS XHUMHUYECKOW TOCYIOW U
nabopaTopHbIM 00OpyAOBaHUEM, a TaKKe MpaBUiIaM OOpalIeHHs C
BEILIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMU IO BBINOJIHEHUIO
71a00PaTOPHBIX XMMHUYECKUX OMBITOB IO TMOJYYEHHUIO U COOMpPaHUIO
ra3o00pa3HBIX BEMIeCTB (BOIOPOAA U KHCIOPOJa), MPUTOTOBICHHUIO
pacTBOpPOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEILIECTBA, MJIAHUPOBATh U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTBI 11O
pacro3HaBaHUIO PACTBOPOB IIEJIOYEM M KUCIOT C TOMOIIBIO

WHIUKATOPOB (JIakmyc, (heHoadTaaenH, METHIOPAHX U IPYTHe)

2.7

MIPOBOAMTDH PACUETHI MO YPABHEHUIO XUMUYECKON PeaKIuu

I[To Tteme: «llepmommueckuin 3akoH u Ilepuommueckas cucrema
xumudeckux anemeHtoB JI. M. MennaeneeBa. CTpoeHue aToMOB.

Xumudeckas cBI3b. OKHUCINTEIIHFHO-BOCCTAHOBUTEIIHLHEIC peakumn»

3.1

PAaCKpbIBATb CMBICI OCHOBHBIX XHUMHUUYCCKUX MMOHSITHI: AAp0o aroma,

QJIGKTPOHHBIM CIIOW aToMa, aToOMHas OpOHTalb, paguyC aToma,




XAMUYECKas CBsA3b, TOJSPHAS W HEMOJSIPHAs KOBAJIEHTHAsl CBS3b,
3JEKTPOOTPULATENBHOCTh, HWOHHAs CBSA3b, WOH, KAaTUOH, aHHOH,

CTCIICHb OKHCJICHUS

3.2 KJIACCU(PUIIMPOBATH XUMUYECKUE IIIEMEHTHI
ONUCHIBATh M XapakTepus3oBaTh TabmuuHyro Qopmy [lepmomuueckoit
CUCTEMbl XMMHYECKUX 3JEMEHTOB: pa3jiuyaTh IOHITHUSA «IJIABHAs
33
noarpynmna (Arpymma)» u «mnobouyHas mnoarpymnma (brpymma)y,
«MaJbie» U «OONbIINE» TePHOIbI
packpbeiBath cmblci [lepuogmueckoro 3axkona J[.M. Menneneesa:
14 J€MOHCTPUPOBATh TOHUMAaHUE MEPUOINIECKON 3aBUCUMOCTH CBOMCTB
' XMMHMUYECKHUX JJIEMEHTOB OT HuX noJjoxeHus B Ilepuoguueckoit
cucTeMe
COOTHOCUTh  00O3Ha4YeHHs, KOTOpble HMETCca B  Tabuuue
«Ilepuoguueckass  cuctema  Xumuueckux  anemento .U
3.5 MeHngeneeBa» ¢ 4YHMCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKHUX DJIJIEMEHTOB (COCTaB M 3apsii sA1apa, oOlee Yucio
AJIEKTPOHOB U PACIIPENEIEHUE UX 10 JIEKTPOHHBIM CIIOSIM)
16 ONpEAENATh  CTENEHb  OKHCIEHUS  DJIEMEHTOB B  OMHAapHBIX
' COETMHEHMSIX
37 ONpEAENsATh BHUJA XHMHUYECKOM CBS3M (KOBaJGHTHAas M HOHHAs) B
' HEOPraHMYECKUX COECIUHEHUAX
9 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBePsSIEeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTara

1

Ilo Teme: ((BGH_ICCTBO U XUMHYCCKasd pCaKIa»

1.1

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHYECKHX IOHATHH: pPacTBOpP,
AJICKTPOJIUTHI, HEIJIEKTPOJUTHI, DIICKTPOJUTHUCCKAS JHUCCOIMAIIHS,
peaknui MOHHOTO OOMeEHa, KaTaln3aTop, XMMHYECKOe pPaBHOBECHE,
oOpaTumbie u HEOOpaTHMBbIC peakiuy,
OKHUCJIINTCIIBHOBOCCTAHOBUTCIIBHBIC pcakuuu, OKHUCJIHNTEIIb,
BOCCTAHOBUTEIIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,

aM(}OTEpHOCTh,  XMMHYECKass  CBA3b  (KOBAJICHTHAs,  MOHHAsi,




MeTaJ’IJ’II/I‘IeCKaﬂ), KpUCTAJININYCCKAA peméTKa, CIUIaBbl, CKOPOCTbH

XUMHYECKON pEaKIuu

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XWUMHYCCKUX MMOHATHI H

IIPUMCEHSATH 3THU IMOHATHS ITPU OIMMCAHUH BCHICCTB U UX npeBpameHI/Iﬁ

1.3

COCTABJIATh YPABHEHUS 3JIEKTPOJUTHUYECKONW JMCCOLMAIMM KHUCIOT,
LIEJI0YEN M COJIEH, IIOJIHBIE W COKpAUICHHBbIE YPABHEHUS pPEAKLUN

HOHHOIro 0OMeHa

1.4

pacKpbrIBaTb CYIIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABJICHHSI 3JIEKTPOHHOTO OalaHca STUX peaKIuii

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOW pEeaKIMU

Ilo Temam: «Hemeraiuibl U HUX COeOUHEHUSI» U «MeTaluibl U HUX

COCAUHCHUA»

2.1

XapaKkTepu30BaTh (OMUCHIBATDH) 00IIME U crienuUIecKue XUMHIECKHe
CBOMCTBAa NPOCTHIX M CIIOKHBIX BEHIECTB, MOJTBEPHKIasi ONMUCAHUE
MpUMepaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XHUMHUYCCKUX peaKLII/Iﬁ

2.2

COCTaBJISITb YpaBHCHUA peaKI_II/II\/'I, MOATBECPKAAIOIINX CYHICCTBOBAHUC

TCHETHYCCKOM CBS3U MCXKY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

23

IIPOrHO3UpPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTU HNPOTCKAHUA XUMHUUYCCKUX npeBpameHHﬁ B PAa3JIMYHBIX

YCIOBUSX
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CIeAOBaTh TMpaBWjaM IMOJb30BAaHUS XHUMHUYECKOW TOCYJIOW U
nabopaTopHbIM 00OpYAOBAaHUEM, a TAKXKE MpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMH IO BBINOJHEHHUIO
a00OpaTOPHBIX XUMHUYECKHUX OIBITOB TIO TOJYYCHUIO W COOHMpaHUIO

ra3000pa3HbBIX BEIIECTB (AMMHAKa U YTICKUCIIOTO Ta3a)

2.5

MPOBOJIUTh PEAKIMH, MOATBEPKIAIONINE KadeCTBEHHBIH COCTaB
pa3MUYHBIX BELIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOPHI-,
Opomuza, womua, kapbonar, ¢ocdar, cummkar, cyiasdart,
THIPOKCUINOHBI, KaTHOHBI aMMOHHS, MOHBI HM3YYCHHBIX METaJlIOB,

NMPUCYTCTBYIOIIHEC B BOAHBIX paCTBOpPAX HCOPIraHNMYCCKUX BCIICCTB

ITo Teme: «XuMHsI U OKpYyXkaroliasi cpeaa»

3.1

pacKpbIBaTb CMBICI  OCHOBHBIX xuMuyeckux mnoHstuit: [IJIK

BCIICCTBA, KOPPO3UA METAIIIOB




3.2

IPUMEHATh OCHOBHBIE OICPAIlMM MBICIUTEILHOW EATEILHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHWE, OO0OOIICHWE, CHCTEMAaTH3aIHIO,
BBISIBIICHHE TPUYMHHO-CIIECTBEHHBIX CBS3€H — JUIS  H3ydYCHHS
CBOWCTB BEHICCTB M XMMHUYECKHX PCaKIMH; CCTECTBCHHOHAYYHBIC
METO/BI [O3HAHUS — HAOJIOJEHUE, H3MEpPEHHE, MOJICIHPOBaHUE,

HKCHEPUMEHT (peasbHbI U MBICIICHHBIH)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1€MEHT COACPKAHUS

1

HepBOHa‘IaJ'II)HBIe XUMHNYCCKHEC ITOHATHUA

1.1

[Ipenmer xumun. Ponb XUMuM B JKU3HM ueloBeka. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PuU3MUECKHE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BE€IICCTB

1.2

Ilonsrue o MCTOAAaX IMO3HAHUA B XMMUH. YucTtelie BC€IIECTBA U CMECHU. Crioco05b1

pas3acieHust cMecen

1.3

ATOMBI M MOJICKYJIBL. Xumuueckue dyeMeHTbl. CHMBOJBI  XHUMHYECKHX

aneMeHToB. [IpocThie U ci0XKHbIe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUeHHE

1.4

Xumudaeckas (bopMyna. BajieHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTaBa BCIICCTB. OtHocuTeNnbHaAs aTOMHasn Macca.
OTtHOCHUTENIbHAS MOJICKYJIsIpHasd Macca. MaccoBas J0JI XUMHUYCCKOI'O 3JIEMEHTA

B COCIMHCHHUHA

1.5

KonnuectBo BemectBa. Monb. MonsipHasg Macca. B3auMocBsI3p KOJIMYECTBa,
Maccel UM 4YMCIa CTPYKTYPHBIX eIuHuI BemiectBa. Pacuérsl mo dopmynam

XUMHUYECKUX COCIUHECHUMN

1.6

dusnueckrue U XUMHUYECKUE sABJICHMS. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHUS! MacChl BeUIeCTB. XUMHUUecKue ypaBHeHUs. Knaccudukanus

XUMHUYECKUX peakluid (COeTUHEHHMs, pa3I0KEeHHsI, 3aMeIlleH s, OOMeHa)

1.7

XUMUYECKUI IKCTIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, ¢ MpaBUIIaMu
pabotel B JabopaTopur W mpuéMamMu oOpalieHuss ¢ JabOpaTOPHBIM
o0opysoBaHHEM, H3yYe€HHE M ONHUcaHHe (PU3NUECKUX CBOMCTB 00pa3loB
HEOPraHWYECKUX BEIIeCTB, HaOmoaeHue (u3nueckux (TUIaBIeHHE BOCKA,
TasgHUC JIbJia, PaCTUpPAHUEC Caxapa B CTYIIKC, KUIICHHUEC W KOHJACHCAIUA BOJII)I) u
XUMHUYECKUX  (TOpeHHe CBeuYd, MPOKATUBAaHUE MEOHOW  MPOBOJIOKH,
B3aUMOJICUCTBUE MeJla C KHUCIOTOW) SIBJICHHUM, HAONIOACHHUE U OIHMCAHHE
OPU3HAKOB MPOTEKAaHUS XUMHUYECKMX peakuuil (pa3loxkeHHe caxapa,
B3aMMOJICMCTBUE CEPHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pasiioKeHHe
ruapokcuna meau(Il) mpu HarpeBaHum, B3aMMOJICHCTBHE Kelie3a C PaCTBOPOM

conu Mequ(1l), m3yuenue crnocoOoOB paszeneHusi cMecel (C TOMOIIbI0 MAarHNTa,




¢bunbTpoBaHMe, BbIMApUBaHUE, TUCTHIUIAIMS, XpomaTorpadus), mpoBeaeHUE
OYHMCTKHU TIOBAPEHHOW COJIM, HAOIOICHUE U OTICAHUE PE3YJIHTATOB MMPOBEICHUS
OTbITa, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3JaHHe Mojelei

MOJIEKYJ (IIapOCTEPHKHEBBIX )

Baxueiiune npeacraBuTeNM HEOPraHM4EeCKUX BELIECTB

2.1

Bo3nyx — cmech rasos. CocrtaB Bo3ayxa. Kucimopon — anemeHT M mpoctoe
BelecTBo. HaxokaeHnue kuciopona B mpupojne, (pU3Mueckre U XUMHYECKHe
cBoiicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kuciopoaa. CriocoObl
MOJIy4EHHUsI KHUCJIOpoJa B J1a0OpaTOpuu M NPOMBILUIEHHOCTH. Kpyrosopot

Kuciopoaa B npupoze. O30H — amnoTponHas MoaAUpUKALM KHCI0poaa

2.2

TernoBoit 3pdexT xumuueckol peakiuy, TEPMOXUMHUECKUE YpaBHEHUS, IK30-
U SHA0TEPMUYECKUE PeaKUK. TOMINBO: yroyib U METaH. 3arps3HeHHe BO3/1yXa,

yCHUJIEHUE MapHUKOBOTO 3(pdexTa, pa3pylieHrHe 030HOBOTO CIIOs
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Bonopon — snemeHnt u mpocroe BemectBo. HaxoxaeHue Boaopoja B NPUPOJE,
(¢u3nueckre W XUMHUYECKHE CBOWCTBA, NPHUMEHEHHE, CIOCOOBI TOTYyYCHUS.

Kucinote! u conu
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MousipabIii 00bEM Ta30B. Pacu€Thl M0 XMMUYECKUM ypaBHEHUSIM

2.5

Odusnyeckue CcBoMcTBa BoAbl. Boma kak pacrBoputens.  PacTBOpEL
HacpllienHbple 1 HEHACBILLIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BEWMIECTB B BOJIE.
MaccoBasg 40Ji1 BellecTBa B pacTBOpe. XHUMHUYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Poiib pacTBOpoB B MpUPOJIE M B KU3HU uejoBeka. Kpyroropor
BOJIBI B TMpUpOJE. 3arps3HEHUE MNpPUPOAHBIX BoA. OxpaHa U OYHUCTKa

NPUPOAHLBIX BO

2.6

Knaccudukamuss Heopranmueckux coenuHeHuil. Oxcuabl. Knaccudukarus
OKCHJIOB:  cojieoOpasyroniue (OCHOBHbBIE, KHUCJIOTHBIE, amQoTepHble) U
HeconeoOpasytonme. Homenkmarypa okcumoB. Du3mueckne M XUMHUYECKHUE

CBOMCTBa OKCHJIOB. ITosrydeHune okcuaos

2.7

OcHoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHMA. HomeHknatypa ocHoBaHWil. @HU3ndeckne U XMMHUYECKHE CBOWCTBA

ocHoBaHuil. [Tonyuenne ocHOBaHU

2.8

Kucnorsl. Knaccudpukamust kucinor. Homenknatypa kucnor. Ousnueckue u
XUMHUYECKHE CBOMCTBAa KUCIOT. Psang aktuBHoctH MeTtayuioB H.H. Bekerosa.

[Tonyuyenue xucior

2.9

Comu. Homenknatypa coneil. dusnyeckue U XUMHUYECKHE CBOMCTBA COJIEH.




[Tonydenue coneu

2.10

I'eneTnueckas cBs3b MCKAY KiIaCCaMU HEOPTaHUYICCKUX COCIMHEHU M

2.11

XUMHUYECKUI  AKCIIEPUMEHT: KAYeCTBEHHOE  OINpEIECICHUE  COJEpkKaHUs
KHCIIOpOJla B BO3/yXe, IOJIy4€HHE, COOMpaHue, pacrno3HaBaHUE U H3y4EHUE
CBOICTB KHCJIOpOJa, HAOIIOCHHE B3aUMOJICUCTBHUS BEIIECTB C KHCIOPOAOM U
YCJIOBHSI BOBHUKHOBEHUS U MPEKpaIlleHUs] TOPeHHs (T0XkKapa), 03HAKOMIICHHUE C
oOpa3uaMi OKCHJIOB W ONHCAHHE WX CBOWCTB, IMOJIy4€HHE, COOUpaHue,
pacmo3HaBaHHE M W3YYCHHE CBOWCTB BOAOpOJa (TOpEHHUE), B3aMMOJCHCTBHE
Bogopoaa ¢ okcuaoM Meau(Il) (Bo3MOKHO MCIIOIB30BAHNE BUIEOMATEPHUAITIOB),
HaOmoeHne oOpa3loB BEHIECTB KOJUYECTBOM | MOJb, HCCIEI0BaHUE
OCOOCHHOCTEM pacTBOPEHHUS BELIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOW MacCOBOM J10JE€H pacTBOPEHHOTO
BEILIECTBA, B3aMMOJIEUCTBHE BOJLI C MeETAJIaMU (HATPUEM U KaJbIIUEM)
(BO3MOXKHO HCHOJIb30BaHUE BUIEOMATEPHUATIOB), OIpPENEICHUE PacTBOPOB
KHCIIOT M INEJOYe C TMOMOIIBI0 HHIWKATOPOB, HCCIEJOBaHHE OO0pa3lloB
HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KIACCOB, HAOJIOJCHUE W3MEHEHUS
OKpacKd HWHIUMKATOPOB B pPACTBOpPAaxX KUCIOT U LIENOYEH, H3y4YCHHE
B3aumojeicteus okcuaa menu(ll) ¢ pactBopom cepHOIl KUCIOTHI, KUCIOT C
MeTaJUIaMH, PEaKINil HeUTpalu3aluu, MoJIy4YeHHe HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJIHOTO MeTajyla JAPYyrMM M3 pacTBOpa COJHU, peLIeHUe
SKCTIIEPUMEHTANIBHBIX 3a/7ad Mo TeMe «BaxHehInme Kiacchl HEOPTraHWYECKHUX

COEeIMHEHUIN

[lepuoanueckuii 3akoH u [lepuoanueckas cucteMa XMUMUYECKUX 3JIEMEHTOB
J.U. MenneneeBa. CtpoeHne aToMoB. XUMUYeCKas CBsi3b. OKUCIUTENHHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

3.1

[lepBpie TOMBITKM KIaCCH(PHUKAIMU XUMUYECKHX deMeHTOB. [loHsTHe O
IPYIIax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMEIbHbIE METaJlIbI,
raJIoreHbl, MHEPTHbIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amMpoTepHbIC

OKCHUABI U TUAPOKCHUbI

3.2

IIepuonnueckuii 3akoH. [lepnoanueckas cucreMa XUMHUYECKUX 1eMeHTOB J[.H.
Menpeneena. Kopotkonepuoanas u JUTUHHOTIEPUOHAS dbopmbl
[lepuonnueckoit cucrembl xuMuueckux odnemeHtoB J[.M. Menneneesa.
[Iepuonsl m rpynnbl. PU3HYECKUI CMBICI HOPSIKOBOIO HOMEpPA, HOMEPOB

Iepruoaa 1 rpy1miibl 3JICMCHTA
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CTpOeHI/Ie atroMoB. CoCTaB aTOMHBIX AACP. H30TOMmEL. 9HeKTpOHBI. CTpOCHI/Ie




UIEKTPOHHBIX 000I04eK aroMOB MepBbIX 20 XMMHUYECKHX HJIEMEHTOB
ITepuonnueckoint cucremsl .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTa 1o ero nosoxkenuto B [lepuoanueckoii cucreme [[.1. Menneneena
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3aKOHOMEPHOCTH M3MEHEHMsSI paguyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETaUIMYECKUX CBOMCTB II0 TIpyIIaM M IEPUOJAM.
3nauenue [lepuoanueckoro 3akoHa u [leproauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB I pa3BUTUA Hayku U npaktuku. .M. MenneneeB — yd€HBIN U

rpak1aHUuH

3.5

Xumuueckass cBsi3b. KoBaneHTHass (MOJsIpHAsT W HEMOJSPHAs)  CBSA3b.

aﬂeKTpOOTpI/IHaTeJ'ILHOCTB XUMHUYECKHUX 3JIeMeHTOB. MoHHAas CBSI3b

3.6

Crenenp okuciacHusI. OKHCIMTEILHOBOCCTAHOBHUTCILHBIC pCaKkuuu. Hpoueccm

OKHCJICHHS U BOCCTaHOBJICHHUA. OKUCIUTEIIN U BOCCTAHOBUTEIIH

3.7

XUMUYECKHN JKCHEPUMEHT: H3y4YeHHE 00pa3llioB BEUIECTB METAUIOB U
HEMETAJIJIOB, B3aMMOJACHUCTBHE THUAPOKCHIA LIMHKA C PACTBOPAMM KHCJIOT H
LIEJI0YEH, TPOBEICHNE ONBITOB, WIUIFOCTPUPYIOLIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBHUTCIIBHBIX peaKI_[I/Iﬁ (FOpeHI/IC, PCaKIUU pa3IOKCHUA, CO@I[I/IHCHI/ISI)

9 KUIIACC

Kox

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

BemectBo n xumundeckas peakuus. [losropenue

1.1

ITepnonnueckuii 3akoH. [leproauyeckas cucrema XUMU4eCKuX d1eMeHToB J[.1.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHECHHHM CBOWMCTB
XUMUYECKUX BJIEMEHTOB IMEPBBIX TPEX TMEpPUOAOB, Kajus, KalbIUsi U HX
COCMHEHU B COOTBETCTBUM C TOJIO)KEHHEM 3JeMeHTOB B Ilepuoanueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHue BelecTBa: BMJbl XMMHYECKOM CBsA3M. THIBI KpUCTAIIIMYECKHX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUIMYECKON PEILETKH
U BUJa XUMHU4YECKOH cBs3u. Knaccuukanus 1 HOMEHKIaTypa HEOPraHUYeCKUX
BELIECTB (MEXAyHapoAHas U TpUBHAJbHAas). XMMUYECKHE CBONCTBA BEIIECTB,
OTHOCSIIIMXCSI K  PAa3IMYHBIM  KJIaccaM HEOPraHWYECKUX  COCOUHCHMH,

FCHCTUYCCKAA CBA3b HCOPraHNYCCKUX BCIICCTB

1.3

Knaccugukamuss XUMUYeCKUX PEeaklri M0 pa3INuHbIM MPU3HAKaM (110 YUCITY U

COCTaBy YYacCTBYIOIIMX B pEAKIMH BEIHIECTB, MO TemioBoMy 3ddekty, 1o




U3MEHCHUIO CTETICHEH OKHCJICHUS XMMUYECKHX 3JIEMEHTOB, MO OOpaTHMOCTH,
[0 Yy4YyacTHUIO Karajau3aropa). OK30- M DHIOTEPMHUYECKHE PEaKlUu,

TepMOXUMHUYECKHEe ypaBHEeHUs. [IoHATHE 0 CKOPOCTH XUMHUYECKON peakinun

1.4

ITonstre 00 O6paTI/IMBIX u HeO6paTI/IMBIX XUMHUUYCCKUX PCAKIHAX. IlousTue o
TFOMOTCHHBIX U I'CTCPOIrCHHLIX PCAKIIUAX. IloHsiTHE O XHUMHUYECKOM PaBHOBCCHHU.
CDaKTOpBI, BJIMAIOIIUE HA CKOPOCTH XHUMHYECKON PC€aknn MW IOJTOXKCHUC

XUMHUYCCKOTO paBHOBECHUA

1.5

OKHCAUTENBHO-BOCCTAHOBUTENBHBIE  PEAKIIMH, AJIEKTPOHHBIN  GaslaHC
OKHCIIUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBieHHEe  ypaBHEHMI
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUMH C HCIOIb30BAaHUEM METOJa

AJIGKTPOHHOTO OallaHca

1.6

Teopust AMEKTPOIUTUUECKONW TUCCOLMALNU. DIEKTPOIUTHl U HEIIEKTPOJIUTHI.
Karuonsl, aHnOHBI. MeXaHU3M JUCCOLMAIMN BEHIECTB C PA3TUYHBIMU BUIAAMHU
XUMH4YeCKOH cBs3U. CTeneHb Jucconuanuu. CuJibHBIE U cna6me OJICKTPOJINTHI.
Peakiuu monHoro oOMena. YcCloBUs NMPOTEKAaHUs pPEaKIMii MOHHOTO OOMEHa,
IIOJIHBIE M COKpalI€HHbIE HOHHBIE ypaBHEHMs peakuuid. CBoilcTBa KHUCIIOT,
OCHOBAaHMM M COJIEM B CBETE TPEICTABICHUNU 00 AIEKTPOIUTHUCCKOMN

AUCCOIIMAalI . KauecTBeHHbIC PpCaKu HAa UOHBI. ITonsatue o THAPOJIN3C conen

1.7

XVWMHUYECKUN OSKCIIEPUMEHT: O3HAKOMJIEHHUE C MOJEISAIMU KPHUCTAUIMYECKUX
pEIIETOK HEOPraHWYECKUX BEIECTB — METaNIOB M HEMETauloB (Tpadura u
ajiMa3a), CJIOKHBIX BEIIECTB (XJIOpUAA HATpPHUs); UCCIEIOBAHUE 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOW pEaKIMU OT BO3ACUCTBHUS pa3IM4YHBIX (PAKTOpOB;
UCCIIEIOBAaHUE  AJIEKTPOIIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
OUCCOLMAMN  KHUCIOT, WIeJo4ed M CcoJell (BO3MOXKHO MCIOJIb30BaHHUE
BUJICOMATEPHUAIOB); TPOBEACHUE ONBITOB, WUIIOCTPUPYIOLIUX IMPU3HAKU
NPOTEKAHUs peakii HOHHOro oOMeHa (00pa3oBaHMe OCajKa, BbIJCICHHUE rasa,
0o0pa3oBaHHE BOJbI); OIBITOB, HWJUIIOCTPUPYIOUINX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakUuil (rOpeHue, peakiuu pas3jioKeHUs, COeIUHEHUs);
pacrno3HaBaHUE HEOPTaHUYECKUX BEIIECTB C IIOMOIIBIO KAUECTBEHHBIX PEAKIIUIM

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramis! 1 ux COCAUHECHUA

2.1

OOmass  xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHue u GU3NIECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMMHUYECKHE CBOMCTBA Ha TIIpUMepe XJjopa

(B3aHMOHeﬁCTBHC C MCTaJlllaMH, HCMCTaJlJlaMH, H_IeJ'IO‘laMI/I). XJ'IOpOBO,Z[OpOI[.




ConsHast KUCI0Ta, XUMUYECKHE CBOMCTBA, NOJIy4eHHE, TpuMeHeHue. JleiictBue
XJIOpa M XJIOPOBOJOPOJA HAa OpraHu3M 4YesoBeka. Baxuelinne XJIOpUIbl U UX

HaxOXJIEHHE B MIPUPO/JIE

2.2

OO6mrast xapaktepucTuka 3meMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHn okucieHus. CTpoeHne u pu3n4YecKue CBONCTBA
MPOCTBIX BEHIECTB — KHCIOpOJa U cepbl. AJIOTPOINHbIE MOAU(UKALNN
KHCIIOpoJa M cepbl. XMUMHYECKUE CBOMcTBa cepbl. CepoBOIOpON, CTPOCHHE,
¢usnueckne W XUMHYECKHe CBOHCTBA. OKCHIBI Cepbl Kak IPEICTaBUTEIH
KHUCTIOTHBIX OKCHAOB. CepHasi KHCIOTa, (hU3MUYECKHEe U XUMUYECKHE CBOWCTBA
(oOmre Kak MpencTaBUTENs Kilacca KUCIOT U crenupuueckue). XuMHUECKUe
peaxkiuu, Jekallie B OCHOBE MPOMBIIUIEHHOTO CIoco0a MOJydyeHHUs CepHOM
kucnothl. Ilpumenenune. Conn cepHOM KHUCIOTBHI, KA4eCTBEHHAs peakUus Ha
cyiabdaT-uoH. HaxoxxneHue cepbl U €€ COEIUHEHHM B MpHpojae. XUMHUECKOe
3arpsisHEHHE OKPYXKAIoMIeH Cpeabl COCTUHEHHSIMHU Cepbl (KHCIOTHBIE OKIH,

3arpsi3HEHHE BO3/yXa U BOJAOEMOB), CIIOCOOBI €0 MPEI0TBPAIICHHS

2.3

OOmrast xapakTepucTHKa 3JIeMeHTOB VA-rpynmbl. OcoOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEPHbIC CTETICHU OKUCJICHUS. A30T, paCIPOCTPAHEHUE B MPUPO/IE,
dusznyecKkue U XUMHUYECKUE CBOMCcTBAa. KpyroBopoT a3ora B mpupoje. AMMHUaK,
ero (gusnyecknue W XUMUYECKHUE CBOMCTBA, MONydeHHuEe U mpumeHenwe. Conu
aMMOHHUA, HX (QU3NYECKUEe U XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE.
KauecTBeHHast peakuysi Ha HOHbI aMMOHHUS. A30THasi KHUCIIOTa, €€ MOJy4YeHUE,
dbusznyeckue W XUMHYECKHE CBOIcTBa (0OIlIMe Kak TMpeJCTaBUTENsl Kiacca
KuCIoT W crnenuduueckue). Vcmonap3oBaHNE HUTPATOB W COJICH aMMOHHUS B
KaueCcTBE MHHEPAJIbHBIX yJOOpECHHH. XUMHUECKOE 3arps3HCHHE OKpY Karolen
Cpelibl COeIMHEHUSIMU a30Ta (KUCJIOTHBIE TOXK/IU, 3arpSI3HEHUE BO3yXa, MOYBbI

1 BOZIOEMOB)
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docdop, amrorponsbie Moaudukamuu docdopa, GuU3nUecKne U XUMHIESCKUE
cBoictBa. Oxcua ¢ochopa(V) u docdhopHas kucnora, ¢GuznUecKue Hu
XUMHUYECKHE CBOWMCTBa, moiydeHue. Vcnonb3oBanue ¢docharoB B KayecTBe

MHUHEpaJIbHBIX YA0OpEeHUH

2.5

OOmass xapakrepuctuka 3jieMeHToB IVA-rpynmnbl. OcoO€HHOCTH CTPOEHUS
aTOMOB, XapaKTepHblE CTENEHH OKUCICHMs. YTIJIepoJ, aJUIOTPOIHbIE
MoauduKamM, pacrnpocTpaHeHHe B Mpupoie, (u3MuecKkue M XUMHUYECKHe
cBoiicTBa. Ancop6buus. Kpyrosopot yriaepona B mpuposae. OKcuasl yriepona,
ux (usnMueckre U XUMHUYECKHE CBOMCTBA, NEHCTBHE HA YKUBbIE OPraHU3MBI,

MOJIYYCHHUC U IMPUMCHCHHUC. OKOJIOTHYCCKHE HpO6JI€MLI, CBA3aHHBIC C OKCHIOM




yrinepoaa(IV); rumore3a rI00ANBHOTO TMOTEIUICHHUS KIMMaTa;, MapHUKOBBIN
addekr. YrompHas KHCIOTa U €€ CONMM, WX (PUINICCKUE M XUMHUYCCKHE
CBOMCTBa, TOJyueHHe W NpuMeHeHue. KadecTBeHHasl peakius Ha KapOOHAT-
noHbl. Mcrnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBINUICHHOCTH H

CEJILCKOM XO35H1CTBE

2.6

[lepBoHayanbHbIe MOHATHS 00 OPraHMYECKUX BELIECTBaX KAaK O COECTUHEHMSIX
yriepofa (MeTaH, S3TaH, STWIEH, AaleTHJEH, A3TAaHOJ, TJIMLEPUH, YKCYCHas
kucnora). Mx cocraB m xummueckoe crpoeHue. llonstne o Oumonoruuecku
BaXHBIX BEIIECTBaX: )MpaxX, OelKax, yrieBoJaX — W HUX pOJU B JKU3HU
yenoBeka. MarepuaabHOE€ €IMHCTBO OPraHWYECKUX M HEOPraHWYECKUX

COETMHEHNHN

2.7

Kpemuuii, ero ¢usuyeckue © XUMHUYECKHE CBONCTBA, IMOJIYYCHUE U
npumenenne. CoenuHeHus: KpemHusi B mpupoze. OOmme mpencraBieHus 00
okcuze kpemausa(IV) u kpemuueBoi kucinore. CHIMKATHI, MX UCIOJIb30BAaHUE B
OBITY, MEJUIIMHE, MPOMBIIUICHHOCTH. BaxkHelme cTpouTenbHbIE MaTepUabl:
KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, »ene300eToH. [IpoGiembr OGe3omacHOro

HUCIIOJIb30BAHUA CTPOUTCIIBHBIX MAaTCPpUAJIOB B HOBCG,Z[HGBHOI;'I KHU3HU

2.8

XUMHUUECKUH SKCHEPUMEHT: H3y4YeHHe 00pa3loB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISHOW KHCJIOTBI; IIPOBEJCHUE KAUYECTBEHHBIX PEAKIUN Ha XJIOPH]I-
MOHbl M HAOJIOJECHHWE NPU3HAKOB HUX IPOTEKaHMs; OIBITBHI, OTPAXKarOIINe
¢u3nueckrue 1 XUMUYECKHUE CBOMCTBA TaJIOTE€HOB M UX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3laMH XJIOPUI0B
(rajyloreHUI0B); O3HAKOMJIGHHE C oOpaslaMu ceppl U €€ COEIUHEHUSIMU
(BO3MOKHO  MCIOJB30BAaHME BHIECOMATEPHAIOB); HAOIIOAECHUE IIpolecca
o0yIJIMBaHUs caxapa MoJ ACHCTBHEM KOHIEHTPHUPOBAHHOM CEPHOI KHUCIIOTHI,
U3yYeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI, MIPOBEACHUE
KayeCTBEHHOM peakuuu Ha cynb(ar-uoH M HaONIOAEHUEe TMpHU3HAaKa €€
MPOTEKAHUs; O3HAKOMJICHHE C (PU3UUYECKUMH CBOMCTBaMH a30Ta, hocdopa u ux
COEIUHEHHH (BO3MOXHO HCIIOJIb30BAHHWE BHJEOMATEpPHANIOB), 00pa3laMu
a30THBIX U QochOpHBIX yI0OpEeHU; nosyuyeHue, cooupanue, pacrno3HaBaHue U
M3y4Y€HUE CBOMCTB aMMMAaKa; IPOBEJICHUE KAYECTBEHHBIX DPEAKUUHA HAa HOH
aMMOHMsT W (Qocdar-uOH M U3yYEHHME TNPU3HAKOB UX HPOTEKAHU,
B3aMMOJIEMCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCIIOTBHI C MEJBIO (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHUATIOB); H3yUYEHUE MOJENe KpHCTaNINYeCKuX
pewéTok anmasza, Trpadura, ¢yJulepeHa; O3HAKOMJIEHHE C IPOLIECCOM

azcopOLMU pPacTBOPEHHBIX BELIECTB AKTUBHPOBAHHBIM YINIEM U YCTPOMCTBOM




IMpOTHBOra3a, IIOJY4YCHHUC, CO6I/IpaHI/Ie, paclio3HaBaHUC W H3YUYCHHC CBOMCTB
YIJICKUCIIOTO0 Ta3a; IMIPOBCACHHUC KadYCCTBCHHBIX peaKHHﬁ Ha Kap6OHaT- n
CHJIMKAaT-UOHBI M H3YYCHHUC IIPU3HAKOB HX IMPOTEKAHHUSA; O3HAKOMIICHHE C
HpOI[yKL[HGﬁ CHIIMKATHOM MMPOMBIIIJICHHOCTH; PCIICHUC SKCIICPUMCHTAJIbHBIX

3a71a4 110 TeMe « Ba)KHeNIIe HeEMETAIIbI U UX COEAUHEHUI

MeTamisl 1 uX COCIUHCHUA

3.1

OO6m1ast XapaKTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUH HX
nonoxkeHuss B Ilepuonnueckod cucreme XuUMUYeCKuX dnemeHToB [[.M.
MenneneeBa u ctpoeHus: aroMoB. CTpoeHHE METAJIIIOB. MeTarindeckas CBsi3b U
METaJUIMuecKasi KpUCTaUIMUecKass pemérka. JIEKTPOXUMUUYECKHH  psij

HaIpsKEHUN METaJIOB

3.2

dusnyeckre U XUMUYECKHE CBOICTBa MeTayutoB. OOmIMe crocoObl MOTydeHHs
MeTauioB. [ToHATHE 0 KOPPO3UM METANJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, YyTyH, AIOPATIOMUHUMA, OpOH3a) U UX IPUMEHEHHUE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[Ilenounsle MeTayuibl: nosokeHue B Ilepuonudeckoll cucTeMe XUMHUYECKHX
anemeHtoB [[.M. Menaeneesa; CTpoeHHE UX aTOMOB; HAXOXIEHUE B IIPUPOJIE.
dusnueckre U XMMHUYECKHUe CBOIMCTBaA (Ha mpuMepe HaTpus U kanus). OKcuabl U
TUAPOKCHIBI HATpuss U Kanus. IIpuMeHeHue IIEeIOYHBIX METAJUIOB MU MX

COEeIUHEHUN

3.4

[[lenouno3emMenpHbIE  METaIbl MarHuii W KaJIbIUM:  IOJO0XKEHHE B
ITepuoanueckoit cucreme xumuuyeckux emeHToB [[.M. Menzaeneesa; ctpoenue
WX aTOMOB; HaxOXJeHHe B mpupojac. Puznueckue U XUMHUYECKHE CBOKCTBA
MarHusi ¥ Kajabliys. BakHelrme coeauHEHHUS KaibIUs (OKCHUI, THAPOKCHII,

conn). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHUS

3.5

AnromyHui: nonoxxenue B llepuoguueckoll cUCTEME XMMHUECKHX 3JIEMEHTOB
.M. MennaeneeBa; CTpo€HHE aToMa; HaxXOXAeHUE B mpupozae. Pusznueckue u
XUMHYECKHE CBOMCTBA alfOMUHUS. AM(OTEpHbIE CBOWCTBA OKCHUA U THPOKCHIA

AJIIOMHUHUA

3.6

Keneszo: nomoxenue B [lepronnueckoit cucteMe XUMHUYeCKux snemMentos 1.
MeneneeBa; CTpOGHHE aTOMa; HaxoXJIeHue B mnpupoae. Pusmueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuiapl, Tuapokcuasl U conu xeneza(ll) u

xkene3a(lll), ux cocras, CBOHCTBA U TTOJTyUCHUE

3.7

XHUMHYECKUM OKCIICPUMCHT: O3HAKOMIICHUEC C 06pa3uaMH MCTalJIOB U CIIJIaBOB,

X (PU3MYECKHMHU CBOWMCTBAMHU; W3YYEHHUE PpE3yJbTATOB KOPPO3HHM METAJIIOB




(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICCTBUSL OKCHJAa Kajblusi M HATpus C BOAOW (BO3MOXKHO
MCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB); MCCIEIOBAHUE CBOMCTB JKECTKOM BOJIbI;
mpolecca TOpeHUs JKeleza B Kuciopone (BO3MOXKHO — HCIIOJIb30BaHUE
BHJICOMATEPHAJIOB); MIPU3HAKOB MPOTCKAHHUS KAYSCTBCHHBIX PCAKIUN HA HOHBI
(Maramsi, Kanplus, amromMuHus, uHka, kenesa(ll) m xenesa(Ill), memu(Il);
HaOJIO/ICHUE U ONMCAHUE TPOIECCOB OKPAIIMBAHUS IUIAMEHU MOHAMHU HATPUS,
Kamusi W Kaublus  (BO3MOXKHO  HCIIOJIb30BaHHWE  BUIEOMATEpUAJIOB);
uccienoBane aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS M THAPOKCHUIA
[IUHKA; PEIICHNE dKCIIEPUMEHTAITLHBIX 33J1a4 110 TeMe «BakHeHIe MeTaJlIbl |

HUX COCAUHCHU I

X¥MHS U OKpy’Karolas cpena

4.1

HoBble maTepuansl u TexHosioruu. Bemectsa m Marepualibl B MOBCEIHEBHOMN
KU3HU 4YeloBeKa. XUMHUS U 3JI0pOBbe. be3onacHoe MCroib30BaHUE BEUIECTB U
XUMHUYECKUX peakiuii B ObITy. IlepBas momomls Mpu XUMHUYECKUX OXKOTaxX H

OTPABJIEHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOH  TPaMOTHOCTH.  XUMHYECKOE  3arps3HEHUE
okpyxaromert cpensl [TJIK. Poias XuMuu B pelieHnn 3KOIOTUYECKUX MPOOIIeM.
[TpupoaHble WCTOYHHUKH YTIIEBOJAOPONOB (yroib, NPUPOAHBIN Ta3, HE(TH),

MPOIYKTHI UX MEepepabOoTKH, UX POJIb B OBITY U MPOMBIILIEHHOCTH

4.3

XuMudeckui OKCIICPUMCHT:. U3YUYCHHC o6pa3u013 MaTCpraioB (CTGKJ’IO, CIIJIaBbI

METAJIJIOB, [TOJINMEPHbBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM pe3yJbTaTaM
0a30BOr0 yPOBHSI 0CBOCHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPorpaMMbl OCHOBHOT'0 00111ero oopa3oBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 IMO3HAaBAaEMOCTU SIBJICHUM MPHUPOAbI, MOHUMaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XHMMHMUYECKOW HAyKHM Kak 00JacTU COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyJIbTypbl M MPAKTHUECKOUN
NEeSTeNbHOCTH YeJOBEKa B YCIOBUSX COBPEMEHHOI'O OOIIECTBA;

IIOHUMAaHHUEC MECTAa XUMHUH CPEAN APYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOAAaxX IMO3HAHHWA, B TOM YHCJIC SKCIICPUMCHTAJIIBHBIX U
TCOPECTUUCCKUX METOAAaxX HCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHUX peaKHHfI; YMCHUC HUCIIOJIB30BaTh MOACIHN JUIA

00BACHECHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax NpodeccuoHaNbHON NesITeIbHOCTH, CBSI3aHHBIX C XUMUEH n
COBPEMEHHBIMM TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha JOCTHXKEHHAX
XUMHUYECKON HAayKH, 4YTO IO3BOJIUT OOYYaIOLIUMCSl paccMaTpuBaTh
XMMHIO Kak cepy cBoelt Oynymieil npodeccuoHalbHON AesITeNbHOCTH
U cAeNaTh OCO3HAaHHBIM BBIOOP XMMHH KaK NPOQUIBHOIO IMpeaMera

IIpH [IepeX0/ie Ha YPOBEHb CPEAHETO 0011ero 00pa3oBaHUs

Bnanenue CHUCTEMOM XWMHUYECKHX 3HAHUN U YMCHHUC IIPUMCHATH

CUCTCMY XUMHNYCCKUX 3HaHI/II71, KOTOpasd BKIIKOYACT:

2.1

BOKHCUIINEG XUMHUYCCKUC IIOHATHS. XHMHYCCKUI DJIEMCHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOJHAS U
HEOJHOPOAHAsE CMECh, OTHOCUTENIbHBIE AaTOMHasi U MOJIEKYJISIpHas
MacChl, KOJMYECTBO BEIECTBA, MOJb, MOJIIPHAs Macca, MOJSPHBIN
00BEM, OKCHI, KHCIOTAa, OCHOBaHHE, CONb (CpemHsis), XUMHUECKas
peakuusi, peaklud COCIUHEHHS, PEaKIUU Pa3NIOKEHHUs, pPeaKIuu
3aMeIleHUs, peakIMu OOMEHa, TETUIOBOM 3(PPEeKT peakiuu, 5K30- U
SHAOTEPMHUYECKUE PEAKIMH, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEeMEHTa B COCTMHEHHUH, MacCOBas JIOJI M TIPOIICHTHAS KOHIICHTPAITUs

BCIICCTBA B paCTBOPC, AAPO aTOMa, BHGKTpOHHBIﬁ cJIoi aToOMa, aTOMHas




opOuTanb, paguMyc aroMa, BaJICHTHOCTb, CTENEHb OKUCIICHMS,
XMMHUYECKast CBSA3b, 3JIEKTPOOTPULIATEIBHOCTD, MOJISIPHAS U HETIOJISIpHAs
KOBQJICHTHas  CBA3b, MOHHAs  CBA3b, METAUIMYECKas  CBs3b,
KpUCTaJUIMYecKass pemeérka (aroMHas, HWOHHAs, MeTaJuIndecKas,
MOJICKYJISIpHAsi), MOH, KAaTHOH, aHWOH, DJIEKTPOJIHUT M HEDJIEKTPOJIHT,
NIEKTPOJIUTUYECKAsT ~ UCCOLMAIMs, pEaKUMd HMOHHOIO  OOMeEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMH,  OKUCIUTEIh |
BOCCTaHOBUTENb, OKHCIEHHE U  BOCCTAHOBJEHHUE, HIICKTPOJIM3,
XMMHUYECKOE paBHOBECHE, OOpaTHMMble W HEOOpaTUMbIE pEaKIvy,
CKOpPOCTh XUMHUYECKOW peakumu, Katanmsarop, IIJIK, xoppo3sus

MCETAaJIJI0B, CIlJIaBbI

2.2

OCHOBOIOJIArarolMe 3aKOHbl XMMHHU: 3aKOH COXPAaHEHHUS Macchl,
nepuonnueckuii 3akoH J[.M. MennaeneeBa, 3aKOH IIOCTOSIHCTBA

COCTaBa, 3aKOH ABOl"aI[pO
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TCOpHUHU XHUMUU: ATOMHO-MOJICKYJISIpHAA TCOpU, TCOpHUA

SHGKTpOHHTquCKOﬁ JUucconuanumn

Brnangenue ocHOBaMM XMMHUYECKOW IPaMOTHOCTH, BKITFOUAKOIIEH:

3.1

YMEHHE TIPaBWJIBHO  HWCIIOJB30BaTh HM3yUeHHBIC BEMIECTBA U
MaTtepuanabl (B TOM 4YHCIIE MUHEPaIbHBIC YAOOpEHUs, METAIbl U
CIUTaBbl, TPOAYKTHI  MEpPepadOTKH  TPUPOJHBIX  HUCTOYHHKOB
YIII€BOIOPOAOB (YTIJIsA, IPUPOIHOTO Ta3a, HePTH) B OBITY, CEIHCKOM
XO3SIICTBE, Ha TIPOM3BOJICTBE M TIOHUMAHUE 3HAYCHUS KHUPOB, OCIKOB,
yIJIEBOAOB JUIsI OpraHW3Ma 4YeJOBeKa; yMEHHE MPOTHO3UPOBATH
BJIMSTHHE BEIIECTB U XMMHUYECKUX MPOIIECCOB HA OPTaHU3M UYEIOBEKa U

OKpY KaroIIyI0 IPUPOIHYIO CpPEy

3.2

YMCHHUEC HUHTCTPUPOBATHL XUMHUUYCCKHE 3HAHUA CO 3HAHUAMU OPYTHUX

y‘le6HBIX npeamMeToOB

3.3

HaJIMYME OIBITa pabOTHl C Pa3IMYHBIMU UCTOUYHUKAMHU HH(pOpMAIUU
0 XUMUU (HayyHass U HAy4HO-TIOMYJIApHAs JHUTepaTypa, CJIOBapH,

CIPaBOYHHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATDH I/IH(bOpMaL[I/II-O O BCIICCTBAX, HX
IpEeBpalICHUAX n MPAKTUICCKOM MMPUMCHCHUHN n YMCHUEC

HCIIOIB30BaTh €€ s PCUICHUA y‘le6HO—HO3HaBaTeJ'IBHLIX 3aaa4

Bnagenne ocHoBaMu MOHSITHHHOTO arIapara U CHMBOJHUYCCKOI'O

A3bIKa XUMHHU OJIsI COCTABJICHUS (1)OpMy.]I HCOPTaHUYCCKUX BCHICCTB,




ypaBHeHI/Iﬁ XUMHNYCCKUX peaKuHﬁ; OCHOBaMHu XHUMHAYECKOH

HomeHknatypsl (IUPAC u TpuBHanbHOI)

YMeHue oOBACHATH CBA3b IMOJIOKEHHUs 31eMeHTa B I[lepuoanueckoi
CUCTEME C YHCIOBBIMH XapAaKTCPUCTUKAMU CTPOCHHUS AaTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sapa, oolee 4YHucio
JIEKTPOHOB), PACIPENEIEHUEM JIJIEKTPOHOB IO JHEPreTHYECKUM

YPOBHAM aTOMOB IIEPBLIX TpéX MEpruoa0B, KaJIud U KaJlbIUA

[IpencraBnenne 0  NEPUOAMYECKOM  3aBUCUMOCTH  CBOMWCTB
XUMHUYECKUX AJIEMEHTOB (paJuyC aToma, 3JeKTPOOTPULIATEIbHOCTD),
NPOCTBIX U CIOXHBIX BEIIECTB OT IIOJIOKEHHUS JJIEMEHTOB B
[lepognueckoit cucremMe (B MalbIX NEpPUOAAX M TJABHBIX

MOArpyNIax) 1 3J€KTPOHHOTO CTPOEHUS aToMa

YmMmenue knaccuuuupoBarh:

7.1

XUMHNYCCKHUE 3JICMCHTBI

7.2

HCOPraHN4YCCKUC BCUICCTBA

7.3

XUMHUYCCKHUEC pCaKIINU

YMeHue onpenesnsirTh:

8.1

BAJICHTHOCTb M CTCIICHb OKHCJIICHHUA XUMHWYCCKUX DJJICMCHTOB, 3apsal

HOHa

8.2

BU XHMHYECKOM CBSI3H U THII KpPICT&J'IJ'IH‘lGCKOfI CTPYKTYphbI B

COCOAUHCHUAX

8.3

XapakTep Cpelbl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHMIA)

8.4

OKHCJIIMTCJIb 1 BOCCTAHOBUTCIIb

YMeHnue xapakTepru3oBath (PU3MUECKUE U XUMUYECKUE CBOMCTBA:

9.1

MPOCTBIX BELIECTB (KUCIOPOA, O30H, BOAOPOA, Trpadur, anmas,
KpeMHU#, a3oT, docdop, cepa, XJIOp, HATPUil, Kaauii, MarHu,

KaJIbIIMM, aTFOMUHUH, JKeJe30)

9.2

CJIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOJa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOA, OKCHUIbI M THAPOKCHIIBI
metamioB [-IIA rpynn, amomunus, meau (1), uunka, xeneza (I u
I11), oxcunpr yraepona (I u IV), kpemuunst (IV), azota u dhocdopa (111
u V), cepel (IV u VI), cepuucras, cepHasi, a30TuCTasi, a30THasi,

dhocdopnas, yroibHas, KpeMHHEBAsI KHCJIOTA U UX COJIH)

9.3

MIPOrHO3npoOBaATh n XapaKTCpPU30BaATh CBOMCTBA BCIICCTB B




3daBUCUMOCTH OT HUX COCTaBa H CTPOCHH:A, IPHMCHCHUC BCIICCTB B
3aBUCHMMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHUYCCKUX

MIPEBPALEHUH B PA3IMYHBIX YCIOBUSIX

YMeHnue cocTaBiIsATh MOJICKYJIAPHBIC 1 NOHHBIC YPABHCHUA peaKuHﬁ, B

10
TOM YHUCJIC:
10.1 peakuuii HFOHHOro OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINA
103 WUTIOCTPUPYIONINX XWUMHUYECKAE CBONCTBA W3YyYEHHBIX KJIACCOB
' (Tpymim) HEOPTaHMYECKHUX BEIECTB
10.4 MOJITBEPKIAIOIINX T€HETUYECKYI0 B3aUMOCBSI3b MEXKI1y HUMH
11 YMeHue BhIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCUTENFHYI0 MOJICKYJISIPHYIO ¥ MOJISPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJTF0O XUMHYECKOTO DJIEMEHTA B COSAMHCHUN
11.2 MAacCCOBYIO JIOJFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00bhEeM ra3oB
114 M0 ypaBHCHUSAM XHMHUYECKHX PEAaKIUHd W HaXOAUTh KOJUYECTBO
' BEIIeCcTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIuu
12 Bnanenue (3Hanue oCHOB):
OCHOBHBIMM  METOJIaMH  HAy4YHOTO  TO3HaHUs  (HaOII0JeHueE,
" HU3MEpPEHHE, SKCTICPUMEHT, MOJICITMPOBAHNE) TTPH U3YYCHHUH BEIIECTB U
' XUMHUYECKUX SIBIICHUH; yMeHue chopMynupoBaTh MpodlieMy U
MIPEJIOKUTH MYTH €€ PEIICHUS
122 O0e3omacHOW pabOTHl ¢ XUMHUYECKUMHU BEIIECTBAMH, XHUMHYECKOM
' MOCY/I0N 1 JTabOpaTOPHBIM 000PYI0BaHUEM
MpaBWJIaMu O€30MMaCHOTO OOpAIlEHUs C BEIIECTBAMU, UCTIOIh3yEMBIMU
B TIOBCETHCBHOW >KM3HH, TIPABHJIAMH TTOBEICHUS B IEISIX COSPEeIKEHUS
123 3I0pOBbSl U OKPY’KAIOLIEH NPUPOTHON Cpeibl; MOHMMAaHHE Bpeaa
' (omacHOCTH) BO3ACWCTBHSI HA JKUBBIC OPTaHU3MBI OINPEACIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIECHUS W TMPEJOTBPAIICHUS WX BPETHOTO
BO3JICHCTBHS
A3 Hannuue mpakTHUeCKWX HABBIKOB TUIAHUPOBAHUS M OCYIIECTBIICHUS
CJIEIYIOIINX XUMHUYECKUX SKCIICPUMEHTOB:
13.1 W3Y4YCHHUE M ONUcaHue (U3MYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (1)I/I3I/I‘-ICCKI/IMI/I u XUMHNYCCKHUMHU SABJICHUSIMU, OIIBITHI,




WIUTHOCTPUPYIOITUC IIPU3HAKHU ITPOTCKAHUA XUMHUUCCKUX peaKuHﬁ

13.2

HU3YUCHUC croco0oB pa3aciicHuAg cMmeceit

13.3

NOJIyuYCHHEC KHUCIOpoAa W H3YUYCHUC CT0 CBOI>'ICTB; TIOJIyUCHHC
BOAOpOda U M3YUCHHUC €TO CBOI\/JICTB; IMOJIYYCHHUE YIJICKHCIIOTO rasa u

HU3YyUYCHHUC €TO CBOfICTB; IMMOJIYYCHUC aMMHUAKa U U3YUCHHC CT'O CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHOW MaCcCOBOW JOJEU

PacTBOPEHHOTO BEILLIECTBA

13.5

MIPUMEHEHNE HUHAUKAaTOPOB (Jrakmyca, METHJIOpaHkKa U
¢benondranenna) ans onpeneieHHs] XapakTepa Cpelbl B PacTBOpax

KHUCJIOT U LIeo4ei

13.6

HCCIICZIOBAHUE M  ONMCAHUE CBOMCTB HEOPraHMYECKMX BELIECTB
pa3IMYHBIX KJIACCOB; M3yYCHHE B3aUMOICHUCTBHS KHCIOT C METaJIaMH,
OKCHJIaMH  METaUIOB,  PAacTBOPUMBIMM U HEPaCTBOPUMBIMU
OCHOBaHMSMH, COJSIMHM; TIOJy4EHHE HEPACTBOPHMBIX OCHOBAaHMI;
BBITECHEHHUE OJHOIO MeTaula JApYI'MM U3  pacTBopa  COJH;
ucclieloBaHie aM(OTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHHS H

IIUHKA

13.7

PCHICHUC S3KCIICPUMCHTAJIBHBIX 3a/]d4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTraHNYCCKUX COCHHHGHHﬁ)); ((3JI€KTpOJII/ITI/I‘ICCKaSI
JUucconuanus, «Baxneimue HeMmeTaIbl W HX COCAUHCHUA,

«Baxuelnine MeTaIbl U UX COSTUHECHU

13.8

XUMHYECKHE  OKCIEPUMEHTBHI,  WUIIOCTPUPYIONIHE  IMPHU3HAKU
MPOTEKAHUsI PEaKIMii MOHHOTO OOMEHAa; KAaueCTBCHHBIC PEaKIMH Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBL: XJIOPUI-, OpOMUI-,
voaua-, cyiaedar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-UOHBI, KATUOHBI aMMOHWUS, MarHusl, KaJIbIUs, aTFOMUHHS,

xkenes3a (2+) u xxenesa (3+), menu (2-+), HUHKA

14

YmMmenue:

14.1

MPEJCTaBIATh PE3yJbTaThl JKCIEpUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNbCTB, Tpa@UKOB M TaOJIMIl M BBIABIATH 3MIIMPUYECKHE

3aKOHOMEPHOCTHU

14.2

YCTaHAaBJIMBATL CBA3U MCKIY pPCaIbHO Ha6J'IIOI[aeMI)IMI/I XHUMHWYCCKUMH
ABJICHUAMU U IPOHECCaAMU, IIPOUCXOAAIIMMHA B MAKpPO- U MUKPOMHUPE,

OOBSICHATH IPUYUHBI MHOTO00PAa3Hsl BELIECTB




IHEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

HepBOHa‘-IaJIBHBIC XUMHNYCCKHUEC ITOHATHUA

1.1

Yucrtsle BemecTBa U cMecu. CriocoObl pa3fiesieHus: cMeceit

1.2

ATOMBI H MOJICKYJIBL. Xumudeckue diieMeHThl. CHMBOJNBI  XUMHYECKHX

3JICMCHTOB. HpOCTBIe H CJIOKHBIC BCIICCTBA.

1.3

XuMuueckas (bOpMy.Ha. BanenTHOCTE aTOMOB XMMHYECKUX 3JIEMEHTOB. CTelneHb

OKHCJICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTelbHAs aToMHAas Macca.
OTHOCHUTENNBHAS MOJICKYJIAIpHasT Macca. MaccoBas J0JI1 XUMHYCCKOI'O 3JICMCHTA

B COCAMHCHNN

1.5

KomngectBo BemectBa. Momb. MomspHas macca. Moisipablii 00BEM Ta30B.

BzanmocBs3b KOJIMYECTBA, MACChI M YUCJIa CTPYKTYPHBIX €AWMHUI] BEIIECTBA

1.6

dusnyeckre W XMMHYCECKHE SBJICHUS. XHMHYSCKas peakuusa u eé IIPpU3HAKHU.

3aKOH COXpaHEHMsI MACChI BEIIECTB. XMMUUECKUE YPaBHEHUS

Ilepuonnueckuilt 3akoH u llepuoguyeckas cucTeMa XUMUYECKHUX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHHne aTOMOB

2.1

[Tepuonuueckuii 3akoH. [lepuoguyeckas cucrema XuMu4eckux 3aeMeHToB J[.U.
Menpneneesa. Ilepuoast u rpymnmnsl. OU3MYECKUN CMBICIT MOPSAIKOBOIO HOMEPA,

HOMCEPOB IIEPpHUOJa U I'PYIIIbI 3JICMCHTA

2.2

Ctpoenne aromoB. CoctaB aToMHBIX snaep. M3orombl. Dnexktponbl. CTpoeHue
ANEKTPOHHBIX 000JOYEeK aTOMOB TMepBbIX 20 XUMHYECKUX DIEMEHTOB

[Tepnonnueckoit cucrems! .M. Menneneena
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3aKOHOMepHOCTI/I B M3MCHEHHMHU CBOMCTB XMMHYECKHX DJIEMECHTOB MEPBBIX TpéX
nepuoaoB, Kallud, KaJlblIHAd (pa;uzlyca aTOMOB, JJICKTPOOTPULATCIILHOCTH,
MECTATNIMYCCKUX W  HCMETAIIMYCCKUX CBOﬁCTB) n Hnx COC[[I/IHCHI/Iﬁ B
COOTBCTCTBUM C IIOJIOKCHHCM DOJIICMCHTOB B HepHOHquCKOﬁ CHUCTEMEC H

CTPOCHUCM HUX ATOMOB

Crtpoenue BeriecTBa

3.1

Xumuueckass cBs3b. KoBaseHTHass (MOJsIpHAasT MW HEMOJISIpHAsi)  CBSI3b.

BHGKTPOOTpHHaTGHLHOCTB XUMHNYCCKHX QJICMCHTOB. Honnas CBA3b.




Mertannuueckas CBSI3b

3.2

Tunel kpucTaIMUECKUX pemETOK (aToMHas, WOHHAs, MeTaJuIndecKas),
3aBUCUMOCTb CBOWCTB BEILECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKH M BHJIA

XHUMHUYECKOH CBI3H

Baxkueimme npeaACTAaBUTCIIN HCOPraHUYCCKUX BCIICCTB. Hemetannel u ux

COCOAMUHCHMUA. Mertanisl 1 ux COCAUHCHHUA

4.1

Knaccudukanuss ¥ HOMCHKJIATypa HEOPTaHWYCCKUX COCIUHEHHI: OKCHIOB
(conmeobpasyromue: OCHOBHBIC, KHCJIOTHBIC, ampoTepHbIC) u
HecolieoOpa3yoIre; OCHOBaHWU (IIENOYM M HEpPacTBOPHMBIE OCHOBAHMUS);
KACIOT  (KUCIOpOJCOAep)Kaie ¢  OECKUCIOpOIHBIC, OIHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPeTHUX U KHCIBIX)

4.2

duznyeckue MW XHMHUYECKHE CBOMCTBaA MMPOCThIX  BCIICCTB-HCMCTAJJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnyueckue M XUMHUYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCETAJIJIOB: JIMTHUA,
HaTpus, Kajivusd, Marius WU KaJlblUsd, aJIFOMHUHUA, KCIIC3a. SHCKTpOXI/IMI/I‘leCKI/Iﬁ

PsI HAaIPSDKEHUM METAJIIOB

4.4

dOu3nyeckue U XUMHYCCKHE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpPOJa, C€pOBOAOPOAA, aMMUAKa

4.5

duznueckre U XMMHYECKHE CBOMCTBA OKCHAOB HemeTaisoB: cepsl (IV, VI),
azota(ll, 1V, V), dochopa(Ill, V), yrnepona(ll, 1V), kpemuaus(1V). IloxyueHue

OKCHIA0B HCEMCTAJIIIOB

4.6

Xumnueckue cBoiictBa okcuaoB: metawioB [A—IIIA rpynm, muuka, meau(Il) u

xenesa(ll, I1I). [Tony4yenne okCUAOB METAIIIIOB

4.7

XUMUYECKHEe CBOMCTBAa OCHOBAaHHMU M aM(OTEPHBIX THIPOKCHUIOB (Ha MpUMEpe
THIPOKCHUIIOB  alIOMUHHS, JKene3a, IuHKa). [lomydeHue ocHoOBaHUl U

aM(OTEPHBIX THAPOKCHUIIOB

4.8

OO0mue XMMHUYECKHE CBOWCTBA KUCIOT: XJIOPOBOJIOPOAHOM, CEPOBOJIOPOJIHOM,
CEPHHUCTOM, CEpHOM, a30THOW, (GocPOpHOH, KpEeMHHEBOW, yrojbHOH. OcoOble
XUMUYECKAE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM U A30THOM KHUCIOT.

[Tonyuenue kucnor

4.9

OO6mue XuMHUYECKHe CBOMCTBA cpeiHux cojie. [lomyduenue coneit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, paciio3zHaBaHuE€ BOJOpOaa, KHCIOpOoda, aMMHaKa,

YIJIEKHUCIIOTO Ta3a B JIA0OpaTOpUH

4.11

[Tonyuenue ammmuaka, cepHON W a30THOM KHCJIOT B MPOMBINUICHHOCTH. O01Ime




CIIOCOOBI MMOJIY4YCHUA MCTAJIJIOB

4.12

I'eneTnueckas cBs3b MCKAY KIIaCCaMU HEOPTraHUYICCKUX COCIMHEHUM

XHMHYECKHUE pcakuuun

5.1

Krnaccudukanus XUMHYECKUX peakluid MO pa3inyHbIM MPU3HAKAM: [0 YUCITY U
COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIICCTB, IO TEIUIOBOMY 3(DQeKTy, Mo

M3MEHEHUIO CTEIICHEH OKUCICHUSI XMMHUUECKHUX AJIEMEHTOB

5.2

TennoBoi A3pPekT XMMUUECKON peakiuy, TEPMOXUMHUYECKUE YpaBHEHHs. DK30-

1 OHAOTCPMHUYCCKUC PCAKIIUH. TCpMOXI/IMI/ILIeCKI/Ie YPaBHCHUA

53

OKHCINTEIEHOBOCCTAHOBUTEILHBIC pCaKknuu. OKHCIIUTEIN U BOCCTAaHOBHTCIIH.
HpOH@CCH OKHUCJICHUA n BOCCTaHOBJICHMU . 3HeKTpOHHBII>’I OaaHc

OKHUCIIMTEIIFHOBOCCTAHOBUTEIBHOM pCaknumn
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Teopus anekTpoauTHYECKON Aucconraniui. KaTnoHbl, aHHOHBI. DJIEKTPOJIUTHI U

HEOJICKTPOJINTEI. CuibHbIE U c1a0bIe QJICKTPOJIUTHI. CreneHb Jucconnuanmumn

5.5

Peakumu moHHOTO obMeHa. YcioBus IMPOTCKAHUA peaKHI/Iﬁ HOHHOI'O O6MeHa,

IIOJIHBIE U COKPAILIEHHBIC NOHHBIE YPAaBHEHUS PEaKIIU

XHUMHMS U OKpYyXKarolas cpeaa

6.1

BemectBa m Marepuansl B IIOBCEAHEBHOM JKM3HM 4YeloBeka. besomacHoe
UCMOJb30BaHUE BELIECTB M XUMMUYECKMX peakuuil B jadopaTopun u OBITY.

HepBaﬁ nomMouipb Mpu XUMHUYICCKUX 0XKOrax U OTpaBJICHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKpYXKalIIe cpeabl  (KUCIOTHBIE  JTOXKIM,
3arpsi3HEHUE TOYBHI, BO3JyXa U BOJOEMOB), CHOCOOBI €ro MpeAOTBpAIlCHUs
[Ipenenbuas pomyctumasi konuentpauus BemiectB (IIJK). Pomp xumuum B
pelIeHUH DKOJIOTHYECKHUX TpoOieM. VYcwieHne mapHUKoBoro 3d¢¢ekTa,

Pa3spymieHUC 030HOBOT'O CJIOA

6.3

[Ipumenenue cepsl, a3ota, ¢ocdopa, yrieposaa, KpeMHHUSI U UX COCIMHEHUN B
OBITY, MEIWIIMHE, TMPOMBIIUICHHOCTH W CEeJIBbCKOM Xo3sicTBe. llpumeHeHne
METAJUIOB M CIUIAaBOB (CTallb, YYTYH, IIOPAJIOMUHMNA, OpoH3a) B OBITY U
MIPOMBIIIJICHHOCTH UX coeAnHeHHH. [IoHATHE 0 KOPPO3HH METalIOB, OCHOBHBIE

CII0COOBI 3alIUTBI UX OT KOPPO3UH

6.4

[IpupoaHble HMCTOYHUKH YTJIEBOAOPOAOB (Yroib, NPUPOAHBIN Ta3, HEPTh),

MPOJYKTHI UX nepepadboTku (OEH3UH), UX POJb B OBITY M MPOMBIILIEHHOCTH

6.5

HepBOHa‘IaJ'II)HBIG MOHATHS 00 OpPraHM4YCCKUX BCHICCTBAX KaK O COCAWHCHUAX
yriepoaa (MeTaH, 9TaH, 9THUJICH, allCTUJICH, 3TaHOJI, INTMICPHH, YKCYCHAs KI/ICJ'IOTB.).

ITonsitTie 0 OMOJIOIMUECKU BaXKHBIX BCHICCTBAX: KHpPaAX, 6€JIKaX, YIJICBOAAX — M X




POJIK B )KU3HH YCJIOBCKA

7 Pacuérnr:
7.1 o popmMynamM XUMHUYECKHX COCTMHEHUI
7.2 Macchl (MaccoBOi) TOJIM PaCTBOPEHHOTO BEIIECTBA B pPAaCTBOPE
7.3 10 XUMAYECKUM YPAaBHEHUSIM




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 8 kiace/ ['abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.
AxknuonepHoe obuiectBo «M3narensctBo «lIpocBenienue
Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.

AxrmonepHoe obmiectBo «M3aarenscTBo «IIpocBemnienne»

METOINYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
Xumus. 8-9 knaccel. bazoBblil ypoBeHb. MeTOAMYECKUE PEKOMEHIAIINU K

yueOHukam ["abpuensna O.C., OctpoymoBa N.I'., Cnagkosa C.A.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChbI
CETHU UHTEPHET

bu6anorexa IJOK

POII

OI'MC "Mog mkona"
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