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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa Mo XMMHU Ha YpOBHE OCHOBHOTO OOIIETO OOpa3oBaHUSI COCTAaBlIEHA HA OCHOBE
TpebOBaHUH K pe3ylbTaraM OCBOCHHSI OCHOBHOW 00pa3oBaTelbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpasoBanus, mpencraBieHHbIXx B PI'OC OOO, a Ttakxke Ha OcHOBe (demepanbHON padodeit
MPOrpaMMbI BOCIIUTAHUS M C YYETOM KOHIICTIIIMU TIPEMOJaBaHUs Y4eOHOro mpeamera «XuMHsS» B
oOpazoBarenbHbIX opranu3anusax Poccuiickoit deneparumu.

[TporpaMma 1o XUMHUH IaET MPEACTABICHUE O IENISIX, OOIIeH cTparernu 00ydeHus, BOCIIUTAHUS
U pa3BUTHs OOyYarOmIMXCS CpEeACTBaMU Y4eOHOro IMpelMeTa, YCTaHaBIMBaeT 00s3areinbHOe
MPEAMETHOE COZECpKaHUE, MPEAyCMAaTPUBAET PACIIPEICIICHUE €T0 10 KjaccaM U CTPYKTYpUpPOBAHUE IO
pazmenamM M TeMaM IPOrpaMMbl [0 XHMHH, OINPEIEISET KOJIWYECTBEHHbIE M KAYECTBEHHbIE
XapaKTEePUCTUKU COJCPKAHUS, PEKOMEHIYEMYIO MOCJIEeI0BaTEIbHOCTh M3YYEHUS! XUMHUH C YYETOM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKM Yy4eOHOro Ipolecca, BO3PAaCTHBIX
OCOOCHHOCTEH OOYYArOIIUXCSI, OMPEACIseT BO3MOKHOCTH IPEIMeTa JJIs peaau3aluu TpeOOBaHUN K
pe3yibpraTaM OCBOEHHS OCHOBHOM 0O0pa3oBaTeNbHONW MPOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHHs, a Takke TPeOOBaHWU K pe3ynbraTaM OOydeHUs XMMHUU Ha YPOBHE IIeJIeld H3ydeHUS
IpeIMeTa U OCHOBHBIX BUOB y4eOHO-TIO3HABATEIbHON JEATEIBHOCTH 00YYaromIerocsi Mo OCBOEHUIO
y4eOHOTO COJepKAHUS.

3HaHHE XUMHH CIYXHT OCHOBOW Ui (POPMHpOBAHHS MHPOBO33PEHHS OOydYalolIerocs, ero
MIPEJICTABICHUA O MaTepHaIbHOM CIUHCTBE MHpA, BAXKHYIO POJb HIPAlOT (POPMHUPYEMBIC XHMHEH
MPEJICTABICHHUS. O B3aUMOIIPEBPAILICHUSAX SHEPTUU U 00 SBOJIOIMH BEUIECTB B MPUPOAE, O IMYTIX
pelIeHUs TI00aTBHBIX MPOOIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUSCTBA — CHIPHEBOM, SHEPTETUUICCKOM,
MUIIEBON U SKOJIOTMYECKOM O€30MacHOCTH, MPOOIeM 3PaBOOXPAHECHHUS.

N3yuenne xumun:

CIIOCOOCTBYET peann3allid BO3MOXKHOCTEU ISl caMOpa3BUTUS U (HOPMUPOBAHUS KYIBTYPHI
JUYHOCTH, €€ 001Iel 1 PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOPMHpOBAHHME MBIIUIEHUS U TBOPYECKUX CHOCOOHOCTEH oOyuaromuxcs,
HaBBIKOB MX CAMOCTOSTEIHHOM Y4eOHOM AESITENbHOCTU, SKCIIEPUMEHTATBHBIX U UCCIEIOBATEIIbCKUX
YMEHUN, HEOOXOAMMBIX KaK B ITOBCEAHEBHOW KHU3HU, TaK U B MPO(eCcCHOHATHHON ACSITETFHOCTH;

3HAKOMHUT CO CIEIM(PUKON HAYYHOTO MBIIICHHUS, 3aKJIabIBAET OCHOBBI 1IEJIOCTHOTO B3MIIsIa HA
€IUHCTBO TPUPOMABI M YEIIOBEKA, SIBISAETCS OTBETCTBEHHBIM STanoM B ()OPMUPOBAHUU E€CTECTBEHHO-
HayYHOUW rpaMOTHOCTH OOYJarOIINXCS,

crocoOCTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
MPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE 00pa3zoBaHuEe 00yUJarOIIUXCSl.

JlanHple HampaBieHUS B OOYYEHHH XHUMHUHU OOECHEUMBAIOTCA CHEHU(PUKON COmep KaHUs
y4eOHOTO TIpeaIMeTa, KOTOPBIM SBIISICTCS TIEIarOTHYECKH aJanTHPOBAHHBIM OTPaKEHHEM O0a30BOM
HayKl XUMHH Ha ONPEICIEHHOM JTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI OPHUEHTHPOBAH HA OCBOCHUE
O0yJaroMMMHCS CHCTEMbI TIEPBOHAYANBHBIX TOHATUH XHMHH, OCHOB HEOPTaHUYECKOW XUMHUU U
HEKOTOPBIX OTJIEIBHBIX 3HAYMMBIX MTOHSATUH OPTraHUYECKON XUMHH.

CrpykTypa comepKaHusl MPOrpaMMbl MO XUMHUU CQOpPMHpPOBaHA HA OCHOBE CHCTEMHOTO
nonxoza K e€ nzyuenuro. ConepkaHue CKIAAbIBACTCS U3 CUCTEMBI TIOHSITHI O XUMUYECKOM JJIEMEHTE U
BEIIECTBE M CHCTEMBI IIOHATUN O XUMUYECKOU peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OpPTaHHU30BaHBI
10 TPHUHIIMITY TOCJEI0BAaTEIPHOTO PA3BUTHS 3HAHWM HAa OCHOBE TEOPETUUYECKHUX TMPEIACTaBICHHUI
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJSIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuognueckoro 3akona /l. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUY€HHUS O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IpEACTaBICHUN 00 MEKTPOIUTHUECKON TUCCOLMAIIUH BEIIECTB B PACTBOPaX.

TeopeTnueckne 3HAHUS pPacCCMATPUBAIOTCS HA OCHOBE HSMIMPHUYECKH TIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IMOCIEIOBATEILHO OT OJHOTO YPOBHS K APYrOMY, BBITIONHSS
GbyHKIMM OOBSICHEHMSI U TMPOTHO3UPOBAHHUS CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U MOJTYYSHUS U3Y4aeMbIX BELIECTB.



OcBoeHue mporpamMMmbl [0 XUMHMU CIOCOOCTBYET (DOPMHUPOBAHHUIO IPEJICTABICHUS O
XUMUYECKOM COCTABIIAIOLIECH HAyYHON KAPTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM IIPUPOABI, LIEHHOCTHOIO
OTHOILECHUS K HAaydHOMY 3HAaHMIO M METOJAaM IIO3HaHWsS B Hayke. M3ydeHMe XMMHUU IPOUCXOIUT C
MPUBJICYCHUEM 3HAHUI U3 paHee N3YUYEeHHBIX YUeOHBIX MpenMeToB: «OKpyxaromuil Mupy, «buonorus.
5—7 knaccel» U «DPu3nKa. 7 KIace.

[lpy W3yd4eHUM XMMHUHU MPOUCXOAUT (HOPMHPOBAHWE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMSA, NMPAKTUYECKOM NEATENbHOCTU YeJIOBEeKa U KaK OJHOIo M3
KOMIIOHEHTOB MHPOBOM KyNbTYpbI. 3aja4a y4eOHOTo MpeaMeTa COCTOMT B (DOPMUPOBAHUU CHUCTEMBI
XUMUYECKUX 3HAaHUH — BaKHEHIIMX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETHUECKUX IOJIOKEHHH,
JTOCTYIHBIX 0000IIEHNH MUPOBO33PEHUYECKOTO XapaKTepa, S3bIka HayKH, B MPUOOLUICHUH K HAYYHBIM
METO/laM IO3HAHUS MPHU U3YYEHUH BEIECTB U XMMHUUYECKUX peakuuil, B (OPMUPOBAHUHU U PA3BUTUU
MO03HABATENFHBIX YMEHUN U UX MPUMEHEHHH B Y4€OHO-TI03HABATEIHLHON U Y4eOHO-HCCIIEI0BATEIbCKON
NesTeNbHOCTH, OCBOEHUH ITPABUII 0€30M1aCHOr0 OOpAIlIEHUs C BEIIeCTBAMH B I10BCEIHEBHOMN KHU3HH.

[Ipy u3yyeHMM XUMHHM HAa YpPOBHE OCHOBHOIO 00ILero oOpa3oBaHMs Ba)XHOE 3HAYCHHE
puoOpenu Takue Lelu, Kak:

— (opmMupoBaHME MHTEIIEKTYaJbHO PA3BUTONW JMYHOCTH, TOTOBOM K €aMOOOpa30BaHUIO,
COTPYAHHUYECTBY, CaMOCTOSATEIHHOMY IMPHHATUIO PELICHWH, CIIOCOOHOW aJanTHpPOBATHCS K OBICTPO
MEHSIOIUMCS YCIIOBUSAM KU3HU;

— HampaBJICHHOCTb OOy4eHHS Ha CHUCTeMaTHdeckoe ImpuollieHue olyvaromuxes K
CaMOCTOSITENIFHOW TT03HABATEIILHOW NEATENFHOCTH, HAyYHBIM METO/aM IO3HAHHA, (HOPMUPYIOIIUM
MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMMH;

— o0ecrieyeHue YCIOBHMH, CHOCOOCTBYIOIIMX HPHUOOPETEHUIO0 OOYyYaloIUMKCS —OIbITa
pasHOOOpa3HON JesTeTbHOCTH, TO3HAHWS M CAMOIO3HAHWS, KIIOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMIETEHLUH ), IMEIOIUX YHUBEPCaIbHOE 3HAYCHUE JIJIsl pa3IMYHBIX BUJIOB JEATEIbHOCTH;

— ¢opmupoBanue oOmel (YyHKIHOHAIBHOW M €CTeCTBEHHO-HAyuYHOW TI'PaMOTHOCTH, B TOM
quciie YMEHUN OOBSICHATH M OLEHUBATH SIBICHUS OKPY)KAIOLIEro MHUpa, UCIOJb3ysd 3HAHMSI U OIBIT,
MOJIy4EeHHBIE MPU U3YYEHUN XUMHHU, IPUMEHATh UX MPH PEIIeHUH IpoOieM B MOBCEIHEBHON KU3HU U
TPYAOBOM JEATENBHOCTH;

— (opMHpOBaHUE Yy OOYYaIOIIMXCSI T'YMAaHUCTHUYECKUX OTHOIICHUN, TMOHUMAaHUS LIEHHOCTH
XUMHUYECKUX 3HAHUH JJIs1 BBIpAOOTKH HKOJIOTUYECKH 11€71eCO00Pa3HOro MOBEICHUS B OBITY U TPYOBOM
JeSITEIbHOCTH B LIEISIX COXPAHEHUsI CBOETO 3/10pOBbs U OKPY’KaIOLEH MPUPOAHON CPEIbL;

— pa3BUTHE MOTHUBALIUU K OOYYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOEHHs OOIIeYeOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Mpoduiis U
HaIpaBJIE€HHOCTHU JaJIbHEHIIET0 00yYeHUsI.

OOmiee 4MciIO 4acoB, OTBEACHHBIX JUIS M3YYCHHsS XUMHM Ha YpPOBHE OCHOBHOTO OOILEro
oOpazoBaHus, coctasiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezleno), B 9 kimacce — 68 yacoB
(2 yaca B HezIEMIO).



COILEPKAHUE OBYYEHMUSA

8 KIIACC

IlepBoHaYaIbHBIE XUMHYECKUE OHATHS

[Ipeamer xumun. Ponb XUMHM B KM3HM 4elOBeKa. XUMHUS B CUCTEME HayK. leila M BellecTBa.
dusnueckue CBOWCTBA BEIIECTB. ArperarHoe COCTOsiHME BemlecTB. [loHsATHE O MeTojgax IMO3HAHMS B
xumun. Yucteie BenecTBa 1 cMecu. CriocoObl pa3ziesieHus: cMecei.

ATOMBI U MOJEKYNbl. XUMUYECKUE 31eMEHThl. CHMBOJIBI XMMHUYECKHX 31€MEHTOB. IIpocTeie u
CJIOKHBIE BellecTBA. ATOMHO-MOJIEKYIISIPHOE YUEHHE.

Xumuueckass ¢opmyna. BaneHTHOCTh aTOMOB XHMHYECKHX O3JEMEHTOB. 3aKOH ITOCTOSHCTBA
cocrtaBa BemecTB. OTHOcHUTeNnpHAsA aroMHas Macca. OTHOCHUTENIbHAs MOJIEKYIIsipHas macca. MaccoBas
JI0JI1 XUMHUYECKOTO 2JIEMEHTA B COCIMHEHUH.

KomnuectBo BemiectBa. Monbs. MonsipHas Macca. B3aumocBs3b KolM4YecTBa, MacChl M 4HUCIA
CTPYKTYPHBIX €IMHHUII BemecTBa. Pacu€Tel mo GpopmynaM XUMUYECKUX COCAMHEHUI.

dusnueckue U XMMHUYECKUE SIBJICHUS. XUMHUYECKasi peakius U €€ MpU3HAKU. 3aKOH COXpaHEHUs
Macchl BeleCTB. XUMHUUYecKHe ypaBHeHMs. Kiaccuukanus XUMUYECKHUX peakUuil (coenuHeHus,
paslIOKEHHUs, 3aMEIICHHS, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHUYECKOH MOCYIOM, TpaBUIaMu paboThl B Ta0OPaTOPHH U MPUEMaMU OOpaIIeHHUS
c nabopaTopHbIM OOOpYIOBaHHMEM, H3y4ye€HHE U oOmHcaHue (U3NUECKHX CBOMCTB 00pa3oB
HEOPraHUYeCKUX BEIIECTB, HaOMIONEHUE (PU3NUYECKUX (TUIaBJIEHWE BOCKA, TAsHUE JIbJla, PAaCTUPAHHE
caxapa B CTyIKe, KHTICHHE U KOHJIEHCAIUs BOJbI) U XUMUUYECKUX (TOPEHHE CBEYH, IPOKAIMBAHNUE MEIHOM
MPOBOJIOKH, B3aUMOJICUCTBHE MeJla C KHUCJIOTOW) SIBJICHUM, HAOMIOACHHE M OINHMCAHHE IPU3HAKOB
MPOTEKAHUsI XMMHUECKHX peakluil (pa3iokeHne caxapa, B3auMOICHCTBUE CEPHOM KUCIOTHI C XJIOPUAOM
Oapus, paznoxkenue ruapokcuaa meau (1) mpu HarpeBaHwu, B3aMMOJICHCTBUE Kelie3a ¢ PaCTBOPOM COJTH
menu (1), u3ydenue cnocoOoB pa3zieneHus CMeceil: ¢ TOMOIIbI0 MarHUTa, PUIBTPOBAHUE, BBINAPHBAHNE,
TUCTWIUISILMS, XpomaTtorpadusi, IpoBeACHHE OYUCTKU IOBApEHHON coyM, HAONIOJEHHE U OIMCaHue
pE3yNbTaTOB IMPOBEAEHUS OIBITA, WIUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMs MAacChl, CO3JlaHUE MOAeNen
MOJIEKY (IIapOCTEPKHEBBIX).

Baskneiiiue npeacraBuTe I HEOPraHUYeCKUX BeLEeCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — aneMeHT u mpocrtoe BemiecTBo. Haxoxaenue
KHCJIOpoZia B IpUpose, GU3ndeckue 1 XuMU4eckrne cBoicTBa (peakiuu ropenus). Okeuapl. [Ipumenenue
kucinopona. CrocoObl mModydeHHs] Kuciaopoia B JabopaTopuu M HpoMbliuieHHOCTH. Kpyrosopor
Kuciaopona B npupose. O30H — aJuloTponHas MOAUDUKAIUS KUCIOPOAA.

TenoBoit  »pdekT XUMUYECKOM  peakluu, TEPMOXMMHUYECKHME ypaBHEHHUS, DJK30- H
SHAOTEPMUYECKUE peaKkUMU. TOIIMBO: yroib U MeTaH. 3arps3HEHUE BO31yXa, YCUJIEHHE NapHUKOBOTO
addexTa, pa3pylieHre 030HOBOTO CJIOSI.

Bonopox — anemeHT M mpocroe BemecTBo. HaxoxkaeHue Bojopoaa B Mpupose, Gu3nveckue u
XUMHUYECKHE CBOICTBA, TPUMEHEHHE, CLIOCOOBI oayuyeHus. Kucnorsl u conu.

MonsipHblit 005EM Ta30B. PacuéTsl M0 XUMUYECKUM YPaBHEHUSIM.

dusnueckue cBoWcTBa BOAbl. Boma kak pacrtBoputens. PactBopel. HacelmieHHble U
HEHACBILIECHHBIE PacTBOPBL. PacTBOpHMOCTh BelIECTB B Boze. MaccoBas 0Js BELIECTBA B PacTBOPE.
Xumuyeckue cBoicTBa Boabl. OcHOBaHMS. POk pacTBOPOB B MPHUPOAE U B )KU3HM YesioBeka. KpyroBopor
BOJIbI B IIPUPOJIE. 3arpsA3HEHUE NIPUPOAHBIX BoJ. OXpaHa U OUYMCTKA MPUPOAHBIX BOJI.

Knaccudukanuss  Heopranmveckux  coenuHeHwit.  Oxcuaesl.  Knmaccudukanmss — OKCHIIOB:
cosneoOpasyronie (OCHOBHBIE, KHCIIOTHBIe, amQoTepHble) U HecosneoOpasyromue. Homenknarypa
okcu10B. DU3NUYECKHE U XUMHUYECKHE CBOMCTBA OKCUIOB. [lonyueHne oKCHIoB.

OcnoBanus. Knaccugukanust oCHOBaHHIA: MIENOYM U HEpacTBOpUMBIE OcHOBaHUs. HomeHkmarypa
OCHOBaHMU. PU3NMYECKUE U XUMUYECKHE CBOMCTBAa OCHOBaHUM. [lomydyeHre ocCHOBaHMUI.

Kucnotsl. Knaccudukarus kucinor. Homenkiarypa xkucnot. @uzndeckre 1 XMMUYECKHE CBOHCTBA
kuciaot. Psa aktuBHoctr MetaiuioB H. H. beketona. [Tonyuenne Kucior.

Conu. Homenkinarypa coneil. @uznueckue 1 XUMHUYECKHE CBOMCTBa coield. [lonydyenue coneit.

['eneTnyeckas cBsI3b MEXy KJIacCaMU HEOPraHUYECKUX COETUHEHUI.

Xumuueckuii IKcnepumenm:



KaueCTBCHHOE OIpPEJIEIEHUE COAEp)KaHUS KUCIOpoJa B BO3AyXe, IOJIy4YeHUe, coOHupaHue,
pacrio3HaBaHHUE M U3yYEHUE CBOMCTB KUCIIOpOJa, HAOIIOAEHUE B3aUMOJCHCTBUS BELIECTB C KHCIOPOAOM
U YCIIOBHSI BOBHUKHOBEHUS M IIPEKpAIleHUs] TOpeHus (Ioxapa), 03HaKOMJICHHE ¢ 00pa3ljaMyi OKCUIOB U
ONMCAaHWE WX CBOICTB, MOJy4YeHHE, COOWMpaHWEe, pACMO3HABaHHWE W HW3YyYCHHE CBOWCTB BOJOPOAA
(ropenne), B3auMmomelcTBue Bomopona ¢ okcuaomM wMeau (1) (BO3MOXKHO — HCIONB30BaHUE
BUJIEOMAaTEpPUAIIOB), HaOI0IeHUE 00Pa310B BELIECTB KOJMYECTBOM 1 MOJIb, HCCIIEJOBAHUE OCOOEHHOCTEN
pPacTBOPEHMs BEILECTB C PAa3JIMYHOW PaCTBOPUMOCTBIO, IPUTOTOBICHHE PACTBOPOB C OINPENCIEHHOU
MacCcoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJIbI C METAJIIaMU (HATPUEM U KaJIbIIEM)
(BO3MOXKHO HCIIOJIb30BaHUE BHUJIEOMATEPHUAIIOB), MCCIEJOBaHUE OOpa3LOB HEOPraHMYECKUX BEIIECTB
Pa3MYHBIX KJIACCOB, HAOMIOCHNE U3MEHEHHUsI OKPACKU WHAMKATOPOB B PacTBOpaxX KHCJIOT U IIEIOouei,
u3yyeHue B3aumopencTBus okcujga Meau (ll) ¢ pactBopoM cepHOM KHCIOTBI, KHCIOT C MeTajulaMH,
peakuuii HeWTpanu3aluu, IOJIYyYEeHHE HEpPAaCTBOPUMBIX OCHOBAHMMH, BBITECHEHHE OJHOIO MeTajula
IpYTHM H3 pPAacTBOpa COJIM, DPELICHUE JKCIEPUMEHTAIBHBIX 3ala4 MO0 Teme «BakHeHIHMe Kiacchl
HEOPraHUYECKUX COCOUHECHUIN».

IMepuonuyecknii 3akon u Ilepuonumyeckasi cucrema xumuuyeckux 3jemenroB /[, H.
MenpesieeBa. CrtpoeHue aroMoB. XumMH4Yeckasi CBf3b. OKHCIANTEIbHO-BOCCTAHOBHTE/IbHBIE
peakuuu

[lepBple MONBITKM KiacCU(UKALUKM XUMHUYECKUX 3JIeMEHTOB. IloHsATHE O TIpymmax CXOIHBIX
9JIEMEHTOB (ILEJOYHbIE W IIEJIOYHO3EMENIbHBIE METaJUIbl, TaJOT€Hbl, WHEPTHBIE TIa3bl). DJIEMEHTHI,
KOTOpbI€ 00pa3ytoT aM(pOTEpHbIE OKCUABI U THJIPOKCHUIBI.

[Iepnonnueckuil 3axoH. Ilepuoguyeckas cucrema xumudeckux snemeHToB [[. . Menneneesa.
Kopotkonepuonnas u anuHHonepuoaHas ¢popmsl [lepronnyeckoil CUCTEMbl XUMUYECKUX 31EMEHTOB /1.
N. Menneneesa. Ilepuonsl u rpymmsl. @U3NUEeCKUl CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB IEpPHOAA U
IpYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CocTtaB aToMHBIX sjep. M3orombl. DnexkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0osouek aroMoB mepBbIX 20 xumuueckux eMeHToB [lepuonndeckoit cuctems [I. . Menneneesa.
XapakTepucTUKa XMMHYECKOIO 3JEMEHTa Mo ero mnonoxeHutro B Ilepmommueckon cucreme JI. M.
Menpeneesa.

3aKOHOMEPHOCTH M3MEHEHHUs] pajauyca aToMOB XHMHUYECKHX D3JEMEHTOB, METaNIMYECKUX U
HEMETAJNINYECKUX CBOMCTB 10 IPYyIIaM U IEPUOIaM.

3nayenue llepumonuueckoro 3akoHa u Ilepuoanueckoil cucCTeMbl XMMHYECKHX 3JIEMEHTOB MJIs
pa3BuTus Hayku U npaktuku. 1. 1. MenzeneeB — yd€HbIN U IpaKJaHUH.

Xumnueckasi cBsi3b. KoBanieHTHas (TOJIIpHAsi W HEMOJIIPHAs) CBA3b. DJIEKTPOOTPHUIATEIBHOCTD
XUMHUYECKHX J1eMEHTOB. MlOHHas CBA3b.

Crenenp oxucieHus. OKHCIUTENIbHO-BOCCTAHOBUTENbHbIE peakuuu. llporeccsl okuciaeHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3loB BEIECTB METAJUIOB MU HEMETAJIOB, B3aMMOJCHCTBHE T'MIPOKCHAA LIMHKA C
pacTBOpamMH KHUCJIOT W IIeJ0Yel, MPOBEAECHUE OIBITOB, WIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTaHOBMTEJBHBIX PEAKIUM (TOPEHNE, PEAKIINH PA3I0KEHUS, COCTUHEHUS).

Mescnpeomemnoie ceasu

Peanuzanus MEXINpeIMETHBIX CBSI3€l MPU M3YyYEHUM XUMHH B 8 KJIACCE OCYILECTBISETCS 4YEPE3
HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX NOHATUMN, TaK U MOHATUH, SBISIFOIIMXCS CUCTEMHBIMHU
IUIS OTJIENBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHATHS: HaydHbIN (haKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIU3, CUHTES,
KJaccu(uKaus, MepuoaIuvHOCTb, HAOMIOACHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, H3MEPEHHE, MOJEb,
SBJICHUE.

®dusuka: Marepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, NU30TOIBl, PaIUOAKTUBHOCTb,
MOJIEKYJa, IEKTPUUECKUM 3aps], BEIIECTBO, TelO0, O0BbEM, arperarTHoe COCTOSHUE BEILIECTBAa, TIa3,
¢bu3nvecKkre BEJIMYMHBI, €AUNHUIBI U3MEPEHHSI, KOCMOC, TUIaHEeTHI, 3BE3/1b1, COHILE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpochepa, MHUHEpabl, TOPHbIE IOPOABI, TOJIE3HbIE HCKOMAeMBbIE,
TOILINBO, BOIHBIE PECYPCHI.



9 KIIACC

BemecTBo 1 XuMHu4eckasi peakius

[Tepuoguueckuii 3akoH. Ilepuogmyeckas cucrema xumudeckux sneMeHtoB [[. M. Menpaeneesa.
CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOMCTB XMMHMUYECKHX 3JIEMEHTOB IEPBBIX TPEX
MEPUOJOB, Kajus, KaJIbLUS M HMX COCJUHEHUHM B COOTBETCTBUU C IIOJOKEHUEM DIIEMEHTOB B
[Teprognyeckoi cucTeMe U CTPOEHUEM UX aTOMOB.

Crpoenue BelecTBa: BUAbl XUMUYECKOW CBSI3U. TUIBI KPUCTAUIMUECKUX PEIIETOK, 3aBUCHUMOCTD
CBOMCTB BEILLECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKH U BUJA XUMHYECKOU CBSA3H.

Knaccudukanus u HOMEHKIaTypa HEOpraHMYECKUX BeIIecTB. XHUMHUECKHE CBOMCTBA BEILECTB,
OTHOCSIIIUXCSL K  pa3iMYHbIM  KjaccaM HEOPraHWYECKUX COEAUHEHUH, TIEeHETHYecKas CBA3b
HEOPraHWYEeCKUX BEILECTB.

Knaccupukamuss XMMHUYECKHX pEaKIUid MO pasiMYHbBIM TpU3HaKaMm ([0 YUCIYy M COCTaBy
YYacTBYIOIIMX B PEaKUUU BEUIECTB, MO TEIIOBOMY 3G (EKTy, M0 HW3MEHEHHUIO CTeNeHEel OKHCIIeHUus
XUMHAYECKHX DJIEMEHTOB, MO OOpPAaTUMOCTH, MO YYAaCTHIO Karanau3aropa). DK30- M SHAOTCPMHUYECKUE
peaKIu, TepPMOXUMHYECKUE YPABHEHHUS.

[lonatne o ckopocTH XuMMUYeckoi peaknuu. [lorsTne 00 0OpaTUMBIX W HEOOPAaTHMBIX
XUMUYECKHX peakuusax. [IoHATHEe O TOMOreHHBIX M TeTepOreHHbIX peakuuax. IloHsTue o karanuse.
[lonsiTe 0 XMMHYECKOM paBHOBecuU. DakTOphl, BIUSAIOLIME HA CKOPOCTb XHMHUYECKOW peakuuu u
I0JIOKEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAaKIUU,  JJIEKTPOHHBIM  OajaHC  OKUCIHUTEIbHO-
BOCCTaHOBMTEIbHON peakiuu. CocTaBieHHEe YpaBHEHUN OKUCIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIUH C
MCIONF30BaHUEM METO/Ia SJICKTPOHHOTO OanaHca.

Teopus 21eKTPOIUTUYECKON AUCCOLUALMHU. DJIEKTPOIUTHI U HEAIEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M quccolanuy BEUIECTB C Pa3IMYHbIMU BUJAMU XUMUYECKOHN CBsA3U. CTENeHb OUCCOLUAUU.
CuiibHBIC U CJTa0bIe 3JIEKTPOJIUTHI.

Peakium wnoHHOro oOMeHa. VYCIIOBUS MNpPOTEKaHWs pPEAaKUMH HOHHOrO OOMeHa, MOJHbIE U
COKpalI€HHbIE HOHHbIE YypaBHEHMs peakuuid. CBOHCTBa KHUCIOT, OCHOBaHMM M COJiedH B CBETE
MPEJICTABICHUI 00 ANEeKTPONUTHYECKOl aucconuanuu. KauecTBeHHble peakiuud Ha HOHBL. [loHsATHE O
TUAPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJAENSAMHU KPUCTAIINYECKUX PEIIETOK HEOPraHMYECKUX BEUIECTB — METAJUIOB U
HeMeTaoB (rpadura W anMasa), CIOKHBIX BEIIECTB (XJIOpHUIA HATPHSs), UCCIETOBAHUE 3aBHCHMOCTHU
CKOPOCTH  XMMMYECKOM peakuuu OT  BO3JEHCTBUS  pazIMYHbIX  (DAKTOpOB, HCCIEIOBaHUE
IEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, IIPOLECCa AMCCOLMALMM KHUCIOT, ILEJIOYed M coyed
(BO3MOXKHO HCHOJB30BaHME BHUJIEO MaTEpUalOB), MPOBEAECHUE OIBITOB, WLIIOCTPUPYIOIINUX MNPU3HAKH
NPOTEKaHMsl PEeaKluii HOHHOro oOMeHa (oOpa3oBaHME OCajKa, BBIJICICHUE Taza, 00pa3oBaHHE BOIbI),
OTIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaklnii (ropeHue, peakiuu
pa3iIoXKEHMsI, COCAVHEHHUS), PACIIO3HABaHNWE HEOPraHMYECKUX BEIIECTB C IOMOIIBI0 KauyeCTBEHHBIX
peakuuii Ha HOHBI, PellIeHUE SKCTIEPUMEHTANIbHBIX 3a]1au.

HeMeTa/uibl M UX cOeUHEHUS

OOmiass xapakTepucTUKa rajnoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEeHU
okucneHus. CTpoeHne u GpU3MUecKrue CBOMCTBA MPOCTHIX BEIIECTB — rajJlOTeHOB. XUMHUYECKHE CBOMCTBA
Ha IpuMepe xJopa (B3auMOAECHCTBHE C MeTaJlJIaMH, HEMeTallllaMy, Ieio4aMu). XsiopoBoaopo. CosnsHast
KHMCJIOTa, XMMUYECKHE CBOICTBa, MOJIYy4YeHHE, NpHUMeHeHue. JleiicTBue XJiopa M XJOpPOBOAOPOAA Ha
OpraHu3M uesoBeka. BaxxHeilre XIopuasl U X HaX0XKIEHUE B IPUPO/IE.

O6mas xapaktepuctuka smeMeHToB VIA-rpymnmel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE
creneHn okucieHus. CtpoeHue u (u3MyUecKre CBOWCTBAa MPOCTHIX BEIIECTB — KHUCIOPOAAa U CEpHI.
AnnotpornHele  MOIU(UKAIMM KUCJIOpoJa W cepbl. XUMHUecKue cBoiictBa cepsl. CepoBomopor,
cTpoeHue, ¢Gu3MYeckue M XUMHUYeckue cBoWcTBa. OKCHUIBl cepbl KaK MPEICTaBUTENIN KHUCIOTHBIX
okcuzoB. CepHasi KUCIOTa, (pU3MUECKUE U XMMHUYECKHE CBOMCTBa (0OIIME KaK MpECTaBUTENs Kiacca
KHCIIOT U crneuuduueckue). XUMUYECKUE pEeaklUH, JeKallie B OCHOBE MPOMBIIUIEHHOTO crocoba
MOJIy4eHHUs] cepHOM KuciaotThl. [Ipumenenue cepHoil KucnoThl. COJIM CEpPHOU KUCIOTHI, Ka4yeCTBEHHAS
peakuus Ha cyiabdar-uoH. HaxoxaeHue cepbl U €€ coeMHEHUN B MpUpojae. XUMUYECKOE 3arpsi3HEHHe
OKpY’Karolllel cpeabl COCOUHEHUSMH Cepbl (KHUCIOTHBIE JOXKIW, 3arpsA3HEHHME BO3AyXa U BOJOEMOB),
CrocoObI €T0 MPEOTBPAIICHHUS.



O6mias xapakTepucTrka meMeHToB VA-rpynmnbel. OCOOCEHHOCTH CTPOCHHS aTOMOB, XapaKTEepHBIE
CTETIEHH OKHCICHHA. A30T, paclpocTpaHeHHE B MpHpoie, (PuU3MUEecCKue U XHMHUYECKHE CBOMCTBA.
KpyroBopor azora B mpupome. AMMHAK, €ro (PU3NYECKHEe U XHUMHUYECKHUE CBOWMCTBA, IMOJYYCHUE H
npuMeHerre. Coay aMMOHUS, UX (HU3MUECKHUE M XMMHUYECKHE CBOICTBa, mpuMeHeHue. KauecTBeHHas
peakuus Ha MOHBI aMMOHHS. A30THas KUCIIOTa, e€ MmoixydyeHue, Gu3nyeckue M XMMUYECKHEe CBOWCTBA
(oOmme kak TpeAcTaBUTENs Kiacca KHCIOT U crenududeckue). Vcmonb3oBaHHMEe HUTPATOB U COJICH
aMMOHHS B KauecTBE MHUHEpajbHBIX YAOOpeHMi. XUMHUYECKOe 3arpsi3HEHHE OKpYKaIoLIeh cpeabl
COCMHEHUSMH a30Ta (KHCIOTHBIC MOXIW, 3arps3HEHHME BO3MyXa, IMOYBBI U BOAOEMOB). Docdop,
ajutoTporHble Moaudukanuu Gocdopa, ¢uzndeckne U xumuueckue cporictBa. Oxcun docdopa (V) u
docdopHas kucnora, GpU3MUEecKre U XUMUYCCKUE CBONCTBA, moiyueHue. Vcmonp3oBanue docdaroB B
KaueCcTBEe MUHEPAJIbHBIX y100pEeHUH.

Oo6mas xapakrepuctuka seMeHToB IV A-rpymmbel. OcoOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHbBIE
CTETeHU OKHCIICHUS. YIJIepo, aJulIOTPONHbIe MOU(UKAIINY, pAaCIPOCTPAHEHHUE B MIPUPOJIE, (PrU3HUecKHe
U XUMHYecKHe cBoiicTBa. Axacop6mms. KpyroBopor yriepoma B mpupoae. OKCHabl yriepoaa, uX
¢bu3nueckue ¥ XMMHUYECKHE CBOWMCTBA, NEHCTBUE HA JKUBbIE OPraHU3MbI, MOJY4YCHHE U TPUMEHEHUE.
DKoJOrHYECKUe MpOoOIeMBl, CBA3aHHbIE ¢ OokcuaoM yriepoaa (1V), rumoresa rio6ambHOTO MOTETUICHHS
KJIMMara, MapHUKOBBINA 3(pexT. YronpHas KucioTa u €€ conu, X GU3nYecKue U XMMUYECKHUe CBOWCTBA,
nojly4eHrne u npuMeHenue. KauecTBeHHast peakuus Ha kapOoHaT-wOHBL Mcmonb3oBaHne kapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH U CEITLCKOM XO35HCTBE.

[lepBoHauanbHble MOHATHA 00 OPraHMYECKHX BEIIECTBAX KaK O COCAUHEHUSIX yriaeponaa (MeTaH,
3TaH, ATHJICH, alleTUJICH, 3TaHOJI, INIUIEPHH, YKCYCHAasE KUCIoTa). [IpupoHbIe HCTOUHUKH YIIIEBOIOPOIOB
(yronb, mTpHpOnHBIA Tra3, HedTh), MPOAYKTHI HX TmepepaboTku (OeH3WH), MX poidb B OBITY U
NPOMBIIIICHHOCTH. [loHATHE 0 OMONIOTHMYECKH BaXKHBIX BEUIECTBAX: )KHUpax, OElKax, yriaeBolax — M HX
POJIH B JKU3HM YesIoBeKa. MarepuanbHOe eJUHCTBO OPraHMUECKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemunii, ero ¢gusnueckne M XMMHUYECKHE CBOMCTBA, MojydyeHue U npumeHeHune. CoenuHEeHUs
KpeMHHUs B npupozpe. OOmme npezacraBieHuss o0 okcuzae kpemHus (IV) u kpemHHEBOH Kkuciore.
Cunukarsl, UX UCIOJNB30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHe#ne cTpouTeIbHbIE MaTepHalibl:
KepaMuKa, CTEKJO, IIeMEHT, OeToH, xene300eroH. IIpoGneMbl 0e30MacHOrO  HUCMOJIB30BaHUS
CTPOMTENBHBIX MaTePHAIIOB B IIOBCETHEBHON JKU3HU.

Xumuueckuii IKcnepumenm:

W3ydeHHe OO0pa3llOB HEOPraHMYECKHWX BEIIECTB, CBOWCTB COJITHOM KHCIIOTHI, TPOBEICHHE
KaueCTBEHHBIX pEaKkluid Ha XJIOPUA-UOHBl M HAONIOJEHHE TMPU3HAKOB WX TMPOTEKAHMS, OIBITHI,
oTpakaromue (QHU3NIeCKne W XUMHUYECKHE CBOWCTBA TaJOr€HOB W MX COEAMHEHHH (BO3MOXKHO
UCMOJb30BaHUE  BMJIEOMATEpUANIOB), O3HAKOMJIEHHE C oOpa3namMM XJIOpUAOB  (TaJOreHUa0B),
O3HAKOMJICHHE C 00pasliaMH cepbl U €€ COCTUHEHUSIMHU (BO3MOXXHO HCIIOJIb30BaHHE BHUIACOMATEPHAIIOB),
HaOrofieHne rmporecca oOyIIMBaHUS caxapa MoJ| JeMCTBUEM KOHIIEHTPUPOBAHHOM CEpPHOM KHCIOTHI,
M3y4eHUEe XMMHYECKUX CBOMCTB pa30aBIeHHOI CEpHOM KUCIIOTHI, MPOBEIEHNE KaueCTBEHHOM peakliuy Ha
cynb(dar-uoH U HaONIONeHHE TMpH3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (DM3MYECKHMMH CBONCTBAMH
azota, ocdopa u ux coeAMHEHUHN (BO3MOXKHO HCIOIB30BaHUE BHIEOMATEPHAJIOB), 00pa3iaMu a30THBIX
u ¢docdopHbIX ynoOpeHuH, MoiyuyeHue, coOMpaHUe, paclio3HaBaHWE M W3yYEHHE CBOMCTB aMMHaka,
MpOBEEHNE KAa4eCTBEHHBIX pEaKIMii Ha WOH aMMOHHUS W (ocdar-noH M U3ydeHHe IMPHU3HAKOB HX
NPOTEKAaHUs, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTBI C MeIbl0  (BO3MOXKHO
WCTIOJIb30BaHNE BUICOMATEPUANIOB), U3yUeHHE MOJEICH KPHCTAUIMYECKUX PEHIETOK ajMmasa, Tpadura,
¢bymiepeHa, 03HaKOMJIEHHE C MPOLIECCOM aJCOPOIIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOWCTBOM MPOTHBOTA3a, MOJyYeHHE, COOMpaHKe, paclio3HaBaHUE W W3yUCHHE CBOWCTB YIIIEKHCIIOTO
rasa, MpOBE/JICHUE KAYECTBCHHBIX pPEaKIMii Ha KapOOHAT M CHJIMKAT-WOHBI U W3yYeHHE MPHU3HAKOB HX
MPOTEKaHUsl,  O3HAKOMJICHHE C  MPOAYKIMEeH  CHJIMKAaTHOM  MPOMBILUIEHHOCTH,  pelleHue
AKCMEPUMEHTATBHBIX 3334 10 TeMe «BakHeHIe HeMeTaIlIbl U X COSIUHEHUS.

Metanbl 1 UX COeITMHEHUS

OOmiasi xapakTepUCTHKa XMMHUYECKUX DJIEMEHTOB — METAJUIOB HAa OCHOBAaHWUU UX TOJIOXKCHHS B
[Tepuoguueckoii cucreme xumuueckux anemeHToB [[. . MenneneeBa u crpoenus atroMoB. CTpoeHue
MeTa/uoB. MeTandeckasi CBsi3b M METaJUIMYECKash KPUCTAIUTMYECKash PemIéTka. DIeKTPOXUMUIECKUI
psAn HampspkeHWid MeTaiioB. du3myeckne W XUMUYECKHE CBOWCTBa MeTamioB. OOmue crnocoObl
nojy4eHus: MeTayyioB. [IoHATHE O KOPPO3MM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3HH.
CnuniaBsl (CTanb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHE B OBITY U MTPOMBIIIUICHHOCTH.



[Ilenounsie MeTaybl: nojoxkenue B llepuomnueckoil cucreme XxuMuueckux siemeHntoB JI. .
MenpeneeBa, CTPOEHHE UX aTOMOB, HaXOXJeHUE B npupoae. Puznueckue 1 XMMUUYECKHUE CBOMCTBA (Ha
npuMmepe Hatpus U Kajusi). OKCUABI U TUAPOKCHUIBI HATpuUs U Kanud. [I[puMeHeHne menoyHbIX MeTalioB
U UX COCIUHECHUM.

[IlenouHo3eMeNbHBIE METaUIbl MarHuid W KajdblMil: mnojokeHue B Ilepuoguueckoid cucrteme
xuMmuueckux 3meMmeHToB . . MenaeneeBa, CTpO€HUE UX aTOMOB, HAXOXK/IEHHE B pupoae. Pusndyeckue
U XUMHYECKHE CBOMCTBA MarHus W Kaiublus. Baxueiimme coeauHeHUs Kalblidsg (OKCHJ, THAPOKCHI,
comn). XKEcTkocTh BOJBI U CLIOCOOBI €€ YCTPAHEHUS.

Amomunnii: nonoxxenue B [lepuognyeckoit cucreme xumuueckux annemeHToB M. M. Menpeneena,
CTPOCHHME aroma, HaxoxkjaeHue B mnpupoje. Du3nMyeckrue U XUMHUYECKHE CBOMCTBA alOMHUHUSI.
AmM@oTepHbIe CBOIICTBAa OKCUA U THAPOKCH]IA AITFOMUHHUSL.

Kenezo: monoxenue B Ilepuompnueckoit cucreme xummyeckux anemeHToB . M. Menneneesa,
CTPOECHHME aTroMa, HaxoxiaeHue B mnpupoae. dusmyeckne U XUMHUECKHE CBOMCTBa Xkene3a. OKCHUIbL,
ruapokcu sl u conu xenesa (1) u xenesa (l11), ux cocras, cBoiicTBa U TOTy4YECHHE.

Xumuueckuit Ixcnepumenm:

O3HAKOMJICHHE C OOpa3laMi METAUIOB W CIUIaBOB, MX (U3WYSCKUMU CBOWCTBAMH, U3yUCHUE
pE3yIbTaTOB KOPPO3UU METAIOB (BO3MOXHO HCIIOJIb30BAaHUE BUJEOMATepUaioB), 0OCOOEHHOCTEMH
B3aUMOJICUCTBUS OKCHJA KaJbLMsl U HATPHUS C BOJOM (BO3MOXKHO HCIIOJNIB30BAaHWE BHICOMATEPUAIIOB),
WCCJIE/IOBAHUE CBOWCTB JKECTKOM BOJBI, MpOIECcCa TOPEHUs Kejne3a B KHUCIOpoAe (BO3MOXKHO
MCIONIb30BaHUE BUIEOMATEPHUAIIOB), IPU3HAKOB MPOTEKAaHUs KaYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHusi,
KaJIbLIMS, aJTFOMUHUS, ITUHKA, kene3a (1) u xxenesa (1), menu (1), HabmrogeHue u onrcanue MpPoIEccoB
OKpalllMBaHUSl IUJJAaMEHM HMOHAMU HaTpus, Kalusg U Kaublus (BO3MOXKHO  HCIOJIB30BaHUE
BHJIEOMATEPHUAJIOB), UCCIEAOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCU/IA aTIOMUHMS M THAPOKCU]IA ITUHKA,
pelIeHne SKCIEePUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHele MeTaibl U UX COSAMHEHUS».

XuMHS U OKPY/KAKOIIASA cpeaa

BemectBa u Marepualibl B MOBCETHEBHOW KU3HU YeJIOBEKA. be3onacHoe MCIonb30BaHUE BEIIECTB
Y XUMUYECKHUX peakiii B ObITy. [lepBas moMOIIb MPU XUMHUYECKUX 0KOTaX M OTPABICHUSIX.

XUMUYeCcKoe 3arps3HeHHe OKpYXKaromieil cpeabl (mpeaenbHas JOMyCTUMas KOHIEHTpalus
BeniecTs, najnee — [1JIK). Ponb XxuMuu B perieHuu 3K0JIOTHYECKUX MpoOIeM.

Xumuueckuii IKcnepumenm:

M3ydeHue o0pa3lioB MaTePHANIOB (CTEKIIO, CTUIABBI METAJIJIOB, MOJTUMEPHBIC MAaTEPUAIIBI).

Mesrcnpeomemnmnuie ceazu

Peanuzamus MexXnpenIMeTHBIX CBsI3el MPH U3YyYEHUU XMUMHHU B 9 Kilacce OCYIIECTBISACTCS 4yepes
HCIONIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITUN, TaK U TIOHATUH, SBISIONINXCS CUCTEMHBIMU
JUTSL OTACNIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHS: HayYHbIN (haKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIINU3, CUHTE3,
KJaccuukanus, MepuoIuIHOCTh, HAOIIOACHUE, IKCIEPUMEHT, MOJICTUPOBAHHUE, H3MEPEHHUE, MOJIEb,
SIBIIEHUE, MTAPHUKOBBIN 3(D()EKT, TEXHOIOTHSI, MATEPUAITHI.

dusnka: Marepus, aToM, SIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIU]I, U30TOIIbI, PATHOAKTUBHOCTb,
MOJIEKYJa, DJIEKTPUYECKUN 3apsf, TPOBOAHHMKH, TOJYIPOBOJHUKU, AUIICKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BEIIEeCTBa, Tra3, pacTBOpP, pPacTBOPUMOCT,
KpUCTANTMYEeCKass pemETKa, CIUIaBbl, (U3MYECKUE BEJIMYMHBI, €IMHUIIBI W3MEPEHHS, KOCMHYECKOe
MPOCTPAHCTBO, TJIAHETHI, 3BE3/TbI, COJTHIIE.

buonorust:  otocunTes, gpixaHue, Ouocdepa, -dKocHcTeMa, MHUHEpAIbHbIE YIOOPEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

leorpadus: armocdepa, ruapocdhepa, MUHEpandbl, TOPHBIE MOPOIBI, TOJE3HBIE HCKOMAEMBbIE,
TOILIMBO, BOJIHBIE pecypcehl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA30BAHMSA

JIMYHOCTHBIE PE3YJIBTATbI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHMS MPOrPaMMbl OCHOBHOTO O0IEro oOpa3oBaHMs JOCTUrarOTCs B
xone OOydeHHMs] XMMHHM B €IUHCTBE Yy4eOHOW W BOCHUTATENBHOM JEATEIHHOCTH B COOTBETCTBUH C
TPaJULIMOHHBIMU POCCUICKUMU COLMOKYJIBTYPHBIMU U JyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTAMH, IIPUHATBIMU
B 001IeCTBE NMpaBWJIaMH M HOPMaMH MOBEACHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS
U COLMATU3AH 00Y4arOIUXCs.

JIn4HOCTHBIE PpE3YNBTaThl OTPAXKAIOT TOTOBHOCTH OOYyYarOLIUXCS PYKOBOJACTBOBATbCs CUCTEMOMU
IIO3UTUBHBIX LICHHOCTHBIX OPUEHTALMM U PACIIUPEHUE OINBITA JEATEIBHOCTH HAa €€ OCHOBE, B TOM YHCIE B
YacTH:

1) naTpHOTHYECKOT0 BOCIUTAHUSA:

LIEHHOCTHOI'O OTHOILIEHUSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO,
[OHUMaHMs 3HAUYEHUS XUMHUYECKOM HayKM B JKU3HU COBPEMEHHOIO O0IecTBa, CIOCOOHOCTH BIa/ETh
JIOCTOBEPHON MH(pOpPMAIIMEH O MEPEIOBBIX JOCTHKECHUSIX U OTKPHITHIX MHUPOBOW U OTCUCCTBCHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOicTBE MHpa U O0IIECTBA;

2) rpa;KIaHCKOr0 BOCITUTAHMS:

IIPEICTABICHNAS O COLUUAIBHBIX HOpPMax M IPaBUJIaX MEXJIMYHOCTHBIX OTHOIIEHHUH B KOJUIEKTHBE,
KOMMYHHMKAaTHBHON KOMIIETEHTHOCTH B OOLIECTBEHHO IOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKON U
JPyTuX BUJAX JESITEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOW JESTEIbHOCTH MPHU BBITOJHEHUU
yueOHBIX, ITO3HABATEJbHBIX 3a/1a4, BBINOJHEHUH XUMUYECKUX OKCIIEPUMEHTOB, CO3JaHUM Y4YEOHBIX
IPOEKTOB, CTPEMJICHHsI K B3aMMOIIOHMMAHUIO U B3aUMOIIOMOILM B Ipoliecce 3TOM yueOHOH NesTenbHOCTH,
TOTOBHOCTH OLICHMBAaTh CBOE IOBEACHHME M IOCTYNKHM CBOMX TOBApUUIEH C IMO3ULIUU HPABCTBEHHBIX U
IIPABOBBIX HOPM C Y4ETOM OCO3HAHUS NOCIEACTBUM MTOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XUMHYECKOM pEakluu, COOTBETCTBYIOLINE
COBPEMEHHOMY YpPOBHIO Pa3BUTHUs HAYKH M COCTABISIOLIME OCHOBY JJISi MOHUMAHMS CYIIHOCTH Hay4HOM
KapTUHBl MHpa, MpPEJCTaBICHHUsS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJBI, B3aUMOCBA3SIX
YyeJlIoBeKa C MMPUPOAHOM CPeAoi, O POIM XMMHUH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MIO03HaBaTeIbHbIE MOTHBBI, HAIIPABJICHHbIE HA MOTY4YE€HUE HOBBIX 3HAHUN MO XMMHHU, HEOOXOJUMBIE JUIS
00BsICHEHHsI HaONIOaeMBbIX IPOLECCOB U SBJICHHUH, MO3HABATEIbHOW, MH()OPMAIMOHHON M YMTATEIbCKON
KYIBTYpbl, B TOM YHCJ€ HAaBBIKOB CAaMOCTOATENBbHOM paboThl ¢ y4eOHBIMH TEKCTaMH, CHPAaBOYHOMH
JUTEPaTypoH, TOCTYITHBIMH TEXHUUECKUMH CPEICTBAMU MH(POPMAIIIOHHBIX TEXHOJIOTUM;

UHTEpeC K OOYy4YeHUI0 U TIO3HAHHWIO, JHOOO3HATEIBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM0ooOpa3oOBaHMIO, TPOEKTHOW ©  HCCIEAOBATEIBCKOM JEATEIPHOCTH, K OCO3HAHHOMY BBIOOpY
HalpaBJIEHHOCTH U YPOBHS 00y4eHUs B TajbHEUIIEM;

4) ¢popMHUPOBaHHUSI KYJIBTYPHI 310POBbS:

OCO3HAHME LEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLIEHMSI K CBOEMY 370pPOBbIO, YCTAaHOBKHM Ha
3JI0pOBBIM 00pa3 >KU3HH, OCO3HAHUE IOCIEACTBUM M HENpUSATHE BPEIHBIX MPHUBBIYEK (yNOTpeOIeHus
QJIKOTOJIs, HAPKOTHKOB, KypeHHs), HEOOXOIUMOCTH COONIOACHHUS MpaBHil 0E30MacCHOCTH MPHU OOpaIleHUH C
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHOM KU3HU;

5) Tpya0BOTrO BOCIIMTAHMS:

MHTEpeC K MPaKTUYECKOMY H3YYEHHIO Mpodeccuil u Tpyna pa3inyHOTO pojia, YBaXEHHE K TPyAy U
pe3ynbraram TPyAOBOH 1€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAaHUH 110 XUMHH,
OCO3HaHHBI BbIOOp WHAMBUIYAJILHOM TPAeKTOPUU MPONOJDKEHUS OOpa3oBaHMs € y4YETOM JIMYHOCTHBIX
WHTEPECOB M CHOCOOHOCTH K XHUMHH, OOIIESCTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEIIHOM
npoeCCUOHAILHONW JIE€ATEIbHOCTU M Pa3BUTUSA HEOOXOAMMBIX YMEHHH, IOTOBHOCTb aJalTHPOBAaThCs B
npodeccuoHaIBLHON Cpene;

6) IKOJIOrN4eCKOro BOCIIHTAHHUS:

HKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOLICHHE K MPHUPOJE KaK MCTOYHHMKY >KM3HM Ha 3eMiie, OCHOBE e
CYIIECTBOBaHMSA, IOHUMAaHHE IEHHOCTH 310pOBOro M Oe3omacHOro oOpa3a >KU3HU, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (PU3UYECKOMY U NCUXUYECKOMY 3/J0POBbIO, OCO3HAHNE LIEHHOCTH COOJIOICHUS



npaBui 0€30MaCHOTO MOBEACHUS MTPU paboTe ¢ BEIECTBAMM, a TAKXKE B CUTYalUAX, YTPOXKAIOIIUX 30POBbIO
U KU3HU JTIONICH;

CIIOCOOHOCTH MPHUMEHATh 3HAHUS, IMOJIydaeMmble IpPU M3Y4EHUM XHMMUM, A pEUIeHUs 3ajad,
CBA3AHHBIX C OKPYXKArOLIEH INPUPOJHOM CpPENOM, A1 IOBBIILIECHUS YPOBHS OJKOJIOTMYECKOW KYJIbTYPBI,
OCO3HaHMs MI00AIBHOIO XapakTepa 3KOJOTHUECKUX MPOoOJieM M MyTel UX pelIeHMs MOCPEACTBOM METOI0B
XUMHH, SKOJIOTUYECKOTO MBIILUIEHHSI, YMEHMSI PYKOBOJICTBOBATbCSA UM B IIO3HABATEIbHON, KOMMYHUKAaTHBHOMN
Y COLIMAJIbHON ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATbBI

B cocraBe meranpeqMeTHBIX pe3ylbTaToB BBIACIAIOT 3HAYMMBbIE Ul (POPMUPOBAHUS MUPOBO33PEHUS
oOI1eHayuHble TOHATHS (3aKOH, TEOpHs, IPUHLMI, TUIoTe3a, (aKT, cucrema, MpoLecc, SKCHEPUMEHT U
JPYTo€.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX NMPEAMETAaX U IO3BOJIAIOT Ha OCHOBE
3HAaHUM M3 3TUX OpeaMeToB (GOPMUPOBATh IPEACTABICHHE O LEIOCTHOM HAaydyHOM KapTUHE MHUpa, U
YHHMBEpCajJbHble Yy4yeOHblE JEHCTBUS (IIO3HABaTEIbHbIE, KOMMYHUKAaTHUBHBIE, PETYISATUBHBIE), KOTOPBIE
o0ecrnieynBa0T (OPMHUPOBAHHE TOTOBHOCTU K CaMOCTOATEIbHOMY IIJIJAHUPOBAHUIO M  OCYIIECTBICHUIO
y4eOHON JEeSTENbHOCTH.

ITo3naBare/ibHbIC YHHBEpPCAJIbHBbIC Y4eOHbIe NeliCTBUSA

Ba3oBble Jioruueckue aeiicTBus:

YMEHHSI UCIIOJIB30BaTh IPUEMBI JIOTUYECKOTO MBIIUIEHHS IIPU OCBOECHUU 3HAHUM: PACKPHIBATbh CMBICI
XUMHUYECKUX MOHATHH (BBIAEIATh MX XapaKTepHbIE NPU3HAKU, YCTAHABIMBATh B3aUMOCBS3b C JPYTUMU
HOHATHUSMHM), UCTIOJIb30BaTh MOHITHSA Ul OOBSICHEHUS OTJENbHBIX (PaKTOB U sBJICHUH, BEIOUPATh OCHOBAHUS
U KPUTEPUU IS KITACCH(PHUKAIINY XUMUYECKHUX BEIIECTB U XMMUYECKUX PEAKIUH, YCTaHABIMBATh IPUYNHHO-
CJIC/ICTBEHHBIE CBSI3U MEXAY OObEKTaMU HM3Y4YE€HHs, CTPOUThH JIOTMYECKHE pacCyKICHUs (MHIYKTHBHBIE,
JIEIYKTUBHBIE, 110 aHAJIOTUH ), €JIaTh BHIBOJIbI U 3AKJIFOUECHMUS;

yMEHHE TPUMEHATh B Ipoliecce IMO3HAHMUA TMOHATUA (IPEAMETHbIE U  MeTalpeIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENIH, UCIIOJIBb3YEMbIE B XUMUHU, IPE0OPA30BHIBATh LIMPOKO MPUMEHSIEMbIE B
XUMHUH MOJIENIbHBbIE TPEACTABICHUS — XUMHYECKMH 3HaK (CUMBOJ 3JIeMEHTa), XUMudeckas (opmyna u
ypaBHEHHE XMMMUYECKOW pPEaKIUHu — IpU pElIeHUH Y4eOHO-IIO3HABATENbHBIX 3aJad, C Y4ETOM ATHUX
MOZIETIbHBIX MTPEICTABICHUN BBISBIATH U XapaKTEpPH30BaTh CYLIECTBEHHbIE IPU3HAKH U3Y4aeMbIX OOBEKTOB —
XUMHYECKMX BEIIECTB M XMMHMUYECKMX pEaklMW, BbBIABIATH OOLIME 3aKOHOMEPHOCTH, HPUUYUHHO-
CJIEICTBEHHBIE CBSI3U U IPOTHBOPEUNS B U3yUaEMBIX IIPOLECCAX U SBICHUSIX.

Ba3oBble ucciaenoBarejibckme 1eiCTBUSA:

YMEHHE MCIOJIb30BaTh IOCTABICHHBIE BONPOCHl B KaueCTBE MHCTPYMEHTA IIO3HAHMS, a TaKXKe B
KaueCcTBE OCHOBBI JJIs1 (HOPMUPOBAHUS THIIOTE3bI 110 MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXICHHUI;

nproOpeTeHne OnbITa M0 MJIaHUPOBAHUIO, OPTaHU3ALUHU U TPOBEIEHUIO YIEHHYECKHUX 3KCIIEPUMEHTOB,
YMEHHE HaOJI0AaTh 3a XOIO0M MPOIECcCca, CaMOCTOSITEIFHO NMPOTHO3UPOBATh €r0 pe3ynbTat, (opMyIHpoOBaTh
0000I1IeHNsT M BBIBOJBI MO pe3ylIbTaraM IPOBEAEHHOTO OIbITA, MCCIEIOBAaHUS, COCTaBIATH OTYET O
npojenaHHon padore.

Pabora ¢ nnopmanmeii:

YMEHHE BBIOMpaTh, aHAM3UPOBATh U MHTEPIPETHPOBATh MH(DOPMALMIO PAa3IUYHBIX BUAOB U (popm
NpPEACTaBICHUS, MONYYaeMyl0 W3 pa3HbIX HMCTOYHHUKOB (HAyYHO-TIOMYJSIpHAs JIMTEpaTypa XHMHUYECKOTO
coJiepaHusi, CIpaBOYHble MocoOus, pecypchl MHTepHeTa), KpUTHUECKH OIIEHHBATh MPOTHBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE TPUMEHATh pa3jIMuHble METOABl W 3alpochl MPH IOUCKE M OTOOpe HHPOpMALMHU H
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsl BBIMOJHEHUS YYeOHBIX M II03HABATENBHBIX 3a]ay
ONpefeNI€HHOTO0  TUMa, MNPUHOOpPETeHHWEe OombiTa B OOJIACTH  MCMOJNb30BaHMUS  MH(DOPMALMOHHO-
KOMMYHMKAaTHBHBIX TEXHOJIOIMH, OBJIaJIEHUE KYJIbTYpPOH aKTHBHOI'O MCIIOJIB30BAHUS PA3IMYHBIX OMCKOBBIX
CHCTEM, CAMOCTOSITEIbHO BBIOMPATh ONTUMAIBbHYIO (JOPMY MpeICTaBIeHU MH(YOPMALMK U WILTFOCTPUPOBATH
pemiaemMble 3aJauydl  HECIOKHBIMH CXeMaMH, JuarpaMMami, JApyruMd ¢opMamMu rpaduku H  UX
KOMOMHALIMSAMHU;

YMEHHUE UCIOIb30BaTh U aHAIM3UPOBATH B Mpollecce Y4eOHOW M MCCIENOBATEIbCKONW NEATENbHOCTH
UHQOPMAILIMI0 O BIUSHUM IPOMBIIUICHHOCTH, CEJIbCKOTO XO3SAHCTBA M TPAHCHOPTA HA COCTOSHUE
OKPYKAIOLIEH IPUPOTHOUN CPEIBI.

KomMMmyHHKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:



YMEHUS 3a/1aBaTh BOMPOCHI (B XOJI€ Auajora U (Wiau) AUCKYCCHH) IO CYIIECTBY OOCYKTaeMOU TEMBbI,
dbopMyITHPOBATH CBOM MPEATIOKEHHSI OTHOCUTEIHHO BHITIOTHEHUS MTPEIJIOKESHHOH 3a/1a4H;

YMEHHSI TPEJCTaBISATh IOJNyUYEHHBIE pE3YJIbTaThl I103HABATENIbHON [EATENIbHOCTH B YCTHBIX U
IUCbMEHHBIX TEKCTaX; JejaTh IMPE3EHTALNI0 PE3YJIbTAaTOB BBIIIOJHEHUS XUMHUYECKOIO HKCIEPUMEHTa
(J1abopaTopHOTO OIBITA, JTAOOPATOPHOU PaOOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO IPOCKTA);

yMEHHUS y4eOHOro COTpYIHHYECTBA CO CBEPCTHMKAMH B COBMECTHOW MO3HABAaTENbHOU U
HCCJIEZIOBATENIbCKOM JEATENbHOCTU MPU PEHICHUH BO3HUKAIOIIMX MpOoOJieM Ha OCHOBE YyuéTa OO0IIUX
WHTEPECOB U COTIACOBAHUS MO3UIUH (00CYXIeHUsI, 0OMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIIHS
COBMECTHBIX JICHCTBUI1, ONpe/iesieHne KPUTEPUEB MO OIICHKE Ka4yeCTBa BBITOJIHEHHOW pabOThI U IpyTHe).

PeryasitTuBHble yHMBepcajibHble ydeOHbIe 1eliCTBHSL:

YMEHHE CaMOCTOSTENbHO ONpEAENATh LEJNU JACSITEIbHOCTH, IIJIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJIUPOBaTh M TMPU HEOOXOIUMOCTH KOPPEKTUPOBATh CBOIO [EATENILHOCTh, BbIOMpaTh Haubolee
3 PeKTUBHBIE CIOCOOBI pElIeHUs YYeOHBIX M TIO3HABATEIBHBIX 3a7a4, CAMOCTOSTEILHO COCTABISTh WIN
KOPPEKTHPOBATh MPEIJIOKEHHBIN alTOPUTM JEHCTBUN NpU BHINOJHEHHM 33JlaHUN C y4ETOM MONy4YeHHS
HOBBIX 3HaHUI 00 M3y4yaeMbIX 0OBEKTaX — BEIIECTBAX M PEAKLUAX, OLEHUBATh COOTBETCTBUE MOIYYEHHOIO
pe3ynbrara 3asBICHHOW IeJH, YMEHHE HCIOJIb30BaTh M AaHAJU3MPOBATh KOHTEKCTHI, NpeiJiaracMblie B
YCJIIOBUH 3aJaHUM.

HPEAMETHBIE PE3VYJIBTATbBI

B cocraBe mpenMeTHBIX pe3yiabTaTOB IO OCBOCHMIO 0053aTENbHOIO COJEp)KaHUs, YCTAHOBJIEHHOTO
IaHHOU denepanbHON pabouel MpoOrpaMMoOi, BBIICISIOT: OCBOCHHBbIE OOYYaIOIIMMHUCSA HAay4dHbIE 3HAHUSA,
YMEHUS U CIIOCOOBI ICHCTBHM, criennuiecKue Ui MpeaAMETHONW 00IacTH «XUMUS», BUABI IEATEILHOCTH IO
MOJTyYEHUIO0 HOBOTO 3HAHMSI, €r0 MHTEPIPETAINH, TPeoOpa30BaHUIO U MIPUMEHEHHUIO B PA3JIMYHBIX YUSOHBIX
Y HOBBIX CUTYalHsIX.

K xonmy oOydenuss B 8 Kjacce mpeaMeTHbIE pe3ylnbTaTbl Ha 0a30BOM ypOBHE AOJKHBI OTpa)arb
c(OpMUPOBAHHOCTH Y OOYJarOIIUXCSl YMEHUI:

® PACKpPBIBATH CMBICI OCHOBHBIX XHMHMUYECKUX IMOHATHUI: aTOM, MOJIEKYla, XUMHUUYECKUH DIIEMEHT,
IIPOCTOE BEIECTBO, CIOXKHOE BEUIECTBO, CMeCh (OAHOPOAHAS W HEOJHOPOIHAas), BaJEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHasi U MOJIEKYJIsIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsl Macca,
MaccoBas 0Nl XMMHUYECKOTO 3JEMEHTa B COEAMHEHUHU, MOJSPHBIH O0BEM, OKCHJ, KHUCJIOTa,
OCHOBaHHUE, COJIb, AJIEKTPOOTPULIATENILHOCTh, CTENEHb OKUCIEHMS, XHMMHMUYEcKas peaxius,
KIacCU(UKAIUS PEaKIUil: pPeakuu COEIUHEHUS, PEaKIMH pPAa3JIOKEHUs, PEeaKINH 3aMeIICHUS,
peakuuu oOMeHa, 3K30- U SHIOTEPMUYECKUE peaKlMH, TEraoBoM 3(ddeKT peakiuu, SApo atoma,
AIIEKTPOHHBIN CJION aToma, aroMHas opOWTaj b, paguyc aroMa, XMMHUYECKas CBs3b, MOJSApHAs U
HENoJIsipHasl KOBaJICHTHAsl CBSI3b, MOHHAs CBsI3b, MOH, KaTWOH, aHMOH, PacTBOp, MaccoBas JOJs
BellecTBa (MPOIEHTHAs KOHIIEHTPAIIKs) B pacTBOPE;

® WUTIOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XMMHUYECKHUX MOHSATUN W MPUMEHSATH ITH MOHATHS TIPU
ONMCAHUU BELIECTB U UX MPEBPAILCHUI;

® CIMOJIb30BaTh XMMHMUYECKYI0 CHMBOJIUKY JUIS COCTaBlIeHHS (OpPMYNT BELIECTB U YpaBHEHHM
XUMHYECKUX PEaKIHil;

® OMNpEeNeNsITh BAJICHTHOCTh aTOMOB 3JE€MEHTOB B OWHApPHBIX COCTUHEHHSX, CTENEHb OKHCICHUS
DIIEMEHTOB B OWHAPHBIX COEAMHEHUSX, MPHHAJICKHOCTh BEIIECTB K OINpPEeNeiIEHHOMY Kiaccy
coequHeHU no GopmynaMm, BUJ XMMHUYECKOW CBSI3U (KOBaJIEHTHAas M MOHHAs) B HEOPraHMYECKHX
COECIMHEHUSX;

e packpbiBath cmbici [lepunoanueckoro 3akoHa [[. M. MenaeneeBa: n1eMOHCTpUPOBATh MOHUMAHUE
NEpPUOINYECKOW 3aBUCUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT MX T[OJOKEHUS B
Ilepuonnueckoil cucTeMe, 3aKOHOB COXPAHEHUsI MacChl BELECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEeHHUsI, 3aKoHa ABOTaipo;

® ONUCBHIBaTH W XapakTepu3oBaTh TabmuuHyio ¢opmy I[lepuoandeckoil CHUCTEMBI XUMHYECKHX
AIIEMEHTOB: PA3JIM4aTh MOHATHUS «IIaBHas moArpynma (A-rpymmna)» u «mobouynas noarpymmna (b-
rpyIIa)y», Majible U OOJIbIINE TMEPUOBI, COOTHOCUTh 0003HAYEHHUs, KOTOPHIE UMEIOTCS B TaOJHIle
«llepuonnueckass cucrema xumuyeckux odaeMeHtoB J[. M. MeHngeneeBay ¢  4YHCIOBBIMHU
XapaKTepUCTUKaMH CTPOCHHUS aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sjipa, 001ee Ynucio
AJIEKTPOHOB U PACHPEEICHUE UX IO JEKTPOHHBIM CIIOSIM);



KJIaCCU(UIIMPOBATh XMMHUYECKHE AJIEMEHThI, HEOPTaHWYECKHE BEIIECTBA, XMMHUUYECKHUE DPEAKIUU
(0 YMCITy ¥ COCTaBY YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, MO TEIUIOBOMY D (PeKTy);
XapakTepu30BaTh (OMUCHIBATh) OOIIME XMUMHYECKHME CBOWCTBA BEIIECTB pPAa3IMYHBIX KJIAcCOB,
NOATBEPKAasl ONMCAHNUE NIPUMEPAMU MOJIEKYIISIPHBIX YPAaBHEHUN COOTBETCTBYIOLIUX XMMHUYECKHUX
peaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOI'O COCTaBa, BOSMOXXHOCTHU
IPOTEKAHUSI XUMUYECKUX MPEBPAILEHUI B Pa3INYHbIX YCIOBUSAX;

BBIUMCIISITH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHYECKOTO »JieMeHTa Mo (opMyine COEIUHEHHUS, MAacCOBYIO JOJI0 BEIECTBA B PacTBOpE,
IIPOBOAUTH PACYETHI 110 YPABHEHUIO XMMUYECKOU PEaKIH;

MPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHOM ACSITEIbHOCTH — aHAU3 U CUHTE3, CPABHEHHUE,
0000111eHIe, CUCTEeMATU3ALINI0, KIACCU(PUKAINIO, BBISBICHHE MPUUYWHHO-CIEACTBEHHBIX CBSI3eH —
JUISL W3YYEHUS CBOMCTB BEIIECTB M XUMHYECKUX PpEaKIMi, €CTECTBEHHO-HAay4YHbIE METOJIbI
MO3HAHUS — HAOJIOIeHue, U3MEPEHNE, MOIETTUPOBAHHUE, SKCIIEPUMEHT (PealbHbIN U MBICTICHHBIN );
CJIEI0BATh INpaBUJIaM I10JIb30BaHUS XMMHUYECKOM IOCYI0H U J1abOpaTOpHBIM O0OpYIOBaHUEM, a
TaK)Xe MpaBUIaM OOpaIlEHUs! C BEIECTBAMU B COOTBETCTBHH C MHCTPYKLUHUSAMHU IO BBITOTHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB IO MOJYyYEHHI0 U COOMPaHUIO Tra3000pa3HbIX BEIIECTB
(Bomoposa M KHCIIOpOJa), NPUTOTOBICHUIO PAaCTBOPOB C OINpEAEHEHHOM MaccoBOW Joieit
pacTBOPEHHOTO BEUIECTBA, IUIAHUPOBATh U MPOBOAUTH XUMHUYECKHE OKCIEPUMEHTHI IO
pacIrio3HaBaHUIO PACTBOPOB IIEJIOYEH W KHCIOT C TIOMOIIBIO HHJMKATOPOB  (JaKMyc,
dbeHondTanenn, METUIOPAHK U IPyTUe).

K xoHny oOydenus B 9 kjacce mpeaMmeTHble pe3ynbTaTbl Ha 0a30BOM YPOBHE JOJKHBI OTpPakaTh
c(OpMHUPOBAHHOCTh y 0O0YYAIOLIUXCS YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKUN AJIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHWOH, IIPOCTOE BELIECTBO, CI0XKHOE BELIECTBO, BAJICHTHOCTD, AIEKTPOOTPHULATENBHOCTD,
CTENEeHb OKUCIJICHUS, XUMUYECKasl peaKkiusi, XAMUUEecKasl CBA3b, TEIJIOBOU 3(pPeKT peakuu, MoJb,
MOJISIPHBIA 00BEM, PacTBOp, SJIEKTPOIMUTHI, HENEKTPOIMUTHI, AIEKTPOIUTHUYECKAsT TUCCOLMALNS,
peakluy MOHHOTO OOMEHa, KaTalu3arop, XMMUYECKOe paBHOBEcHE, OOpaTUMble U HEOOpaTUMbIE
peaKuuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCIUTEND, BOCCTAHOBUTEID, OKUCIICHHE
U BOCCTaHOBJIEHUE, aJUIOTponus, aM(OTEepHOCTb, XMMHMUECKas CBs3b (KOBaJE€HTHas, HOHHaf,
METaJNINYECKas ), KpUCTAJUINUECKasl PEIIETKA, KOPPO3Hs METAIIJIIOB, CIIJIaBbl, CKOPOCTh XUMUYECKON
peakuuu, npenesbHo nonyctuMas konmentpanus [IJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKHMX MOHATHM W MPUMEHATH ITH MOHATUS HPU
ONMCAHHUU BEUIECTB U UX MPEBPAILECHUI;

UCIIONIb30BaTh XHMMHUYECKYI0 CHUMBOJIMKY JMJIi COCTaBieHHs (OpMyd BEIIECTB M ypaBHEHUH
XUMHYECKUX PEaKIHil;

ONpEACIATh BAJICHTHOCTb U CTENEHb OKUCIEHHS XMMHMUYECKHX D3JIEMEHTOB B COCOUHEHMSX
pa3IMYHOIO COCTaBa, NMPHHAIIEKHOCTh BEUIECTB K OIpPENEIEHHOMY KIAcCy COEOUHEHHMM IO
dbopmynaM, BUJ XUMUYECKOW CBSA3M (KOBaJIGHTHAasl, HOHHAsl, METaNINYecKasi) B HEOPraHUYEeCKUX
COCIMHEHUX, 3aps] HMOHA MO XMUMHYECKOH (opmylne, XapakTep cpenbl B BOJHBIX PacTBOPax
HEOPraHMYECKUX COECTUHEHUM, TUIl KPUCTAJUIMYECKOW PEeIIETKY KOHKPETHOTO BELIECTBA;
packpbiBaTh cMmblcn Ilepuonuueckoro 3akona J[. M. MeHnneneeBa M JEMOHCTPUpPOBAaTh €ro
NOHMMaHME: OMNHUCHIBAaTh M XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuonuueckoid cucTeMbI
XUMHUYECKHX SJIEMEHTOB: pa3juyaTh MOHATHSA «IJIaBHas moArpymnma (A-Tpymma)» U «11o0ovHas
noarpynna (b-rpynma)», Manble W OoNbIIME NEPHOABI, COOTHOCUTH OOO3HAYEHHUs, KOTOpHIE
UMEIOTCd B IEPUOIMYECKOM TaOiulle, ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX 2JIEMEHTOB (COCTaB M 3apsiz Aapa, o0IIee YHCIIOo MEKTPOHOB M paclpeieiieHue ux 1o
IEKTPOHHBIM CII0SIM), OOBSICHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB M UX
COEIMHEHUH B Mpeeax MajblX IEPUOJOB U ITIaBHBIX MOATPYII C YUETOM CTPOEHUS UX aTOMOB;
KJIacCU(UIUPOBATh XUMHUYECKUE IEMEHTHI, HEOPraHMYECKUE BEILECTBA, XUMHUYECKHE peaKluu
(1o yMcIy M COCTaBy y4acTBYIOIIMX B PEAKIMM BELIECTB, IO TEIUIOBOMY 3(PHEKTY, IO U3MEHEHUIO
CTENEHEW OKUCIICHUSI XUMUUECKHUX JIEMEHTOB);



XapakTepu30BaTh (OMUCHIBATh) OOIME W CHENM(PUICCKUE XUMHUYECKHE CBOMCTBAa IMPOCTHIX H
CJIIO)KHBIX BEIECTB, MOATBEPKIasl OMHUCAHWE MPUMEpPAMU MOJEKYISPHBIX M MOHHBIX ypaBHEHUN
COOTBETCTBYIOLIUX XMMUUECKUX PEaKLUi;

COCTaBIIATh YPaBHEHHS AJIEKTPOIUTHYECKON AUCCOIMAIMN KUCIIOT, IIEJI0Uei U COJeH, MONHbIE U
COKpalIEHHbIE ypaBHEHHUS peakluil MOHHOTO0 OOMEHa, YpaBHEHHS peaKIHi, MOATBEPKIAIOIINX
CYLIECTBOBAHHE F€HETUYECKON CBSA3HM MEXAY BEIIECTBAMU Pa3IMUHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKUUi MOCPEACTBOM COCTaBIICHUS
AIIEKTPOHHOTO OajaHca 3TUX peaKkluil;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT UX CTPOEHUS, BOBMOKHOCTH IPOTEKaHUS
XUMHUUYECKHUX MTPEBPALIEHUM B Pa3JIMUHbIX YCIOBUSIX;

BBIUMCIISTH OTHOCUTEIBHYIO MOJIEKYJIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XUMHYECKOTO »JieMeHTa Mo (opMyine COEIUHEHHUS, MAacCOBYIO JOJI0 BEIIECTBA B PacTBOpE,
IIPOBOAUTH PACYETHI 10 YPABHEHUIO XMMUYECKOU PEaKIH;

coOmoarhk MpaBuia IMOJIb30BaHUS XMUMHYECKOH Mocylnod U j1abopaTopHbIM 00OpyAOBaHUEM, a
TaK)Ke IpaBuiia OOpallleHHs C BELIECTBAMH B COOTBETCTBUU C MHCTPYKLUSMHU IO BBIIOJIHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB IO MONYyYEHUI0O U COOMPAHHI0 Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yIIeKUCIIoro rasa);

IPOBOJIUTh  pEaKLUWH, MOATBEP)KIAIOIIME KAauyeCTBEHHBIM COCTAaB  pAa3JIMYHBIX  BEILECTB:
pacro3HaBaTh ONBITHBIM NYTEM XJIOpHIA-, Opomua-, MoauA-, kapboHar-, Qocdar-, cunmkar-,
cynbdar-, TUAPOKCHU/I-MOHBI, KATHOHBI aMMOHUSI U MOHBI U3YYEHHBIX METAJJIOB, IPUCYTCTBYIOLIHE
B BOJIHBIX PACTBOPaX HEOPTaHUYECKUX BEIECTB;

IPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTENBHON AESITENbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
00001IeHNe, CHCTEMaTU3alUI0, BBISBICHHE NMPUYMHHO-CICICTBEHHBIX CBSA3€H — JUISI U3yYCHHUS
CBOMCTB BEIIECTB M XUMHUYECKHMX PpEaKLUUN, €CTECTBEHHO-HAyYHbIE METOJAbl IO3HAHUSA —
HaOIOIEeHNWe, U3MEpPEeHHEe, MOJEIMPOBAaHUE, DOKCIEPUMEHT (peajbHbli U  MBICIECHHBIN).



TEMATHYECKOE IIVIAHUPOBAHHUE

8 KJIACC
Ne HaumenoBanue KoangecrBo IIporpammHoe coapep:xanue OcHoBHBIE BUALI 1eITEJILHOCTH
n/n pa3aeJioB U TeM YacoB o0y4arommxcs

yueOHOro npeamera

Pasznen 1. Hepnonaqa.nbﬂble XUMHNYECCKUC ITOHATHSHA
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Xumus — BaKHas
00J1aCTh €CTECTBO3HAHUS
Y MPAKTUYECKON
JIeSTCIIEHOCTH YeJIOBEKa

5

[Ipenmer xumuu. Posib XUMHUU B )KU3HU
YeJI0BeKA. XUMUS B CUCTEME HAyK.

Tema u BemecTBa. duznueckue cBoiiCcTBA
BEIIECTB. Arperarnoe COCTOSIHUE BEIIECTB.
ITonsTre o MeTomax MO3HAHUS B XUMUH.
Yucrteie BemiecTBa U cMecu. CriocoObl
paszesieHus: cMecen.

XUMHUYECKHI IKCTIEPUMEHT:
/emoncmpayuu

O3zHakomIIeHHE ¢ 00pa3laMy MPOCTHIX U
CIIOKHBIX BerecTB. CriocoObl OUMCTKU
BEIIECTB: KPUCTAIUIU3AIUS, JUCTHILISLINS,
xpomarorpadusi. ONbITH, MOATBEPKIAIOIINE
3aKOH COXPaHEHUsI MaCChl BEIIECTB.
XUMHYECKHE COCAUHEHUS KOIMYSCTBOM
BemecTBa 1 Mok, Mojiens MoJisipHOTO 00beMa
ra3os.

JlabopaTopHbie ONBITHI.

Paznenenne cmecu. [Ipumeps! pusznueckux u
XHUMUYECKUX SBIICHUH.

IIpakT4yeckune padoTsl.

[Tpuémsl O6e3omacHoi paboThI €
obopynoBanueM U BemecTBamu. CTpoeHue
IUIaMEHH.

OuucTka 3arps3HEHHOM MOBapEHHOM COIU
(pa3neneHue cMecei, OUNCTKa BEIIECTB,
¢bwibTpoBaHuE).

PacuerHble 3amaun.

BrrunciieHne OTHOCUTENBHONW MOJIEKYIISIPHOM

PackpbIBaTh cMBICT U3y4aeMBbIX
NOHATUM. PacKpbIBaTh poJib XUMHH B
IIPUPOJIE U KU3HU YEJIOBEKA, €€ CBA3b C
JPYTMMHU HayKaMHu.

Pasnnuare ynCThIE BEIIECTBA U CMECH;
OJTHOPOJHBIE U HEOAHOPOAHBIE CMECH.
Paznuuars puznyeckue u XUMUYECKHE
SBJICHUS.

CrnenoBarb anropuT™MaM UCIOIb30BaHU
9KCIEPUMEHTAJIbHBIX METOJIOB —
HaOIIOZIEHNs ¥ SKCIIEPUMEHTA.
Habnronare u onuceiBaTh 00bEKTHI

IIPY NIPOBEJEHUH IEMOHCTPALUH U
71a00PATOPHBIX OMBITOB IO U3YYECHUIO
(U3MUEeCKUX CBOICTB BELIECTB,
CIO0CO0OB pa3zieNieHus: CMecell BEIIECTB.
[IpoBOANTE XMMHUECKHUI SKCIIEPUMEHT
U pa3zesieHuu cMecel (Ha mpumepe
OYMCTKH TIOBAPEHHOMN COJIM)
npakTHueckoil padboTsl Ne 2.

Cnenosarb npaBuiIaM MOJIb30BaHUS
XUMHYECKOH Mocynoi 1 1abopaTopHbIM
000pyI0BaHUEM, A TAKXKE MPaBUIIaM
oOpareHus: ¢ XUMHIECKUMH
BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKLHEN MPH BBIOJTHEHUH
npakTU4ecKoi paboTel Ne 1.
BricTpanBare pa3BEpHyThIE
IMCbMEHHBIE U YCTHBIE OTBETHI C




Macchl BellecTsa 1o ¢popmyine. Beruncienue
MacCOBOH JIOJIM YJIEMEHTA B XUMHYECKOM
COCIMHEHUH. YCTaHOBJICHUE IIPOCTEUILIECH
(GbopMybl BellecTBa 110 MACCOBBIM JI0JISIM
3JIEMEHTOB. BLIYNCICHHS IO XUMHUUECKUM
YPaBHEHHUSAM MacChl WM KOJINYECTBA
BELICCTBA 10 U3BECTHOM Macce UIH
KOJIMYECTBY OJHOTO U3 BCTYMAKOLINX WIH
IIOJIYYAOIIUXCs B PEAKI[MU BEUIECTB.

OIopon

Ha nHMOPMAIHIO U3 YICOHHKA 1
CIIPaBOYHBIX MaTEPHAJIOB, FPAMOTHO
MCIIOJIb30BaTh U3YYCHHBIN MOHATHIHBIN
anmnapar Kypca XUMHH.

1.2

BemiectBa u XuMH4YeCKHUE
peakiuu

15

ATOMBI 1 MOJIEKYJTbI. XMMUYECKHUE PIIEMEHTBI.
CHUMBOJIBI XUMHYECKUX 3JIEMEHTOB. [IpocThie
U CIIO’KHBIE BELIECTBA. ATOMHO-MOJIEKYIISIPHOE
yUYeHHE.

Xumuueckasi popmyna. BaneHTHOCTH aTOMOB
XUMHUYECKHUX IEMEHTOB. 3aKOH TIOCTOSTHCTBA
cocTaBa BemecTB. OTHOCHTENIbHAS aTOMHAs
Macca. OTHOCUTEIIbHAS MOJICKY/IsIpHAS Macca.
MaccoBas 707151 XUMHUYECKOTO 3JIEMEHTA B
COCTUHEHUH.

KomuuectBo BemectBa. Moib. MossipHas
Macca. B3auMoCBs3b KOJIMYECTBA, MACCHI U
Yrclia CTPYKTYPHBIX €TUHUI] BEIIeCTBA.
Pacuérel mo popmymaM XUMHIECKIX
COCIMHECHUM.

WU3WYECKHUE U XUMHYCCKUE SIBIICHUSI.
XuMudeckasi peakius 1 e€ mpu3Haku. 3aKoH
COXPAHEHUS MaCcChl BEIIECTB. XUMUYCCKUE
ypaBHeHus. Knaccudukanus XuMA4ecKux
peakiuii (CoequHEHNs, Pa3I0KEHUS,
3aMEIIeHHS, OOMEHA).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.:

duznueckue CBOMCTBA 00pa3IoB
HEOPraHMYECKUX BEIIECTB — METAIIJIOB U
HEMETaJIJIOB.

OO0pa3ipl BemecTB KOMMYECTBOM | MOJTb.
dusndeckue sBIIeHUS (TUIaBJICHHE BOCKA,

OmnpenensaTs NPU3HAKY XUMUYECKHX
PEaKIuii, yCI0BUS UX MPOTEKAHUS.
OOBACHATD CYIIHOCTb (PU3UUYECKUX U
XUMHAYECKHUX SIBJICHUH C TOUKH 3PEHHUS
aTOMHO-MOJICKYJIIPHOTO YYEHHUS.
Kinaccupunuposars xumuueckue
peakuuu (1o YUCIly U COCTaBy
pearupyromux u o0pa3yronmxcs
BCIIECTB).

CocraBiiaTbh GopMyIibl OMHAPHBIX
BEILECTB 10 BAJICHTHOCTH U ONIPEIeIATh
BAJICHTHOCTH 110 ()OPMYIIaM BEIIECTB.
PaccraBnaTh ko3 unineHTs

B YPaBHEHUSAX XUMHUYECKUX PEAKIIHHA.
Habnronare 1 onuchIBaTh 00bEKTHI IPU
MPOBEJECHNUH IEMOHCTpalUi U
71a00paTOPHBIX OIBITOB.

[IpoBoauTh BEIUUCIEHHS IO (popMyTam
XUMHUYECKUX COCIUHEHUN U
YpaBHEHHUSIM XUMHUYECKHX PEaKIN.
[IpuMeHsATh €CTeCTBEHHO- HAay4HbIE
METO/IbI TO3HAHUS (B TOM YHCIIE
HaOII0/IeHne, MOJISJIMPOBaHHE,
SKCTIEPUMEHT M OCHOBHBIE OTIepAIiU
MBICIIUTEILHON eI TeIbHOCTH
(cpaBHeHue, Ki1accuuKams)
BeicTpauBars pa3BEpHYTHIE
MTUCHMEHHBIE U YCTHBIE OTBETHI C




TasiHUE JIbJ1a, PACTUPAHUE caxapa

B CTYIIKE, KUIIEHHE U KOHJIEHCALUS BOJIbI).
XuMHYECKUE ABIEHUS (TOPEHUE CBEYH,
IPOKaJIMBaHUE MEIHOM IIPOBOJIOKH,
B3alMOJIEUCTBUE COJBI MU MEJIa

C COJISTHOM KHCIIOTOH ).

Habmronenre npu3HakoB IpOTEKaHUS
XUMHUYECKUX PEaKLMi (pa3iokeHue caxapa,
B3aUMOJICHICTBUE CEPHON KHUCIIOTBI C
XJIOpUAOM Oapus, MOJy4YeHHE U pa3IoKeHUe
ruapokcuna menu (II) mpu HarpeBanuu,
B3aMMO/ICHCTBUE JKeJle3a C paCTBOPOM COJIU
Meau (1I). OnbIThl, WILTIOCTPUPYIOIINE 3aKOH
COXPAHEHHUS MacChl.

Jlabopamophule onvimul:

HaGmronenue u onvcanue npu3HaKkoB
IPOTEKAHUSI XUMUYECKUX PEaKLUN pa3HbIX
THUIIOB.

Buviuucnenua:

OTHOCHUTEJIbHOM MOJIEKYIISIPHON MaccChl
BEIIECTB, MOJISIPHOM Macchl, MacChl BELIECTB,
MaccChl ¥ KOJIMYECTBA BELIECTBA;

MacCOBOH JI0JIM XMMHYECKOTO 3JIEMEHTA IO
dbopmyne coennHeHus;

110 YPaBHEHUSM XUMHUYECKUX PEaKIUii:
KOJIMYECTBA, MacChl BEIIECTBA

10 U3BECTHOMY KOJINYECTBY, MACCE PEareHTOB
WIH NIPOAYKTOB PEAKIINU

OTIOpOii Ha MH(pOpPMAIHIO U3 YUeOHUKA U
CIIPaBOYHBIX MaTepHaJIOB, TPAMOTHO
UCIIOJIB30BAaTh U3yYEHHBIN IOHATHHHBIN
anmnapar Kypca XuMHuH.

Hroro no pasneny
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Pasnen 2. BakHelilue npeacTaBuTe 1l HEOPraHMYeCKUX BELIEeCTB

2.1

Boznyx. Kucnopoa.
[TonsaTue
00 okcuaax

6

Boznyx — cmeck ra3os. CocraB Bo3ayxa.
Kucnopon — aneMeHT 1 mpocToe BEIecTBO.
Haxoxxnenue kuciopona

B IIpUpOJIe, PU3NYECKUE U XUMUYECKUE
cBoiicTBa (peakuuu ropeHus). Okcumapl.
ITpumenenue kucnopoaa. Criocoosl

Hcnonb30BaTh XUMHYECKYIO CUMBOIUKY
JUISL COCTaBJICHUs (POPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
pEAKLHI C y4acTHEM KHCIOPO/A.
XapakTepr3oBaTh (OMHUCHIBATh) COCTAB
BO3yXa, GU3MYECKHE U XUMUICCKHE




MOJTyYEHUS] KUCIOPOAa B T1a00paTopuu u
MpOMBIIUIEHHOCTH. KpyroBopot kuciaopoza B
npupoze. O30H — aIoTponHast MOAUPHUKALINS
kuciopozaa. TemnoBoi 3hHEeKT XUMHIECKOH
peaKkuu, TePMOXUMHUYCCKIE YPABHCHUS,
9K30- U SHAOTEPMUYECKUE peakiuu. TomInBo:
YToJIb U METaH. 3arps3HEHNE BO3/yXa,
YCUJICHHE TApHUKOBOTO 3¢ deKTa,
paspyeHne 030HOBOTO CIIOSI.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

KadecTBeHHOE ompeneneHue coaep:kanus
KHCJIOPOJIa B BO3AYXE

[Tonyuenue, cobupanue, pacrio3HaBaHHE U
M3Y4ECHHUE CBOMCTB KUCIOPOAA.

Habnronenve B3anMo1eiCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHSI BOSHUKHOBCHHUS U
MIpEKpaIeHUs TOpeHHs (Toxapa).
IIpaxmuueckas paboma:.

Ne 3. Tlony4yenue u coOupaHue KHUCIOpo/a,
W3yYEHHE €r0 CBOMCTB.

Boruucnenus:

MOJIEKYJISIPHOIM Macchl KUCIIOpO/Ja U 030HA Ha
OCHOBaHHHU aTOMHOW MacChl XMMHYECKOTO
AIIEMEHTA; KOJIMYEeCTBa, MaCChI BEIIECTBA

M0 YPaBHEHUSAM XUMHYECKUX PEaKIUil.

CBOMCTBA KHCJIOPO/A, CIIOCOOBI €T0
MOJTyYeHUs], IPUMEHEHUE U 3HAYCHHE

B IIPUPOJIE ¥ KU3HH YETIOBEKA.
CpaBHUBaTh peaklluy TOPEHUS U
MEIJIEHHOTO OKUCIICHHUS.

OOBACHATH CYITHOCTH HKOJIOTMYECKUX
npo0ieM, CBSI3aHHBIX C 3arpsSA3HEHUEM
BO3/yXa.

CrnenoBarh npaBuiaM 0e30MacHON
paboThl B 1aboparopuu mpu
UCTIOJIb30BaHUH XUMUYECKOU MOCYIBI 1
00opynOBaHus, a TAKXKE MPaBUIIaM
oOpalieHus ¢ TOPIOYUMH BEILIECTBAMMU.
[InanupoBarh U OCYIIECTBIATH HA
NPaKTUKE XUMHUECKUE SKCIIEPUMEHTEI,
MPOBOJIUTH HAOMIONEHUS, [IENaTh
BBIBOJIBI ITO PE3YNIBTaTaM 3KCIIEPUMEHTA
IIPU [IPOBEJCHUH TAOOPATOPHBIX OIBITOB
U IIPaKTUYECKON PabOTHI.

BbruncnsaTh KOJIMYeCTBO BEIIECTBa,
00BEM Ta3za o ¢popmynam. Y4acTBOBaTh
B COBMECTHOM paboTe B IpyImie.
BricTpanBare pa3BEpHYyThIE
NUCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha UHGOPMAITUIO U3 yUeOHUKA U
CIPAaBOYHBIX MaTe€pUaioB, IPAMOTHO
VCITOJIB30BaTh U3yYEHHBIN OHATHIHBIN
anmapar Kypca XuMuH.

2.2

Bonopon. ITonstue o
KHCJIOTaxX U COJIAX

Bonopon — aneMeHT u npocToe BEeCTBO.
Haxoxpaenue Bogopona B mpupoJe,
(bu3HYeCcCKre U XUMUYECKHUE CBOMCTBA,
MPUMEHEHHe, CIIoco0bI onydeHus. Kucnorsr
1 conu. MomsipabIii 006EM Ta30B. PacuéTsl
[0 XUMHYECKUM YPABHEHUSIM.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

[Tonyuenue, cobupanue 1 pacrio3HaBaHHe

PackppiBaTh cMBICT U3y4aeMbIX
HOHSTUN U IPUMEHSATH 3TU MOHATHS IPU
ONMCAHUU CBOMCTB BELIECTB U UX
IIpeBpalleHnii. XapakTepru3oBarb
(omuceIBaTh) puU3NUECKUE U
XUMHYECKHE CBOMCTBA BOAOPOAA,
CIOCOOBI €ro MOIY4YEeHHUsI, IPUMEHEHHUE.
Cobupars npubdop A MOITy4SHUS
BOZIOPOJIA.




BOZIOpOJA.
B3anmopeiictBue Bogopoaa ¢ OKCUI0M MEAU
(.

Ilpakmuueckas paboma.

Ne 4. Tlonyyenue u cobupaHue BOIOpOaa,
H3Y4YCHHUE €TO CBOMCTB.

Buiuucnenus:

00bEMa, KOJIMYECTBA BEIECTBA r'a3a 110 ero
M3BECTHOMY KOJIMUECTBY BEIIECTBA MU
00BEMY;

00BEMOB Tra30B 0 YPaBHEHUIO PEAKIIUU Ha

OCHOBE 3aKOHa 00BEMHBIX OTHOIIIEHMI T'a30B.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIHKY
JUTSL COCTaBJICHUST (POPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XMMHUECKHIX
PEaKIyii ¢ y4acTueM BOIOpO/Ia.
BerancnsaTe MOJSIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00BbEM Ta3a,
Maccy BEIIEeCTBa;

[TpoBOAKTE pacU€ThI IO YpaBHEHUSIM
XUMHYECKHX PEaKIUii: KOJIMYECTRA,
00bEMa, MacChl BEIIECTRA 110
U3BECTHOMY KOJIMYECTBY, 00bEMY, Macce
pPEareHTOB WJIH MPOJAYKTOB PEaKIUH.
CrnenoBarh npaBuiaM 0e30TacHON
paboTHI B J1aOOpaTOpUHU TIPU
WCIIOJIb30BaHUH XUMUYECCKON TIOCYIBI U
000pyIOBaHUs, a TAKXKE MTPABHIIAM
oOpaleHus ¢ TOPIOYUMH BEIIECTBAMU B
OBITY.

[TnanupoBark U OCYIIECTBIIATH HA
NPaKTUKE XUMHUECKUE IKCIICPUMEHTHI,
MPOBOAUTH HAOTIOACHMUS, I€TIaTh
BBIBOZIBI IO Pe3yNbTaTaM dKCIIEPUMEHTA.
YyacTBOBaTh B COBMECTHOM paboTe

B I'pyIIIE.

2.3

Bona. PacTBopsl.
[TonsiTHEe 06 OCHOBAHMSX

du3nyeckue CBOMCTBA Boabl. Boma
KaK pacTBOPUTEINb. XUMUYECKHUE
CBOMCTBA BOIHI.

OcHoBaHus.

PactBope1. Posb pacTBOpOB B
MIPUPOJIE U B )KMU3HH YEIIOBEKA.
KpyroBopot BoibI B ipupo/ie.
3arpsi3HEHUE IPUPOIHBIX BOJ.
OxpaHa 1 O4MCTKa MPUPOJHBIX BOJ.
HacpimeHnnsie 1 HeHACBIITCHHEIC
pacTBOpbl. PacTBOPUMOCTD BEIIECTB
B Bojie. MaccoBas 10JIs BEIIeCTBa B
pacTBope.

PackpsIBaTh CMBICIT H3y4aeMBbIX
MOHATUHN U IIPUMEHSATH 3TH IIOHATHS IIpU
ONMCAHUU CBOMCTB BEILIECTB U UX
IpeBpalleHnii. XapakTepus3oBarb
¢uznyeckre U XUMHUYECKHE CBOMCTBA
BOJIBI, €€ pOJIb KaK PACTBOPUTEIS B
MpUPOAHBIX Ipoueccax. CocTaBIsTh
YPaBHEHUSI XUMUYECKUX PEAKLIMM C
Y4aCTHEM BOJBI.

OOBACHATDH CYIIHOCTb IKOJIOTMUYECKUX
po0JieM, CBSI3aHHBIX C 3arpsi3HEHHUEM
IPUPOAHBIX BOJ, CIIOCOOBI OYMCTKU
BOJIbI OT IPUMECEH, MEPHI IO OXpaHe




Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

PacTBOpeHue BelecTs ¢ pa3InyHON
PacTBOPUMOCTBHIO.
Bs3aumMoneiicTBre BOIbI €
MeTajjlaMH (HaTpUEM U KaJbIIEM).
HccnenoBanue pacTBOPOB KUCIIOT U
LIEJIOYEH C IIOMOIIBIO HHIUKATOPOB.
Ipakxmuueckas paboma

Ne 5. ITpuroroBneHue pacTBOpOB €
OIpeIeIEHHON MacCOBOM OIEH
PacTBOPEHHOIO BELIECTBA.
Boruucnenus:

C UCIIOJIb30BAaHUEM TIOHATHUS
«MaccoBast J10JIs1 BEIIECTBA B
pacTBOpe».

BOJI OT 3arpsi3HEHMUS.

[TnaHMpoBaTh U OCYIIECTBIATH HA
IPAKTUKE XUMUYECKUE IKCIIEPUMEHTBI,
IPOBOAUTH HAOJIIOAEHUS, eNIaTh
BBIBOZIbI 110 PE3YNbTaTaM 3KCIIEPUMEHTA
IpY IPOBEICHUH J1a00PaTOPHBIX ONBITOB
Y IIPaKTUYECKON PabOTHI.

CrnenoBarh npaBuiiaM 0€301aCHOM
paboThl B 1a00paTopuu mpu
MCII0JIb30BaHUM XUMUYECKOHN TIOCYABI U
00opynoBaHUsI.

[IpoBonNTE BEIYKCIEHUS C
IPUMEHEHHUEM TIOHATHUS «MaccoBasi 10JIs
BEILIIECTBA B PaCTBOPEN.

BricTpanBare pa3BEpHYyThIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha UHGOPMAITUIO U3 yUeOHUKA U
CIIPaBOYHBIX MaTepuasoB, IPaMOTHO
WCIIOJIB30BaTh U3yYEHHBIN OHATHIHBIN
annapar Kypca XuMuH.

2.4

OCHOBHBIE KJIACCHI
HEOPraHMYECKUX
COEeTUHEHUN

11

Knaccugukanus HeopraHndeckux
coenuHeHuil. Oxcunpl. Knaccudukarms
OKCHJIOB: cojieoOpasyroiire (OCHOBHBIE,
KHUCTIOTHBIE, aM(pOTEepHbBIC) U

Hecoseobpasyrone. HomeHKkIaTypa OKCHIIOB.

duznueckue 1 XUMHUECKUE CBOICTBA
okcunoB. [lomyuenue okcumoB. OCHOBaHHS.
Knaccudukarus ocHOBaHUH: METOYH U
HepacTBOpUMBIE OCHOBaHUs. HoMeHkIarypa
OCHOBaHUU. PU3NUECKUE U XUMUYECKUE

CBOMCTBa OCHOBaHUN. [lomydyeHre 0CHOBaHM.

Kucnorsl. Knaccuduxanus Kucinor.
Homenknarypa kucnot. dusndeckue u
XUMHUYECKHUE CBOMCTBA KUCIOT. Py
aktuBHOCTH MeTaymioB H.H. beketosa.
[Tomyuenue KUCnoT.

Comu. Homenkmarypa coneii. @uznueckue u

Knaccudpunuposars usydaemoie
BEIIECTBA 10 COCTaBY U CBOICTBAM.
CocrtaBiars GOpMYIabl OKCUJIOB, KUCIIOT,
OCHOBAaHMH, COJIEW U HA3bIBATh UX

10 MEXTYHAPOIHON HOMEHKJIAType.
[IporHo3upoBarh CBOICTBA BELIECTB

HAa OCHOBE OOIIMX XMMHYECKUX CBOWCTB
W3YUEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHU OTHOCSTCS. COCTaBIATh
MOJIEKYJISIPHBIE YPaBHEHHS PEaKIIHiA,
WUTFOCTPUPYIOITHX XHMHUYECKHE
CBOMCTBA U CIIOCOOBI TOTYYEHUS
BEIICCTB M3YyUCHHBIX KJIACCOB/TPYIII, a
TaK)Ke TOATBEPKAAIOIINX
TCHETUYECKYIO B3aUMOCBSI3b MEWKITY
HUMU. [[pOU3BOIUTH BHIYMCICHUS

110 YPAaBHCHHSIM XUMUYCCKUX PEaKITHH.




XUMHUYECKHE CBOMCTBA cojiei. [Tomyuenue
cosieil. [ eHeTHyecKas CBSI3b MEXIY KJIacCaMHu
HEOPraHUYECKUX COEAUHEHHUI.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu.

O06pa3ibl HeOPraHUYECKUX BEIIECTB
Pa3IUYHBIX KJ1acCOB. OMBITHI,
WJUTFOCTPUPYIOLIME XUMUYECKHUE CBOMCTBA
KJIACCOB HEOPTaHUYECKUX BELIECTB.
JlabopamopHvie onvimol

OrpezenieHre pacTBOPOB KUCIOT U IIET0UYeH C
MIOMOILBIO UHAUKATOPOB.

N3yyenue B3aMMOAEHCTBHS KUCIIOT

C METaJUIaMH, pEeaKIuil HEUTpalIn3aluu.
B3anmopelicTBrue pacTBOpa CEpHON KUCIOTHI C
okcuaom meau (I1).

[Tony4yenue HEPaCTBOPUMBIX OCHOBAaHUM.
BoITecHeHNE OAHOTO MeTallIa APYTUM

13 pacTBopa COJIH.

Ipaxmuueckas paboma

Ne 6. Penienune skcniepuMeHTaNIbHbBIX 3a/1a4 M0
TeMe «BakHelIne KJ1acchl HEOPraHMYEeCKUX
COETUHEHUINY.

Boruucnenus:

M0 YPaBHEHUSIM XUMHYECKOU PEaKIINH:
KOJTMYECTBA BEIIECTBa, 00bEMA, MACCHI TTO
M3BECTHOMY KOJIMUECTBY BEIIECTBA, 00BEMY,
Macce PeareHTOB WU MPOAYKTOB PEAKIIMH.

[TnanupoBarh U OCYIICCTBIATh

Ha MMPAKTHKE XUMUYECKHE
9KCIIEPUMEHTBI, IIPOBOINUTH
HaOJIIONEHUs, 1eNIaTh BBIBOIBI 10
pe3yibTaraM 3KCIepUMEHTA MPH
IPOBEICHHH JTa00PATOPHBIX OIBITOB U

paKkTHYeckux Pador.

CnenoBarh npaBuiiaM
6e3omacHoOl paboThI B
Jaboparopuu

P UCTIOJIH30BAaHUU
XUMUYECKOU MOCYIbI U
000pyIOBaHMUS.

BricTpanBars pazBépHyThIE
IIICbMEHHBIE U YCTHBIE OTBETHI C
Onopoun

Ha MHQPOpMALIUIO U3 YUCOHUKA U
CIIPaBOYHBIX MaTEPHUAJIOB,
rPaMOTHO MCIIOJIb30BaTh
V3yYCHHBIN ITOHATUHNHBINA
amnmnapar Kypca XuMuu

pabor.

CrnenoBath npaBuiiamM 0e30MacHON
paboThl B Taboparopun

IPY UCTIOJIb30BaHUU XUMHUYECKOU
MOCYZIbI U 000PYIOBAHHUSL.

BeicTpauBars pa3BEpHYTHIE
MMUCHMEHHBIEC U YCTHBIE OTBETHI C
oropoii Ha MH(popMaIHIO U3 yUeOHUKA U




CIIPaBOYHBIX MAaTEPHAIOB, FPAMOTHO
MCIIOJIb30BaTh U3YYEHHBIN MTOHATHITHBIN
anmnapar Kypca XUMHHU.

Hroro no pasneny

30

Paznen 3. [lepunoauueckuii 3axkoH u [lepuognueckasi cucrema xumuideckux jieMmeHToB /I. M. MeHnpaeJieeBa.
Crpoenne aroMmoB. XuMH4YeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOB

HTCIbHbIC PCAKINUHN

3.1

ITepuoanyeckuit 3aK0H 1
Ilepuonnueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB
J. . Menpeneena.
Crpoenue aroma

7

[TepBbIie MOMBITKH KJIaCCH(PUKAUT
XUMHYECKHUX 31eMeHTOB. [loHaTue o rpynnax
CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE U
LIEJIOYHO3EMENIbHBIE METAJIIbL, TAJIOT€HBI,
MHEPTHBIE ra3bl). DIEMEHTbI, KOTOPbIE
00pa3yroT aM(oTepHbIe OKCUIBI U
ruapokcupl. [lepuonnyueckuii 3akoH.
[lepuoauueckas cucreMa XUMAYECKUX
anemenToB J[.1. MeHnneneena.
KopoTkonepronHas v JIMHHONIEPUOAHAS
dbopwmel [leproguyeckoit cucTemMsl
XxuMHueckux aneMeHToB /(.M. Menneneesa.
IIepuone! u rpymmbl. GU3NYECKUIN CMBICI
MOPSIIKOBOI'O HOMEPA, HOMEPOB NEPUOA U
TPYIIIBI JIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX SIIEP.
N3otonel. DnexTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI04YEK aTOMOB TepBhIX 20
XUMHYECKUX 271eMeHTOB [lepronnueckoin
cucreMsl JI.M. Menzeneesa. Xapakrepuctuka
XUMHYECKOTO 3JIEMEHTA 110 €70 MOJOXKEHUIO B
ITepuognueckon cucreme J1.1. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHUsI pajuyca aTOMOB
XUMHUYECKHX IEMEHTOB, METAIIIMYECKUX U
HEMETAJUTMYECKHUX CBOMCTB IO TPYIIIAM U
nepuonaM. 3HadeHue llepuonnyeckoro 3akoHa
u [leprognyeckoi cuCTeMbl XUMUYECKUX
AJIEMEHTOB ISl PA3BUTHSI HAYKU U TIPAKTUKH.
J.1. MenneneeB — yd€HBIN U TpaXKAaHUH.
Xumuueckuii IKCnepumenm:

PackpsIBaTh CMBICII IEPUOIUYECKOTO
3aKOHA.

OnwuceIBaTh CTPOCHUE TAOJIUIIBI
«Ilepuoanueckasi cucTeMa XMUMHUYECKHUX
anemenToB /.M. MenpaeneeBa.
MonenupoBark CTpOEHHUE aToma,
SHEPreTHYECKUX YPOBHEN U
MOJIypPOBHEM MPU MTOMOILU PUCYHKOB,
AJIEKTPOHHBIX KOH(PUTypanuii u
ANEKTPOHHO-TpadudecKux Gpopmy.
[HosicusTh Pu3nUecKuil cMbICII
MOPSIIKOBOTO HOMEpa, HOMEPOB NEpUOAA
Y TPYyIIIbI AIEMEHTA.

XapakTepu3oBaTh XUMUYECKHE
JJIEMEHTBI IEPBBIX TPEX MEPHUOMOB,
KaJIMM, KaJbLUM U UX COCIUHEHUS 10
NOJIOKEHMIO B [lepnoauyeckoil cucreme
J.1. Menneneena.

OO0BsACHATH 001I1e 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB XMMHYECKUX
3JIEMEHTOB (M3MEHEHUE PauyCcoB
aTOMOB, JIEKTPOOTPULIATEILHOCTH,
BaJICHTHOCTH) U UX COEIMHEHUHN

B IIpeJiesiax MaJbIX MEPUOIOB U INIaBHBIX
TIOJTPYII C YYETOM CTPOECHUS UX
aTOMOB.

YyacTBOBaTh B COBMECTHOM paboTe B
rape WK TrpyIre.

BeicTpauBars pa3BEpHYTHIE

INMNCbMCHHEBIC U YCTHBIC OTBCTEI C




Jlemoncmpayuu.

B3anmoneiicTBre ruIipoKcuIa MHKA C
pacTBOpaMM KHUCIJIOT U LIETOYEH.
MogennpoBaHue CTPOEHUS MOJIEKYII ITPU
IIOMOIIY PUCYHKOB, MOJIEJIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (GOPMYIL.
Tabnmuma «Ileproanyeckast cuctema
XUMHUYECKHUX JIEMEHTOB

JI.1. MenneneeBay.

OIopon
Ha HOOPMAIIHIO U3 YICOHHKA U IPYTUX
HCTOYHHUKOB, B TOM YHCIJIC I/IHTepHeTa.

3.2

XUMHYECKas CBI3b.
OKHUCIMTENIBHO-
BOCCTAHOBHUTEJIbHBIE
peakuuu

Xumnueckas cBa3b. KoBasnieHTHast (mosisipHast
Y HEToJsIpHasi) CBSI3b.
DNEeKTPOOTPULIATEIHHOCTh XUMHUECKUX
aneMeHToB. oHHas cBa3b. CTeneHpb
okucneHus. OKUCIUTENbHO-
BOCCTaHOBUTEIbHBIE peakuuu. [Iponeccsl
OKHUCIIEHUS U BOCCTaHOBJIEHUSA. OKUCIUTETH U
BOCCTAHOBUTENIN. XUMUUYECKUI HKCIIEPUMEHT:
u3ydeHue o0pas3IoB BELECTB METAIJIOB U
HEMETAJUIOB, B3aUMO/ICMCTBUE THIPOKCUIA
[IMHKA C PACTBOPAMH KUCJIOT U HIEIOYEH,
MIPOBEJICHHUE OIBITOB, UJUTFOCTPUPYIOLIUX
MPUMEPHI OKUCITUTETHHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHre, peakiuy pa3ioKeHus,
COEJTMHEHUS).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

OnBIThL, WJUTFOCTPUPYIOLIUE TPUMEPDI
OKUCITUTEIHbHO-BOCCTAHOBUTENIBHBIX PEAKITUN
(ropeHue, peakliy pa3yIoKEHUs,
COCTMHECHMUS).

PackprbiBaTh CMBICIT U3y4aeMbIX
noHATHil. OnpeaessiTh BUJl XUMHUYECKOM
CBSI3U B COCAUHCHUH.

MonenupoBark CTPOCHUE MOJIEKY IIPU
IIOMOIIY PUCYHKOB, MOJIEIIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIL.
Hcnons3oBaTh XUMHUYECKYIO CUMBOJIMKY
JUISL COCTaBJICHUS (POpPMyIT BEIIECTB,
AJIEKTPOHHOTO OajlaHca peakiiui.
Onpenensith CTENEHb OKUCICHUS aTOMOB
XUMHUYECKHUX JIIEMEHTOB 10 (opMyliaM U
COCTaBIIATh (POPMYIIBI OMHAPHBIX
COETMHEHUH I10 CTEIIEHU OKUCICHUSI
aTOMOB XMMHUUYECKHUX DJIECMEHTOB.
Ornpenenatb OKUCIUTETb U
BOCCTaHOBHTEIbL. PaccTaBiaTs

KO3 UIIUEHTHI B CXEMax MPOCTHIX
OKHUCJIUTEIbHO-BOCCTAHOBUTEILHBIX
PEAKIHIT METOJIOM AIIEKTPOHHOTO
OaaHca.

HaGnrogaTs XUMHYECKHE ONBITEI 110
IJIaHy, aHATU3UPOBATh U JI€aTh
BBIBOJIBI.

Ucnonb3zosars UKT mms cosmanus
MOJIEJei, MOTOTOBKU MPE3EHTAaLHH,
JIOKJIaJ0B 10 TEME.

BricTpanBare pa3BEpHyThIE




MUCHbMEHHBIC U YCTHBIC OTBETHI C
omnopoit Ha HHPOPMAITHIO U3 yUeOHUKA U
JPYTUX UCTOYHUKOB, B TOM YHCIIE
Nurepuera.

Wroro mo pazneny 18
OBILIEE YNCJIO HACOB I10 68
ITPOI'PAMME
9 KJIACC
Ne HaumenoBanue KoaunuecrBo IIporpammHoe coagep:xanue OcHoBHBIEC BUABI JeATEILHOCTH
n/n pa3aeJioB U TeM 4acoB o0y4Jarommxcs
y4e0HOro nmpeamMera
Pazjes 1. BemecTBo M1 XUMMYeCKHe peaKkum
1.1 | IloBTOpeHue u 5 ITepuognueckuii 3akoH. [lepnonnueckas XapakTepu3oBaTb XUMUYECKUE

yri1yOJieHue 3HaHU
OCHOBHBIX pa3/IeoB
Kypca 8 kiiacca

CHCTEMAa XMMHYECKHUX DJIEMECHTOB
.. MenneneeBa. CTpoeHre aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB
XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX
MEPUOJOB, KaIHs, KalbUs U UX COCAUHEHUN
B COOTBETCTBHH C ITOJIOKECHHUEM PJIICMEHTOB

B [lepuonnueckoil cuctemMe U CTpOEHUEM UX
aTOMOB.

CrpoeHue BemecTBa: BUAbl XUMUYECKOU
CBs3U. TUIIBI KPUCTATUTMYECKUX PEIIETOK,
3aBHCHUMOCTH CBOMCTB BEIIECTBA OT TUIA
KPUCTAJTUYECKOM PEIIETKU U BUJIA
XuMH4Yeckoi cBs3u. Kiaccudukanus u
HOMEHKJIaTypa HEOPTraHMYECKUX BEIIECTB.
XHUMHUYECKHE CBONCTBA BEIIECTB,
OTHOCSIIIIUXCS K Pa3IMYHBIM KJ1accam
HEOPraHUYECKUX COCAUHEHUN, TeHeTUYEeCKast
CBSI3b HEOPTaHWYECKUX BEIIECTB.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu: 03HAKOMJICHHE C MOJICIISIMH

2JIEMEHTBI IEPBBIX TPEX NEPUOIOB,
KaJIs U KQJIBLIMS 110 UX IOJIOXKEHUIO B
Ilepuonnueckoit cucreme /1. H.
Menneneesa. Kiaccuguuuposars
Ha3bIBaTh HEOPraHUYECKUE BEILIECTBA
M3Y4EHHBIX KIJIACCOB.

OnwuceIBaTh 00IME XUMHUYECKUE
CBOMCTBA BELIECTB PA3JINYHBIX KJIACCOB,
MIOATBEPKAATh CBOMCTBA IIPUMEpPaMU
MOJIEKYJISIPHBIX YPaBHEHHM XUMUYECKUX
peaKuui.

Onpenensts BUJI XUMUYECKON CBS3H U
THUIl KPUCTAIIINYECKOU PEIIETKU
BELIECTBA.

[IporuHo3upoBars CBOMCTBA BELIECTB B
3aBUCHMOCTH OT X CTPOCHHS.
BeicTpauBars pa3BEpHYTHIE
MMACbMEHHBIE U YCTHBIE OTBETHI C
OTopoi Ha MH(pOpMaIHIO U3 yUeOHUKA U
CIIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO




KPUCTAJIINYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJIJIOB U
HEMeTaJuIoB (rpaduTa u aiMasa), CIOKHBIX
BEIIECTB (XJIOpHUIa HATPHS).

UCIIOJIB30BAaTh U3YYEHHBIN IOHATUWHBIN
anmapar Kypca XuMHuH.

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XAMHUYECKUX PEAKLINI

Krnaccudukaius XuMHYECKUX PEaAKIIH 110
Pa3IMYHBIM NMpU3HAKaM (TI0 YHUCITY U COCTaBY
YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, 1O
Ter10BoMY 3P (HEKTY, 0 U3MEHEHUIO CTETICHEH
OKHUCIICHUSI XUMUYECKUX AJIEMEHTOB,

10 0OPaTUMOCTH, 10 YYACTHIO KaTajlu3aropa).
DK30- ¥ HJIOTEPMUUYECKHUE PEAKIIUH,
TepMOXUMHUYECKHe ypaBHeHHUs. [lonaTue o
CKOpOCTH XuMHuueckoil peakuuu. [Tonstue 00
00paTUMBIX U HEOOPATUMBIX XUMHUYECKHUX
peaknusx. [loHaTHEe 0 TOMOTEHHBIX U
TreTEPOreHHbIX peakiusax. [lonsarue o
karaim3e. [loHsaTne 0 XuMu4ecKoM
paBHOBecuH. DaKkTOPHI, BIUIIONINE HA
CKOPOCTh XUMUYECKOM pPEeaKIuu U TOJIOKEHNE
XUMHUYECKOro paBHOBeCHS. OKUCIUTENBHO-
BOCCTAHOBUTEILHBIE PEAKIIUH, HIIEKTPOHHBII
0anaHC OKHCIUTENbHO-BOCCTAHOBUTEIBHON
peakuuu. CocTaBlieHUEe ypaBHEHUI
OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN
C UCIOJIb30BAaHUEM METO/Ia DJIEKTPOHHOTO
OayaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.:

WccnenoBanne 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peaKIuu OT BO3JEHCTBUS
pa3INyYHbIX (PaKTOPOB.

OnBITHL, WJUTFOCTPUPYIOLIUE TPUMEPDI
OKHCITUTETHFHO-BOCCTAHOBUTEIIBHBIX PEAKITUN
(ropeHue, peakliy pa3yIoKEHUs,
COCTMHECHMS).

Buiuucnenus:

KOJINUECTBA BEIIECTBA, 00bEMA U MaCChI

PackppiBaTh cMBICT U3y4aeMBbIX
MNOHATUM U IPUMEHSATH 3TH IOHATHS IIPU
ONMCAHUU CBOMCTB BELLECTB U UX
npeBpaiiennii. Kinaccuunuponars
XUMHUYECKHE PEaKLUU [0 Pa3IudHbIM
IIpU3HAaKaM. YCTaHaBIINBATh
3aBUCUMOCTb CKOPOCTH XMMHUYECKOIN
pPEaKIuu OT PA3INYHBIX (PAKTOPOB.
[Iporuo3upoBars BO3MOKHOCTH
MIPOTEKAHUSI XUMUYECKUX IIPEBPAILICHUN
B PA3JIMYHBIX YCIOBUSX.

Ornpenenatb OKUCINUTENb U
BocctaHoButesb B OBP. CoctaBnsaTh
AIIEKTPOHHBIN OaJaHC peakluu.
[Ipou3BoaUTH BEIYKMCIEHUS IO
XUMUYECKUM YPaBHEHHUSIM.
YyacTBOBaTh B COBMECTHOM paboTe B
nape WM IrpyIme.

BricTpanBare pa3BEpHyThIE
IMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha UHGOPMAITUIO U3 yUeOHUKA U
CIPAaBOYHBIX MaTepuaoB, IPAMOTHO
VCITOJIB30BAaTh U3yYEHHBIN MOHATHIHBIN
anmnapar Kypca XUMHH.




pEareHToB WIHU IIPOAYKTOB 10 YPaBHEHUSAM
XAMHYECKUX PEAKIIHI.

1.3

DNEKTPOIUTUYECKAS
JUCCOLIMAITHS.
XUMUYECKNE PEAKLIUHI
B pacTBOpax

Teopust HIIEKTPOTUTUIECKON TUCCOIUAIUH.
DNEKTPOIUTHI U HEANIEKTPOIUTHL. KaTnoHsl,
aHUOHBI. MexaHu3M JAUCCOLUAIINY BEIIECTB
C pa3IMYHBIMU BUJAMH XUMHUYECKOH CBSI3U.
Crenens auccormanyu. CUIBHBIC U Clla0bIe
AIIEKTPOIIUTHI.

Peakunu nonHoro ooMeHa. YcinoBus
MIPOTEKAHUS peaKIMii HOHHOTO OOMeHa,
MIOJIHBIE U COKpAIlIEHHbIC HOHHBIE YPAaBHEHUS
peakuuii. CBOMCTBA KUCIIOT, OCHOBAaHUH U
COJIeH B CBETE MPEJCTaBICHUN 00
AIIEKTPOTUTHUECKOUN TUCCOLIUAINY.
KauectBeHnHble peakuyu Ha HOHBL. [ToHsTHE O
THJIPOJIN3E COJCH.

Xumuueckuii IKchepumenm:
Jlemoucmpayuu:

WccnenoBanue 31€KTPONPOBOIHOCTH
pPacTBOPOB BEIECTB, IPOIECCa AUCCOIHAIINH
KHCJIOT, Iefiouei u cosieit (BO3MOXKHO
HCII0JIb30BaHUE BUIEOMATEPUATIOB).

ONBITHI, WJUTFOCTPUPYIOIINE TPU3HAKU
MPOTEKAHUS peaKIMii HOHHOTO OOMeHa
(oOpazoBanue ocajka, BbIICICHHUE Ta3a,
o0pa3oBaHME BOJIBI).

Pacno3naBanme HEOpraHUYECKUX BEIIECTB C
MOMOIIIbIO KAYECTBEHHBIX PEaKIIMii Ha HOHBI.
Jlabopamopuwiii onvim: VI3ydeHue npu3HaKoB
MPOTEKAHUS PeaKIIMK HOHHOTO OOMEHA B
pacTBOpax AIEKTPOIUTOB (C 00pa3oBaHUEM
0CaJiKa, BBIIETIEHUEM raza, 00pa3oBaHUEM
BOJIbI). [Ipakmuueckas paboma:

No 1. Perenue skcriepuMeHTaNbHBIX 3a7a4 110
TeMe.

Buiuucnenus:

110 YPAaBHEHUSIM XUMHYECKUX PEAKITUH.

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHSTUH, a TAKXKE CMBICII TEOPUHU
IEKTPOIUTUYECKON JUCCOLMALINH.
OOBACHATH TPUYUHBI
AJIEKTPONIPOBOAHOCTU BOJHBIX
pPacTBOPOB BEIIECTB, Pa3Inyarh cialdble
Y CUJIbHBIE JIEKTPOJIUTHL.

CocTaBiATh YpaBHEHHUSI TUCCOLUALINN
KHCJIOT, IIIEJIOYEH U COJICH, IMOJIHBIC U
COKpalléHHbIE HOHHBIE YPaBHEHUS
XUMHUYECKHUX PEAKIM HOHHOTO 0OMEHa,
KpaTKUE UOHHBIE YPaBHEHUSI MPOCTHIX
pEAKUHI THAPOIN3A COJEH.
XapakTepu3oBaTh 00IIHNE XUMHUECKHE
CBOMCTBA BEUIECTB Pa3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU HJIEKTPOIUTHUECKON
JUCCOLMAMU; TOATBEPKAATh CBOMCTBA
puMepaMu MOJIEKYJISIPHBIX U HOHHBIX
YpaBHEHUN XUMHUUYECKHUX PEAKIUMN.
Pemiats 3xcniepuMeHTaIbHbIE 3aa4U 11O
TEME.

[InanupoBarh U OCYIIECTBIATH Ha
MPaKTUKE XUMUYECKHUE IKCTIEPUMEHTHI,
MPOBOJIUTH HAOMIOIEHUS, [IENaTh
BBIBOJIBI TI0 PE3YAbTaTaM dKCIEPUMEHTA
IIpU MIPOBECHUH TAOOPATOPHBIX OIBITOB
U TIPAKTUYECKUX padoT.

CrnenoBarh npaBuiaM 0€30MacHON
paboThI B 1a00paTOpUH MPU
HCII0JIb30BaHUU XUMHUYECKOU MOCYABI U
000pyIoBaHUs.

[IpoBOAUTH BHIYHMCIIEHUS IO
XUMHUYECKUM YPaBHECHUSIM.
Y4acTBOBaTh B COBMECTHOM paboTe

B [1ape WIN TPYIIIE.




BricTpauBars pa3BEpHYTHIE
NUCbMEHHBIE U YCTHBIE OTBETHI C
OIopon

Ha HHMOPMAIIHMIO U3 YICOHHKA U IPYTUX
UCTOYHHKOB HH(OpMAIMHK, B TOM YHCIIE
Nurepuera.

Hroro no pasneny
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Paznen 2. HemeTaJJILI M X CO€IHMHEHUS

2.1

OO01as xapakTepucTuKa
XUMHUYECKHUX HJIEMEHTOB
VIIA-rpynmnsl. I'anorenst

OO01mas xapakTeprCTUKA TaJIOTCHOB.
OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTePHbBIS
crenean okucieHus. CTpoeHne U Gu3nIeCKue
CBOMCTBA MPOCTHIX BEHIECTB — raJION€HOB.
XUMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa
(B3aMMOCHCTBUE C METAJIAMH,
HEMeTaJlJIaMHU, IIeJI04aMu). XJIOPOBOJOPO/I.
ComngHast KUCJIOTa, XUMHUYECKHE CBOMCTBA,
IIOJIy4E€HUE, IPUMEHEHMeE. [leficTBrE Xopa U
XJIOPOBOIOPO/Ia HA OPraHK3M YEJIOBEKa.
Baxnelmue Xa0puabl U KX HaXOXKJICHHUE B
MpUpoJIe.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnBITHI, OTpaKaOIINE PU3NUESCKUE U
XUMHUYECKHUE CBOMCTBA raJIOT€HOB U UX
COETMHEHUH (BO3MOXKHO MCTIOIB30BaHNE
BUJICOMATEpPHUATIOB).

O3HakomiieHHE ¢ 00pa3liaMu XJIOPUI0B
(ranoreHuI0B).

IIpakmuueckasn paboma

No 2: TlonyueHue CONSIHOM KUCIOTHI, U3yYEHUE
€€ CBOMCTB.

Boruucnenus:

10 YPaBHEHUSIM XUMHYECKUX PEAKITUH, €CITH
OJIUH M3 PEareHTOB JaH B U30BITKE.

OOBsCHATH 00IIKE 32aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB HEMETAIJIOB U UX
COCIMHEHM B Ipeenax MajblxX
MIEPUOIOB U TNIABHBIX MOATPYIII
[eprognaeckol CHCTEMbI XMMUYECKHIX
3JIEMEHTOB C YU4ETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBaTh PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB rajoreHoB (Ha MpuMepe XJiopa)
U CJIOKHBIX BEIIECTB (XJIOPOBOAOPOA,
XJIOpUa HATPHs), CIOCOOBI X
NIOJTY4€HUs1, TPUMEHEHHUE U 3HAUCHHUE

B IIPUPOJIE U KU3HH YETIOBEKA.
OmnpenensiTe XJIOPUA-UOHBI B PACTBOPE.
[InanupoBarh M OCYIIECTBIAT

Ha MPAKTHKE XUMUIECKHE
9KCIIEPUMEHTBI, TPOBOIUTH
HaOJIONEHUS, AeIaTh BLIBOALI 110
pe3yibpraTtaM 3KCIepUMEHTa IpU
NpOBEICHIH Ja00PaTOPHBIX OMBITOB U
PaKTUYECKUX paboT.

CrnenoBarh nmpaBuiiaM 0€30MaCcHOM
paboTsl B 1aboparopuu

MIPH UCTIOTB30BAaHIH XHMUYECKOM
nocyabl 1 000pynOBaHUS.

BricTpanBare pa3BEpHyThIE
NUCbMEHHBIE M YCTHBIE OTBETHI C
ornopoi Ha HHPOPMAITHIO U3 yUeOHUKA U




CIIPaBOYHBIX MAaTEPHAIOB, FPAMOTHO
MCIIOJIb30BaTh U3YYEHHBIN MTOHATHITHBIN
anmnapar Kypca XUMHH.

2.2

OO61mas xapakTepucTuKa
XUMUYECKHUX JIEMEHTOB
VIA-rpynnel. Cepa u e
COCIMHEHUS

OO0m1as xapakTeprucTuKa MeMeHToB VIA-
rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUS.

Crpoenue u pu3NYECKUE CBOMCTBA TPOCTHIX
BEIIECTB — KUCIIOPOJa U Cepbl. AJIIOTPOITHbBIE
MOIU(UKALIUN KUCIOPOAA U CEPHI.
Xumuueckue cBoiictBa cepbl. CepoBoa0pOI,
cTpoeHue, PU3NIECKUe U XUMUICCKUE
CBOMCTBA.

OKcHibl cepbl Kak MPECTABUTENTN KUCIOTHBIX
OKCH/JIOB.

Cepnas kucioTa, GU3NIECKHE U XUMUIECKHE
cBoiicTBa (0OIIME KaK MPEACTaBUTENS Kiacca
KHCIIOT U crienuduueckne). XuMHUSCKHE
peaxiuu, Jiexariie B OCHOBE
MIPOMBIIIUICHHOTO CII0Cc00a MOTyYeHUS CEPHOM
kucioTel. [Ipumenenue. Conu cepHoi
KHCJIOTBI, KAYECTBEHHAs PEaKIlys Ha Cylbdar-
noH. Haxoxaenue cepsl U €€ COeIUHEHUN B
npupoae. XuMHUUYECKOE 3arpsi3HEHHE
OKpYXalollel Cpe/ibl COEIMHEHUSIMU CEPBI
(KUCTIOTHBIE JOXKIH, 3arpsi3HEHUE BO3AyXa U
BOJIOEMOB), CIIOCOOBI €r0 MPEJOTBPALICHHUS.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu.:

O3HakoMJieHHE ¢ 00pa3liaMu Cephl U €€
COEIMHEHUSIMU (BO3MOXKHO MCIIOJIb30BAaHUE
BHJIEOMATEPHATIOB).

Habmronenue nmporecca oOyriuBaHus caxapa
0T IEMCTBUEM KOHIIEHTPUPOBAHHON CEPHOU
KHUCJIOTBI.

JlabopamopHvlie onvimul:

N3ydeHne XMMUYECKUX CBOWCTB
pa30aBII€HHOIN CEpHOM KUCIIOTHI.

OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB AJIEMEHTOB
VIA-rpynnsl 1 ©X COeIMHEHUN €
y4€TOM CTPOEHHUS UX aTOMOB.
XapaxkTepu3oBaTh PU3NYECKUE U
XAMHYECKHE CBOMCTBA MPOCTOrO
BEIIECTBA CEPhI U €€ COeAMHEHUN
(cepoBonOpoOza, OKCUAOB CEPBI, CEPHOU
KHUCIIOTHI, Cyb(aroB), CIOCOOBI UX
MOJTyYeHUS], IPUMEHEHHUE U 3HAYCHHE

B IIPUPOJIE U KU3HU YeIIOBEKa.
OnpenensaTe HaMU4KE Cylb(}HaT-nOHOB B
pacTBope.

OOBSICHATD CYITHOCTh HKOJIOTMUECKUX
po0JieM, CBSI3aHHBIX C MepepadOoTKOM
COEAMHEHHI CEPBI.

[1nanupoBarh U OCYIIECTBIATH HA
MPAKTHKE XUMUICCKUE

9KCIIEPUMEHTHI, TPOBOJIUTH
HaOJIFOIeHNs, 1eNIaTh BEIBOJEI 11O
pe3ynbTaram dKCIepUMeHTa.
CrnenoBarh npaBuiiaM 0€30MacHOM
paboThl B 1abopaTopuu

IIPH UCIIOJTb30BAHUN XUMHUIECKON
nocyasl U obopyaoBanus. [IpouzBoauts
BBIUMCIICHUS

M0 XUMUYECKUM YPABHEHHSIM.
Hcnons30BaTh NP BHITOJIHEHUN
yueOHBIX 3aJaHUI TEKCThl yUeOHHKA,
CIIPABOYHBIC MaTePUAITBI
(ITeproguveckyro cUCTEMY XUMUYECKUX
anemenToB /. 1. Menneneesa, Tabnuiy
PacTBOPUMOCTH KHCIIOT, OCHOBaHUH U
COJIEH B BOJIE, MEKTPOXUMUYECKHUN Pl




[TpoBeneHMe KAYECTBEHHON peaKIiy Ha
cynb(haT-uoH U HaOIOIEHNE TTPU3HAKaA €€
MIPOTEKAHUSI.

HaNpsKEHUI METAJUIOB).

Hcnonb30BaTh npy BEINOITHEHUN
y4eOHBIX 3aJlaHu# U B TIpoIiecce
UCCIIEI0BATENILCKOM 1€ATEIIbHOCTH
HAay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHUYECKOTO COJEPKAHNUS, CIIPAaBOYHBIE
marepuaiibl, pecypcsl HTEpHeTa.

2.3

OO1mast XxapaKTepUCTHKA
XUMHUYECKUX HIIEMEHTOB
VA - rpynnsi.

A3zor, hocdop u ux
COCIIMHCHUS

OO0mrast XxapaKTepUCTHKA YIIEMEHTOB
VA-rpynmbl. OcOOEHHOCTH
CTPOEHUS aTOMOB, XapaKTEPHbIE
CTETeHH OKUCIICHHUS.

A3OT, pacpocTpaHeHHE B IPUPO/IE,
¢duznyecKue u XUMUYECKHE
cBoiictBa. KpyroBopor a3ora B
IpUpOJIE.

AMMHaK, ero Gu3nIecKue u
XUMHUYECKHE CBOICTBA, MOTyuYeHUE
u npuMeHenue. Coau aMMOHUS, UX
buznyeckue u XUMUYECKHE
CBOMCTBA, IPUMEHEHUE.
KauecTBeHHas peakiusi Ha HOHbI
AMMOHHSL.

A3OTHAas KUCI0Ta, €€ NoJyYeHue,
¢bu3nueckre 1 XuMHYECKHe
cBoiicTBa (00mIMe KaKk
IpeACTaBUTENS Kacca KUCIOT U
cnenuduyeckue). Mcnons3oBanue
HUTPATOB U COJICH aMMOHUS B
KaueCTBE MUHEPAJIbHBIX yI0OpEeHUH.
XHWMHYECKOE 3arpsI3HEHUE
OKpYKaIOIIEH CpeIbl
COEIMHEHUSAMU a30Ta (KUCIOTHBIE
JOXKH, 3arpsiI3HEHNE BO3TyXa,
no4BkI U BooéMoB). docdop,
AJIOTPONHbIE MOAUPUKALTUU
docdopa, puznueckue n
XMMHUECKHE cBOMcTBa. OKCHJ

OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB JIEMEHTOB
VA-rpynibl ¥ uX COEAMHEHUN C Y4ETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBaTh PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX
BelIeCcTB a30Ta U pocdopa u ux
COeAMHEHUH (aMMHaKa, CoJIeli aMMOHHS,
A30THOM KUCJIOTBI, HUTPATOB, OKCH/IA
docdopa (V) u pochopHOt KUCIIOTHI,
docdaroB), criocoObl UX TOTYYCHHUS,
NpUMEHEHHE ¥ 3HaYEHUE B IPUPOJE U
KU3HU dyenoBeka. OrnpenensiTh HOHBI
aMMOHUs U (ochaT-uOHBI B pacTBOPE.
OOBACHATDH CYIIHOCTb IKOJIOTMYECKUX
npo0ieM, CBSI3aHHBIX C HAXOXKICHUEM
coeanHeHui a3ota u pocdopa

B OKpyXaroueut cpene. [ltanupoBars u
OCYIIECTBIIATH HA IPAKTHUKE
XUMHAYECKHE SKCTIEPUMEHTHI, IPOBOANUTH
HAOIIOIEHNs, IeTIaTh BHIBOJIBI 110
pe3ynbTaraM 3KCIepUMEHTa MPH
pOBeJICHUH Ja00paTOPHBIX OMBITOB U
MIPaKTUYECKOM pabOTHI.

CrnenoBath npaBuiiam 0e30MacHON
paboThI B 1a00paTOpUH MPU
UCIIOJIb30BaHUH XUMUYECKOH MOCYbI U
obopynosanus. [IponzBoauTs
BBIUMCIICHHSI 10 XUMUYECKUM
ypaBHeHHsIM. Vcrions30BaTh mpu




docdopa (V) u pocdopHas
KHCJIOTa, PU3HYECKUE U
XUMHYECKHE CBOMCTBA, MOTyUYeHHE.
Ucnonb3oBanue dhocdaros B
Ka4eCTBE MUHEPAILHBIX yIOOpEHUH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

¢bu3znyecKUMHU CBOICTBAMH a30Ta,
docdopa

1 UX COCIUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUAIIOB).
O3zHakomiieHHE ¢ 00pa3aMu
a30THBIX U (HhOCHOPHBIX yIOOPEHUH.
[Tonmyuenue, cobupanue,
pacro3HaBaHUE U U3yYEHUE CBOMCTB
aMmuaka. Bzaumoneiicteue
KOHLIEHTPUPOBAHHOM a30THOU
KHUCIIOTHI C MEZIbIO (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHUAIIOB).
Ipaxmuueckas paboma

Ne 3: [Tomyuenne ammuaxa,
W3yYEHHE €r0 CBOMCTB.
Bviuucnenus:

10 YPaBHCHHUSIM XUMHUYIECCKUX
peaxkuui

BBITIOJTHCHUH YUEOHBIX 3a/IaHUN TEKCTHI
y4deOHHKa, CTIPABOYHBIC MaTePHUAITbI
(meprOANYECKYIO CUCTEMY XUMHYECKUX
anemenToB [[. 1. Menneneesa, Tabnuiry
pacTBOPUMOCTHU KUCJIOT, OCHOBaHUU U
coJIel B BOJIE, MEKTPOXUMUUYCCKHUH PsiJT
HaMpsKEHUI METAJUIOB).

2.4

OO61as xapakTepucTuKa
XUMHUYECKHUX IEMEHTOB
VIA-rpynnel. Yoiepon u
KPEMHHUM, U UX
COEIMHEHUS

OO0mras xapakrepuctuka snemeHToB [VA-
rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENIEHH OKUCIICHHSI.
VYrepon, amioTponHbie MOIU(UKALINH,
pacrpocTpaHeHue B IPUPOAe, GU3NIESCKHE U
XMMUYECKHE CBOWCTBA. AJCOPOIIHSL.
Kpyrosopot yrnepona B mpupozae.
Oxkcuppl yrnepona, ux (Gpu3ndeckue u
XUMHYECKHE CBOMCTBA, JICHCTBHE

HAa JKUBBIE OPTaHU3MBI, TOJYYCHUE U
pUMEHEHHEe. DKOJIOTUIECKHE TPOOIEMBI,
CBsA3aHHbIE ¢ okcuioM yraepoaa (IV),

OOBsACHATH 001I1E 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB JIEMEHTOB
IVA-rpynns! 1 uX coeTuHEHU ¢
y4€TOM CTPOEHHSI UX aTOMOB.
Xapaktepr3oBarh (PU3NIECKHUE U
XMMHUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB yIJIepoa U KPEeMHUS U UX
COEMHEHMH (OKCHIOB YITIEPO/a,
YTOJIbHOW KHCJIOTHI, KApOOHATOB, OKCHIA
KPEMHHSI, KpEMHUEBON KUCIIOTHI,
CHJIMKATOB), CIOCOOBI UX MOJIyYEHUS,
IpUMEHEHHE U 3HaYeHUE B IPUPOJIE U




TUIOTE32a II00aIBHOTO MOTETICHUS KIINMara,
MapHUKOBBINA d(DPEKT.

YronbHas KHCIIOTA U €€ coNn, UX (PU3HIecKue
U XUMUYECKHE CBOMCTBA, MOTyYEHHUE U
npuMeHenue. KauecTBeHHas peakius Ha
KkapOoHaT-uoHbl. Vcnonb3oBanrue kapOOHATOB
B OBITY, MEIUIIUHE, TIPOMBIIIIICHHOCTH U
CEJIbCKOM XO3SIICTBe.

[TepBoHauanbHBIC TOHITHS 00 OPraHUICCKUX
BEIIECTBAaX KaK O COCAMHEHUSIX yIepoa
(MeTaHn, 3TaH, STUJICH, alleTHJICH, STAHOJI,
DJIMIEPUH, YKCYCHasl KHCIIOTa).

IIpupoaHble HCTOUHUKH YITIEBOIOPOAOB
(yroub, mpupOHBIN Ta3, He(PTh), MPOTYKTHI UX
nepepaboTku (OEH3MH), UX POJb B OBITY U
MPOMBILIUIEHHOCTH. [IoHsATHE O OHOTOTHYECKH
Ba)KHBIXBEIIIECTBAX: JKUPaX, OeJKax,
YIJIEBOJIaX — M X POJIM B KU3HU YEIIOBEKa.
MarepuaiibHOE €JMHCTBO OPTaHUYECKUX U
HEOpraHu4YecKux coequHeHuii. Kpemuutii, ero
(bu3HYeCKre U XUMUYECKHUE CBOMCTBA,
noytyueHue v npumeHenne. Coe1nHeHHs
KpeMHus B ipupoe. O0miue npeacTaBieHus
00 oxcune kpemuus (IV) u kpeMHueBoit
KHCIIOTE.

Cunukarsl, X UCTIOJIH30BAHKE B OBITY,
MEJIUIIMHE, TPOMBILIJIEHHOCTH. BaxkHeimme
CTpPOUTEIIbHBIE MaTepualbl: KEpaMHuKa, CTEKJIO,
[IEMEHT, O0eTOH, xene300eToH. [IpobmeMbr
0€30I1aCHOTO HCIIOIF30BaHUS CTPOUTEINBHBIX
MaTepuaioB B MOBCEHEBHON KU3HH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

Mogenu KpucTasInuecKuX pemeéToK aimMasa,
rpaduTa, pymiepeHa. O3HaAKOMICHHUE C
MIPOLIECCOM aACOPOIIMU PACTBOPEHHBIX
BEIECTB AKTUBUPOBAHHBIM YTJIEM U

XKU3HU yenoBeka. OObICHATH
NPUYHHHO-CIICJICTBEHHYIO CBSI3b:
CTPOCHME BEIlECTBA — CBOMCTBA —
NpUMEHEHHE — Ha TPUMEepax
COCIMHEHUH yIiiepoa U KpeMHHUSI.
Onpenensath KapOOHAT- U CHITUKAT-UOHBI
B PacTBOpE.

OOBSCHSTH CYIIHOCTh SKOJIOTHYECKUX
po0JIeM, CBSI3aHHBIX C HAXOXKICHUEM
YIJIEKUCIIOTO Ta3a B OKPYKaroIIen
cpene. [TonTBepknarh 0COOCHHOCTH
COCTaBa OPraHMYECKUX BEUICCTB
pUMEpaMH MPOCTHIX COSAMHCHUN
(MeraH, STaH, YTHJICH, allCTUJICH,
9TaHOJ, [UIEPUH, YKCYCHAS KHCIIOTA),
B3aUMOCBSI3b HEOPTaHUYECKIX
COCIMHEHUH yIiiepoJa i OPraHuIeCKUX
BerecTB. ONMUCHIBAaTh POJIb OCITKOB,
KUPOB U

YIJIEBOAOB B ()YHKIIMOHUPOBAHHUH
YKUBBIX OPTAaHU3MOB, COCTAB IPUPOTHBIX
MCTOYHHUKOB YIJTIEBOJOPOJOB, UX POIb

B OBITY U TIPOMBIIIUICHHOCTH.
[IpoBOAUTH BHIUUCICHHUS 110
YPaBHEHUSM XUMHYECKHX PEAKITUH.
[InanupoBarh U OCYIIECTBIATH HA
MPAKTHKE XUMUICCKUE

9KCIIEPUMEHTHI, TPOBOJIUTH
HaOJIONEHUS, AeIaTh BLIBOALI 110
pe3yabTaTtaM dKCIIepUMEHTa Py
MIPOBEJICHUH JTAOOPATOPHBIX OIBITOB U
MPAKTHYECKUX PaboT.

CrnenoBarh npaBuiiaM 0€30MacHOM
paboThl B 1a00paTopuu Mpu
HCIIOJTb30BAHUN XUMUYICCKOH TIOCYIBI U
obopynoBanus. Mcnonp3oBarsk mpu
BBITIOJTHCHUH YIEOHBIX 3a/IaHUN TEKCTHI




YCTPOWCTBOM ITPOTUBOTa3a.

O3HaKOMJIEHHE C MMPOAYKIIUEN CUITMKATHOM
npombluieHHOCTH (Buieomarepuarnsr:
CUJIMKATHAsl IPOMBILIUIEHHOCTH).

Mopenu MoJeKya OpraHu4eCcKUX BElIeCTB.
Jlabopamopmwiii onvim:

[Tonmyuenue, cobupanue, pacrio3HaBaHKE U
M3Y4E€HHUE CBOMCTB YIIIEKUCIIOTO Ira3a.
Ipaxmuueckue pabomol:

No 4. TTonmyyeHue yriaeKuciaoro rasa, u3y4yeHue
€ro CBOWCTB.

No 5. PemieHue skcriepuMeHTaNIbHBIX 3aa4 110
Teme «BakHelme HeMeTaibl U UX
COCTMHEHUS»

Buiuucnenus:

110 YPaBHEHUSIM XUMHYECKUX pPEeaKIui

y4eOHUKa, CIIpaBOYHBIE MaTepUaIbI
(ITepponnyeckyro cucreMy XMMUYECKHX
snementoB /1. . Menneneesa, Tabnuiy
PacTBOPUMOCTHU KUCIIOT, OCHOBAaHUN U
COJIEH B BOZE, DNIEKTPOXUMHUYECKHUH P
HalpsHKEHUI METasIoB).

Hroro no paszueny

25

Pa3nea 3. MeraJuibl M MX COeINHEHUSA

3.1

OO01ue cBoiicTBa
METAJUIOB

OO0m1as XxapakTepruCTUKa XUMUUYECKUX
DJIEMEHTOB — METAJIJIOB HA OCHOBAaHHH UX
nosiokeHus B lleproandeckont cucreme
XuMH4YeCcKuX sneMeHToB (.. MenneneeBa u
cTtpoeHust aroMoB. CTPOCHHE METAILIOB.
Mertannudeckas CBSA3b U METaJlNINYeCKas
KPUCTAJUIMYECKAast PEIIETKA.
DNEKTPOXUMUYECKUH Psi/l HANIPSKEHU I
MeTalIoB. Du3nyecKkre U XUMUYECKHE
cBolicTBa MeTai1oB. OO0IIKe criocoObl
MoJTy9eHHsT MeTasuioB. [loHsATHE O KOPpO3UH
METAaJIJIOB, OCHOBHEIC CITOCOOBI 3aIUTHI UX OT
kopposuu. CriaBsl (CTallb, YYT'YH,
JIOPATFOMHUHUIMA, OpOH3a) U UX IPUMEHEHHE B
OBITY U IPOMBIIIICHHOCTH.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu.

PackppIBaTh CMBICI H3ydaeMbIX
HNOHATHUI U IPUMEHSTh 3T HOHATHS MIPU
OTIMCAaHUH CBOMCTB BEIIECTB H UX
npeBpatieHui. OOBICHATH 0011He
3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
3JIEMEHTOB-METAJIJIOB U UX COEAMHEHUI
C y4E€TOM CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh CTPOCHHUE METAJIIOB,
obmue pU3nYecKre U XUMHUIECKHE
CBOMCTBA METAJIJIOB.

XapakTepru3oBaTh 001IHEe CITOCOOBI
MOJY4YEHUs] METAJUIOB.

OnwucheIBaTh CIOCOOBI 3alUTHI METAIIJIOB
OT KOPPO3HH.

CrnenoBarh npaBuiiaM 0€30MaCHOM
paboThl B 1a00paTopuu npu
WCTIOJIH30BAaHUH XMMHUYECKOH ITOCY/IBI U




OO0pa3ipl MeTaIJIOB U CIUTaBOB. M3yueHue
Pe3ynbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO
UCIIONIb30BaHUE BUICOMATEPHAIIOB).
JlabopamopHvie onvimul:

O3nakoMiieHUE ¢ 00pa3liaMi METAJLJIOB U
CIUIaBOB, UX (PU3MUECKMMH CBOHCTBAMHU.
Buiuucnenus:

[0 YPaBHEHUSM XUMHUYECKUX PEaKIuil, eciiu
OJIUH M3 PEareHTOB COACPKUT MPUMECH.

o0opynoBaHUsI.

[Ipon3BOANUTH BBIUUCICHUS

M0 YPaBHEHUSIM XUMHYECKUX PEAKIUH,
€CJIM OJJUH U3 PEareHTOB CONEPKUT
PUMECH.

YyacTBOBaTh B COBMECTHOM paboTe B
nape Wiu rpyire.

Hcnonb30BaTh Npy BBITOJIHEHUH
y4eOHBIX 3aJaHUH TEKCTHl ydeOHUKa,
CIIPaBOYHBIE MaTepUaJbl
(ITeprognueckyro cuCTeMy XUMUYECKUX
anemenToB [I. 1. MenneneeBa, Tabnuiry
pacTBOPUMOCTHU KUCJIOT, OCHOBaHUH U
COJIEH B BOJIE, NEKTPOXUMUYECKHUM sl
HaNpsOKEHUI METaJLIOB).

3.2

Baxueiinmme MeTauibl 1
UX COENUHEHUI

16

[[{esrouHbIE METAIIIBL: TIOJIOKEHUE

B [leproanueckoil CHCTEME XUMUYECKUX
anemenToB /.M. MeHnneneeBa, ctpoeHue ux
aTOMOB, HaXOKieHuE B nnpupojae. duznueckue
U XUMHUYECKHE CBOMCTBA (Ha MpUMEpe HaTpUs
u Kanust). OKCuabl ¥ TUAPOKCUABI HATPHUS U
Kayus. [ IpuMeHeHne menoyHbIX METAIIIOB U
UX COCIMHECHHUI.

[IlenoyHo3eMENBHBIE METAIIBI MATHUN U
KaJIbLIMN: TTosoxenue B [lepuogunyeckoin
CHACTEME XUMHUUYECKUX DJIEMEHTOB

.. MenneneeBa, CTpOEHUE UX aTOMOB,
HaxO0XJIeHHE B Ipupoae. Pusnyeckue u
XAMHYECKHE CBOMCTBA MarHus U KaJblHsl.
Baxueiiive coeqMHEHUs Kanblus (OKCUL,
TUAPOKCU]T, coin). JKECTKOCTH BOABI U
CHocoObI €€ yCTpaHeHHUs.

Anromunmit: monoxenue B [lepuonnueckoit
CHUCTEME XUMUYECKHUX AemMeHToB [[.1.
MenneneeBa, cTpoeHUE aTOMa, HAXOK/JCHUE B
npupone. PUsnyeckrue U XUMUYECKUE
CBOMCTBA atOMUHUS. AMQOTEpHbIE CBONCTBA

OOBscHATH 00I1IME 3aKOHOMEPHOCTH B
VU3MEHEHUU CBOWCTB AJIEMEHTOB-
METAJIJIOB U UX COCIUHEHNUH B IPYIIAX C
y4E€TOM CTPOCHUS UX aTOMOB.
Xapakrepu3oBarb (pU3NYECKHE U
XUMHYECKHE CBOMCTBA MPOCTHIX
BEIIECTB METAJJIOB U UX COEMHEHUN
(OKCHI0B, THAPOKCUIOB, COJICH),
CHocoOBI UX MOyYeHUs, TIPUMEHEHUE U
3HAYEHHE B MIPUPOJIE U KU3HU YEJIOBEKA.
YcranaBnuBaTh NPUYMHHO-
CJIEJICTBEHHYIO CBS3b: CTPOCHHE
BEIIECTBA — CBOICTBA — NPUMEHEHHE
— Ha IpUMEPax U3y4aeMbIX BEILECTB.
PacniozHaBath ¢ momonipro
KaueCTBEHHBIX peaKlUii HOHbI
METAJIJIOB: MarHus, Kajablys,
AJTIOMUHUS, IIMHKA, kere3a (II) u xenesa
(IIT), memu (II).

Jloka3piBaTh aM(pOTEpHBIN XapaKTep
OKCHJIOB Y TUAPOKCUIOB AITIOMUHHUS U
LUHKA.




OKCHUga u r Hz[poxcnna AJTFOMHUHUA. >KCJI€30:
nonoxenue B [lepuonnueckoit cucreme
xuMuueckux anemeHnToB JI.1. Menpeneera,
CTPOCHHE aToMa, HaXOXKJICHUE B TIPUPOJIC.

du3nyuecKrue U XUMHUYECKHUE CBOMCTBA JKee3a.

Oxkcupl, THIPOKCHABI U comu xenesa (1) u
skenesa (I11), mx coctaB, cBoMCTBa U
MOJTy4YCHHE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

Oco0eHHOCTY B3aMMOACHCTBHS OKCH A
KaJIbLIUSI K HATPHS C BOJIOH (BO3MOXKHO
WCII0JIb30BaHUE BUIEOMATEPUATIOB).
OkKpallliBaHKE JIAMCHH HOHAMHU HaTpPHS,
KaJIus U KaJIbLMsl (BO3MOXKHO UCTIOIh30BaHUE
BHJICOMATEPHAJIOB)

HccnenoBaHue CBOMCTB JKECTKOM BOJIBL.
[Iporecc ropeHus xene3a B KUCIOPOJIE
(BO3MOKHO UCIOJIb30BAHUE
BHJICOMATEPHAJIOB).

Jlabopamopmvie onvimol:

[IpoBenenne kKaueCTBEHHBIX Peaklui

Ha noHsbl (xene3a (II) u sxenesa (I1I), menu
(IT), onrcanue MpU3HAKOB UX MPOTEKAHMUS.
Hccnenoanue am(poTepHBIX CBOMCTB
TUAPOKCUIA ATFOMUHUS.

Ilpakmuueckue pabomwi:

Ne 6. JKECTKOCTH BOABI U METOJIBI €€
yCTpaHEHHUSI.

No 7. PelieHue skcriepuMEHTANbHBIX 3aa4 10
TeMe «BajkHelnre MeTamibl ¥ UX
COCIMHCHUS.

Buiuucnenus:

M0 YPaBHEHUSIM XUMHUECKUX PEAKIUH, €CIH
OJIMH W3 PEareHTOB JIaH B U30BITKE WIIN
COJIEP>KUT MPUMECH;

MacCCOBOM JIOJIM BBIXOJ[a MIPOTYKTA PEAKIIHH.

[InanupoBarh U OCYIIECTBIATH Ha
MPaKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOUTH
HAOJIIOIeHNs, 1eTIaTh BHIBOJIBI 10
pe3yabTaTaM 3KCIEpUMEHTA pU
POBEACHUH JaOOPATOPHBIX OIBITOB U
NPaKTUYECKUX padoT.

CrnenoBarh npaBuiiaM 0€301aCHOM
pabotsl B m1aboparopuu

IIPU UCMOJIb30BAHUH XUMUYECKON
nocyasl 1 o0opynoBanus. [IpousBoanuts
BBIYMCIICHHS

0 XUMHYECKUM YPaBHEHUSIM.
YyacTBOBaTh B COBMECTHOI paboTe B
nape WiM rpyme.

BricTpauBarb pa3BEépHyThIE
MMCbMEHHBIC U YCTHBIE OTBETHI C
onopoi

Ha uH}OpMAILHIO U3 YUeOHHKA 1
CIIPaBOYHBIX MAaTE€PHAJIOB, FPAMOTHO
VCITOJIB30BaTh U3yYEHHBIN OHATHIHBIN
anmnapar Kypca XUMHH.




Wroro mo pazneny 20
Pasznen 4. XuMus u okpy:kaonias cpeaa
4.1 | Xumus 1 OKpyKaro1as 3 BemecTBa 1 Marepuaisl B [IOBCETHEBHOU XapakTepu30oBarb POJIb XUMUHU
cpena JKU3HU YenioBeka. bezomacHoe ucnonbp30BaHue | B pa3IMYHBIX cepax AeaTeabHOCTH
BEIIECTB M XUMHUECKUX PEAKIIHIA B OBITY. Jro7ied, OCHOBHBIE BELIECTBA U
[lepBast momo1b TPU XUMHYECKUX OXKOTaxX U MaTepUalibl, IPUMEHSIEMBIE B )KU3HU
OTpaBJICHUSIX. XUMHUYECKOE 3arpsi3HEHNE COBpPEMEHHOT0 4yenoBeka. OObSICHATh
OKpYy>Karolllel cpefibl (mpeaenpHas ycIIoBUs 6€30M1aCHOTO UCIIOJIb30BaHUS
JIOITyCTUMasl KOHIIEHTpalus BemecTs. Poib BEIIECTB U XUMUYECKUX pEaKLUil B
XUMHUH B PEHICHUU SKOJIOTHUECKHUX pobieM. | ObITY. AHaIU3UPOBATh U KPUTUYECKU
[ToBTOpEeHME BONIPOC Kypca HEOPraHUYECKH | OLEHUBATh HH(OPMALIHIO O BIHSHUN
XUMUHU. IIPOMBIIIEHHOCTH, CEIbCKOTO
Xumuueckuii IKcnepumenm: XO03sICTBa, TPAHCIIOPTA U JIp. Ha
Llemoncmpayuu: COCTOSIHME OKPY’KAIOIIEH Cpefbl.
N3ydyenue oOpa3iioB MareprayioB (CTEKIIO, YMeTh OKa3bIBaTh MEPBYIO MTOMOIIb
CIUIaBbl METAIIJIOB, MTOJIMMEPHBIC MaTEPHUAIIbI). | MPU XUMUYECKUX OXKOTaAX U
oTpaBieHusx. [Ipunumars yuactue B
00CYXKIeHHUH MPOOJIeM XUMHUUYECKOH U
JKOJIOTMYECKOW HAIIPaBJICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3UIIUIO
1o rnpo0yieMe U npeasiaraTb BO3MOKHbIE
IIyTHU €€ pelICHUs.
Wroro mo pazneny 6
OBIIEE YN CJIO YACOB I1O0 68
[TPOI'PAMME

TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC

Ne
n/n

HaumeHoBaHue pa3iesioB M TeM NPOrpaMMBbl

KoaunuyecTrBo 4acoB

KonTpoibHble

Bcero
padoTbI

MpaxkTuyeckue/
J1abopaTopHbIe
padoThI

JnekTpoHHbIE (LM pPOBbIE)
o0pa3oBareJibHBIC PeCypChl




Pa3znen 1. HepBOHa‘laJILHLIe XUMHUYECCKHUC NTOHATHUHA

11 XuMus — BaxkHast 00J1aCTh €CTECTBO3HAHUS U 5 3 bubmoteka [JOK
' MPAKTUYECKOM JAEATEIbHOCTH YEJIOBEKa https://m.edsoo.ru/7f41837c
bubaunoreka I[IOK
1.2 B
CHLICCTBA M XMMIHCCKHIC PCaKHH 15 1 1 https://m.edsoo.ru/7f41837c
Uroro no pazneny 20
Pa3nen 2. BaxkHeiilnue mpeicTaBuTe/ il HEOPraHUYECKUX BellleCTB
bubaunoreka [IOK
2.1 B .K B!
o31yx. Kucnopon. IonsTue 06 oxcupax 4 1 https://m.edso0.ru/7f41837c
bubauoreka [IOK
2.2 B I
OHOPOA.IOHATHE O KHCITOTaX 1 COIIX 9 2 https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.3 Bopna. PactBopsl. [loHsTHE 00 OCHOBaHUAX 6 1 2 https://m.edsoo.ru/7fA1837¢
. bubnuorexa [{OK
24
OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COCTMHCHUM 11 1 4 https://m.edsoo.ru/7f41837¢
Uroro mo pazneny 30

Pasnen 3. [lepuoguuecknii 3axon u [lepuoguveckas cucrema xumudeckux 31emeHToB JI. U. MenaeneeBa. CTpoenue aToMoB. XMMHYECKasl CBA3b.
OxucauTeIbHO-BOCCTAHOBUTE/ILHbIE PEAKIMHU

Ilepuognueckuit 3akoH u Ilepuonnueckas
bu6mmoreka [IOK

1 .M.
3 cHUCTeMa XUMUYECKUX DIIEMEHTOB /] 7 https://m.edsoo.ru/7f41837¢

MenneneeBa. CTpoeHue aroma

39 Xumuueckas cBsizb. OKMCIUTEIBHO- 1 ’ bubaunoreka [IOK
' BOCCTAaHOBUTENBHBIE pEAKIIUU https://m.edsoo.ru/7f41837c
FiToro 1o pasneny 18 bubmoteka [JOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68 5 13
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9 KJIACC

KoaudecTBo yacoB

Ne Mpakruueckue/ | DIeKTpoHHbIE (HHPPOBDBIE)
HaumeHoBaHue pa3/iesioB U TeM POrpaMMbl KoHTpo/ILHBIE
n/n Bcero 1a60paTopHbIe oOpa3oBareibHbIE Pecypchl
padoTsI
padoTbI
Pa3nen 1. BenecTBO M XUMHYeCKHE PeaKIIuu
11 [ToBTOpeHue u yriyoneHue 3HaHN OCHOBHBIX 5 1 bubmmoreka [IOK
' paszelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmmoreka [IOK
' peaxiui https://m.edso00.ru/7f41a636
DNEKTPONIUTUYECKAs TUCCoIanusi. XUMHUYECKUE bubmuoteka [IOK
1.3 8 1 3 :
peakIuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3gen 2. HemeTtasibl 1 UX cOeIMHEHUS
21 OO1as xapakTepuCcTUKa XUMHUYECKUX JIEMEHTOB 4 1 bubmuoteka [IOK
' VIIA-rpymmst. TamoreHst https://m.edsoo.ru/7f41a636
99 OO1m1ast xapaKTepUCTHKAa XUMUYECKHUX 3JIEMEHTOB 6 1 bubnuorexa HOK
' VIA-rpynnsl. Cepa u €€ coeMHeHus https://m.edsoo.ru/7f41a636
53 OO6m1ast XxapakTepUCTUKAa XUMUYECKHUX AJIEMEHTOB Z 1 bubmmoreka [IOK
' VA-rpynnsl. A30T, Gpocdop U UX COeTUHEHUS https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepUCTUKAa XUMHUYECKHUX AIIEMEHTOB
2.4 IVA-rpymnel. Yoiepon 1 KpEMHUN U UX 8 1 3 bubnnorexa LHOK
' PYHIBL: P P https://m.edsoo.ru/7f41a636
COCITUHEHUS
Hroro no pazneny 25
Pa3nen 3. MeraJuibl M X COeIMHEHUS
bubmmoteka IHOK
3.1 i
Obupme cBofCTEA MeTAnIOB 4 https://m.edsoo.ru/7f41a636
buo. OK
3.2 Baxkueiinine MeTauibl U UX COEOUHEHUS 16 1 9 htI:[Ip;?/P/IrZT.:;(:ogru 175413636



https://m.edsoo.ru/7f41a636
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Wroro no pazneny 20
Paznea 4. XumMus u okpy:xaomas cpeaa
41 B x oBeKa 6 bu6mmoreka IJOK
' CIICCTRA M MBTCPHAIRL B MHSHHL A https://m.eds00.ru/7f41a636
Hroro mo pazneny 6
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Bcero uacos
Ne MpakTuueckue/ JJIeKTPOHHBbIE HU(PPOBbIE
n/n Tema ypoka Beero Kontposbn naGopaTopHbIe lara o0pa3oBare/ibHbIE Pecypchl
ble paboThl
padoTsbI
IMepBoHayaabHbie xuMuueckue nousitusi (20 yacos)
1 [Ipenmer xumuu. Posib XUMHUU B )KU3HU YEIOBEKA. 1 bubmnoreka [IOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTrie 0 MeTOIAX MO3HAHUS B XUMUU 1 bubmmorexa TIOK
https://m.edsoo.ru/ff0d227e
[Tpaktuueckas pabota Ne 1 «IIpaBuna paGoTsl B 1 BuG OK
3 1a00paTopuu U NPUEMBI 0OpaIEHUS C 1 h::pg;//lr?wT:g:o]c;Iru IF0d23dc
71a00pPaTOPHBIM 000PYIOBAHHEM T '
Yucrtele BemecTBa u cMecH. CriocoObl pa3ieneHus 1
4 cmeceil. JlaboparopHas padora Nel 1 bubnuorexa HOK
«[IpuroroBiaeHue reTEpOreHHON CMECH MTOPOLIKOB https://m.edsoo.ru/ff0d26ca
JKelle3a ¢ Cepoy U UX pas3leIcHue»
5 [Tpaktuueckas pabora Ne 2 «Paznenenue cmeceit 1 1 bubnuorexa HOK
(Ha mpuMepe OUYUCTKHU MOBapEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
bubmmoteka IHIOK
6 A 1
TOMBL M MOICKYIHL https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHE AIEMEHTBI. 3HaKH (CUMBOJIBI) 1 bubmoreka [IOK
XAMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
b K
8 [IpocThie U CIOXKHBIE BEIIECTBA 1 nommorexa O
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa BELIECTB. 1 bubmmoreka [IOK
Xumnueckas popmyna. BaneHTHOCTH aTOMOB https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
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XUMHUYCCKHX 3JICMCHTOB

1 OtHocuTenbHas aToMHas Macca. OTHOCUTENbHAS 1 bubmmoreka [IOK
MOJIEKYJIIPHAS] Macca https://m.edsoo.ru/ff0d323c

12 MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTA B 1 bubaunoreka [IOK
COCIMHEHUHU https://m.edsoo.ru/ff0d350c

bubmuoreka [IOK

1 Ki . Mons. M 1

3 0JInYeCcTBO BemiecTBa. Moib. MorsipHast Mmacca https://m.edsoo.ru/ffod5230

14 du3nvecKrue ¥ XMMUYECKUE SBICHHS. 1 bubaunoreka [IOK
XuMHUUecKas peakuus https://m.edsoo.ru/ff0d37fa
[Tpu3Haky U yCIOBUS MPOTEKAHUS XUMUYECKUX

15 eakiuii. Jlaboparopnas padora Ne 2 «Pa3Hbie 1 1 bubmorexa [JOK
pearii. paTOpHas p . - https://m.edsoo.ru/ff0d3al16
THUIIBI XUMHUYECKUX PEaKIIU»
3aKoH COXpaHEHHS MAacChl BEIECTB. XUMUYECKUE bubmmoreka [IOK

16 1
YpaBHEHUSA https://m.edsoo.ru/ff0d3b88

17 BrruuciieHus KoJm4ecTBa, MacChl BEIIECTBA 110 1 bubmmoreka IJOK
YPaBHEHUSM XUMUYECKUX PEaKIIUil https://m.edsoo.ru/ff0d5708

18 Krnaccudukarnus XUMAYECKUX PeaKIIHid 1 bubmuoteka [IOK
(coenuHeHus, pa3oXKeHUs, 3aMEIICHHs], OOMEHA) https://m.edsoo.ru/ff0d3f34

19 O06o0mIeHre U cucTeMaTu3alus 3HaHUH 110 TEME 1 bubmuoreka [IOK
«BelecTa 1 XUMHUYECKUE PEAKIIUNY. https://m.edsoo.ru/ff0d40c4
KonTponbshas pabora Nel no Teme «Bemecta u bubnuorexa HOK

20 1 1.11
XUMUYECKUE PEAKIIUN» https://m.edsoo.ru/ff0d4290

Pa3nen 2. Baxkneiilue npeacraBuTe 1 Heopranudeckux emects (30)

21 Bo3nyx — cmecsk razos. Cocras Bo3ayxa. 1 bu6mmoreka [JOK
Kucnopon — anemeHT u npocroe Bemectso. O30H https://m.edsoo.ru/ff0d448e
du3nuecKrue 1 XMMUYECKHE CBOMCTBA KUCIOPOJa

22 (peakuuu oxucienus, ropenue). [lonstue 06 1 bubmmorexa HOK

peaxtt > TOP ' https://m.edsoo.ru/ff0d4614
OKCHJaX

93 Crioco0sI moTy4YeHus: KUCIOPOoa B JIA00OpaTOpUH U 1 bubmmoreka [IOK
MIPOMBILUIEHHOCTH. [IpuMeHenue kuciaopoaa https://m.edsoo.ru/ff0d497a

24 [TpaxTrueckas pabora Ne 3 no teme «llonydyenue 1 bubnuorexa HOK
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U coOupaHue KUCIOpoa, U3yYeHUE €ro CBONCTBY

https://m.edsoo.ru/ff0d4ae2

Bomopon, ero o61mas xapakTepucTiKa, HaX0KICHHE bubmmoreka [IOK
25
B [IPUPOJIE U MOTyYEHUE. https://m.edsoo.ru/ff0d4ddo
[TpakTuueckas padora Ned (ITonydenue, Bbubnuoreka [HOK
26 .
cobupaHue U pacrio3HaBaHHUE BOAOPOJIA» https://m.edsoo.ru/ff0d4dd0
Kucnotsl. JIaboparopuast pabora Ne3 «M3menenue
27 HETOTH Kp TOPH HKp Tu . HeHER bu6mmoreka IJOK
OXPACIIL HIANKATOPOB B IHEIOM cpet https://m.eds00.ru/ff0d50d2
28 C bu6mmoreka IIOK
o https://m.edsoo.ru/ffod4ddo
bubmmoreka IIOK
29 KomriecTso Bemectsa https://m.edsoo.ru/ff0d4f42
30 P bu6mmoreka IIOK
CHICHIE PactiCTHRIX St https://m.edsoo.ru/ff0d4f42
. n bubmuoreka [IOK
31 MossipHblil 006EM ra30oB. 3aKoH ABOraapo https://m.edsoo.ru/ffod542e
B 0bé a
" BIYUCIICHUS 00bEMA, KOTMYECTBA BEILIECTBA ra3 BuGmiorexa [IOK
1o e"ro M3BECTHOMY KOJMYECTBY BEIIECTBA WIIH https://m.edsoo.ru/ffod55a0
00bEMY
Boruncne 00BEMOB ra3oB M0 YPaBHEHUIO
33 BIYUCIICHUS 00BEMOB ra30B g “yp BHCHU BuGmorexa LIOK
peakuuu Hevl OCHOBE 3aKOHa 00BEMHBIX https://m.edsoo.ru/Ff0d5708
OTHOIIICHU! Ta30B
34 o o TBA BOILI bubaunoreka IIOK
W3UYECKHE U XMMUYECKHUE CBOMCTBA BOJ https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuil. [lonaTue 00 nHAMKAaTOpax
JlaGoparopHast pabota Ne 3 «/I3MeHeHUE OKpacKu bubnuorexa HOK
35 .
WHJUKATOPOB B LIECJIIOYHOU CpeNe» https://m.edsoo.ru/ff0d59e2
Bopna kxak pactBopurens. Hacelennsie u
A Kale PacTBOpHTELD P bubmorexa [JOK
36 HEHACBHIIIIEHHBIE pacTBOPBI. MaccoBast 1oJst

BCIICCTBA B paCTBOPC

https://m.edsoo.ru/ff0d5b40
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[TpakTruueckast pabora Ne 5 o Teme

bu6mmoreka IIOK

37 «[IpurorosiieHre PacTBOPOB C ONPEACIEHHON
p . . p p et https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JIei pacTBOPEHHOTO BEIIIECTBAY
O00011IeHNE U CUCTEMATH3ALIMS 3HAHUH 110 TEME:
38 «Baxueiinue npeacraBuTeId HEOPraHUYECKUX Bubmiorexa HOK
p p https://m.edsoo.ru/ff0d5eba
BelecTB. KonnuecTBEHHBIE OTHOLIEHNS B XUMUMD))
KontpomnbHaas padora Ne2 o reme ««Baxnelimue
39 I G,I[(fFaBI/ITCJ'IIf HEOPTraHWYECKHUX BELIECTB 25.01 buGnnorexa IIOK
P P ‘ ' https://m.eds00.ru/ff0d6342
KOJ'II/I‘ICCTBCHHLIC OTHOIIICHHUA B XUMHUN»
40 Okcunpl: cocTaB, Kiaccudukaiys, HOMEHKIaTypa bubmmorexa [IOK
’ ’ ’ P https://m.edsoo.ru/ff0d664e
[TomyuyeHnue 1 XUMUYECKUE CBOWCTBA KUCIOTHBIX,
OCHOBHBIX U aM(POTEPHBIX OKCUIIOB
41 JlaGoparopHas pabota Ne5 «Peakiuu bubmorexa [JOK
patopHai b - ’ https://m.edsoo.ru/ff0d664e
XapaKTEpHbIE JISI OKCUIOBY»

42 OcHoBaHus: cOCTaB, KilaccuPHUKaIus, bubmuotexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
ITonydyeHne u XMMHUYECKHE CBOWCTBA OCHOBAHUI

43 JlaGoparopHas pabota Ne6 «Peakium, bubnuorexa HOK
XapaKTepHbIE Uil OCHOBAHUI» https://m.edsoo.ru/ff0d67ca

m Kucnotsr: cocras, knaccudukams, bubmmoteka IHIOK
HOMEHKJIarypa https://m.edsoo.ru/ffOdfee2
[Tonydyenne u XMMHUYECKHUE CBOMCTBA KUCIOT

45 JlabGoparopnas pabota Ne7 «Peakium, bubmmoreka [IOK
XapaKTEepHbIE JIJIS1 KUCTIOT https://m.edsoo.ru/ff0dfee2

46 Comnu (cpegHue): HOMEHKIIaTypa, CIIoCOObI bubnmoreka [IOK
MOTYYEHHS, XUMUYECKHE CBOMCTBA https://m.edso0.ru/00ad9474

47 [Tpaktuueckas padora Ne 6. Pemenue bubnuoreka [IOK

SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME «OCHOBHEBIE

https://m.edsoo.ru/00ad9b7c
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KJIaCChbl HCOPTraHNYCCKHX COGHHHCHHﬁ))

48 ['eneTnueckasi CBA3b MEXIy Ki1acCcaMu 1 bubmmoreka [IOK
HEOPraHUYECKUX COEAUHEHHI https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U CUCTEMaTU3alHsl 3HaHUI 1 bubmuoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTAHUICCKUX COCITUHEHHIN) https://m.edsoo.ru/00ad9ch2
50 KonTponbshas padota Ne3 o Teme "OcHOBHBIE 1 503 bubmmoreka [JOK
KJIACChl HEOPTaHMYECKUX COCTMHEHMI" ' https://m.edsoo.ru/00ad9ela
Pa3nen 3. Ilepuoguueckuii 3axkon u [lepuonnyeckasi cucreMa xumMuieckux 1eMeHToB . U. MenneneeBa. CtpoeHue aroMoB. XUMHYECKAst
¢Bsi3b. OKNCIUTEIbHO-BOCCTAHOBHUTEIbHBbIE peakuuu (18)
[TepBBie MOMBITKH KIACCHPUKAIIMH XUMUICCKUX
51 351eMeHTOB. [loHsATHE O IpynIIax CXOIHBIX 1 bubnnorexa LHOK
) pynt https://m.edsoo.ru/00ad9ffa
SIIEMEHTOB
Ilepnonnueckuii 3akoH u [lepuonnueckas
52 crucTemMa XMMUYECKuX aemMeHToB /. U 1 bubmmorexa [JOK
T https://m.edsoo.ru/00ada52c
Meneneena
53 Crpoenue atomoB. CocTaB aTOMHBIX SITIEP. 1 bubmuotexa [IOK
H3oTormnsl https://m.edsoo.ru/00ada342
CtpoeHue eKTPOHHBIX 000JI0UEK aTOMOB
54 anemeHnToB [lepuonnueckoit cucremsr . 1 butmmorexa TIOK
pHo T https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTrKa XUMUUYECKOTO 3JIEMEHTA T10 €ro
55 nosoxxenuro B Ilepuoandeckoii cucreme /1. 1 2 bubmmorexa ITOK
56 p o https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa sl pa3BUTHS
57 HaykH U nipakTuku. J. Y. MengeneeB — y4&HBIN 1 bubmmorexa HOK
YK p e i ’ https://m.edsoo.ru/00ada96e
MeIaror U rpaKIaHuH
bu6mmoreka [IOK
58 Honnast xXuMu4ueckast CBSI3b 1
https://m.edsoo.ru/00adac34
59 KoBanenTHas moisipHas XuMudeckas CBSI3b 1 bubnnorexa I1OK
p https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
60 KoBasieHTHas HETosIpHAs XUMHYECKas CBSI3b 1

https://m.edsoo.ru/00adaab9
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bubmoreka [IOK

61 Merautnueckast XMUMHYECKasa CBSI3b 1 https://m.edsoo.ru/00adaabg
bu6mmoreka [IOK
62 Crenens okuceHmA 1 https://m.edsoo.ru/00adae28
63 OKUCINTEIFHO-BOCCTAHOBUTEIILHBIE DEAKIIUNA 1 buGnuorexa IIOK
peaxt https://m.eds00.ru/00adb076
bu6mmoreka IIOK
64 OKHCIATEIN U BOCCTAHOBUTEIIH 1 https://m.eds00.ru/00adb076
65 KontponsHnas pa6ora Ned4 o teme «CtpoeHue 1 15.03 bubnmoreka [IOK
aroMa. XUMHUYECKAs CBA3LY) ' https://m.edsoo.ru/00adb486
bubmmoreka IIOK
66 Peuenne pacueTHpix 3az1a 1 https://m.edsoo.ru/00adb33c
Hrorosast koHTposbHAs paboTa uinu Beepoccuiickas bubmuotexa [IOK
67 1 30.05
IpoBepoYHas paboTa https://m.edsoo.ru/00ad9ch2
68 AHaJIN3 UTOrOBOM KOHTPOJIBHOM PabOoThI 1 ]r?'::[?sﬂll//lr?:clj(:oggﬁf 0d61c6
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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9 KIIACC

Bcero 4yacos
Ne
wn Tema ypoka KoutpoJsb Kontpoa KonTtpoan JMara DJIEKTPOHHBIA
HbIE bHBIE HbIE 06pa30BaTeJILHbII7'I peypc
padoThbI padoThI padoThI
1 IIepunonnueckuii 3akoH. [lepuonnueckas cucrema 1 bubmuoreka [JOK
xuMudeckux sneMmeHToB /. 1. Menneneena https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMHYECKHUX 1 bubnuorexa [IOK
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIaTypa HEOPraHMUeCKUX 1 Bubmuoreka [JOK
BEILECTB https://m.edsoo.ru/00adb7e2
4 Buapl XUMUYECKOHM CBSI3U M TUIIBI KPUCTAJIMYECKUX 1 bu6mmoreka IIOK
pemeToK https://m.edsoo.ru/00adbac6
5 KonTponbhas padora Nel o Teme «IloBTOpenue n 1 1 19.01
yIiIyOJieHHe 3HAaHUW OCHOBHBIX Pa3/IesioB Kypca 8 Kiaccay '
5 Knaccuukanus XuMHUUeCKuX peakiuii o pa3InyHbIM 1 bubnuoreka [IOK
[IpU3HAKaM https://m.edsoo.ru/00adbchb0
2 ITonsaTHe 0 cKOpoCcTH XMMHUUECKOU peakuuu. [IoHaTue o 1 bubnuorexa HOK
TOMOT€HHBIX U F€TEPOreHHBIX PEAKLUAX https://m.edsoo.ru/00adbe9a
[TonsaTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPBI,
8 BJIUSIIOLIME Ha CKOPOCTh XUMUYECKOH peakivy U 1 bubmmorexa [JOK
p p https://m.edsoo.ru/00adc28c
MIOJIOKEHUE XUMUYECKOTO PABHOBECUS
9 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE pEaKLIUN 1 bubmorexa HOK
P https://m.edsoo.ru/00adcade
10 Teopus snekTpoauTrdeckon aucconranuu. CUiabHbIE U 1 bubmmorexa [IOK
Cl1a0bIe ANEKTPOIUTHI https://m.edsoo.ru/00adcd68
bubmmoteka IHOK
11 HonHbIe ypaBHEHHSI peakuui 1
yp peart https://m.edsoo.ru/00add448
12 XUMHU4YeCKHe CBOMCTBA KHCIIOT M OCHOBAHUM B CBETE 1 1 bubmmoteka IHOK
MPECTaBICHUN 00 IEKTPOIUTUUECKON JUCCOIMALIUT https://m.edsoo.ru/00add5d8
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Jlaboparopnas padota Nel «Xumudeckne CBOWCTBa
LIEJI0YEN U KUCIIOT»

XUMHUYECKHE CBOMCTBA COJICH B CBETE MPEICTABICHUH 00
AIIEKTPOJIUTUYECKOH TUCCOMALINN

bubmmoreka IIOK

13
JlaGoparopHas padota Ne2 «XuMMUYECKHE CBOWCTBA https://m.edso0.ru/00add8b2
coJien».
14 Ilonsatue o rUAPOIM3E COJIEH bubmorexa HOK
P https://m.edsoo.ru/00add9d4
O060061eHre U cucTeMaTH3aus 3HaHu# 10 TeMe
15 «DNEKTPOTUTHYECKAs TUCCOLUALUA. XUMUYECKUE bubmmorexa LIOK
P A HHameL. https://m.edsoo.ru/00addd12
peakiuu B pacTBOPax»
16 [IpaxTnueckas padora Ne 1. «Pemenue Bubmuoreka [JOK
SKCIEPUMEHTAJIBHBIX 3a]1a4» https://m.edsoo.ru/00addbfa
17 KonTponbhas padota Ne2 o Teme «IIeKTpOoTUTHYECKAs 08.11 bubnuoreka [IOK
auccounanusa. XUMUYECKUE PEAKIMU B pACTBOPAX) ' https://m.edsoo.ru/00addec0
18 OO1as xapakTepUCTUKA TaIOreHOB. XUMUYECKHE bubmuoteka [IOK
CBOMCTBA Ha IPUMEpPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposonopon. ConsiHast KMCII0Ta, XUMUYECKHE bubnuorexa HOK
CBOMCTBA, MOJy4YE€HUE, IPUMEHEHNE https://m.edsoo.ru/00ade104
20 [IpaxTnueckas padorta Ne 2 o reme «llonydyenue bubnuorexa HOK
COJISTHOM KHCJIOTBI, U3y4EHHUE €€ CBOUCTBY https://m.edsoo.ru/00ade348
21 Boruncnenus no ypaBHEHUSIM XUMUYECKUX PEaKIIUM, bubnuoreka [IOK
€CJIM OJIMH U3 PEareHTOB J]aH B U30BITKE https://m.edsoo.ru/00ade488
bu6mmoreka [JOK
22 OO0mas xapakrepuctuka seMeHToB VIA- TTBI
B P P Ty https://m.edsoo.ru/00ade64a
93 AnnorpornHbie MoauduKauu cepel. HaxoxaeHue cepol u bu6mmoreka [JOK
€€ COeIMHEHMI B pupoie. XUMUYECKHUE CBOMCTBA CEpPhI https://m.edsoo.ru/00ade64a
24 CepoBomopos, cTpoeHue, Gu3ndecKue 1 XuMUIeCKre bubmmorexa [IOK
CBOICTBA https://m.edsoo.ru/00ade802
Oxcuapl cepbl. CepHas KMCI0Ta, PU3NYECKUE U
P Up ¢ bubmoreka [IOK
25 XUMHUYECKHE CBOMCTBA, TPUMEHEHHE.

JIaboparopHas pabota Ne 3 «XuMUUYeCKHe CBOWCTBA

https://m.edso0.ru/00adea28
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CEpPHOM KHUCIOTBI»

XUMHUYECKUE PEaKIINH, JIeXkKAIIHe B OCHOBE
MIPOMBIIIICHHOTO CII0Cc00a MOTy4eHUs! CEPHOM KUCIIOTHI.

bu6mmoreka IIOK

26
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeibl https://m.edsoo.ru/00adec8a
COETMHEHUSIMH CEpBI
27 Brruncnenme MaccoBoOii JOJU BBIXO/A MIPOAYKTA PEAKIHH bubmorexa IOK
A Ad IPOAYKTa peartt https://m.edsoo.ru/00adec8a
OOm1ast xapakTepucTUKa 3eMeHTOB VA-rpymnmsbl. A30T,
28 acrnpoCTpaHeHUe B IPUPOJE, (PU3NUECKUE U XUMUUECKHE bubmorexa IOK
P up p PHpOAE, https://m.edsoo.ru/00adeea6
CBOICTBa
29 AMMUaK, ero GU3NYeCcKrue 1 XUMHUICCKUE CBOKCTBA, bu6mmoreka IIOK
MOJTYyYECHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
30 [IpaxTnueckas padora Ne 3 o reme «llonydyenue bubnuoreka [IOK
aMMMAaKa, U3y4YCHUE €r0 CBOUCTBY» https://m.edsoo.ru/00adf180
31 A3oTHas KucnoTa, e€ puznuecKue u XUMUYECKUe bubmuoteka [IOK
CBOICTBa https://m.eds00.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH aMMOHHMSI B KAUECTBE
32 MHHEPAJIBHBIX yIO0OpeHnii. XUMHUYECKOE 3arpA3HEHUE bubmorexa [IOK
p N yAObP ’ p https://m.edso0.ru/00adf518
OKpY’Karollel cpeibl COeTUHEHUSIMH a30Ta
33 ®docdop. Oxcun pocdopa (V) u pochopHas kucnora, bubnuoreka [IOK
¢bu3nyecKre U XuMHUYECKHEe CBOMCTBA, MOIy4YeHUE https://m.edso0.ru/00adf68a
34 Hcnons3oBanue pocdaroB B kKauecTBE MUHEPATBHBIX bubmmotexa [IOK
ynoOpeHuii. 3arpsi3sHEHUE TPUPOIHOHN cpenbl pochaTramu https://m.edsoo.ru/00adfc20
35 VYriepon, pacpocTpaHeHHe B IPUPoOJE, PUINIECKUE U bubmmoteka [IOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yraepona, ux Gu3ndeckre U XUMHIECKHe
N bubmmorexa [IOK
36 CBOICTBA. JKOIOTUYECKUE TTPOOIEMBI, CBI3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuom yriepona (1V)
37 VYronpHas kuciota u e€ conu. Jlaboparopuas padora Ne 4 bubmmoreka [IOK
«IlomydeHne U CBOMCTBA YINIEKUCIIOTO ra3a https://m.edsoo.ru/00ae006¢c
38 [IpaxTuueckas padbota Ne 4 o teme "llonydyenue bubnuoreka [IOK

yriekucioro raza. KauectBennas peakius Ha KapOOHAT-

https://m.edsoo0.ru/00ae027e
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n

HOH

39 [lepBoHavanbHBIC MOHATHA 00 OPTaHUYECKUX BEIECTBAX bubnuoreka [OK
KaK O COEIMHEHUAX yIepoaa https://m.edsoo.ru/00ae054e
40 Kpemnuii u ero coequHeHUS bubmorexa LHOK
P A https://m.edsoo0.ru/00ae080a
[Ipaktuyeckas padora Ne 5. Pemenue
41 JKCIEPUMEHTAILHBIX 3a4a4 o Teme «BakHeiime bubmorexa LHOK
P https://m.edsoo.ru/00ae0bf2
HEMETAJIbl M MX COCIUHEHUS
42 KonTponbhas pabota Ne3 o Teme «Baxneiinme 1.02 bubmuoreka [JOK
HEMETAJUILI U UX COCIUHECHUI) ' https://m.edsoo.ru/00ae0el18
OO6m1ast XxapaKTepUCTUKAa XUMUYECKHUX IIEMEHTOB —
MeTaJIoB. MeTajuimdeckas CBS3b U MEeTaJUIMYeCcKast
43 KpUCTAJIIMYecKas pemerka. Pu3ndecKue CBOMCTBa bubnuoreka [IOK
MetauioB. JlJaboparopuas pabora Ne 5 «O3HaKoMIIeHHE C https://m.edsoo.ru/00ae103e
oOpa3iamMu MEeTaJlJIOB U CIUIABOB, UX (PU3MYECKUMHU
CBOMCTBaMU».
44 XUMHUYECKHE CBOMCTBA METAJIOB. DJIEKTPOXUMHUYECCKUN bubmuoteka [IOK
psI HAaIPSLKEHUM METAJIOB https://m.edso0.ru/00ae1156
O6mue cnoco6s! monyyeHus: MmetaioB. CIiiaBbl.
45 BrrunciieHus 1o ypaBHEHHSIM XUMHYECKHUX PEaKIUH bubmorexa HOK
P P ’ https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COJACPIKUT MPUMECH
46 [TonsiTue 0 KOPPO3UK METAJIIOB bubmorexa [JOK
PP https://m.edso0.ru/00ae1278
bu6mmoreka [JOK
a7 €JIOYHBIC METAJLIBI
i https://m.edsoo.ru/00ael14b2
48 OKCHIBI ¥ THIPOKCH/IBI HATPUS U KaJIHS bubmorexa [JOK
P P https://m.edsoo.ru/00ael4b2
49 IllenouyHO3eMeNbHBIE METAILIIBI — KAJIBLIUKA M MarHUM bubmorexa [TOK
https://m.edso0.ru/00ae15e8
50 Baxuelinme coenuHEHNS KaJIbIUI bubnnorexa I1OK
https://m.edsoo0.ru/00ae15e8
51 O0o001IeHre U CHCTEMaTU3aIus 3HaHUH
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bubmoreka IIOK

52 XKécTtkocTh BOIBI U CITOCOOBI €€ yCTpaHeHUs
A yetp https://m.edsoo.ru/00ae1886
53 [IpakTrueckas padora Ne 6 mo Teme "JKECTKOCTH BOJBI U bubnuoteka [IOK
METOJIbI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bub e OK
54 AnroMuHUI noumorexa I
https://m.edsoo.ru/00aelc64
AMdoTepHbIe CBOIICTBAa OKCHIA U THIPOKCHUIA.

55 Jlaboparopnas padota Ne 6 «Ilomydenue ruapokcuia bubmuoreka [IOK
AJIOMUHHUS U B3aUMOJIEVCTBHUE €T0 C paCTBOPaMHU KHUCIIOT https://m.edsoo.ru/00aelc64
U LIET0Ye»

bubmuotexa [IOK
56 Keneso 4
https://m.edsoo.ru/00ae1d86
Oxcupl, ruapokcuanl u comu xenesa (1) u sxenesa (111).

57 JlaboparopHas padora Ne 7 «[loirydeHne THIpOKCHIOB bubmuoteka [IOK
xene3a(H) u (1II). KauecTBeHHbIe peakiiuy Ha KAaTHOHBI https://m.edsoo.ru/00ae35e6
Keyezan.

58 O06o001IeHrEe ¥ cCHCTeMaTH3aIs 3HAHUI
ITpaktuyeckas padora Ne 7. Pemenue

59 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TeMe «BaskHenmme bubmiorexa [JOK

P https://m.edsoo.ru/00ae3de8
METaJUIbl ¥ UX COCTUHEHUS
Brruncnenus mo ypaBHEHUSIM XUMUYECKUX PEaAKIIHA,

60 €CJIM OJIMH U3 PeareHTOB JaH B U30BITKE WU COACPKUT bubmmotexa [IOK
puMecH. Beraucinenuss MacCoBOM JTOJIM BBIXOAA NMPOYKTa https://m.edsoo.ru/00ae1750
peakiuu

61 O0600611eHre U cucTeMaTH3aIus 3HaHui

62 KonTponbhas pabota Ned4 o Teme «Baxneiinme 25 04
METaJUTBI U UX COSAMHEHUS '

63 BeniectBa u matepuaibl B TOBCETHEBHON KU3HU bubmmorexa [IOK
YeJIoBeKa https://m.edsoo.ru/00ae3f50

64 XUMHYECKOE 3arpsI3HEHNUE OK arolel cpenbnl bubmorexa [IOK

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

65 Ponb xuMuu B pereHnu 3K0JI0THIECKUX MTPoOIemM bubmmoreka [IOK



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

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

O06o001enre u cucTeMaTu3alus 3HaHU| 110 Kypey bubmmoreka [IOK
66 . 1
OCHOBHOM IIIKOJIBL. https://m.edsoo.ru/00ae0d0a
67 HroroBas koHTpobHAs paboTa 10 KypCy OCHOBHOM IITKOJIBI 1 bubmorexa HOK
P P Py https://m.edsoo.ru/00adb33c
bu6mmoreka IIOK
i . 1 20.05
68 AHanu3 KOHTPOIBbHOM padoTel. Toru rona httos://m.edsoo.ru/00ad9ch?
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
IMPOOECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISA YYEHUKA

. Xumust. 8 kimace: yue0. st oomeobpazoBarenbHbIX yupexaenuii / O.C. [abpuensH. - 3-¢
u3M., crpeotun. - M.: [Ipoda, 2022. - 286 c.

. Xumus. kiacc: yue0. st obeoopaszoBarenbHbixX yupexaenuii / O.C. ['abpuensH. - 3-¢

u3M., crpeotun. - M.: [Ipoda, 2022. - 288 c.

METOAUYECKHUE MATEPUAJIBI J1JISA YYUTEJISA

. T'abpuensn O. C., Bockob6oitnukoBa H. I1., fAurykoBa A. B. HacTonbHas KHUTA y4UTeINS.
Xumust. 8 ki1.: Meromudeckoe nocoowue. - M.: lpoda, 2021.

. T'abpuensn O. C., SlurykoBa A. B. Terpaap 1ist 1a00paTOPHBIX OMBITOB M MPAKTUYECKIX
pa6ort. 8 k1. K yue6nuky O. C. 'abpuensna «Xumus. 8 kimacey». M.: [lpoda, 2022.

. T'abpuensn, O. C. Meroguueckoe nocodue k yaeoHuky O. C. 'abpuensHa «Xumus». 8
kiacc / O. C. I'abpuensa. — M. : JIpoda, 2021. — 1009.

. T'abpuensn, O. C. Meroguueckoe nocodue k yaeoHuky O. C. 'abpuensHa «Xumus». 9
kiacc / O. C. I'abpuensa. — M. : JIpoa, 2021. — 108.

. Xumus : TexHosnornueckue kaptol kK yueoHuky O. C. 'abpuensna «Xumusl. 8 kinace» :
Meronuueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2020

. Xumus : TexHosnornueckue kaptol K yueoHuky O. C. 'abpuensna «Xumus. 9 knace» :
Meronuueckoe nocodue / JI. . AcanoBa. — M. : Jlpoda, 2018

. Xumus. 8 xi1.: KoHTposbHbIE U TTpoBepouHbIe padoThl K yueOHuky O. C. ['abpuensna
«Xumust. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: lpoda, 2022.

JNaHHLIE

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
1. http://www.chemnet.ru I'azera « Xumusi» 1 caldT u1st yauTess «5 uay Ha ypoK XUMHUN»

2. http://him.1september.ru Enqunas xomrekmus [{OP: TIpeamerHast KOMISKITUS « XAMUSD)



http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayuHBIC
skcriepuMenThl: xumusi. Komteknust Poccuiickoro o6mieo0pa3zoBaTesibHOTO moprasia
http://experiment.edu.ru AJIXUMUK: caiit JL.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas onummnuaza NKOJIbHAKOB IO XUMUHU
http://chem.rusolymp.ru Opranuueckasi XuMusi: NEKTPOHHBINA YIEOHHUK TSI CpeTHEH
IIIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XMMHUU: 3JICKTPOHHBIH y4eOHUK
http://www hemi.nsu.ru OTKpBITBIH KOJUTEIK: XUMUS

http://www.chemistry.ru JluctaHIIMOHHAS OJIMMITHAIA 110 XUMUU:

TEJIEKOMMYHUKAITHOHHBIA 00pa30BaTEIbHBINA TPOSKT



