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INOACHUTEJIBHASA 3ATINCKA

[IporpamMMa 1Mo XMMHHM Ha ypOBHE OCHOBHOTO OOIIEro OOpa30BaHMsI COCTaBJI€HA HAa OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTelIbHOI MPOrpaMMbl OCHOBHOTO OOILEro
oOpazoBanus, npeacrabieHHbIx B PI'OC OO0, a Takke Ha OCHOBE (eaepalbHONW pabouel mporpaMMbl
BOCIIUTAHMS M C YIETOM KOHIEIIINH NPETOaBaHus yueOHOro nmpeaMera « XuMus» B 00pa30BaTeIbHBIX
opranusanusax Poccuniickoit denepanuu.

[TporpamMma o xumuu Ja€T MPEACTABICHUE O METSX, 00IIeH CTpaTernu 00yJYCHHsI, BOCITUTAHUS U
pa3BUTUS OO0YJAIOIIUXCS CPEIICTBAMU YUEOHOTO MpEAMETa, YCTAHABIMBACT 00s3aTeIbHOE MPEAMETHOE
coJiep’KaHue, MpeaycMaTpUBaeT paclpe/IesIeHue ero o KjiaccaM M CTPYKTypUPOBAaHME IO pasziesaM U
TeMaM MpPOrpaMMbl IO XUMHUH, ONPEIEISACT KOJIMYECTBEHHbIE M KAaYECTBEHHBIE XAPAKTEPUCTUKHU
CoJIepKaHUsA, PEKOMEHIYEMYIO MOCIEA0BAaTEIbHOCTh U3YYCHHSI XUMHUU C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4e€OHOIrO IpoIlecca, BO3PACTHBIX OCOOCHHOCTEH O0yYarommxcs,
OTpe/ieTisieT BO3MOXKHOCTH IMIpeIMeTa JUIsl peau3alui TpeOOBaHUN K pe3ylibTaTaM OCBOCHHUS OCHOBHOM
o0pa30BaTeNbHON MPOTpaMMBbl Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs, a TaKkKe TPEOOBAHUU K
pe3ynbrataM OOYYeHHS XMMHWH HAa YPOBHE IIeNiel M3y4eHHs MpEeIMeTa W OCHOBHBIX BHJIOB Y4eOHO-
MO03HABATEIBHON JESTEILHOCTH 00YUYaIOIIErocs 0 OCBOCHUIO yU4EOHOTO COIEPIKAHMSL.

3HaHWE XUMHUU CIYXHT OCHOBOW JUIsi (DOPMHUPOBAHHS MHPOBO33PEHHUS OOYUaIOMIETOCs, €ro
MIPEJICTABJICHUI O MaTepuaIbHOM EIMHCTBE MHPA, BAKHYIO pOJb HrparoT (GopMmHupyeMmble XuUMUEH
MPEJICTABJICHHUS] O B3aMMOINPEBPAIICHUAX SHEPrUU U 00 HBOJIOLMU BELIECTB B MPUPOJE, O MYTAX
pelieHrs TI00anbHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPIETUUYECKOM,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, MPOOIIeM 3IpaBOOXPAaHEHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET peau3aliil BO3MOXKHOCTEH I caMOpa3BUTHUSI U (HOPMHUPOBAHMS KYJIbTYpPbI
JUYHOCTH, €€ 001Iel U PyHKIIMOHATbEHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OpMUpOBaHHE MBINUJICHUS W TBOPUYECKHX CIIOCOOHOCTEH OOydJaronmxcs,
HABBIKOB UX CaMOCTOSITENILHON Y4eOHOW AESITeNbHOCTH, SKCIIEPUMEHTAIBHBIX U HCCIIEN0BATENbCKUX
YMEHHUI, HEOOXOJUMBIX KaK B MMOBCEIHEBHOM KU3HH, TaK U B TPOGECCHOHATBHON AESITETbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIUICHHUS, 3aKIa/IbIBAET OCHOBBI 1IEJIOCTHOTO B3IJIsIIa HA
€IMHCTBO TPUPOIBI M  4YEJNOBEKa, SBJISETCS OTBETCTBEHHBIM dJTalloM B (OPMUPOBAHUU
€CTECTBEHHOHAYYHOU IPaMOTHOCTH O0YyYarOIINXCS;

crocoOCTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K
MIPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIA]l B 9KOJIOTHYECKOE 00pa30BaHKNE 00YUYaOIIUXCS.

JlanHbIe HaMpaBJIeHUSI B 00YYEHUN XUMHH 00€CTIEUNBAIOTCS CTIEUGUKON COEepKaHus YIeOHOTO
MpeaAMETa, KOTOPBIH SBISETCS MEJarorniecky aJanTHPOBAHHBIM OTPaKeHHEM 0a30BOM HAYKH XUMHH HA
onpeneaEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIero o0Opa3oBaHUSI OPUEHTHPOBAH Ha OCBOEHUE
OOyYalOIUMHUCSl CHUCTEMBI TePBOHAYATIBHBIX TOHATUHA XHMHH, OCHOB HEOPTaHUYECKOW XUMHUH H
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX MOHSITHI OPraHMYE€CKOU XUMUHU.

CtpykTypa cojaepaHus MPOrpaMMBbl 10 XUMHUH c(POpMUpPOBaHA HA OCHOBE CUCTEMHOTO MOX0/1a
k e umsydyenuto. ConepkaHUE CKIAIBIBACTCS W3 CUCTEMBI TOHSATHH O XHUMHYECKOM OJJIEMEHTE M
BEIIIECTBE W CHUCTEMBI MOHATUNA O XUMUYECKON peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BaHBI
[0 TMPUHLHUIY [OCIEAOBATEIBHOIO Pa3BUTHS 3HAHWKW HA OCHOBE TEOPETUYECKHX IPEICTABICHUN
Pa3HOro YpOBHSI:

— aTOMHO-MOJIEKYJISPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHU O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;



— IpEeICTaBICHU 00 AIIEKTPOTUTHICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHMS PACCMATPHUBAIOTCS HA OCHOBE OMIIMPUYECKH TIOJYYEHHBIX U
OCMBICIIEHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEAOBATEIbHO OT OJHOTO YPOBHSI K JIPYrOMY, BBIIIOJIHSS
GyHKIIUM OOBSICHEHHS] M TMPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMSI M BO3MOXKHOCTEH MPAKTUYECKOIO
MIPUMEHEHUS U MOTYYCHUS U3y4aeMbIX BEILIECTB.

OcBoeHHE TPOrPaMMBI 1I0 XUMHUHU CTIIOCOOCTBYET (DOPMHUPOBAHUIO MPEICTABICHUS O XHMHYECKON
COCTaBJIAIOLIEH HAYyYHOW KapTHHBI MUPA B JIOTUKE €€ CUCTEMHOM MPHUPOJIbI, HEHHOCTHOIO OTHOLIEHUS K
HAay4HOMY 3HAHUIO M METOJIaM MO3HaHUsA B Hayke. V3yueHue XUMHHM MPOUCXOJIUT C MPUBJICUCHUEM
3HaHUH U3 paHee U3YYCHHBIX YUeOHBIX MmpeameToB: «Oxpyxaroumii Mupy», «bruomorus. 5—7 Kiacce» u
«®Dusuka. 7 Kmaccy.

[Ipy u3yyeHUH XUMHUU MPOUCXOAUT (OPMUPOBAHHE 3HAHHM OCHOB XHMMHUYECKOM HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM NEATENIbHOCTH YelIOBEeKa W KakK OJIHOTO W3
KOMITOHEHTOB MHUPOBOH KyJIbTYphl. 3ajaya y4yeOHOro MmpeaMeTa COCTOUT B (POPMHUPOBAHUHU CHCTEMBI
XUMHYCCKUX 3HAHUW — BaXKHEUIIMX (AKTOB, IMOHSATHH, 3aKOHOB M TCOPCTHUCCKUX IOJIOKEHUH,
JOCTYITHBIX 00O0OIIEHN MHUPOBO33PEHUECKOr0 XapaKTepa, si3blka HayKH, B MPHOOIICHUH K HAyYHBIM
METOJIaM TIO3HAHWSI MPU M3YUYCHUU BEIICCTB U XMUMHUYCCKUX pPEaKIuid, B ()OPMUPOBAHUH U PA3BUTHH
MO3HABATEIBHBIX YMEHHN M UX MPUMEHEHHU B YU€OHO-TIO3HABATEIILHOW M y4e€OHO-HCCIIEI0BATENbCKOM
NesITeNIbHOCTH, OCBOCHUH IIPAaBUII O€30MaCHOT0 OOpAIeHHsI ¢ BEIECTBAMH B IIOBCETHEBHOM JKU3HH.

[Tpu u3yueHun XMMHUU Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs BaKHOE 3HAUEHUE MTPHOOPENTH
TaKue 1eNH, Kak:

— (¢GopMUpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYJHUYECTBY, CAMOCTOSTEIbHOMY HIPHUHSITUIO PELIEHUH, CIOCOOHOW aaanTHpOBaThCs K OBICTPO
MEHSIOIITUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTb OOy4YeHMs] Ha CHUCTeMaTHyecKoe mpuodiieHue oOydaroumuxcs K
CaMOCTOSITENTLHOM TIO3HABATENFHOW JEATEeIbHOCTH, HAyYHBIM METOJaM TO3HAHUA, (OPMHUPYIOIIUM
MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUHU;

— obecriedeHne yCJIOBUHM, CIIOCOOCTBYIOIIMX TNPUOOPETEHHIO  OOYYaAIOUIMMHUCSA — OIbITA
pa3HOOOpa3HOW NIeATENbHOCTH, TO3HAHMS ¥ CAMOIMO3HAHUS, KIIOYEBBIX HABBIKOB (KIFOYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJISl PA3TMYHBIX BUIOB JICITEILHOCTH;

— (¢opmupoBaHue 00IIeH PYHKIIMOHATHLHOM U €CTeCTBEHHO-HAYYHOU IPAMOTHOCTH, B TOM UHCIIE
yMEHUU OOBSACHITH M OIICHUBATH SIBIICHUS OKPYXKAIOIIETO MHpa, HCIOJIB3ysS 3HAHUS U  OIIBIT,
MOJIyYE€HHBIE MPU U3yYECHUH XUMUH, IPUMEHITh UX MPU PElIeHUH MpoOIeM B MOBCEAHEBHON XKU3HU H
TPYZAOBOH JESITENBHOCTH;

— ¢dopmupoBaHre y OOYYArOIIMXCS TyMaHUCTUYECKHX OTHOIIEHWH, MOHUMAaHUS IEHHOCTU
XUMHYECKUX 3HAHUHM N7 BBIPAOOTKU DKOJIIOTUYECKH I1eJIeCO00pa3HOro MOBEICHUsS B OBITY U TPYAOBOI
JeSITeIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/J0POBBS M OKPYKAIOLIEH MPUPOIHON Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTENH K CaMOKOHTPOJIO M CAMOBOCHHMTAHUIO Ha
OCHOBE YCBOEHHMsI OOIIEUeIOBEUECKHUX LIEHHOCTEH, FTOTOBHOCTH K OCO3HAHHOMY BbIOOpY Mpoduis u
HAIpPaBJIEHHOCTH JaJIbHEHIIET0 00y4YeHHUSI.

OOmiee YUCIO YacoB, OTBEACHHBIX I W3YYCHUsS XUMHUHM Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi, cocTaBisieT 136 dacoB: B 8 kimacce — 68 yacoB (2 yaca B Heen0), B 9 kiacce — 68 yacoB
(2 yaca B HE/IETIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KM3HM 4YeJIOBEKA. XUMHSI B CUCTEME HayK. Tejla U BEleCTBa.
dusnueckre CBOMCTBA BEIIECTB. ArperarHoe coctosHue BemiecTB. [loHATHEe 0 MeTojnax IMO3HAHUS B
xumun. Yucreie BemecTBa u cMecu. CriocoObl pa3ienieHus] CMecei.

ATOMBI U MOJIEKYJbl. XUMHUYECKUE 3JeMeHTbl. CUMBOJIBI XUMHYECKUX 31eMeHTOB. [IpocTeie u
CJIOXKHBIE BelleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass ¢opMyna. BaneHTHOCTP aTOMOB XHMHUYECKHUX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOcuTeNnbHAsE aTOMHass Macca. OTHOCHUTENbHAsE MOJIEKYJIsspHas Macca. MaccoBas
JI0JI1 XUMUYECKOI'O AJIEMEHTA B COCIMHEHUH.

KommuectBo BemectBa. Moisib. MossipHass macca. B3anMoCBs3b KOJIMYECTBa, MAacChl M YHCIA
CTPYKTYPHBIX SIHHHUII BenecTBa. PacyéTel mo hopMysiaM XMMHUYECKUX COCTMHCHHIA.

dusnyueckue U XUMUYECKUE SIBJICHUA. XUMUYECKas peakuusi U e€ Mpu3HaKd. 3aKOH COXPaHECHUS
Macchbl BEHIECTB. XUMHUYECKHE ypaBHeHUs. Kiaccudukanus XUMUYECKHUX peaKiui (COeauHEHUs,
pasoKeHHs, 3aMelIeHUs, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYA0H, IpaBuiaMu paboThl B TabOpaTopuu U mpuéMaMu oOpaIieHus
c JnabopaTopHbIM OOOpyAOBaHHWEM, H3ydye€HHE U oOnucaHue (U3NYECKUX CBOHCTB 0OpPasIoB
HEOpPraHMYECKUX BEIIECTB, HabmojaeHue (usnueckux (IUIaBIeHUE BOCKA, TasHUE JbJa, PacTUPaHUE
caxapa B CTYIIKE, KHTICHUE U KOHJICHCAIIUsI BOJIbI) M XUMHYECKUX (TOPEHUE CBEUH, TPOKATMBAHUE MEIHOM
MPOBOJIOKH, B3aUMOJCHCTBHE MeJa C KHUCIOTOW) SBJICHUM, HAOJIOJEHHE M OINHUCAHHUE TPU3HAKOB
MPOTEKAHUS XUMHUYECKUX peakiuil (pa3iokeHne caxapa, B3auMOICHCTBHE CEPHON KUCIIOTHI C XJIOPUIOM
Oapusi, paznoxxenue rugapokcuaa meau (1) mpu HarpeBaHuu, B3auMOJICHCTBHE JKeJie3a C PAaCTBOPOM COJIU
meau (1), uzydenue crnocoOOB pa3eNeHus] CMECeii: ¢ MOMOIIBI0 MarHUTa, GUIBTPOBaHUE, BBITAPUBAHUE,
TUCTHIUISIIMS, XpomaTtorpadus, MpOBEACHHE OUYMCTKHA TOBAPEHHOW CONHM, HaONIOEHWE W ONHCaHUe
pe3yAbTAaTOB MPOBEAEHUS ONBITA, MIUIFOCTPUPYIOLIEIO 3aKOH COXPAaHEHUs MAacChl, CO3JIaHHWE MOJeIen
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Ba:kneiinue npeacTaBuTe 1 HEOPraHUYECKMX BellleCTB

Boznyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — anemMeHT U mpocToe BemiecTBo. Haxoxnenue
KHCIIOpO/ia B IpUpoJie, GU3NYECKUE U XUMUUECKHe cBOMCTBA (peakiuu ropenus). Oxcuasl. [Ipumenenue
kucioposa. CrocoObl TOJNYYEHHS KHCIOpOJa B JIA0OpaTOpwM W TMPOMBINIIEHHOCTH. KpyroBopor
Kucnopoa B mpupojie. O30H — alIoTpoIiHas MoIu(UKAIHS KHCIOPO/a.

TemnmoBoit  3pdekT XUMHUYECKOW  peakIuHu, TEPMOXUMHUYECKHE ypaBHEHUS, DOK30- U
SHJOTEPMUUYECKHE peaklHnH. TOIUIMBO: Yroidb M METaH. 3arpsi3HEHHE BO3/yXa, YCUJIEHHE MapHUKOBOIO
addekra, pa3pylieHre 030HOBOTO CIIOSI.

Bogopon — snemeHT M mpocToe BemiecTBO. HaxoxkneHue Bojopoja B mpupoje, (pusnueckue u
XUMHUYECKHUE CBOMCTBA, TPUMEHEHHE, CITIOCOObI oydeHus. Kuciaotsr u comm.

Mossipabiii 00bE€M ra30B. Pacu€Tel M0 XUMUYECKUM YpaBHEHUSM.

®dusnyeckre cBoMcTBa BOJIbl. Boga kak pactBoputenb. PacTBopbl. HachlllieHHbIE M HEHACHIIIIEHHbBIE
pacTtBopbl. PacTBOpMMOCTH BemiecTB B BoJe. MaccoBasi 10/l BEIIECTBA B PacTBOpPE. XHUMHYECKHE
cBoiictBa Boabl. OcHoBaHusA. Poiab pacTBOpoB B MpHUpoAe M B KU3HHU 4deloBeKa. KpyroBopoT BoOIbI B
npupojie. 3arpsi3HeHHE MPUPOIHBIX BoJI. OXpaHa U OUMCTKA TPUPOIHBIX BOJ.



Knaccudukanuss  Heoprammuyeckux — coeaumHeHuil.  Oxcuapl.  Kiaccudukanms — OKCHIIOB:
coseoOpasyromue (OCHOBHBIC, KHUCIOTHBIE, amM(OTEepHBIE) H HeconeoOpasyronme. HomeHkmarypa
okcu10B. du3nueckrne U XUMHUYECKHE CBOMCTBA OKCUIOB. [lomydeHne okcuaoB.

OcHoBanus. Knaccudukanus ocHoBaHMM: MIENOYM U HEpAaCTBOpUMbIE ocHOBaHM. HomeHknaTypa
ocHOBaHMH. DU3nyecKne 1 XMMUYECKHE CBOMCTBA OCHOBaHUU. [loiryuenre oCHOBaHUI.

Kucnorsl. Knaccudukanus kucinor. Homenknarypa kucinor. @U3nuecKue 1 XMMUYECKHE CBOMCTBA
kucnot. Psan aktuBHoctu metaiuioB H. H. bekerosa. [lomyuenue Kucior.

Conu. Homenkinarypa coneil. @u3znueckue 1 XuMuieckue cBoictsa cozeil. [lonyuenue coneil.

I'enernueckas cBA3b MEXAY KJacCaMHM HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIpEAEICHUE COJAEpKaHUs KUCIOpoJa B BO3AyXe, IOJy4YeHHEe, coOupaHue,
pacrio3HaBaHME M U3y4EHHE CBOMCTB KHUCJIOPOAA, HAOJIOCHUE B3aUMOJEHCTBUS BELIECTB C KUCIOPOAOM
Y YCJIOBUSI BOSHUKHOBEHHUS U MPEKpalleHus TopeHus (moxapa), 03HaKOMJIEHHEe ¢ oOpa3liaMu OKCHJOB U
ONHMCAaHHWE HUX CBOMCTB, MOJYy4YEHHE, COOMpAHUE, PpAcClO3HABaHWE U H3YYEHHE CBOWCTB BOJOpOJa
(ropenue), B3auMmopeiictBue Bojopoaa ¢ okcuaom Mmenu  (Il)  (Bo3moxHO wucmosb30BaHUE
BUJIEOMATEpHAIIOB), Ha0JII0IeHNE 00pa310B BEIIECTB KOJIMYECTBOM 1 MOJIb, MCCiIe10BaHUE OCOOEHHOCTEN
pacTBOpPEHMs] BELIECTB C Pa3jIMYHON pPacTBOPUMOCTBIO, NPUTOTOBJIEHUE PACTBOPOB C OINpPEAEIEHHOU
MaccOBOH J10JIell paCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJbI C METAJUIAMU (HATPUEM U KaJbIUEM)
(BO3MOXXHO HCIIOJIb30BaHME BUAECOMATEPHUAJTIOB), HCCIEJOBaHUE OOpPA3LOB HEOPraHUYECKUX BEILECTB
pa3IUYHBIX KJIACCOB, HAOIIOJEHUE U3MEHEHUSI OKPAaCKU MHAMKATOPOB B PAacTBOpaxX KUCIOT M ILEIOYeH,
u3zyueHue B3aumojeiicteus okcuga Meau (Il) ¢ pacTBopoM cepHOM KHCIOTBI, KHUCIOT C MeTallIaMHu,
peakuuil HeUTpanu3anuy, OJTy4eHHEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJTHOTO METAIUIA JPYTUM
U3 pacTBOpa COJIM, PELIEHUE IKCIIEPUMEHTAIbHBIX 3a7a4 [0 TeMe «BakHel11e Kiacchl HEOPraHUYEeCKUX
COCIMHEHUI.

Ilepuoanueckuit 3akoH u Ilepumoamueckasi cucrema xumudeckux 3jaementos JI. H.
MenneneeBa. CrpoeHue aTroMoB. Xumuuyeckasi cBf3b. OKHCINTEIbHO-BOCCTAHOBHUTEJbHBIE
peaknnu

IlepBble TOMBITKM KiIacCU(UKALUN XMUMHUYECKHX »3JeMeHTOB. [loHsATHEe O rpynmax CXOIHBIX
9JIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMENbHbIE METalUIbl, TaJIOT€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEpHbIE OKCHJIBI U TUIAPOKCHIBI.

[lepnonnueckuit 3akoH. llepuonnueckas cucrema xumuueckux anemeHTtoB [[. M. MeHnneneesa.
Koportkonepuoanast u anuuHonepuoHas ¢popMsel [lepruoaudeckoid CUCTEMbl XUMUUYECKUX 3J€MEHTOB /l.
N. Menneneesa. Ilepuoasl u rpymnmbsl. @PU3HMUECKUN CMBICI TOPAIKOBOTO HOMEPA, HOMEPOB MEPUOIA U
IPYMIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sjaep. M3ortombl. OnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
o0osoyek aTromMoB mepBbix 20 xumuueckux nneMeHToB llepmonnueckoii cucremsl [I. . Menneneesa.
XapakTepucTUKa XMMHUYECKOIO JJIEMEHTa Mo ero mnosoxeHuto B Ilepmonmueckoit cucreme [l W.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHMHYECKHX D3JIEMEHTOB, METAJUIMUECKUX H
HEMETAJTMYEeCKUX CBOMCTB IO TPyIIaM U MepUOJIaM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuoanyeckoil CHUCTEMbl XMMHUYECKHUX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. [[. 1. MenneneeB — yu€HbIN U rpak JaHUH.

Xumnueckas cBsi3b. KoBaneHTHas (IOJSIpHAs M HENOJSIPHAs) CBA3b. DJIEKTPOOTPULATEIBHOCTD
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBA3b.



Crenennr oxucieHus. OKHUCIUTEILHO-BOCCTAHOBUTEILHEIE pCaKkuu. Hpoueccm OKHCJICHUA U
BocCTaHOBIICHUsI. OKHUCIUTEN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHrne oOpasloB BEIISCTB METAUVIOB M HEMETA/UIOB, B3aMMOJICHCTBUE THUAPOKCHIA LUHKA C
pacTBOpaMHU KHCJIOT U IIEJ0YeH, MPOBEICHUE OINBITOB, WLIFOCTPUPYIOIIUX MPHUMEPbl OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peaKlnii (TOpeHHe, peakliuy Pa3ioKeHHs, COCTUHEHNUS).

Mescnpeomemmnuie cesnzu

Peanuzanus MeXNpeaMETHBIX CBA3CH NpPU U3YYEHHU XMMHMH B 8 KJacce OCYLIECTBIIETCS depes
HUCITIOJIB30BAHUE KaK 06H_[I/IX CCTCCTBCHHOHAYYHBIX HOHHTHﬁ, TaxK U HOHHTHﬁ, ABJIAIOIIUXCA CUCTEMHBIMHU
JUISL OTZICJIbHBIX MIPEAMETOB €CTECTBEHHOHAYYHOT'O IIUKJIA.

OOr1re ecTeCTBEHHOHAYYHBIC MOHATHS: HAy4YHbIH (aKT, TUIIOTE3a, TEOPHsl, 3aKOH, aHAJIU3, CHHTE3,
KJIacCH(pUKAIUSA, TEPHUOANIHOCTh, HAOIIOCHNE, IKCIEPUMEHT, MOJCIMPOBAHUE, U3MEPCHUE, MOJCIb,
SIBJICHUE.

®dusuka: Marepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUI, U30TOIbI, PAJUOAKTUBHOCTb,
MOJICKYJIa, JJIEKTPUYECKUI 3apsiji, BEUIECTBO, TelO, 00BbEM, arperaTHOe COCTOSHHE BEIIECTBA, ras,
(bu3HYeCKre BETMYNHBI, €MHUIIBI H3MEPEHHUS, KOCMOC, TUIAHETHI, 3BE3/161, COITHIIE.

buonorus: porocunres, neixanue, ouochepa.

I'eorpadus: armochepa, rumpocdepa, MUHEpPAIbl, TOPHBIE MOPOJBI, IMOJIE3HBIC HCKOIMAEMBbIE,
TOILTMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMH4YeECKasi peaKuust

[lepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumuueckux anemeHTtoB [[. M. MeHnneneesa.
CrpoeHue aromMoB. 3aKOHOMEPHOCTHM B H3MEHEHMHM CBOMCTB XMUMHUYECKHX D3JIEMEHTOB MEPBBIX TPEX
NEepPUOJOB, Kalus, KajdblUs M MX COECIUHEHUH B COOTBETCTBHUM C IIOJIOXKEHHEM DJJIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHne BelecTBa: BUJbI XMMHUYECKON CBA3U. THUIBI KPUCTANIMYECKUX PELIETOK, 3aBUCHMOCTD
CBOMCTB BEILIECTBA OT THIA KPUCTAIUNINYECKON PEIIETKN U BUAA XUMUYECKOHN CBS3H.

Knaccudukanus 1 HOMEHKJIAaTypa HEOPraHMYECKHX BEIIeCTB. XMMHUYECKUE CBOICTBAa BEILECTB,
OTHOCSIIIUXCS K  Pa3jM4YHBIM  KJlacCaM HEOPraHMYECKHUX COCIWHEHUH, TEHETUYeCKas CBs3b
HEOpPraHMYECKUX BEIIECTB.

Knaccupukanus XUMHUYECKHMX pEaKIUil MO pa3iMuHbIM @pHU3HaKaM ([0 YHCIy U COCTaBy
YYacTBYIOUIMX B pPEaKIMM BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, MO0 HW3MEHEHHIO CTENEeHEW OKHCICHUS
XUMHUYECKHUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTHUIO KaTalu3aropa). DK30- U IHJIOTEPMUYECKHE
peaxkuu, TEpMOXUMUYECKUE YPABHEHHUS.

[lonatue o ckopocTH XuUMHUYecKol peakiuu. I[loHsTHe 00 O00paTMMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. llonarne o kartanumse.
[lonsTe 0 XMMu4eckoM paBHOBecUH. DaKTOpBI, BIMSIOIMIME HA CKOPOCTb XMMHUYECKOM pPEAaKIHMH U
10JIO)KEHNE XMMHUYECKOTO PABHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEAKLMH,  DJIEKTPOHHBIM  OaJlaHC  OKHUCIUTENbHO-
BOCCTaHOBUTENBbHON peakiuu. CocTaBieHne YpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C
MCIOJIb30BaHNEM METO/1a 3JIEKTPOHHOTO OanaHca.

Teopust MEKTPOJIUTHUECKON TUCCOLMAIMN. DJIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AMcCOLMalMK BEIECTB C Pa3jIMUYHBIMM BUAAMHU XUMUYECKOU cBs3U. CTeneHb AMCCOLMALMH.
CunbHble U crabble AIEKTPOIHTHI.



Peakiium wnoHHOTO oOOMeHa. YCIOBHS MPOTEKAaHWs pPEeaKIMid HOHHOTO OOMEHa, IOJIHBIE |
COKpaIllEHHbIE HWOHHBIE YypaBHEHMs peakuuil. CBOHCTBa KHCJIOT, OCHOBAaHUM U COJEd B CBETE
MIPEACTABICHUN 00 3JEKTPOJIMTUUECKON nuccorualui. KadecTBeHHBbIE peakiuu Ha WOHBL. [loHATHE O
TUIPOJIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C MOJEISIMHU KPUCTAIUIMUECKUX PELIETOK HEOPraHMYECKUX BELIECTB — METAIIIOB U
HeMeTalIoB (rpadura M anmasa), CIOKHBIX BEIIECTB (XJIOPHAA HATPHs), UCCICIOBAHHE 3aBUCUMOCTHU
CKOPOCTHM  XMMHMYECKOW peakuuu OT  BO3ACHCTBHS  PAa3NMYHBIX  (PAKTOPOB, HCCIIEOBaHUE
AJIEKTPOIPOBOJHOCTH PAacCTBOPOB BEUIECTB, Ipollecca JUCCOLMALMU KHCIOT, LIEJIO4Yed U coJsel
(BO3MOKHO HCIIOJIb30BAHME BHJICO MAaTEPHANIOB), MPOBEIECHUE OIBITOB, WJUIIOCTPUPYIOMIMX MPU3HAKU
MPOTEKaHUs peaklnii MOHHOTrO oOMeHa (oOpazoBaHUE OcCaliKa, BBIIEICHHE Ta3a, 0Opa3oBaHHE BOJBI),
OTIBITOB, WJUTIOCTPUPYIOLIUX MPUMEPbI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil (ropeHue, peakiuu
pas3joXKEHUs, COEIMHEHUs), PACIIO3HABAHWE HEOPraHMYECKHX BEIIECTB C MOMOIIbI0 KaueCTBEHHBIX
peaxkiuii Ha HOHBI, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/1au.

HemeTtayuuibl M MX coeIMHEHUSA

OOmast xapakTtepucTuka TajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC CTEHCHU
okucnenus. CTpoeHne u (GpU3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIOTEHOB. XMMUYECKHE CBOWCTBA
Ha IIpUMepe XJiopa (B3auMoIeCTBUE C METAJIIaMH, HEMETaJlllaMy, 1ejaoyamu). Xiaopoogopo. ConsHas
KHCIIOTa, XMMHUYECKHE CBOMCTBA, IMOJNy4YeHUEe, MpuMeHeHue. JleiicTBue XJiopa M XJIOPOBOAOpOJa Ha
OpraHu3M uesoBeka. BakHele XJI0pUabl U UX HaXOXKJCHHE B IPUPOJE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE
crenenn okucieHus. CtpoeHne M (U3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI.
AmoTpornHbie MOAU(UKAIIMK KHUCIOpPOJa W Cepbl. XUMHUYECKHE CBOWCTBa cepbl. CepoBoAopoa,
CTpoeHHe, (U3MYeCKHe M XUMHYecKHe CcBoilcTBa. OKCHIBI cepbl Kak MpPEICTaBUTENN KHUCIOTHBIX
okcuioB. CepHasi KUCIIOTa, PU3NYECKHE M XMMHUYECKHE CBOWCTBa (0OlIME Kak IMpencTaBUTENs Kiacca
KHCIIOT U crneunduyeckue). XUMUYECKHE peakluu, JeKallue B OCHOBE IPOMBIIUIEHHOIO crocoda
MIOJIy4€HUs1 CEepHOM KHUCHOThL. IIpumeHeHne cepHoil kucinoTbl. COlM CEpHOM KHUCIIOTHI, KaueCTBEHHAs
peakuus Ha cynabdaT-noH. HaxoxeHue cepbl U €€ cCoelMHEHUH B Mpupoje. XMMHUYECKOe 3arps3HEeHue
OKpY>Kalollel cpeabl COeIMHEHUSIMU cepbl (KUCIOTHBIE IOXIU, 3arps3HEHHE BO3/1yXa M BOJOEMOB),
CIOCOOBI €ro MPeI0TBPAILCHHS.

OO6mras xapaktepuctuka 3eMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbBIC
CTETIEHU OKHCIIEHUs. A30T, pacupoCTpaHEHUE B MpHUpoAe, (U3NYECKME U XMMHYECKHE CBOWCTBA.
Kpyrosopor a3zota B mpupone. AMMHUAK, €ro (QuU3M4Yeckue W XHUMUYECKHE CBOICTBa, MOJy4yeHUE U
npuMmenenue. Coiav aMMOHUS, UX (U3NYECKHUE U XMMHUYECKHEe CBOICTBa, mpuMeHeHue. KauecTBeHHas
peakiys Ha MOHBl aMMOHUS. A30THas KHCJOTa, €€ moiydyeHue, Gpu3nyeckue U XMMUYECKHE CBOWCTBA
(oOmme Kak MpencTaBUTENs Kjlacca KHUCIOT M cnenuduueckue). Mcnoab3oBaHMEe HUTPATOB M COJIEH
aMMOHHMSI B KauyeCTBE MHHEPAIbHBIX YHO0OpeHHi. XuMHUYecKoe 3arps3HEHHE OKpYKalolled Cpeabl
COEIMHEHUSIMHM a30Ta (KHUCIOTHBIE JIOKIM, 3arps3HEHHE BO3JyXa, MOYBBl M BOA0EMOB). Docdop,
aJuIoTponHble Monudukanuu docdopa, Gusnueckue U xumudeckue cpoictBa. Okcua ¢dochopa (V) u
dbochopnHas kucnoTa, Gpu3nUECKHe W XMMHUUYECKHE CBOWCTBA, mojydeHue. Mcmomb3oBanue ¢docharoB B
KauyecTBE MUHEPAJIbHBIX Y100pEHUH.

O6mras xapaktepuctuka 351eMeHTOB |V A-rpynmbel. OcOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHBIE
CTEIeHU OKHCIIEHUS. YTIIepoJ, aJUIOTPOIHbIE MOAU(PHUKAIIUH, PACTIPOCTPAaHEHHE B MPUPOE, GU3NIeCcKue
U XUMHYecKue cBoiictBa. Ancopbuusa. KpyroBopor yriepoma B mpupoge. OKcuIbl yriepoaa, HX
¢usnyeckue M XMMUYECKHE CBOMCTBA, JCHCTBHE Ha KMBBIC OPraHU3MBbI, NOJYYEHHWE U TPUMEHEHHE.



DKoJoruveckre mpoodiemMsbl, cBsi3aHHbIe ¢ okcuaoM yriepona (1V), rumoresa rmodaabHOTO MOTEIUICHUS
KJIMMaTa, TapHUKOBBIN 3((deKT. YronbHas KUCIOTa U €€ CONH, UX PU3NYECKHe U XUMHUYECKHE CBOMCTBA,
nojiyueHue u npumeHenue. KauectBeHHas peakuus Ha kapOoHaT-vOHBL Vcmonb3oBaHue kapOOHATOB B
OBbITY, MEIUIIMHE, IPOMBIIIICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHayasbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHUAX yriepoja (MeTaH,
3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TIIMLEPHUH, YKCYCHas KUcaoTa). [IpupojHble HCTOUHUKHU YIJIEBOIOPO/IOB
(yromb, mpupoaHblii ra3, He(Th), HPOAYKTHl HX TNepepadoTku (OeH3WH), MX pOJb B OBITY H
IIPOMBIIIIEHHOCTH. [loHsTHE O OMOJIOrMYECKH Ba)KHBIX BEIIECTBAX: KUpPax, OeNKax, yrieBoJax — U HUX
pOJIu B )KM3HM uesoBeka. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COEANHEHU.

Kpemuuii, ero ¢usnyeckue U XMMHUYECKHE CBOMCTBA, MojiyueHHe U npumeHeHue. CoeauHeHUs
kpemHHs B mpupojae. OOmmue mnpencrtaBieHus o0 okcuae kpemaus (V) um kpeMHHEBOW KuHCIIOTE.
Cunukatel, X UCIOJb30BaHHE B OBITY, B MPOMBINUICHHOCTH. BaxkHeiine cTpouTeabHble MaTepuabl:
KepaMHuKa, CTEeKJO, LEeMeHT, OeToH, xeine300eTroH. [IpobOrembl 0G€30macHOrO  HCIOJIB30BAHUS
CTPOMTENbHBIX MAaTEPUAJIOB B IOBCEIHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpa3lloB HEOPraHWYECKUX BEIECTB, CBOWCTB COJISHOM KHUCIIOTBI, IPOBEICHHE
KAUeCTBEHHBIX pEaKUMH Ha XJOPUA-UOHBl W HAOJIOJIEHUE MPU3HAKOB HX TMPOTEKaHMs, OMBITHI,
oTpakaromue (U3NYECKHe W XUMHUYECKHE CBOWCTBA TaJIOTEHOB W WX COEAWHEHHWHA (BO3MOXKHO
UCIIOJIb30BAaHUE  BHJIEOMATEPUANIOB), O3HAaKOMJIGHHE ¢ oO0pa3lamMu  XJOpUAOB  (TaJIOreHH]IOB),
O3HaKOMIIEHHE ¢ o0pa3lamMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO MCIOJIb30BaHUE BUICOMATEPHUATIOB),
HaOIo/IeHne mpoiecca OOyIIMBaHMs caxapa Moj JEHCTBHEM KOHILIEHTPUPOBAHHOM CEPHOM KHUCIOTHI,
M3Y4YEeHHE XUMUYECKHX CBOMCTB pa30aBIeHHON CEpHON KUCIIOTHI, IPOBEACHHE KaUeCTBEHHOUN peakluy Ha
cyiabpaT-uoOH M HaONIo/IeHHWE NpU3HAKa €€ MpPOTEeKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMH CBONCTBAMU
azoTa, ¢ocdopa U UX coeAMHEHUN (BO3MOKHO HCITOJIb30BaHUE BUACOMATEPUAIIOB), 00pa3iaMu a30THBIX
u QocopHbIX ynoOpeHui, MoaydyeHue, coOMpaHHe, paclio3HaBAaHWE W HM3YUCHHE CBOMCTB aMMHaKa,
MIPOBEJICHUE KAueCTBEHHBIX pEaklIMi Ha HMOH aMMOHMS U (oc]aT-HOH U U3yYEHUE IMPU3HAKOB HUX
INPOTeKaHMs, B3aHUMOACHUCTBUE KOHIIEHTPUPOBAHHOM a30THOW KHUCIOTBI C MeAblo  (BO3MOXKHO
UCIOJIb30BaHNE BUJECOMATEPHATIOB), W3YYCHHE MOJeNiell KPUCTAIIMYECKHX PEIIETOK anMasa, rpadura,
¢bymiepeHa, 03HaKOMJIEHHE € IPOLIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOHCTBOM MpPOTHBOra3a, MojiyueHue, coOupaHue, paclo3HaBaHWE U U3y4yeHHE CBOMCTB YIJIEKUCIOIO
rasa, IMpoOBEJCHUE KAaueCTBEHHBIX peaklUui Ha KapOOHAT M CWIMKAT-MOHBI M M3y4y€HUE MPHU3HAKOB HX
MPOTEKAaHUs,  O3HAKOMJIEHME C  NPOAYKIMEW  CHWIMKaTHOM  NPOMBIIUIEHHOCTH,  pELIeHHE
AKCIIEPUMEHTAIBHBIX 33/a4 10 TeMe «BakHele HeMeTalIbl U UX COSAMHEHU.

Metanabl M UX COeIMHEHUS

OO0miasi XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHMHM HMX TOJOXKEHUS B
Ilepuognueckoit cucreme xumuueckux snemeHToB JI. M. MenneneeBa u crpoenus aromoB. CTpoeHHE
MeTaioB. MeTrannndyeckasi CBs3b M METaJUIMUecKass KPUCTaUIMYecKas pPeméTka. DIeKTPOXUMHUUECKHA
psan HanpsbkeHMH MetaiioB. DU3MUECKWe M XUMHMYECKHe CBOicTBa MerayuioB. OOmme crnocoObl
NOJTy4eHUs: MeTasioB. [IoHATHE O KOPPO3UH METAJUIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI UX OT KOPPO3HH.
Crnnassl (CTallb, 4YyT'yH, JIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHHUE B ObITY U IPOMBIIIIEHHOCTH.

[[lenounble MeTauibl: MoJIoKeHHE B Ilepmomumyeckoil cucremMe XMMHYECKHUX 3JjieMeHToB [, .
MenpeneeBa, CTpOCHHE WX aTOMOB, HaXOkJeHHe B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUIIbI U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHne 1menoYHbIX MeTalIoB
U UX COCIUHECHUM.



[[lenoyHo3eMenpHbIE METAJUIBI MAarHMd M KajdbLMil: moyiokeHue B llepronnueckod cucreme
XuMH4YecKux 3yeMeHToB /. 1. MeHneneeBa, CTpoeHHE UX aTOMOB, HaXOXKJICHUE B Ipupoie. Puznueckue
U XUMHUYECKHE CBOMCTBa MarHusg M Kainplus. Bakueiimme coeauHeHMs] Kajablusl (OKCUA, TUAPOKCHUI,
comu). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS!.

Ammomunuii: nonoxkenue B [lepuonnueckoit cucreme xumuueckux snemeHToB [{. . Menneneena,
CTPOCHHUE aToMa, HaxoxiaeHue B mpupoge. Du3nMyecKkne M XUMUYECKHE CBONCTBA aQIFOMUHUS.
AmMdoTepHbIe CBOWCTBA OKCUIA U THIPOKCH A ATTFOMHHHSL.

Kenezo: nonoxenue B Ilepuoanmueckoir cucreme xummueckux snemeHToB . M. Menneneesa,
CTpPOEHHE aToMa, HaxoxJeHue B mpupoje. dusmyeckne U XUMHUUYECKHE CBOMCTBa xkene3a. OKCHUBbL,
ruapokcubl U coiu sxenesa (1) u sxenesa (111), ux cocra, cBoWCcTBa U MOTy4YEHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C oOpa3laMy METalIOB M CIUIAaBOB, MX (U3NYECKUMHU CBONCTBAMU, HU3YUYCHHE
pE3yNbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJIb30BAHME BHJIEOMATEPHANIOB), OCOOEHHOCTEMH
B3aUMOJICHCTBUSL OKCHJA KajbllMg M HATPHUS C BOJON (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPHAIIOB),
HCCTIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIpoOllECCa TOPEHMs JKele3a B KHUCIOpoae (BO3MOXKHO
WCII0JIb30BaHUE BUACOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIM Ha MOHBI: MaTHMUS,
KaJIbIIMS, aJTIOMUHMS, 1TMHKa, xkene3a (1) u xenesza (111), mexu (I1), Habmronenne u onvcanue MPoLECCOB
OKpalllMBaHUsl IUIAMEHHM HMOHAMHM  HATpUs, Kajdus ¢ KaiblUs (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(DOTEPHBIX CBOMCTB TMAPOKCHIA aIOMUHUS U TUAPOKCHIA IIUHKA,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4 0 TeMe «BakHele MeTaibl U UX COeTUHEHUS.

XuMHUS U OKpYKAOLIas cpeaa

BemecTBa 1 MaTepualsl B IOBCEAHEBHOM KHU3HU ueloBeka. be3omnacHoe ucronb30BaHUe BELIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBasi moMoIb Npyu XUMUYECKUX 05KOTaX U OTPABJICHHSIX.

XUMHYECKOE 3arpsi3HEHHE OKpyXkaromiehd cpeasl (MpeaesbHas JOIMyCTUMas KOHIEHTpaIus
Beulects, nanee — [1JIK). Ponb XxumMuu B pemieHnu 3K0J0THYeCKUX MPoOIIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHne 00pa3lioB MaTepuaoB (CTEKIIO, CIIJIaBbl METAIIOB, MOJTMMEPHBIE MaTEPHAIIBI).

Mesicnpeomemmwie céasu

Peanuzaius MexnpeaMeTHBIX CBA3EH NPH M3YYEHHM XUMHHM B 9 Kiacce OCYIIECTBIISIETCS 4epes
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHSITHH, TaK U MOHSATHH, SBISIOMIUXCSI CUCTEMHBIMU
JUTSL OTJICTIBHBIX MTPEAMETOB €CTECTBEHHOHAYYHOTO ITUKJIA.

OO6mre ecTeCTBEHHOHAYYHBIC TIOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOpHUsl, aHAIN3, CHHTE3,
KJaccupuKkanmsi, MepUOANIHOCTh, HAOIIOJCHUE, DKCIIEPUMEHT, MOJEIMPOBAHUE, U3MEpPEHUE, MOJCIb,
SIBJICHHE, TAPHUKOBBINA d(HPEKT, TEXHOTOTHS, MaTEPHAITHI.

®duznka: MaTepusi, aToM, IEKTPOH, MPOTOH, HEUTPOH, MUOH, HYKIIU]I, U30TOMbI, PAAUOAKTUBHOCTD,
MOJIEKYJa, OJJIEKTPUYECKUU 3apsii, MNPOBOJHUKH, TMOIYIPOBOJHUKU, JAUIICKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeNO, OO0BEM, arperaTHO€ COCTOSHHE BEIIECTBa, Tra3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTANTMYECKasl penIéTka, CIjIaBbl, (U3WUECKHE BEIUYMHBI, CIUHUIIBI H3MEPEHHs, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dorocuHTes, npixaHue, Ouocdepa, sKocucTeMa, MHHEpalbHbIe yI0OpeHwUs,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MUHEpadbl, TOPHbIE IMOPOAbI, IOJE3HbIE HCKOMaeMbIE,
TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yIbTaThl OCBOSHUS MPOrPaMMbl OCHOBHOTO 0O0IIEro 0O0pa3oBaHUs JOCTUTAIOTCS
B xo/i¢ 00yueHHUs XMMHUHM B €IMHCTBE y4eOHOW U BOCHUTATENHHOM [1E€ATENbHOCTH B COOTBETCTBUU C
TPAJAULIMOHHBIMU POCCHUMCKUMH COLMOKYJIbTYPHBIMU U JIyXOBHO-HPABCTBEHHBIMH I[EHHOCTSMH,
NPUHATHIMU B O0IECTBE MpaBWJIaMM M HOpPMamH TIOBEIEHUS U CIIOCOOCTBYIOT IIpolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLUAIM3AINH 00Y4aIOIIHUXCS.

JIngHoCTHEBIE PE3YyJIbTaThbl OTPAXKar0T I'OTOBHOCTb 06yan0H1ch;1 PYKOBOJACTBOBATLCA CHUCTEMOH
IIO3UTUBHBIX IECHHOCTHBIX OpI/IeHTaLII/If/’I " paCHIMpPCHUC OIbITa ACATCILHOCTHU Ha eé OCHOBC, B TOM 4YHCIJIC
B YAaCTHU:

1) naTpruoTHYeCKOro BOCIIUTAHUS:

LIEHHOCTHOI'0 OTHOLIEHUA K OTEYECTBEHHOMY KyJIBTYPHOMY, HCTOPUYECKOMY K HAy4YHOMY
HACJIEIUIO, TOHUMAaHUsI 3HAaYeHHs] XMMUUYECKO HAyKH B KU3HU COBPEMEHHOT'O OOIECTBA, CIOCOOHOCTH
BIIQJIETh JIOCTOBEPHOW HHQOpMAIMEl O TMepeAoBbIX JOCTIDKCHUSAX U OTKPBITUAX MHUPOBOH U
OTEYECTBEHHON XMMUHU, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

MMPpEACTABJICHUA O COONMAJIBHBIX HOPMAX MU MpaBUIax MEKINYHOCTHBIX OTHOLIEHUN B KOJIJICKTHUBE,
KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO TIOJIE3HOW, y4eOHO-HCCIIeIOBATEILCKOM,
TBOPUYECKOHN M IPYTHX BUAAX JCSATEILHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM JNEATEIHHOCTH
IIpHU BBIIIOJIHCHUN y‘-Ie6HI)IX, IMMO3HABATCJIIbHBIX 3a/a4, BBIIIOJIHCHUN XHUMHWYCCKUX DOKCIICPUMCHTOB,
CO3/IaHUU Y4EOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIOHMMAHHUIO M B3aMMOIOMOIIU B MPOIIECCe ITOM
y4eOHOU AeSITeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEICHHWE M TMOCTYNKH CBOMX TOBapHINEH C
MO3UIIUN HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN TTOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XUMHUYECKOW PEaKIHMH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIONINE OCHOBY ISl TOHUMAaHHMS CYIIIHOCTH HAYyYHOMR
KapTUHBI MHpa, NPEACTABICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX pPa3BUTHA IMPUPOJbI, B3aUMOCBA3AX
YeJIOBEKa C MPUPOTHOM CPEIOH, O POJIM XUMHH B TTIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATENbHBIE MOTHBBI, HANpaBJICHHbIE HA TONyYeHHE HOBBIX 3HAHUM MO XHUMHH,
HeoOXomuMBbIe ISl  OOBSICHEHHMs HAOMIOJAaeMbIX TMPOLECCOB U SBJICHHM, I03HABATEIbHOM,
WH()OPMAIIMOHHOW M YUTATEIhCKON KYyIbTYphl, B TOM YHCJE HABBIKOB CAMOCTOATEIHHOU pPabOTHI C
y4eOHBIMH TEKCTaMH, CHPAaBOYHOW IJIUTEPATypoOil, JOCTYIMHBIMH TEXHUYECKHUMH CpPEICTBAMU
WH(POPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOyYEeHHMIO W TIO3HAHWIO, JFOOO3HATENBHOCTh, TOTOBHOCTH M CIOCOOHOCTh K
caM000Opa30BaHUIO, TPOCKTHONW M HCCIIEAOBATEIBCKOM JEATENHPHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YEeHHS B JajbHEHIIEM;

4) hopMHUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha
3JI0pOBBIM 00pa3 KU3HU, OCO3HAHUE TMOCIEICTBUN U HEMPUSATUE BPEIHBIX MPUBHIYEK (YIOTpeOIeHUs
QJIKOTOJISl, HApPKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOMIOJCHHUS TMpaBWi OE30MaCHOCTH TMpH
00palIeHnu ¢ XUMUYECKIMH BEIIECTBAMH B OBITY U pEIbHOM KHU3HH;

5) Tpy10BOro BOCIIMTAHUS

MHTEPEC K MPAKTUYECKOMY U3yUYEHHIO Mpodeccuii U Tpyaa pa3iuyHOro poja, YBaKCHHUE K TPYLy
U pe3ysibTaTaM TPYIOBON NEATEIbHOCTH, B TOM YHCIIE Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAaHUH IO
XUMHH, OCO3HAaHHBIM BBHIOOP HMHIUBUAYATbHOW TPAaeKTOPUM MPOJOKEHHUS 00pa3oBaHUS C YUETOM
JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHH, OOILECTBEHHBIX HHTEPECOB W MOTpeOHOCTEH,



yClemHol Mnpo(eccHOHaNbHOM JEesATeIbHOCTH W Pa3BUTUS HEOOXOIUMBIX YMEHHUH, TOTOBHOCTb
aZlanTHPOBATHCS B MPO(ECCHOHAIBHOM cpene;

6) 9K0JIOTNYECKOT0 BOCTIUTAHHUS:

9KOJIOTMYECKU I€JIECO00pa3HOe OTHOUIEHUE K MPUPOIE KaK UCTOYHUKY KU3HHU Ha 3eMie, OCHOBE
€€ CyILeCTBOBAHUS, IOHUMAHUE IIEHHOCTH 37J0POBOrO U 0€30MacHOro obpasa »KU3HH, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (H3MYECKOMY M TICHXHYECKOMY 30POBBIO, OCO3HAHHE IICHHOCTHU
COOJIIOJICHHsI MIPaBUJI 0€30IIaCHOTO IOBEIEHUs NMpH paboTe ¢ BEIIECTBAMM, a TAKXKE B CUTYyalUsX,
YTPOKAKOIIUX 310POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NPHUMEHATh 3HAHMS, IOJlydyaeMble NPU M3Yy4EHUH XMMHUH, JUISl pelleHus 3aaad,
CBSI3aHHBIX C OKPYXKAIOLIEH NMPUPOJHOM CPENOH, U1 NMOBBILICHHS YPOBHS 3KOJOTMYECKOUW KYJIBTYpBI,
OCO3HAHMA TJI00AJTBHOTO XapakTepa HKOJOTHYECKUX MpOOJIeM M IMyTed WX PEeHIeHUs MOCPEICTBOM
METOZ0B XHMMMH, DKOJOTMYECKOIO0 MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B II03HABATEIBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe wMeranpeaMETHBIX pPE3YyJbTaTOB BBIACHSIOT 3HAYUMBIE [ (QOPMHUPOBAHUS
MHUPOBO33PEHHUs O0IIEHAYyYHbIE TOHATUS (3aKOH, TEOpHUs, PUHIUI, TUIIOTe3a, GaKT, cucTeMa, IPOIECC,
SKCIIEPUMEHT U JIPYroe.), KOTOpbIe HCIOJIb3YIOTCS B €CTECTBEHHO-HAyUHBIX Y4YEOHBIX MpeaMeTax u
MO3BOJISIOT HA OCHOBE 3HAHUHN U3 ITHUX MPEIMETOB ()OPMHUPOBATH MPEICTABICHHUE O LIEJIOCTHON Hay4YHOU
KapTI/IHC ana, 158 YHI/IBepCB,.HI)HBIG y‘Ie6HI)I€ I[GflCTBI/I?[ (HO3HaBaTCJII>HI>IC, KOMMyHI/IKaTI/IBHI)IG,
pETyISTHBHBIE), KOTOpble 00ecneunBaloT (OPMHPOBAHHE TOTOBHOCTH K CAMOCTOSITEIEHOMY
TJITAHUPOBAHUIO U OCYIIECTBIICHUIO YICOHOU NesATETbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAIbHBIE YUeOHbIe 1eCTBUS

ba3oBble JJornueckue geMcTBUA:

YMEHHS HUCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILUICHUS IPU OCBOCHUM 3HAHUM: PaCKpbIBATH
CMBICT XUMHUYECKUX MOHITHHA (BBIIEIATh MX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C
prrI/IMI/I HOH?[TI/I?IMI/I), HUCIIOJIB30BATh ITOHATHUA JIA O6’b${CH€HI/I${ OTOCIIBHBIX q)aKTOB u ﬂBHGHI/IfI,
BI>I6I/IpaTI> OCHOBAaHUA U KpI/ITepI/II/I 1A I(J'IaCCI/I(bI/IKaHI/II/I XUMHUYCCKUX BCIICCTB U XUMHUUYCCKHUX peaKuHﬁ,
yCTaHaBJ'II/IBaTI) HpI/I‘-II/IHHO-CJ'IeI[CTBeHHBIC CBA3U MG)K)Iy O6”I)GKTaMI/I I/ISYIIGHI/ISI, CTpOI/ITB JIOTHUYCCKHUEC
paCCY)KIleHI/ISI (I/IHI[YKTI/IBHI)IG, )IGI[yKTI/IBHI)IG, 110 aHaJ'IOI‘I/II/I), JACJIaTh BbIBOJbI U 3aKJIFOUCHU A,

yMEHHE TMPUMEHSITh B TMpoIlecce IMO3HAHUS TOHATUSA (TIpeaIMETHBbIE U METampeAMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENHU, HWCIONb3yeMble B XHUMHHU, MPEOOPa3OBBIBATH HIUPOKO
MPUMEHSAEMbIE B XUMHUHU MOJEIbHBIE MNPEICTABICHUS — XHUMHYECKUH 3HAK (CHUMBOJI DSJIEMEHTA),
XuMHUeckas (GopMylia ¥ YpaBHEHHE XMMHUYECKOW pPEeakIuu — MPU pelIeHHH yuyeOHO-TI03HaBaTEeIbHBIX
3agad, C y‘IéTOM 3TUX MOACIIBbHBIX HpC}ICTaBHeHI/Iﬁ BBIABIIAT U xapaKTepmoBaTL CYH_[eCTBeHHBIe
HpI/ISHaKI/I Hsyqaeme O6L€KTOB — XUMHWYCECKHUX BCHICCTB U XUMHUYCCKUX peaKHHﬁ, BBIABJIIATH 06HII/Ie
SaKOHOMepHOCTI/I, HpI/I‘-II/IHHO-CJ'ICJICTBeHHLIe CBs3HN H HpOTI/IBOpe'-H/ISI B I/I3y‘—IaeMBIX HpOHGCC&X 158
SABJICHUAX.

Bba3oBble ucciaenoparelbcKue AeiCTBHS.

YMEHHE HCIOJIb30BATh IMOCTABJIEHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA ITO3HAHUSA, a TAKXKE B
KauecTBE OCHOBHI i1 (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHHOCTH BBICKA3BIBAEMBIX
CYKJICHUU;

npuoOpeTeHre OmbITa MO IUIAHUPOBAHMIO, OpraHU3allMd M TMPOBEACHUIO YYCHHYECKHX
AKCIIEPUMEHTOB, YMEHHE HaONIOJaTh 3a XOJIOM IPOIECCa, CaMOCTOSATEIHLHO IPOTHO3MPOBATH €T0
pesyibTaT, (opmMymupoBaTh OOOOIIEHHWS W BBIBOJALI 110 pe3yjibTaTaM MPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHMS, COCTABIIATH OTUYET O MPOJIeTIaHHOM paboTe.

Pa6ora ¢ nundopmanmeii:



yYMEHHUE BBIOMpATh, AHAIM3MPOBATH U HHTEPIPETUPOBATH MH(POPMALMUIO PA3JIMUYHBIX BHJIOB U
dbopM TmpelcTaBleHMs, NOIYYaeMylH0 W3 PAa3HbIX HCTOYHUKOB (HAy4YHO-IIOMYJSIpHAs JIMTEpaTypa
XMMHUYECKOTO COJIepKaHusA, CIpaBOYHBbIE TOCOOUs, pecypchl MHTepHeTa), KPUTHUYECKH OLECHHBATH
MPOTHBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE TPUMEHSTH pa3jIMyHble METOABl M 3alpochl MPHU IMOHCKE M O0TOOpe HH(pOpMAIMUA U
COOTBETCTBYIOLIMX JAaHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHHS Yy4eOHBIX M IO3HABATENbHBIX 3a7a4
ONpENeIEHHOIO  THUMA, IPUOOpETeHHe omnblTa B OOJACTH  HCHOJIb30BAHUSA HMH(DOPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHH, OBJIAJCHUE KYyJIbTYpOM AaKTUBHOIO HCIIOJIb30BAaHUS PAa3IMYHBIX
IIOUCKOBBIX CHUCTEM, CAMOCTOSITEIbHO BHIOMPATh ONTHUMAIBHYIO (pOpMY IpelcTaBieHus] HHPOpMaLUU U
WUIIOCTPUPOBATh pELIacMble 3aJjaud HECIOXKHBIMM CXE€MaMH, AMarpaMMaMH, JIpyruMu ¢opmamu
rpaduKu ¥ UX KOMOMHAIUSIMH;

YMEHHE HCIOJNIb30BaTh M aHAIU3UPOBaTh B Ipolecce Yy4yeOHOM U HCCIenoBaTeNbCKOM
AESATEeNbHOCTH WH(POPMALMIO O BIMSAHUU MPOMBIIUICHHOCTH, CEIBLCKOTO XO3sCTBA M TPAHCIIOpTa Ha
COCTOSIHME OKPY>KaIOLIEH MPUPOTHON CpeJIbl.

KoMMyHuKaTHBHBIC yHUBEpPCaJIbHbIC Y4eOHbIC 1eliCTBUA:

YMEHUS 3a/laBaTh BOIPOCH! (B XOZ€ Juajora U (MiaM) AMCKYCCHH) IO CYIIECTBY OOCYXJIaeMOi
TeMbl, OPMYJIMPOBATh CBOU MPEITI0KEHNUS OTHOCUTENIBHO BHIMOJIHEHUS NPeI0KEHHON 3a/1auu;

YMEHHs TNPEACTABIATh IOJYyYEHHBIE PE3YyJbTaThl NO3HABATEIBHON AEATEIBHOCTH B YCTHBIX U
MIMCbMEHHBIX TEKCTaX; J€laTh MPE3EHTALUI0 PE3YJIbTaTOB BBINOIHEHUS] XMUMHUYECKOTO 3KCIEPUMEHTA
(JtabopaTtopHOro OmbITa, Ja0OpPAaTOPHON padOTHl MO HCCIEJOBAaHUIO CBOMCTB BEIIECTB, Y4€OHOTO
IIPOEKTA);

yMEHHUSI Y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IIO3HABaTEIbHON U
HCCIIEI0BATEIbCKON JIETEIbHOCTU IPU PELICHUHM BO3HUKAIOLIMX IMPOOJeM Ha OCHOBE yuéTa 00IIuX
MHTEPECOB M COIJIaCOBaHUS MO3MLIMN (00CyXaeHus, OOMEH MHEHHUSMH, «MO3TOBBIE ILITYPMBI»,
KOOpJAWHALMSI COBMECTHBIX IECHCTBHI, ONpENCICHUE KPUTEPHEB IO OLEHKE KauyeCTBa BBIOJIHEHHON
paloThI U ApyTHE).

PeryasitTuBHbIe YHHBepCaJbHbIe y4eOHbIe NelicTBUA:

YMEHHE CaMOCTOSITENIbHO ONpPENeNsITh LEeNH JAESITeIbHOCTH, IUIAHUPOBATh, OCYLIECTBIATD,
KOHTPOJIMPOBAaTh U MpPHU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESTEIBbHOCTb, BHIOMpPATh Hambojee
s dexTuBHBIC CITOCOOBI PEIICHUs YYeOHBIX U MMO3HABATEIIBHBIX 33]1a4, CAMOCTOSTEIILHO COCTABJISTh UITH
KOPPEKTUPOBATh MPEUIOKEHHBIN aJrOPUTM JIEHCTBUM MPU BBIIOJIHEHUH 33JaHUN C yU4ETOM IOTYYEHUS
HOBBIX 3HAHMH 00 M3ydyaeMbIX OOBEKTaxX — BEUIECTBAX M pPEaKIMAX, OLEHMBATh COOTBETCTBHUE
IIOJIyYEHHOI'0 pe3yJbTaTa 3asBICHHOM LEIH, YMEHHE MCIIONb30BaTh W aHAJINU3UPOBATh KOHTEKCTHI,
IIpeiaraéMble B yCIIOBUM 3aJaHUM.

HNPEIMETHBIE PE3YJBbTATHBI

B cocraBe nmpeaMETHBIX pe3yabTaTOB IO OCBOCHHIO  00S3aTENbHOTO  COJEPIKAHUSA,
YCTaHOBJICHHOTO JaHHOU (henepanpbHOi pabodeil mporpaMMoid, BBIACISIOT: OCBOSHHBIE 00yUYalOIIUMHCS
Hay4yHbI€ 3HAHUS, YMEHHUS U CIIOCOOBI IeHCTBUH, crierupuyecKue sl MpeaMeTHOW o0nacTu «XuMus»,
BUJBl JEATENBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €ro HUHTEPIpETaluHu, NpeoOpa3oBaHUI0 U
MPUMEHEHHIO B PA3JINYHBIX Y4EOHBIX U HOBBIX CUTYalHUsX.

K xoHiy 00y4yeHnus B 8 kJiacce npeMeTHbIE Pe3yIbTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPAKaTh
Cc(OPMHUPOBAHHOCTH y O0YHAIOIIUXCS YMEHUH:

® pACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHI: aTOM, MOJIEKYJa, XUMUYECKUIN AJIEMEHT,

IIPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECh (OAHOPOJAHAs MU HEOJHOPOJHAsA), BAJIEHTHOCTD,
OTHOCHUTENIbHAsl aTOMHAasi M MOJIEKYJsSIpHas Macca, KOJIMYECTBO BELIECTBAa, MOJb, MOJISIpHAas Macca,
MaccoBasi J0Jsl XUMHUYECKOTO 3JIEMEHTA B COCTUHEHNUHU, MOJISIPHBIA 00BEM, OKCU, KHCIIOTa, OCHOBAHUE,
COJIb, 3JIEKTPOOTPULIATENILHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKasl peakiys, KIacCu(uKaus peakiuid:



peaKiuu COENMHEHUs, PEaKIUU pPAa3I0oKEeHHs, pEeaKklUHUHd 3aMeIleHHus, peakuud OoOMeHa, HK30- H
SHJOTEPMUUYECKHUE PEaKIUH, TETUIOBOW 3P (GEKT peaknuu, SApO aToMa, SJIEKTPOHHBIM CJIOW aToMma,
aToMHasi opOUTaNb, paAuyCc aToMa, XUMUYECKas CBs3b, MOJIIPHAS M HEMOJspHAas KOBAJCHTHAs CBS3b,
HOHHAsl CBs3b, MOH, KATMOH, aHUOH, PaCTBOP, MaccoBasi JI0JIs BEIECTBA (IIPOLIEHTHAs KOHIIEHTpALMs) B
pacTBope;

® JLTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHATH 3TH HMOHATHUSA MIPH
OIHMCAaHUU BELIECTB U UX MPEBPALLECHUI;

® UCIOJb30BaTh XHMMUYECKYI0 CHMBOJHUKY [UIsl COCTaBjieHHs] (OpMyJ BEIIECTB M ypaBHEHUI
XMMHYECKUX PEAKIIUI;

® OMpeAeNsiTh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEHEeHb OKHCICHUS
JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPUHAAICKHOCTh BEIIECTB K ONpeAeNEHHOMY KJaccy
COeUHEHUI 1o QopmynaMm, BUJ XUMHUYECKOH CBSI3U (KOBaJIeHTHAass M HOHHAs) B HEOPTaHUYECKUX
COEIMHEHUSX;

e packpbiBaTh cMmbich [lepuoandeckoro 3akona J{. . MenneneeBa: JeMOHCTPUPOBATh TOHUMaHUE
MEePUONYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT WX mHojoxkeHus B [lepuommueckoit
CUCTEME, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO
y4eHus1, 3aKoHa ABOrajpo;

e OMUCHIBATH U XapakTepu3oBaTh Tabmuunyro Qopmy llepuoanueckoil cucTeMbl XMUMHUYECKUX
AJIEMEHTOB: pa3nyaTh MOHATHS «rJaBHas mnoiarpynna (A-rpynma)» u «mobounas noxrpymma (b-
rpyIIa)», Majible W OOJNBIINE TEPHOABI, COOTHOCUTh OOO3HAYEHHS, KOTOPHIE HMMEIOTCS B TaOHIe
«Ilepuognueckas cucrema xumuyeckux osnemeHtoB Jl. WM. MengeneeBay ¢ 4YUCIOBBIMHU
XapaKTepUCTUKAMHU CTPOEHMSI aTOMOB XMMMYECKHX 3JIEMEHTOB (COCTaB M 3apsj sjipa, oOIlee 4Yuciio
AJIEKTPOHOB U paclpeiesieHHue UX 0 AIEKTPOHHBIM CIIOSIM);

e KJacCU(QHUIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XMMHUECKHUE PEaKIuu
(Mo 4MCTy U COCTaBY YYacTBYIOLMX B PEaKLUU BEIIECTB, MO TEIIIOBOMY 3D (DEKTY);

® XapaKTepH30BaTh (OMMCHIBATH) OOIIME XMMHMYECKHE CBOMCTBA BEILECTB Pa3IMYHBIX KJIACCOB,
MOATBEPK/asi ONHMCAHWE NpPUMEpPaMH MOJEKYJISPHBIX YPaBHEHHH COOTBETCTBYIOIIUX XUMHUYECKHX
peaKuii;

® IIPOrHO3MpOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTM OT HMX KadyeCTBEHHOIO COCTaBa,
BO3MOKHOCTH MPOTEKaHHSI XUMUYECKUX MTPEBPALLICHUH B pa3IMUHbIX YCIOBUSIX;

® BBHIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAaccChl BEIIECTB, MACCOBYIO JIOJIIO
XMMHUYECKOT0 3JIeMEHTa 1o (GopMylie COeINHEHHsI, MAaCCOBYIO JIOJIO BELIECTBAa B pacTBOPE, MPOBOJUTH
pacuéTel 10 YpaBHEHUIO XUMUYECKON peaKuy;

® TIPUMEHATH OCHOBHBIE ONEpAl[MU MBICIUTEIBHON EATENbHOCTH — aHAJIN3 U CHUHTE3, CPABHEHHUE,
0000111eHHEe, CUCTEeMATU3aINI0, KIACCU(PHUKAINIO, BHIIBJICHUE MPUYMHHO--CIIEJICTBEHHBIX CBSI3e€H — JUIS
U3Y4YEHHsI CBOMCTB BEIIECTB M XMMHMUYECKHUX PEAKIUl, €CTECTBEHHO-HAy4YHbIE METOAbl IO3HAHUSA —
HabIt0/IeHue, U3MEpEeHNe, MOJIEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH );

e cIeloBaTh MpaBUJIaM IMOJIb30BAHMS XMMHUYECKON MOCYJ0N U TaOOpaToOpHBIM 00OpYJOBaHUEM, a
TaKXKe MpaBUiIaM OOpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHMSAMHM TIO BBIOJHEHHUIO
Ja00pPaTOPHBIX XUMHUUYECKUX OTBITOB IO TOJYUYEHUIO M COOMPAHHIO Ta3000pa3HbIX BEmeCcTB (BOAOpOAA
U KHCJIOpOJa), MPUTOTOBIEHUIO PACTBOPOB C OMNpEAeNEHHOM MaccoBOMl Joyiell pacTBOPEHHOIO
BElIECTBa, IUIAHUPOBATh W IMPOBOJUTH XMMHUYECKHE HKCIEPHUMEHTHI MO PAcHO3HaBAaHUIO PacTBOPOB
IIEJI0OYEH M KUCTIOT ¢ MOMOIIBI0 MHIAMKATOPOB (JTaKMyc, peHoI(TalenH, METUIIOPaHK U APYTHE).

K xoH1y o0yuenus B 9 kJiacce rmpeiMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
C(OPMHPOBAHHOCTH y O0YHAIOIIUXCS YMEHUH:

® DPACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATHI: XMMUYECKUN 3JEMEHT, aTOM, MOJIEKyJa,

MOH, KaTHOH, aHHOH, ITPOCTOE BELIECTBO, CI0KHOE BEILIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTD,



CTENEHb OKUCJICHMS, XUMHYECKas peaklus, XMMHUYECKas CBsA3b, TEIJIOBOM A(P(EeKT peakiuu, MOJb,
MOJIApDHBIA  00BEM, pacTBOp, JJIEKTPOJIMTHI, HEDIEKTPOIUTHI, 3JIEKTPOJIUTUYECKAs TUCCOLUAIUS,
peaknuu HMOHHOro OOMeHa, KaTajau3aTop, XMMHYECKOe paBHOBECHE, OOpaTHMble M HeoOpaTHMBbIe
peaKIMM, OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIE PEAKIIMU, OKUCIUTENb, BOCCTAHOBHUTEIb, OKHCICHHE H
BOCCTAQHOBJICHHE, QJIOTPONUsS, aM(OTepHOCTb, XHMHYECKas CBA3b (KOBaJEeHTHAs, HMOHHas,
METaJUINYecKas), KPUCTAIIMYECKass pemérka, KOpPpO3Hs METaUIOB, CIUIABbI, CKOPOCTh XHMHYECKOM
peakuuu, npeaensHo nomyctumas konunentpanus [1JIK BemecTa;

® JUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX TOHSATHIA U IPUMEHSTH 3TH MOHATHS IIPH
OIMCaHWH BEIIECTB U UX MPEBpAILCHUI;

® JCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBJeHHS (OpPMYJI BEUIECTB M YpaBHEHHI
XUMHYECKUX PEAKIIUI;

® OMpeAeNsiTh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKHX D3JIEMEHTOB B COCIMHEHUAX
Pa3IMYHOTO COCTaBa, MPUHAUICKHOCTH BEIIECTB K ONpeAeIEHHOMY Kilaccy COeAMHEHUH 1o hopmynam,
BUJ] XUMHUYECKOW CBs3M (KOBaJICHTHAs, MOHHAs, METAJUINYECKas) B HEOPTaHMYECKHUX COEIWHEHHSX,
3apsii MOHA IO XUMHYECKOW (opmyre, XapakTtep cpenbl B BOJHBIX PAcTBOpPAaX HEOPTraHHMUYECKUX
COEMHEHUH, THIT KPUCTAJUTNIECKOHN PEIIETKN KOHKPETHOTO BEIECTBA;

e packpeiBaTh cMmbIci Ilepuonnueckoro 3akona [[. M. MeHnueneeBa u AEMOHCTPUPOBATH €ro
MIOHWMAaHMeE: OTHCHIBATH U XapaKTePH30BaTh TAONMMYHYIO popmy Ilepruoanaeckoil CHCTEMbl XUMHUECKUX
AJIEMEHTOB: pa3jNyaTh MOHATUS «TJaBHas moxarpymma (A-rpymma)» u «mobounas moxarpymma (b-
rpymma)», Majble © OOJbIIME TEPUOJbl, COOTHOCUTH OOO3HAYECHHUS, KOTOpPhIE HUMEIOTCA B
MEePUOANYECKON TabNnIle, C YNCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKUX IJIEMEHTOB
(cocTaB u 3apsan sapa, o0llee YHCIO SJIEKTPOHOB M paclpeiiefieHue MX IO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH 00IIMEe 3aKOHOMEPHOCTH B M3MEHEHHMM CBOMCTB 3JIEMEHTOB M MX COEIMHEHMH B Mpejaenax
MaJIbIX TIEPUOJIOB U TJIaBHBIX HOATPYII € YUYETOM CTPOEHHS X aTOMOB;

e KJIACCU(PHUIMPOBATH XUMUYECKUE HJIEMEHTbI, HEOPIraHUYECKHE BEIIEeCTBA, XUMHUECKUE PEaKIUH
(Mo 4YMcily M COCTaBYy y4YacTBYIOIIMX B PEAaKLMU BEIIECTB, MO TEIIOBOMY 3(G(eKTy, M0 MU3MEHEHUIO
CTETeHEeH OKUCIIEHUS] XUMUYECKUX HJIEMEHTOB);

® XapakTepHu30BaTh (OMUCBHIBATH) OOIIME M cHenudUyUecKre XMMUYECKHE CBOMCTBA HMPOCTHIX U
CIIO)KHBIX BEIECTB, MOATBEp)KJIasi OMHMCAHUE IPHUMEpPaMHU MOJEKYISPHBIX M HOHHBIX YpaBHEHHMH
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIIUIA;

® COCTaBISITh YPABHEHUS DIIEKTPOIUTHICCKON TUCCOIMAIINN KUCIIOT, IEI0UeH U COJIeH, TTOHbIC U
COKpaIllléHHbIE YPAaBHEHUS pEaKUUid HMOHHOrO OOMEHa, YpaBHEHHUS peakLui, IOATBEPKAAIONIINX
CYIIECTBOBAHHE T€HETHUYECKON CBSI3U MEXIY BEIIECTBAMU PA3IUYHBIX KIaCCOB;

® PpaCKpBIBaTh CYIIHOCTh OKHCIIUTEFHO-BOCCTAHOBUTEBHBIX PEAKIINH TTOCPECTBOM COCTABICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIN;

® TIPOTHO3HMPOBATH CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT MX CTPOCHUS, BO3SMOKHOCTH IPOTEKAHHUSI
XUMHAYECKHX TPEBPANICHAN B Pa3IHIHBIX YCIOBHSX;

® BBIYHCIATh OTHOCHUTEIHFHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIO
XUMHAYECKOTO dJIEMEHTa 10 (opMylie COeTUHEHHSI, MAaCCOBYIO JIOJIO BEUIECTBA B PAaCTBOPE, MPOBOIHUTH
pacy€Thl M0 YpaBHEHUIO XUMHUECKOW PEAKIINH;

e coOnroAaTh MpaBujia MOJb30BaHUS XUMHUYECKON MOCYJ0W U J1abopaTOPHBIM 00OpYyIOBaHHUEM, a
TaKKe TpaBwia OOpamieHHWss C BEMECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSMH TIO BBITIOJHEHUIO
Ja00PATOPHBIX XUMHUYECKUX OTBITOB IO MOJYYCHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa 1
YTJIEKUCIIOTO Ta3a);

® [POBOAMUTH pEAKIMH, TOATBEP)KIAIONINE KAayeCTBEHHBIH COCTaB Ppa3IUYHBIX BELIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOpUI-, OpoMuA-, HOAUA-, KapOoHaT-, pocdar-, cunukar-, cynbdar-,



TMJIPOKCUA-UOHBI, KATUOHbl aMMOHHUS M HOHBI M3Y4YEHHBIX METAJIOB, MPUCYTCTBYIOLIHE B BOAHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB;

® [IPUMEHSATh OCHOBHBIE OIEPALMU MBICIUTEIBHOHN NESITENbHOCTH — aHAJIU3 U CHUHTE3, CPAaBHEHHUE,
0000111eH1Ee, CUCTEMATH3alMIO, BbISIBIICHUE TPUUMHHO-CIIEACTBEHHbBIX CBA3EH — Ul M3y4eHMs CBOMCTB
BEIIECTB U XUMHYECKUX pEaKLUH, eCTeCTBEHHO-HAy4Hble METOJbl IIO3HAaHUS — HaOIIOJCHUE,
U3MEpEHUE, MOIECIMPOBAHNE, SKCIIEPUMEHT (pEaJIbHBII U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHME

8 kirace
Ne Haumenosanue pazoena, memol Kon.- 60 D0P/IJOP Obopyoosanue
yacos yenmpa
«Touxa pocmay
1 | Ilepsonauanvuvie xumuueckue noHamus 20 POIII JleMoHCTpanroHHOE
- XuMus — BakHas 00J1aCTh €CTECTBO3HAHUS U (ympasxHeHHsI 1 obopynoBaHue.
IPAKTHYECKOH JEATEILHOCTH Y€I0BEKA. 3a7aq, Habop OI'S 1o
- BemiecTBa U XMUMHUYECKUE PEAKIIUH. TPOBCEPOTHLIC XUMHH (npu
3a/aHus, npogedenuu
2 Bascneiimue npedocmasumenu neopzanuueckux 30 OTIOHHTENbH 1aGopamopHbix
eewjecme ple MaTepUabl, ONnbIMos).
- Bo3nyx. Kucnopoz. ITonsitue 06 okcuaax. KOHCTICKTHI).
- Bonopoz[. TToHsTue 0 KUCIOTaX U COJISIX. SKnace
- Boma. PactBopsl. [ToHsTHE 00 OCHOBAHMSIX. (Tectl).
- OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCTUHEHHH.
3 Ilepuoouueckuii 3axon u Ilepuoouueckasn 15
cucmema xumuueckux ynemenmos /l. H.
Menoeneega. Cmpoenue amomos. Xumuuecxkasn
c6a3b. OKuciumenbHo-60cCcmanogumenbvHole
peakyuu
4 Pesepe 3
UTOIO: 68
9 kiace
Ne Haumenosanue pazoena, memol Kon.- 60 D0P/[JOP Obopyoosanue
uacos yenmpa
«Touka pocmay
Bewecmeo u xumuuecxkan peakyus POIII JleMOHCTpamoHHoe
- [loBTOpenue u yrinyOiaeHne 3HaHU OCHOBHBIX (ympaxkHeHHS 1 00opysoBaHHe.
paszienoB Kypca 8 Kiacca. sanatu, Habop OI'3 o
- OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEAKITUH. TPOBEPOHHBIC XUMHH (npu
3aJIaHus, npogedeHuu
- DIIeKTPONUTUYECKAs TUCCOLUAINsA. XUMHUYECKHE OMONHHTENBH AAGOPAMOPHBIX
PCaKinu B pacTBOpax. bI€ MaTepHUabl, ONnbIMos).
Hememannwl u ux coedunenus KOHCIIEKTBI).
- OOm1ast XxapaKTepUCTUKA XUMHUYECKUX dJIEMEHTOB SKnace
VIIA-rpynnel. ['anorensi. (TecTsr).
- O0mas xapakTepuCTHKa XUMUYECKHUX JIIEMEHTOB
VIA-rpynmsl. Cepa u €€ coeluHEHuS.
- O0mas xapakTepuCTHKa XUMHUYECKHUX JIIEMEHTOB
VA-rpynmnsl. A30T, hpocdop 1 UX COeAUHEHHUS.
- OOm1ast XxapaKTepUCTUKA XUMHUYECKUX dJIEMEHTOB
IVA-rpynmel. Yriaepoa u KpeMHUN U UX COSTUHEHUS
Memannwt u ux coeOunenus
- O0mIme CBOMCTBAa METAJUIOB.
- Baxkneiinine MeTaiibl U UX COSIUHEHUS
Xumus u okpyxycarowian cpeoa
HUTOTI'O: 68




IHOYPOYHOE IINTAHUPOBAHHE, 8 KJIACC

Ne Haumenoganue pazoenoe u mem Kon-¢0 Cpoku H3zmenenue
uacoe (npuuuna)
IlepBoHayaJbHbIEe XUMHYECKHE MOHATHS 20

1 [Ipenmer xumun. Ponp XxuMuu B KU3HU YesloBeKka. Tena u
BEIIECTBA.

2 | IlonsaTue o MeToaX MO3HAHUS B XUMHUHU.

3 | [Ipaktuueckas padota «IIpaBuia paboTsl B 1a0OpaTopuu U
puéMbl 0OpalleHus ¢ 1a00PATOPHBIM 000PYIOBAaHUEM).

4 YucTteie BemecTBa 1 cMecH. CriocoOBI pasiesieHUs: CMECeH.

S | Ilpaktueckas pabora «PasneneHue cMeceii (Ha mpuMepe
OYHUCTKU IOBApPEHHOW COJIN ).

6 | ATOMBI U MOJICKYJIBI.

7 | XuMHuecKue 3JIeMEHThI. 3HaKU (CUMBOJIbI) XUMUYECKUX
3JIEMEHTOB.

8 | [IpocThie 1 CIOXKHBIC BEIIECTBA.

9 | ATOMHO-MOJIEKYJISIPHOE yYCHHE.

10 | 3akoH MOCTOSIHCTBA COCTaBa BEUIECTB. XUMUYECKas
¢dbopMyna. BaneHTHOCTh aTOMOB XUMUYECKHUX AJIEMEHTOB.

11 | OtHocuTenbHas atomHast Mmacca. OTHOCUTENbHAS
MOJICKYJISIpHAs Macca

12 | MaccoBas J10JIT XUMHUYECKOTO JIEMEHTa B COSTUHCHHH.

13 | Komnuectso Bemectsa. Mosbs. MonsipHas Macca.

14 | ®usnueckrue U XUMUYCCKUE SBICHUS. XUMUYICCKas PEaKIIHs.

15 | Ipu3Haku U yCIOBHSI MPOTEKAHMS XUMUYCCKUX PEaKIUi.

16 | 3akoH coxpaHEHUS MacChl BEIIECTB. XUMHUYECKHE
ypaBHEHHUS.

17 | BeluncneHus: KOJIMYECTBA, MACChI BEIIECTBA 110 YPAaBHEHUSIM
XUMHYECKUX PEAKIIUH.

18 | Kimaccudukaus XUMHUECKUX PEeaKknii (COeTMHEHNS,
pasnoKeHus1, 3aMeIeHns, 0OMEHa).

19 | M. B. JlomoHOCOB — yuéHbIH-3HIIMKIONEAUCT. OO001IIeH e
Y CUCTeMAaTH3aIHsl 3SHAaHHHA.

20 | KonTponsHas pabora «BelecTBa U XUMHUECKHE PEAKIIUM.

BakHeiimue npeacTaBuTeId HEOPTrAaHUYECKHX BEIECTB 30
Bo3zoyx. Kucaopoo. Ilonamue 06 okcuoax

21 | Bo3ayx — cmech razoB. CoctaB Bo3nyxa. Kucinopon —
3JEMEHT U MPOCTOE BemecTBO. O30H.

22 | dusnyeckre U XMMUYECKHE CBOMCTBA KHCIOpOoa (peakinu
okucieHus, ropenue). [Toustue 06 okcugax.

23 | CiocoOsI momy4YeHus: KUCIOpoia B 1abopaTopuu 1
MIPOMBIIITIEHHOCTH. [IpuMeHeHne Kuciopoaa.

24 | TennoBoii 3pPeKT XUMUIECKON peaKIu, TOHITHE O

TEPMOXUMHYECKOM YPaBHEHUHU, FK30- U SHIOTEPMUUYECKHUX
peaKIusX.




25

TomuBo (HedTh, yrob U MeTaH). 3arps3HEHUE BO3TyXa,
CIOCOOBI €ro MpeI0TBPAILCHHS.

26 | IIpaktuyeckas padora «I[lomyuenue u cobupanue
KHUCJIOPOAA, U3yYCHUE €TO CBOMCTBY.
Booopoo. Ilonamue o kucnomax u conax
27 | Bomopoa — sneMeHT U mpocTtoe BemecTBo. HaxoxaeHue B
MIPUPOJIE.
28 | dusnyeckne U XUMUYECKUE CBOMCTBA BOJAOPO/IA.
[IpumeHeHue Boopoaa.
29 | IloHsATHE O KHCTIOTaX U COJISX.
30 | CocoOsI momy4YeHus: BOJOPOAa B JIA0OPATOPHH.
31 | [Ipaktuueckas padota «Ilonyuenue u cobupanue Boaopoaa,
U3Y4YE€HHE €r0 CBOMCTBY.
32 | MonsipHslii 006EM ra30B. 3aK0H ABOTAIPO.
33 | Beruncienus 00béMa, KOJIMYECTBA BEIIECTBA ras3a 110 €ro
M3BECTHOMY KOJIMYECTBY BEIECTBA MIIK O0OBEMY.
34 | Beruucnenus 00EMOB ra3oB MO YPaBHEHUIO PEAKIIUU Ha
OCHOBE 3aKOHA O0OBEMHBIX OTHOILIEHU ra30B.
Booa. Pacmeoput. Ilonamue 06 ocnosanusax
35 | ®usnyeckre U XUMHUYECKHUE CBOMCTBA BOJIBI.
36 | CocraB ocHoBanuii. [loHsTHE 00 MHIUKATOPAX.
37 | Bona Kkak pacTBOpuTe/b. HachlleHHbIE U HEHACBIIIEHHEBIE
pacTBOpbl. MaccoBast 107151 BeIIeCTBa B PacTBOpE.
38 | [Ipaktuaeckas pa6oTa «[IpUrOTOBJIEHHE PACTBOPOB C
OnpeAeIEHHON MacCOBOM JI0JIE€H PAaCTBOPEHHOTO BEUIECTBAY.
39 | KonrpomnsHas pabdora «Kucnopoa. Boropon. Bogay.
OcHogHbie Knaccol HeOP2AHUYECKUX COeOUHEHUTL
40 | Okeugpl: cocTaB, KiIaccu(uKanus, HOMEHKIIATYpa.
41 | TlonyveHne ¥ XMMUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX
1 aM(pOTEPHBIX OKCHUJIOB.
42 | OcHOBaHUsA: COCTaB, KJaccu(uKalus, HOMEHKIIATypa
43 | [lomyueHne U XUMHYECKUE CBOMCTBA OCHOBaHUMN
44 | Kucnotsl: coctaB, KinaccuduKaims, HOMEHKIaTypa
45 | IlonyueHnre u XUMUYECKHE CBOMCTBA KUCIIOT
46 | Conu (cpesHueE): HOMEHKIIATYpa, CIIOCOObI MOTy4eHus,
XUMUYECKHE CBOWCTBA
47 | IlpakTuueckas padora «Pemienne 3KCepuMeHTaTbHBIX
3aja4 1o TeMe «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COCTMHEHUI»Y.
48 | I'eHeTH4vecKas CBSI3b MEXKIY KIacCaMH HEOPTaHUIECKUX
COECIMHEHU.
49 | O6o00IIeHre U cuCTeMaTU3alus 3HAHUH.
50 | KonrponwsHas pabota «OCHOBHBIE KJIACCHI HEOPTaHUIECKHIX

COEIUHEHUNY.

IHepuoauyeckuii 3akon u Ilepuoanyeckas cucrema
xummnuyecknx 3jemMenToB /. U. MenneneeBa. CtpoeHue
aToMoOB. XMMHYeCKasA CBA3b. OKHCIUTEIBHO-

15




BOCCTAHOBUTCJIBbHBIC PCAKINUU

51 | IlepBble MOMBITKY KJIaCCU(DUKAIMHA XUMHUYIECKHUX DJIEMEHTOB.
[ToHsTHE O TPYMIIAX CXOMHBIX JIEMEHTOB.

52 | Ilepuonnueckuii 3akoH u Ilepuoauyaeckas cucrema
xuMudeckux diaemenToB 1. . Menaeneena.

53 | [lepuoapl, Tpymnibl, MOATPYIIIHI.

54 | Ctpoenue atomoB. CocTaB aTOMHBIX siiep. M30TOmBI.

55 | CtpoeHnue AIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
IIepuonnueckoii cucremst 1. 1. Menneneesa.

56 | XapakrepucTuKa XUMUYECKOTO JIEMEHTA TI0 €ro
nojoxxeHuto B [lepuoanueckoii cucreme /. 1. Mennaeneena.

57 | 3uauenue [lepuognueckoro 3akoHa AJis pa3BUTHUS HAYKU U
npaktuku. Jl. 1. MenaeneeB — y4€Hblid, me1aror 1
TpaX}TaHUH.

58 | DNEeKTPOOTPHUIIATETLHOCTh ATOMOB XHMHUYECKUX 3JICMCHTOB.

59 | MoHHas XUMHYECKas CBSI3b.

60 | KoBasienTHas moisipHast XUMHYECKas CBA3b.

61 | KoBasienTHas HEMOISpHAs XUMHUECKasl CBA3b.

62 | CTenieHb OKHUCIICHHUS.

63 | OKuCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.

64 | OKuCIUTETN U BOCCTAHOBUTEIIH.

65 | KonrponwsHas padora «CtpoeHue aroma. XuMHAYECKast
CBSI3b»

66 | O06oOIeHne U crucTeMaTH3aIus 3HaHUH 1o pazaeny 1.

67 | O6o0meHre U cucTeMaTH3alus 3HAHUHN TI0 pasJieny 2.

68 | O06oOmEeHne 1 cucTeMaTH3aIMs 3HAHUH 110 pa3aeny 3.
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