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denepanpHas paboyas mporpaMma 1o yueoHomy npeamety "Xumus" (6a30BbIit
YPOBEHb) (Hajiee COOTBETCTBEHHO - ITpOrpamMMa Mo XUMHUHU, XUMUST) BKITFOUAET
MOSICHUTENBHYIO 3aIMMCKY, COJIepKaHNE O0yUCHHUSI, INTAHUPYEMbIE PE3yIbTAThI
OCBOCHWSI TIPOTPAMMBI TI0 XUMUH.

IMosscHuuTeALHAA 3aNIUCKA.

[IporpaMMa mo XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl COCTaBJIECHA
Ha OCHOBE TpeOOBaHWM K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl OCHOBHOTO 0011ero odpa3oBanus, npeacraBieHubix B ®I'OC 000, a
TaK)K€ Ha OCHOBe (henepanbHON paboueil MporpaMMbl BOCIUTAHHUS U C YUETOM
KOHIICTIIIMM TpenoAaBaHusi ydeOHoro mpenMera "Xumus" B 00pa3oBaTeNbHBIX
opranuzanusx Poccuiickoit ®enepannu.

[Iporpamma no xumuu paspaboTaHa C LIEJIbIO OKAa3aHUS METOJAMYECKOW MOMOILIU
YUHTEIIO B CO3/IaHUH paboyell mporpaMmsl 1o y4eOHOMY MPEAMETY.

[Iporpamma 1o XMMHUM AAa€T NPEACTABICHUE O 1EJISIX, 00IIel cTpaTernu 00y4eHus,
BOCIIUTAHUSI W Pa3BUTHS OOydYaroUIMXCsl CpPEICTBaMM Y4YeOHOro MpeaMera,
yCTaHaBIMBAET 00s3aTeIbHOE NPEIMETHOE COJIep)KaHue, MpeayCMaTpUBAET
pacrpeneneHue €ro mo Kilaccam MU CTPYKTYpHpPOBAHHME IO pa3fenamM U TeMam
OpOrpaMMbl 1O XWUMHH, OIPENEISAET KOJUYECTBEHHBIE U  KA4YE€CTBEHHBIC
XapaKTEPUCTHKU COJEPKaHUs, PEKOMEHIYEMYIO IOCIEA0BAaTEIbHOCTh W3YUYEHUS
XUMUU C YYETOM MEXIPEIMETHBIX WM BHYTPUIIPEAMETHBIX CBSA3E€H, JIOTMKU
y4eOHOTO TPOIECCa, BO3PACTHBIX OCOOCHHOCTEH OOYYaIOIIUXCS, OINPEACIISIeT
BO3MOXKHOCTH TIpeAMETa Jid pealu3alud TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
OCHOBHOW 00pa3oBaTENbHOW MpPOrpaMMbl Ha YPOBHE OCHOBHOIO OOLIEro
oOpa3oBaHusl, a TakkKe TpeOOBaHUU K pe3ysibTaraM OOy4YeHUS XMMHH Ha ypOBHE
Henel M3ydyeHwss NpeIMeTa M OCHOBHBIX BHUAOB Y4€OHO-IIO3HABATEIbHOU
NEeSATENbHOCTH 00YYaIOLIErocs o OCBOCHHUIO yUeOHOTO COJIEp KaHMUS.

3HaHMEe XMMHHM CIYXUT OCHOBOW It  (OPMUPOBAHHS  MHUPOBO33PEHUS
oOyyJaromierocsi, €ro npejcTaBiIeHUN O MaTepUaTbHOM E€IUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (GopMUpPYyEMbIE€ XUMHEH NPEICTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPrUU U 00 SBOJIIOLMHU BEIIECTB B MPHUPOJIE, O MYTAX pEHIeHUs! rio0agbHbIX
npoOJjieM YCTOWYMBOIO Pa3BUTHUS YEJIOBEUECTBA - CHIPHEBOM, JHEPrETHUCCKOM,
MUIIEBOM U 3KOJOTHUECKON O€30IMacHOCTH, TPOOIIEM 3/IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CHOCOOCTBYET peaau3alliid BO3MOXKHOCTEH AJisi CaMOpa3BUTHS M (OPMHUPOBAHUS
KYJbTYpbI INYHOCTH, €€ 001Iel U (yHKIIMOHAIBHON rPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHPOBAHHWE MBIIUIEHHS M TBOPUYECKUX CIIOCOOHOCTEN
oOydJaronuxcsi, HaBBIKOB HMX CAMOCTOSITEBHOM  Y4eOHOW  JEsTEeNbHOCTH,
AKCIIEPUMEHTANIbHBIX W MCCIIEIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEAHEBHOM KU3HU, TaK U B IPO(PECCHOHATILHOMN €SI TeIbHOCTH;



3HAKOMUT CO CHenu@UKoO HaydHOrO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIsSI1a HA €JUMHCTBO MPUPOAbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHN €CTECTBEHHO-HAYYHON I'PAaMOTHOCTH 00YYaroINXCS;
croco6cTByeT (OPMUPOBAHUIO IIECHHOCTHOT'O OTHOUICHHS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJAJ B 3KOJOTHMYECKOE
o0pa3oBaHUE 00yYAOLTUXCS.

JlanHbple HampaBiieHHs B OOYYEHMM XHUMHHM OOECHEeYMBAIOTCS CHEeU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBISIETCS — MEJaroruyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0Aa30BOM HAYKH XMMHUU Ha OIPEACIIEHHOM 3Tale ee
pasButus.. Kypc XuMuM Ha YpPOBHE OCHOBHOTO o0OImIero oOpa3oBaHUS
OPUEHTHUPOBAH HA OCBOCHHE OOYYAIOIIMMHUCS CUCTEMBI EPBOHAYAIBHBIX MOHATUN
XUMHH, OCHOB HEOPraHWYECKOM XUMHUHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX
IIOHATUN OPTaHUYECKON XMMUHU.

CtpykTypa conepkaHUsi MPOTpaMMbl MO XUMHH C(HOPMUPOBaHA Ha OCHOBE
CUCTEMHOTIO mnoaxoaa K ee uydeHuro. CoaepikaHHue CKIaAbIBAETCS U3 CHCTEMBI
MOHATUN 0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHYECKOU
peakiuu. OO0e 3TH CUCTEMBl CTPYKTYPHO OpPTraHM30BaHbl MO MPUHIUITY
NOCJIEJOBATENBHOTO Pa3BUTHUS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEJICTABICHUN
Pa3HOIO YPOBHS:

ATOMHO-MOJIEKYJIIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;
[Tepuonuueckoro 3akoHa /.M. MeHieneeBa kak OCHOBHOI'O 3aKOHA XMMUU,
YYEHHMSI O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3U;

IPEeICTaBICHUN 00 SIEKTPOIUTUYECKON AUCCOLMAIIMM BEIIECTB B paCTBOPaX.
Teopernueckrue 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPHYECKHU MOJTYyUYEHHBIX
U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIHLHO OT OJIHOTO YPOBHS K
JIPYroMy, BBITIONHSAS (GYHKIUA OOBSICHEHUS W MPOTHO3UPOBAHUS CBOWCTB,
CTPOCHUS U BO3MOXXHOCTEN MPAKTUYECKOTO TPUMEHEHUS U MOTYUYECHUS U3y4aeMbIX
BELLECTB.

OcBoeHHe MporpamMmbl M0 XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPECTABICHUS
0 XMMHYECKOM COCTABIISIONIEH Hay4YHOM KapTUHBI MUpPA B JIOTHKE €€ CUCTEMHOU
OPUPOABI, IEHHOCTHOIO OTHOILLIEHUS K HAyYHOMY 3HAaHHUIO U METOJaM MO3HaHUS B
Hayke. V3ydyeHue XuUMHUM TPOUCXOJUT C TPHUBICUEHHUEM 3HAHWN M3 paHee
U3YYEHHBIX y4eOHbIX npeameToB: "Oxpyxkatomuid mup", "buonorus. 5 - 7 knaccer"
u "®usznka. 7 xknacc".

[Ipy m3yuyeHUH XUMHHM TPOUCXOAUT (HOPMUPOBAHWE 3HAHUUW OCHOB XMMHUYECKOM
HAyKW Kak 00JIacTU COBPEMEHHOT'O0 €CTECTBO3HAHMS, MPAKTUUECKOU ACSTEIbHOCTU
YyeJioBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTYpHL. 3ajada y4eOHOTO
peIMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUHN - BaXKHEHIIINX
(bakToOB, MOHATUHN, 3aKOHOB U TEOPETHUECKUX MOJIOKEHUM, TOCTYITHBIX 0000IIIeHUI
MHUPOBO33PEHYECKOTO XapaKkTepa, s3blKa HAyKH, B TPHOOMICHUH K HAYyYHBIM
METOJaM I[I03HaHUA MpPH U3YYEHUU BEIIECTB M XHUMHYECKUX pEaKIui, B
dbopMHpOBaHNY W PA3BUTHUHU [MO3HABATEIHHBIX YMEHHA W WX NPUMEHEHUU B



y4eOHO-II03HABATEIbHON U yueOHO-UCCIIE0BATENbCKON AESITeIbHOCTH, OCBOCHUU
paBuJI 6€30MaCHOT0 OOPAIEHHS C BEIIECTBAMU B IIOBCETHEBHOM JKU3HU.

[Ipy u3yuyeHuu XMMHHM Ha YPOBHE OCHOBHOIO 00IIero o0Opa3oBaHUS Ba)XXHOE
3Ha4YE€HHE MPUOOPENTH TAKUE LENH, KaK:

dopMupoBaHHE  UHTEIUICKTYyallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIIEHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIKUMCS YCIOBUAM KU3HU;
HaIpaBJIeHHOCTh OOYyYEHMs] HAa CUCTEMATUYECKOE MPUOOIIEHHE O0ydaroIMxcs K
CaMOCTOATENIbHON MO3HABATENIbHON JIE€ATEIbHOCTH, HAYYHBIM METO/IaM MO3HaHUS,
bopMHUPYIOLTUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

oOecrieueHre ycioBUi, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00YYaOITUMUCS OTbITa
Pa3HOOOpa3HON JEeATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHMSI, KIIFOYEBBIX HABBIKOB
(KJIFOYEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAIBHOE 3HAYCHUE JUIS Pa3IUIHBIX
BUJIOB JCSTEIBHOCTH;

dbopmupoBanue o61el GyHKIIMOHATHLHON U €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH, B
TOM YHCIE yMEHHH OOBSICHATH W OLCHUBATh SIBICHUS OKPYXKAIOUIEro MUpa,
UCIIOJIb3Ysl 3HAHUS W OIIBIT, MOJYYEHHbIE NPU HU3YYEHHH XWMHH, MPUMEHATHh HUX
IIPU pEeUIEHUH IPOoOJIEM B IOBCETHEBHOM KU3HU U TPYAOBOM AESATENbHOCTH;
dopMHpoBaHUE y O0OYyYarOIIUMXCS TYMAHHUCTHYECKMX OTHOIICHWH, MOHMMaHHS
HEHHOCTH XUMHUYECKUX 3HAHUM NJIs1 BBIPAOOTKU 3KOJIOTMYECKH LIEIeCO00pa3HOro
noBeACHUSI B OBITY U TPYAOBOM JEATEIBHOCTH B UEISIX COXPAHEHHS CBOETO
3710pOBbS U OKPY’KAIOLIEH IPUPOAHON CPEbI;

pa3BUTHE MOTHBAlMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOGHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIs M HANpPaBJICHHOCTU JAbHEUIIEro
00yueHus.

OO6miee yncIo 4acoB, PEKOMEHOBAHHBIX ISl U3y4YeHHs] XUMHH, - 136 yacoB: B §
KJ1acce - 68 yacoB (2 yaca B HeJlento), B 9 kitacce - 68 yacoB (2 yaca B HEZIEIIIO).

Conep:xanue o0yuenusi B 8 Kkiacce.

IlepBoHayabHbIE XUMHYECKHE OHATHSA.

[Ipeamet xumun. Posib XuMuu B ’KU3HU YelIoBeKa. XUMHUsI B cucTeMe Hayk. Tena u
BellecTBa. DU3MYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB.
[TonsiTue o Meromax mo3HaHus B XuMuU. YucTtele BemecTBa U cMecH. CrocoObl
pa3aeneHus: CMECEN.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE AIeMEHThI. CUMBOJIBI XUMUUYECKUX 3JIEMEHTOB.
[IpocTble U ClIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumunyeckass ¢opmyna. BajaeHTHOCTh aTOMOB XHMHYECKUX JJIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BellecTB. OTHocHUTeNbHAs aToMHas Macca. OTHOCUTENIbHAsS
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMUYECKOT0 3JIEMEHTA B COEIUHEHUU.



KomnuectBo BemectBa. Mons. Mossiprasgs Macca. B3auMoOcCBsI3p  KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX €IWUHUI] BemiecTBa. Pacuersl mo dopmynam
XUMHUYECKUX COCIUHECHUN.

du3nuecKrue U XUMUYECKUE SIBICHUS. XUMUYECKasi peakius U €€ NpU3HaKu. 3aKOH
COXpaHEHUs1 Macchl BELIECTB. XHUMHUYECKHME YypaBHeHus. Kiaccupukanus
XUMUYECKUX pEeaKuil (COeTUHEHNs, Pa3I0KEHUs, 3aMEIICHHs], 0OMEHA).
XUMHAYECKUN JKCHEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TMOCYJIOW, IMPABUIIAMHU
paboTel B Jabopatopud W TOpUeMaMH  oOpalieHuss ¢ J1abopaTOPHBIM
o0opy1oBaHMEM, H3yY€HHE M ONHcaHue (U3UUECKUX CBOMCTB 00pa3LoB
HEOPraHWYEeCKUX BEIIECTB, HaOMIOJeHUEe (Pu3nueckux (TUIaBI€HHE BOCKA, TasHUE
JbAa, pacTHpaHUe caxapa B CTYIKe, KHIEHHWE W KOHACHCAlusi BOJbBI) U
XUMUYECKUX  (TOpeHue  CBeud, [MpOKaJMBaHWE  MEJHOHW  TMPOBOJIOKH,
B3aMMO/ICHCTBUE MeJia ¢ KMCJIOTOM) SIBJICHUH, HAOIIOJICHUE U OTTMCAHUE TTPU3HAKOB
IPOTEKaHUsI XUMUYECKUX PeaKIuil (pa3iokeHne caxapa, B3auMOJICHCTBUE CEPHOU
KHUCIIOTHI C XJIOpUIOM Oapus, paznoxeHue ruapokcuaa meau (1) mpu narpeBanuw,
B3auMojeiicTBue jkene3a ¢ pactBopoM coiu Mmeau (II), msydyenme cmocoOoB
pasneneHuss cMmeceld (C TMOMOIIBI0O MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHUE,
TUCTWIULSIIMSI, XpoMartorpadusi), MPOBEACHHE OYHCTKH TIOBAPEHHOW COJH,
HAOJIIOICHUE W ONHMCAaHUE PE3yJbTAaTOB MPOBEIEHHUS OIbITA, WILTFOCTPUPYIOUIETO
3aKOH COXPAHEHMs MacChl, CO3JJaHUE MOJIeNIEH MOJIEKYJI (IIapOCTEPKHEBBIX ).
Baxnenmme npeacTaBUTENIN HEOPTAHUYECKUX BEIIECTB.

Bo3nyx - cmecp razoB. CocrtaB Bo3ayxa. Kucmopox - sneMEHT U IpPOCTOE
BemecTBo. Haxoknenue kucimopoma B mnpupoe, (U3MUYECKUE M XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuzapl. I[lpumenenue kuciopona. CrocoObl
MOJIYYeHHUs] KUcTopoAa B JabOpaToOpuud W TPOMBIINUIEHHOCTH. Kpyrosopor
Kucinopoza B mpupoe. O30H - autoTpornHas MoAUGUKAIISI KACIOpOa.

TernoBoit 3 PexT XUMUIECKON peakIuu, TEPMOXUMUYECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKHE PEAKIUU. TOIIMBO: yrojib M METaH. 3arps3HEHUE BO3yXa,
YCWICHHE MMAapHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon - anemeHT M mpocroe BemecTBo. HaxoxzaeHue Boaopoaa B IPUPOZE,
(¢u3nuecKue M XUMHUYECKHME CBOICTBA, INPUMEHEHHE, CIOCOOBI IMOJIYYEHHUS.
Kucnors u conu.

MounsipHblii 00beM ra3oB. PacyeTsl 0 XUMUYECKUM YPaBHEHUSM.

dusnyeckue cBorcTBa BoAbl. Bona kak pactBopureins. PactBopel. HacslleHHbie U
HEHACBILIEHHbIE PacTBOpBL. PacTBOpMMOCTH BeliecTB B BoJe. MaccoBas nois
BEILIECTBA B pacTBOpe. XMMHUUYECKUE CBOMCTBA BOJbl. OcHOBaHuA. Ponb pacTBopoB
B MPUPOJE M B XU3HHU 4eloBeKa. KpyroBopoT BoAbI B MPUPOAE. 3arpsi3HEHUE
npUpOIHbIX BoA. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukanus nHeopranmveckux coeaunenuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojieoOpasyiomue  (OCHOBHBIE, KHUCIOTHBIC, amMQpOTEepHbIE) U
HeconeoOpasyomue. Homenknatypa okcunoB. dusmueckue U XUMHUYECKHE
CBONMCTBA OKCHIIOB. [lomydenune okcruaos.



OcnoBanus. Knaccudukanys ocHOBaHUM: IIEIOYN M HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuii. PHU3WUECKHE U XUMHUYECKHE CBOMCTBA OCHOBAHMM.
[Tonydyenne oCHOBaHMM.

Kucnorer. Knaccudukanus kucinor. Homenkmarypa kucior. dusnyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan aktuBHocTM MetawwioB H.H. bekerosa.
[Tonydenue KuACIIOT.

Conu. HomeHknaTypa comnen.

Pu3nuecKrue U XUMHUYECKHE CBOUCTBA cotiel. [lomyuenue coei.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIUHEHUM.
XUMHUYECKHUI AKCIIEPUMEHT: KAU€CTBEHHOE OIPEJICICHUE COJICPKaHUs KUCIOPOa
B BO3[yXe, INOJy4YeHHE, cOOMpaHue, paclo3HaBaHUE M H3YUYEHUE CBOMCTB
KHUCIIOpo/ia, HAOJI0IEHUE B3aUMOJICHCTBUSA BEIIECTB C KHUCIOPOJIOM M YCIOBUS
BO3HUKHOBEHUS U MPEKpaIeHUsI TopeHus (moxapa), 03HaKOMIIEHHE ¢ o0pa3iaMu
OKCHUJIOB M ONHCAaHUE HMX CBOMCTB, MOJy4Y€HHE, COOMpaHHUE, paclo3HABaHHE U
U3YUYEHHE CBOMCTB BOJOpOJa (FOpEHHUE), B3aUMOJEHCTBUE BOJOPOJA C OKCHUIIOM
meau (I1) (Bo3MOXXHO HCIIONB30BaHUE BHICOMATEPHANIOB), HAOIIOACHUE 00Pa3IloB
BEIECTB KOJUYECTBOM | MOJb, HCCIEOBAaHUE OCOOEHHOCTEH pacTBOpPEHUS
BEIIECTB C PA3IMYHOW PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C
ONPEAECICHHON MAacCCOBOM JIOJIEH pACTBOPEHHOTO BEMIECTBA, B3aUMOACHCTBUE BOBI
¢ MeraulamMu  (HaTpueM W KajubllueM) (BO3MOXKHO  HCIOJIh30BaHUE
BUJICOMATEPUANIOB),  HUCCIEOBaHME  OOpa3lloB  HEOPraHWYECKUX  BEIIECTB
Pa3JIMYHBIX KJIACCOB, HAOJIOJICHUE U3MEHEHUS OKPACKU UHANKATOPOB B PacTBOpax
KHUCIIOT M 1Iesiovel, uzydyenue B3aumojenctus okcuaa meau (II) ¢ pactBopom
CEpHON KHUCJIOTBHI, KUCJIOT C METANIAMH, PEAKIUi HEUTpaU3aluU, MOJyYEHUE
HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOT0 MeTajula JAPYIMM U3 pacTBOpa
COJIM, PEHIEHUE OHKCIEPUMEHTAIBHBIX 3aJady Mo Teme "BaxHellne Kiacchl
HEOPraHUYECKUX COCTUHEHUI".

[Tepuonnueckuit 3akoH u llepuoguueckas cucrema XxuMu4yeckux 3iaemeHToB .M.
MenpaeneeBa. CrtpoeHue aroMoB. XuUMHUYecKas CBA3b. OKHCIUTENIBHO-
BOCCTAHOBHUTEIBHBIC PEAKIINH.

[TepBbie MONBITKK KiacCU(UKALMKM XUMUYECKUX 3yeMeHTOB. [loHsTHE 0 rpymmax
CXOJIHBIX 3JIEMEHTOB (IIIEJIOYHBIE U IIE€JIOYHO3EMEIIbHBIE METaJUlbl, TaJlOTCHbI,
UHEPTHBIE Ta3bl). ODJIEMEHTBHI, KOTOpble 00pa3yloT amM(pOTEepHbIE OKCHABI U
TUAPOKCHUJIBI.

[lepuomnueckuii 3akoH. Ileproanueckas cucremMa xumuueckux dsjiemeHToB JI.U.
MenpneneeBa. Koporkonepuoanas u juyMHHONepuoaHas ¢opmbl [lepuonnueckoi
cucteMbl xumuyeckux osnemeHtoB .M. MennpeneeBa. Ilepuonbl u rpymnmsl.
@u3nUecKuid CMBICII TOPSAJKOBOTO HOMEpa, HOMEpPOB IMepuofa MW TPYIIIbI
DJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX siep. M3orombl. DnektpoHbl. CtpoeHue
ANIEKTPOHHBIX  000JI0YeK aToMoB TepBbIXx 20 XMMHYECKHUX  DJIEMEHTOB
[Tepuomnueckoit cucrembr .M. MenneneeBa. XapakTEpUCTHKA XUMHYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuognueckont cucreme /.M. Menneneena.



3aKOHOMEpPHOCTM HM3MEHEHUs paJdyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKNX U HEMETAJUIMYECKUX CBOMCTB IO TPYyIaM U NepruoaaM. 3HaUYEHUe
[Tepunoanueckoro 3akoHa u [lepuoanvyecKon CUCTEMbI XUMHUECKHUX 3JIEMEHTOB JJIsSI
pa3BuTHs HayKd U npaktuku. J[.11. MeHnenees - yueHbIN U rpaXKJaHNH.
Xumuyeckass cBa3b. KoBajeHTHas (mojisipHasi W HENOJSIpHAsi)  CBSI3b.
DIIEKTPOOTPULIATENILHOCTh XUMUYECKUX IEMEHTOB. IOHHAs CBS3b.

Crenenb okucneHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccs
OKHCJIEHUS M BOCCTAaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUI SKCHEPUMEHT: HU3y4YeHue OO0pa3loB BEIIECTB METAJUIOB U
HEMETAJUIOB, B3aWMOJICCTBUE THUAPOKCHAA IIMHKA C pPacTBOpAMH KHUCJIOT H
HIEJI0YEH, IMPOBEACHUE OIBITOB, WUIIOCTPUPYIOIIUX HOPUMEPBI OKHUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIUM (TOPEHHE, PEAKIIMH PA3TIOKEHHUS, COSTUHEHU ).
MexnpeaMeTHBIE CBS3H.

Peanuzanuss MeXnpeAMETHBIX CBSI3€M NpU HM3YYEHUM XUMHUM B & KJacce
OCYIIECTBIISIETCS. 4Yepe3 HCIONb30BAaHWE KaK OOIMX eCTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEJIbHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO LIMKJIA.

OO6mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (haKT, TUTIOTE3a, TEOPHsI, 3aKOH,
aHaju3, CUHTE3, KiaccUu(UKalus, MEPUOJUYHOCTh, HAOIIOACHUE, SKCIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHUE.

®usuka: Marepusi, aToOM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU], HU30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JICKTPUUYECKHUIM 3apsji, BEIIECTBO, TEJIO, 00BEM,
arperaTHo€ COCTOSIHME BEIIecTBa, ra3, (U3UYECKUE BEIUYMHBI, €JIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHETHI, 3B€311bl, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MuUHEpasbl, TOPHBIE TOPOABI, MOJIC3HBIC
VICKOIIa€MbI€, TOTUIMBO, BOJHBIE PECYPCHI.

Conepxxanue o0yvenusi B 9 kiacce.

BemiectBo 1 XuMHUecKasi peakiusi.

[lepuonnueckuii 3akoH. Ilepromnueckas cucremMa xumuueckux sjiemeHToB I.U.
MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHHUM CBOMCTB
XAMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX IMEPHOAOB, KAIMSA, KAIBLUUSA M HX
COCIMHCHUH B COOTBETCTBHM C IIOJIO)KEHHUEM 3jeMeHTOB B Ilepuonndeckon
CHCTEME U CTPOECHHEM MX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKOU CBSI3U. THIIBI KPUCTATUTMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THINA KPUCTALIMYECKOW PEIIETKH U BHUIA
XUMHUYECKOM CBSI3M.

Knaccudukanuss u HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BENIECTB, OTHOCSUIMXCA K pAa3JIUYHBIM KJIACCaM HEOPTraHUYECKUX
COEJIMHEHUI, TEHETUYECKas CBSA3b HEOPraHMYECKUX BEILECTB.



Knaccudukanus XuMUYECKUX peakluid MO0 Pa3jIudHbIM IMpU3HaKaM (MO0 YUCIY U
COCTaBy Y4YAaCTBYIOIIMX B pEaKIUM BEIIECTB, IO TEIIoBOMYy 3ddekrty, Mo
W3MCHECHHIO CTETICHEH OKMCIICHUS XUMHYECKUX AJIEMEHTOB, MO OOpAaTUMOCTH, TI0
Y4acTHUIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUYECKUE
YPaBHEHUS.

[lonsiTue O cKOpocTM XUMHUYeCKOW peakiuuu. [loHsATne 00 00paTuMbIX U
HEOOPATUMBIX XMMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX U TeTepOTeHHBIX
peakuusx. [loustue o karanuse. [lonsatue o xumuyeckoM paBHoBecuu. DakTopswl,
BIIUSIIOIIME HA CKOPOCTh XUMHYECKOW pPEaKIUh M TOJ0XKEHUE XUMHUYECKOIO
paBHOBECHSI.

OKuCANTENBHO-BOCCTAHOBHUTEIIBHBIC peakiuu, 3IEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peakuuu. CocraBnenue ypaBHEHUI
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMA C  HCHOJb30BAHUEM  METOJIA
AJIEKTPOHHOTO OajaHca.

Teopusi HNEKTPOJUTHUYECKON JUCCOLMALMU. DJIEKTPOIUTHI U HEANEKTPOJIHTHI.
Karnonsl, annonsl. MexaHu3m JUCCOLMALMM BEMIECTB C PA3JIMYHBIMUA BUIAMH
XUMU4ecKoi cBsi3u. CteneHs aucconuanun. CHIbHBIC U CIa0bIE SJIEKTPOJIHUTHI.
Peakiuu monHOrO OOMEHA. YCIIOBUS TMPOTEKAHWS PEAKIMA HOHHOTO OOMEHa,
IOJIHBIE W COKpAIICHHBIE HOHHBIE YypaBHEHUSA peakuui. CBOWCTBa KHUCIOT,
OCHOBAaHMII W cCOJEd B CBETE€ MPEICTAaBICHUA OO0 BIEKTPOIUTHUYECKOU
nucconuannu. KauecTBeHHbIE peakiiui Ha MOHBL. [IOHSITHE O TUAPOIIN3E COJIEH.
XUMHUYECKU OSKCIIEPUMEHT: O3HAKOMJICHME C MOJCISIMU KPHUCTAJUTMYECKUX
pPEIIETOK HEOPraHUYEeCKUX BEIIeCTB - METaUIOB U HeMeTauioB (rpadura u
anMasa), CIIOKHBIX BEHIECTB (XJIOpUJa HATpHsl), HCCIEAOBaHUE 3aBUCHUMOCTHU
CKOPOCTH XHMHMYECKOW peaKIMu OT BO3JICUCTBHUS pa3IUYHBIX (DAKTOPOB,
VICCIIEIOBAHUE BJIEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, MPOLECCA AUCCOLUALIAN
KHCIIOT, IIeJIo4e u conedl (BO3MOXXHO HCIOJIb30BAHUE BHIEOMATEPHAIIOB),
IIPOBEJICHUE OIBITOB, WUIKOCTPUPYIOIIMX MTPU3HAKU IMPOTEKAHUS PEAKIIUN HOHHOTO
obmeHa (0Opa3oBaHHME OCaJKa, BBIJICIICHHE Ta3a, 0Opa30BaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pa3ioKeHUs, COSUHEHUs), pACO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pPEAKIUMA HAa HOHBI, PEIICHUE
SKCIIEPUMEHTAJIBHBIX 3a]1a4.

Hemertaibl u ux coeiMHEHUS.

OO6miass  xapakTepuctuka rajgoreHoB. (OCOOEHHOCTH  CTPOCHHSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pU3NUECKHe CBOMCTBA MPOCTHIX
BEIIECTB - TajJOreHoB. XMMHYECKHME CBOWCTBA Ha [MpUMEpPE  XJopa
(B3aUMOJICHCTBUE C MeTaJlaMd, HEMETaUlaMHy, IIeJIo4aMH). XJIOPOBOJOPO/I.
CosnsiHasg KHCIIOTAa, XUMUYECKHUE CBOMCTBA, MOJydeHUEe, NpumeHeHue. JlelicTBue
XJOpa M XJIOPOBOJOPOJA HA OpPraHM3M YeJOBeKa. BakHeWime XJIopuabl U UX
HaXO0XJCHHUE B IPUPOJIE.

Ob6mrast xapaktepuctuka odneMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XaPAKTEPHBIE CTEIICHU OKUCIICHUS.



CrpoeHue M (u3MUecKue CBOMCTBA MPOCTHIX BELIECTB - KHUCIOpPOJAa U CEpHL.
AmnnoTpornHbie MOAU(PUKAIIMKA KUCIOPOJIa U Cephl. XMMHYECKUE CBOMCTBA CEPHI.
CepoBoopoi, cTpoeHue, pru3nuecKue 1 XMMHYecKre cBoiicTBa. OKCHIBI Cephl Kak
MPEACTaBUTEIN  KHUCIOTHBIX OKcuaoB. CepHas KuCIOTa, (QU3NYECKHE U
XUMUYECKHE CBOMcTBa (0OmIMEe Kak MpeACcTaBUTENs Kiacca KUCIOT W
cnenupuueckre). XMMUYECKHE PEaKIMH, JeXKallue B OCHOBE MPOMBIILIEHHOTO
cnocoba mnosydyeHust cepHoil kuciaotTbl. IIpumenenue. Conau CepHOM KHUCIOTHI,
KaueCTBEHHAsl peakuus Ha cyibdar-uoH. HaxoxaeHue cepsl U €e COCIMHEHUN B
npupoge. XUMHUYECKOE 3arpsi3HEHHE OKPY’KAIOIIEeW Cpelbl COCTUHEHUSMHU CEepbl
(KUCIOTHBIE JIOKIW, 3arpsA3HEHUE BO3JlyXa M BOJOEMOB), CIOCOOBI €ro
peIoTBpaIICHUS.

O6mast xapakrepucTuka 351eMeHTOB VA-rpytrbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHbBIC CTEIICHU OKUCIICHUSI.

A30T, pacmpocTpaHeHuE B Tpupojae, (Pu3nyeckue M XUMHYECKHUE CBOMCTBA.
KpyroBoport a3ora B nmpupoie. AMMHAK, €ro (U3NIeCKrue U XUMUIECKHUE CBOMCTBA,
nosiydeHrue W mnpuMeHenne. Conu aMMOHUS, UX (PHU3WYECKHE U XUMHUYECKUE
CBOlcTBa, mpuMeHeHHe. KadecTBeHHas peakiusi HA WOHBI aMMOHHUA. A30THas
KHCIIOTa, €€ TOoJydeHne, (U3NYEeCKHe W XUMHUYECKHE CBOMCTBa (00mmMe Kak
IpEeACTaBUTENA Kiacca KUCIOT U crneuuduueckue). Vcnoap30oBaHME HUTPATOB U
coJiell aMMOHHS B KaU€CTBE MUHEPAJIbHBIX yI0OpEeHH. XMMUYECKOE 3arpsi3HEHNE
OKpY’Kalollled Cpellbl COEAMHEHUSIMU a30Ta (KUCIOTHBIE JIOXKAM, 3arpsi3HEHUE
BO3/lyXa, TOYBBI U BOJOEMOB).

dochop, amrorponHsie Moaudbuxkanuu dochopa, PuzMUEcCKHUe M XUMHUUECKHE
cBorictBa. Oxcua docdopa (V) u pochopHas kuciora, Pu3nuecKue U XUMUIECCKUE
cBolcTBa, moiyiyyeHue. lcmonp3oBanue ¢ocpaToB B KauyeCcTBE MHMHEPATbHBIX
yA0OpEeHHUIA.

Ob6mrast xapaktepuctuka osneMeHToB I[VA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHBIC CTEMIEHNU OKUCIICHUSI.

VYrinepon, amnoTponHbie MOAM(PUKAINNH, PACTIPOCTPAHCHHE B  TPHUPOJE,
busnueckne W XUMHYECKHE CBoWcTBa. AjcopOmus. KpyroBopor yriepoma B
npupozae. OKcuapl yriiepoaa, ux (GU3N4YeCKue U XMMUYECKUE CBOMCTBA, NEHCTBUE
Ha JKMBbIE OPraHHU3Mbl, MOJYYEHHE W MPUMEHEHHE. DKOJOTMYECKUE MPOOIIEMBI,
cBsi3aHHBIE ¢ okcujuoM yriaepoaa (IV), rumore3a ri00aNbHOTO TOTEIUICHUS
KJIUMaTa, TapHUKOBBIM 3G (dEKT. YronbpHas KUCIOTa U €€ COJHU, UX (pU3nYecKue u
XMMUYECKHUE CBOWCTBA, IMOJy4yeHUWE W INpuMeHeHue. KauecTBeHHas peakius Ha
kapOoHat-uoHbel.  Mcnonb3oBanue  kapOoHaTOB B OBITY,  MEIUIIMHE,
IIPOMBIIIVICHHOCTH U CEJIbCKOM XO3SIMCTBE.

[lepBoHavasibHbIE TOHSTHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTHIICH, TaHOJI, TJIUIEPUH, YKCyCHAs KUCIIOTA).
[IpupogHbie HWCTOYHUKH YTIJIEBOJOPOJOB (Yroiib, MTPHUPOAHBIA Ta3, HEPTH),
IPOIYKTHI X TIepepabOTK (OCH3UH), KX POJIb B OBITY M MPOMBIIIIIEHHOCTH.



[TonsiTe 0 OGMOTOTUYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OeNKax, yriaeBoaax - U ux
poiu B OKM3HM 4eJoBeKa. MarepuaibHO€ €IMHCTBO OpPraHUYECKUX H
HEOPTraHWYECKUX COCTMHCHUU.

Kpemnnii, ero ¢husnveckne u XUMHUIECKHE CBONCTBA, MOJYYCHUE U MPUMEHCHHUE.
Coenunenusi kpemMHusi B npupoje. OOume npencraBieHuss 00 OKCUAE KPEeMHUs
(IV) u kpemuueBoii kuciore. CUIUKAThI, X UCIOJH30BAHUE B OBITY, MEAUIIMHE,
MPOMBINLJICHHOCTU. BakHelIue CTpOUTENIbHbIE MaTepHalibl: KepamMuKa, CTEKIIO,
EeMEHT, OeToH, xene300eToH. I[lpobiembl ©€30MaCHOrO  UCIOIb30BAHUS
CTPOUTENILHBIX MAaTEPUAJIOB B TTOBCETHEBHOM JKU3HHU.

XUMUYECKUM OKCIEPUMEHT: HU3ydeHHe oOpa3IloB HEOPraHWYECKUX BEIECTB,
CBOWCTB COJISTHOM KHMCJIOTBI, TPOBEJAEHNE KAYECTBEHHBIX PEaKMK Ha XJIOPUA-UOHBI
U HaOJIOJIEHUE MPU3HAKOB UX MPOTEKAHUs, OMBITHI, OTpaKawoIue GU3NUEeCKue U
XUMUYECKHUE CBOMCTBA TAJIOT€HOB U WX COCIUHEHUU (BO3MOXKHO HCIIOIBH30BAaHUE
BUJIEOMATEPUATIOB), O3HAKOMJICHHE C o00pa3laMu XJIOPHAOB (TaJOT€HHJIOB),
O3HaKOMJIEHHE ¢ 00pa3iamMu Cephl U €€ COCTUHEHUSIMU (BO3MOXKHO HCIIOIh30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOCHHE TIpoliecca OOyTIMBaHUs caxapa Ioj JAeHCTBHEM
KOHIIEHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, HW3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, MPOBEJCHNE KAaU€CTBEHHOW pEeaKIMu Ha CyJbdat-
MOH U HaONIOJICHHE MpHU3HAKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBOMcTBaMH a30Ta, (ochopa M HX cCOeAMHEHUH (BO3MOXXHO HCIOIb30BaHUE
BUJIEOMATEepUalIoB), oOpa3aMu a30THBIX U (POCHOPHBIX yAOOpEHUM, MOIyUYeHHUE,
cobupaHue, paclio3HaBaHME W M3y4YeHHWE CBOMCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEAaKIMi Ha MOH aMMOHHMS U (ochaT-uoH M U3yuyeHue MpU3HAKOB
UX TIPOTEKAHUsI, B3AMMOJICMICTBUE KOHUEHTPUPOBAHHOW a30THOM KUCIOTHI C MEABIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YyUYEHUE Mozenein
KPUCTAUNIMYECKUX PEIIeTOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
POIIECCOM  aZICOPOITMU  PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPONCTBOM NPOTHUBOTa3a, MOJydeHHue, coOupaHue, paclio3HaBaHUE W HU3yUEHUE
CBOWCTB YTJICKHUCIIOTO Ta3a, MPOBEJICHUE KAa4eCTBCHHBIX pEaKIMii Ha KapOoHAT U
CUJIMKAT-UOHbl U H3yYEHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJICHUE C
OPOAYKIIMENH CHUJIUMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTATbHBIX
3a7a4 no reMe ''BakHelmne HeEMeTaUIbl U UX COeJUHEHNA .

Mertaniasl 1 UX COSTUHEHUS.

OO0mas xapakTepUCTUKa XMMHUYECKUX DJIEMEHTOB - METAJJIOB Ha OCHOBAaHUU MX
nojnoxenus B llepuomuueckonm cucreMe Xxumuyeckux anemeHtoB ..
MenpneneeBa u ctpoeHusi aromMoB. CTpoeHuEe MeTauioB. Meramndeckas CBs3b U
METAJUIMYECKAs] ~ KPUCTAUIMUECKas  pElIeTKa.  JJIEKTPOXUMUYECKUH  pAll
HanpsHKeHUH MeTaiuioB. OU3WYecKre U XUMUYECKHUE CBOMCTBa MeTaiioB. Ooiue
CrocoObl TMOMy4YeHus: MeTauioB. [loHSATHE O KOpPpO3UM METajuioB, OCHOBHBIC
CrocoObl 3amuThl X OT Kopposuu. CrmaBel (CTajib, YyTyH, JIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHNE B OBITY U IPOMBITINICHHOCTH.

[[lenounsle meTambl: mNoJoXkeHHe B llepruoandeckor cucTeMe XUMHYECKUX
snemeHToB J[.1I. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXICHHUE B IPUPOIE.



duznyeckre ¥ XMMHUYECKUE CBOMCTBA (HA mpumMepe HaTpus u kanus). OKcumsl u
TUAPOKCUIBI HATpusi W Kaius. [IpuMeHeHHe IIeNOYHBIX METaNIOB MU HX
COEIMHECHU.

[IlemoyHO3EMENBbHBIE METALIBI MATHUW U KaJbLMU: MOJIO)KeHUE B [lepronnyeckon
cucreMe xuMuueckux sneMmeHToB JI.M. MeHneneeBa, CTpoe€HHE HX aTOMOB,
HaxoXJieHue B npupoje. duznueckue U XUMHUUECKHUE CBOMCTBA MarHusi U KaJbI[usl.
Baxwneiie coeiuHeHns Kayblus (OKCUI, TUIPOKCUT, cOJin). JKECTKOCTh BOJIbI U
CHocoObI €€ YCTpaHEHHUS.

AmmroMuHAN: noJiokeHne B llepuonnueckoit cucreMe XUMU4YeCKuX 3aeMeHToB J[. 1.
MenpaeneeBa, CTpPOEHHME aroMa, HaxoXjaeHue B mnpupone. Duszudeckue u
XUMUYECKHE CBOMCTBA aTtOMUHMS. AM(OTEpHbIE CBOMCTBA OKCUAA U THIAPOKCHUIA
ATIOMUHUSL.

Keneszo: nmonoxenue B Ilepuonnyeckor cucreme XuMudyeckux sjemeHToB I.U.
MeHnpneneeBa, CTpOEHHE aToMa, HaxXOXJeHHEe B mpupoae. Dusmyeckue u
XHMHUYECKHE CBOMCTBA *keje3a. OKCUbl, TUAPOKCUABI M conu conu xkeneza (II) u
xene3a (III), ux cocta, CBOMCTBA U MOTYUYCHHE.

XUMHUYECKHUI SKCIEPUMEHT: 03HaKOMJIEHUE ¢ 00pa3liaMyi METaJJIOB U CIUIaBOB, MX
(GU3NYEeCKUMHU  CBOMCTBAMH, W3YYCHUE PE3yJbTaTOB KOPPO3HH  METAJIJIOB
(BO3MOKHO HCIIOJIb30BAHUE BHUEOMATEPUATIOB), OCOOEHHOCTEW B3aMMOJICHCTBUS
OKCHJIa KajdbllUsl W  HaTpus C BOAOM  (BO3MOXHO  HCIIOJH30BaHUE
BUJICOMATEPUAIIOB), HCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, MpOIEcca TOPEeHUs
kKejieza B KUCIopoje (BO3MOXKHO HCMOJb30BAaHUE BHACOMATEPHANIOB), TPU3HAKOB
POTEKaHUs] KAaYeCTBEHHBIX PEaKIMid Ha WOHBI (MarHus, Kajblus, aJIOMUHUS,
nHKa, kenesa (II) u xxenesa (II1), meau (II), HaGnroeHNE M ONIMCAaHUE MTPOIECCOB
OKpallMBaHUS IUIAMEHUM HWOHAMHM HATpus, Kaausd M KalblUHs (BO3MOXKHO
UCIIOJIb30BAaHUE  BHUJICOMATEPHUAIOB), HCCIEIOBaHUE aM(pOTEPHBIX CBOMICTB
TUAPOKCUIA aFOMUHUS M TUAPOKCUIA LHMHKA, PELICHHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe "BajkHele MeTauibl U UX COeIUHEHUS".

X¥UMUS 1 OKPYXKAIOIIAsl Cpena.

BemecTtBa u Marepuanbl B NOBCEJHEBHOM JKM3HM 4elOBEKa. besomacHoe
UCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XUMUUYECKUX 0KOraX M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYKawmlehd cpeapl (mpeaenbHas JOomycTUMast
KoHieHTpanus BemecTB (Aanee - [1JIK). Poib xumMuu B penieHun 3K0JIOTHYECKUX
npoosieMm.

XUMHUYECKUI HIKCIIEPUMEHT: H3yueHUE OOpa3lloB MaTepHalIOB (CTEKJIO, CIUIABBI
METaJJIOB, TOJIMMEPHBIE MaTepUaIIbl).

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeXnpeAMETHBIX CBSI3€M NpU HM3yYeHMHM XUMUU B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIONb30BaHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEJIbHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO LIMKJIA.



OO6mme ecTeCTBEHHO-HAYYHbIC TIOHATUS: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaIM3, CUHTE3, KiacCUUKAIWs, TMEPUOJUYHOCTb, HAOIIOJCHUE, DKCIICPUMEHT,
MOJICTUPOBAaHUE, W3MEPEHHE, MOJeNb, SBJICHHE, MApPHUKOBBIA  A(DPeKT,
TEXHOJIOTHSI, MATEPHUAJIBI.

®dwusnka: mMarepus, aTOM, JJICKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIWI, W30TOIIHI,
PaJMOaKTUBHOCT, MOJIEKYJIa, ANEKTPUICCKUI 3aps, MIPOBOTHUKH,
NOJMYNPOBOJHUKY, AUDICKTPUKH, (HOTOIIEMEHT, BEIIECTBO, TENO, O00BeM,
arperaTHoe COCTOSIHHE BEIEeCTBa, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATUTMYECKas
pelieTKa, CIUIaBbl, (PU3MUYECKUE BEIMYUHBI, SIUHUIIBI MU3MEPEHHUS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3Be3/1bI, COHIIE.

buonorust: ¢otocuHTE3, aBIXaHWE, OWocdepa, OSKOCHUCTEMA, MUHEpAIbHBIC
yI0OpEHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIHHBIC BEIIECTBA.
I'eorpadusi: atmocdepa, ruapocdepa, MuHEpasbl, TOPHBIE TOPOABI, MOJIE3HBIC
UCKOIIaeMbI€, TOTJIMBO, BOJIHBIE PECYPCHI.

IInanupyembie pe3yabTaThbl 0CBOEHUS IPOrPaAMMBI 110 XMMHUM HA YPOBHE
OCHOBHOTI0 00111er0 00pa3oBaHMsl.

N3y4enne XuMuH HA YPOBHE OCHOBHOTI'0 0011ero 00pa3oBaHus HANIPABJIEHO HA
JOCTIKEHUE OOYyYarolMMHUCA JIMYHOCTHBIX, METAlpeAMETHBIX M TMPEIMETHBIX
pe3yJIbTaTOB OCBOEHUS YUEOHOTO IIpeaMeETa.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
JOCTUTAIOTCSL B X0Jle¢ OOyYeHUS] XMMHUU B €IMHCTBE Y4eOHON M BOCHHUTATEIHHOU
NEATEIbHOCTH B COOTBETCTBHM  C  TPAAMUHOHHBIMM  POCCHUUCKHUMH
COLUHUOKYJIBTYPHBIMA M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, NPUHATHIMU B
oOlecTBe MpaBWJIaMH M HOPMaMH TOBEACHHS U CIOCOOCTBYIOT IHpoleccaM
CaMOINO3HAaHUs, CAMOPA3BUTHUS U COLMAIM3ALUU O0YyUarOIIUXCS.

JInuHOCTHBIE pe3yJIbTaThI OTPAKAKOT TOTOBHOCTh oOyyaronuxcs
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHBHBIX ILIEHHOCTHBIX OPUEHTAUUA H
pacIIMpEHNE OIbITa ACATEIbHOCTU HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTprOTUYECKOTO BOCIIUTAHUS:

LEHHOCTHOT'O OTHOILIEHHS K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U
HAayYHOMY HAcCJEIuI0, IIOHMMAaHMS 3HAYCHUS XHUMHUYECKONM HAYKH B JKHU3HU
COBPEMEHHOT0 O00IIeCTBa, CIOCOOHOCTH BJIAAETh JOCTOBEPHON HH(MOpMmaruenn o
NEPEIOBBIX JOCTHMIKEHUAX W OTKPBITUSAX MHUPOBOM M OTEUYECTBEHHONW XUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpa’KJaHCKOI'O BOCIIUTAHUSA:

IIPEACTABICHUS O COLMAIBHBIX HOPMaxX M MPaBUJIaAX MEKINYHOCTHBIX OTHOIIECHUN
B KOJUIEKTHBE, KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJE3HOMH,
y4eOHO-UCCIIEIOBATENbCKOM, TBOPUYECKOM W JpPYruX BHJAX JEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATETbHOCTU TPH BBINOJHEHUH
y4eOHBIX, IMO3HABATEJIbHBIX 3aJ]a4, BBIMNOJIHEHUH XUMHUYECKHX SKCIEPUMEHTOB,
CO3JJaHUU  Y4YEOHBIX TMPOEKTOB, CTPEMJICHHS K B3aUMOINOHUMAHUIO U



B3aMMOIIOMOIIIM B TIPOIIECCE ITON YUueOHOU JesTeIbHOCTH, TOTOBHOCTH OIICHUBATH
CBO€ TMOBEJEHUE M MOCTYINKH CBOMX TOBApHIIECl C MO3ULHMH HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIIEICTBUI MTOCTYIKOB;

3) IEHHOCTH HAYYHOT'0 MO3HAHMUSL:

MHUPOBO33PEHUYECKUX MPEACTABICHUM O BELIECTBE M XHMHYECKOM peakuuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPAa3BUTHUS HAYKHM U COCTABISIOIIMX
OCHOBY I TIOHUMAHUS CYIIHOCTH HAyYHOW KapTHUHBI MUpa, MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NPHUPOABI, B3aUMOCBS3SIX 4YEJIOBEKa C
IIPUPOTHOM CPENOU, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;
MO3HABATEIbHBIX MOTHBOB, HAIPABJIICHHBIX Ha IIOJYYEHHE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIX JIJIs1 00BsICHEHUS HAOII0JaeMbIX MTPOLIECCOB U SBJICHHUI;
MO03HABATENbHON, MH()OPMAIMOHHOM M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU
JUTEPATYPON, JIOCTYMMHBIMU TEXHUYECKHUMH CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeca K OOYyYEeHHI0O U TIO3HAHUWIO, J0OOO03HATEILHOCTH, TOTOBHOCTH U
CIOCOOHOCTHM K  caMOOOpa30BaHHIO, MPOEKTHOM W  HUCCIEN0BATEIbCKON
JESTeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH M YpOBHS OOyYeHHS B
JIaTbHEHIIIEM;

4) popmupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAaHMUSI LEHHOCTH >KM3HU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY 3/I0POBBIO,
YCTAHOBKH Ha 3JIOPOBBIM 00pa3 >KWU3HU, OCO3HAHUS MOCIEACTBUN M HEMPHUSATHUS
BpEAHBIX TPUBBIUEK (YyHOTpeOJEHHs]  aJKOroJis, HAPKOTUKOB, KYypEHHs),
HEOOXOMMOCTH  COOJIOJEHUST TpaBWiI OE30MacCHOCTH TMpU  OOpalleHuH C
XUMUYECKMMHU BEIIECTBAMH B OBITY U peaTbHOU KU3HH;

5) TpyZ10BOTO BOCTIUTAHUSI:

UHTEpECca K MPAKTUYECKOMY H3Yy4EeHHMIO Mpodeccuil W Tpyaa pas3IudHOro poa,
YBOKEHHE K TPYyAy M pe3yjibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TPUMEHEHHUS MPEAMETHBIX 3HAHWUA 10 XWUMHHU, OCO3HAHHOTO BBIOOpA
WHJMBUAYAJIbHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUS C YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrenHou npodeccuoHanbHOM IeSITEIHHOCTH U Pa3BUTUSI HEOOXOUMBIX YMEHHUI,
TOTOBHOCTH aJalTUPOBATHCS B MPO(EeCCUOHATBHOM CpeIe;

6) PKOJIOTMYECKOT'O BOCTIUTAHUS:

AKOJIOTMYECKH 11€71eCO00Pa3HOro OTHOIIECHHUS K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBaHMUS, MOHUMAHHUS IIEHHOCTU 3JI0pPOBOIO U
Oe3omacHOoro oOpa3a KU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY
bu3ruecKoMy M TICUXHMYECKOMY 3J0pPOBBIO, OCO3HAHHS ILIEHHOCTH COOJIOACHUS
paBuiI 0€30MaCHOTO MOBEJEHUS MIPH pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUIX,
YIPOXKAIOIIKNX 3I0POBbIO U )KU3HU JIIOACH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUA, MOJydaeMble MPU H3YUYCHUU XUMHH, IS
pelIeHusl 3aJad, CBSI3aHHBIX C OKPYXKAIOWIEW NPUPOJHOW CpEIOW, MOBBIIICHUS



YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhI, OCO3HAHHUS TJIOOATBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM U MyTeH UX PEHICHHS TOCPEICTBOM METOIOB XUMUMU;
HKOJIOTUYECKOTO MBIIIICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIHHOM,
KOMMYHHUKATUBHOW U COLMAIIBHON ITPAKTHUKE.

MeranpenmeTHbie  pe3yibTaThl. B cocTaBe MeTanpeaMEeTHBIX Pe3yJIbTaToB
BBIJICJISIIOT 3HAYMMBbIE JIJ1s1 (DOPMUPOBAHUS MUPOBO33PEHUS OOIIICHAYYHBIE MOHITHUS
(3aKOH, Teopus, MPUHIMUII, TUMOTe3a, (aKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U
JIPYroe), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMETax U
MO3BOJIIOT Ha OCHOBE 3HAHUM U3 ATUX MPEIMETOB (POPMHUPOBATH MPEJCTABICHHUE O
I[EJIOCTHOM HAay4yHOW KapTHHE MHUpA, M YHUBEPCAIbHBIC YUYEOHBIC JEHCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATUBHbBIC, PETYJISTUBHbBIE), KOTOPhIE 00ECIeunBarOT
dbopMHupoBaHHEe TOTOBHOCTM K  CAMOCTOSITEIbHOMY  IUIAHUPOBAaHUIO U
OCYIIECTBJICHUIO  Y4eOHOW  JIeATeNbHOCTH. MeTanpeaMeTHble  Pe3yibTaThl
OCBOCHHS 00pa3oBaTEIbHOM MPOTpaMMbl MO XHUMHH OTPAXArOT OBJIAJICHUE
YHUBEPCAIbHBIMU [TO3HABATEIIBHBIMU JIEHCTBUSIMHU, B TOM YHCIIC:

1) 6a30BBIC JIOTHYCCKHE ICHCTBUS:

YMEHUE HCIOIH30BaTh MPUEMbI JIOTUYECKOTO MBIITUICHHS TTPU OCBOSCHUW 3HAHUU:
pPacKphIBaTh CMBICTT XUMHUYECKUX MOHATUHN (BBIICIATh UX XapaKTEPHbBIC TPU3HAKH,
yCTaHABJINBATh B3aMMOCBS3b C IPYTUMH MOHSATUSMHA), HCTIOJIB30BATh MTOHSATHUS JIJIS
OOBSCHEHHsI OTHETbHBIX (PAKTOB W SIBJICHW, BHIOMPATh OCHOBAHHS W KPHUTEPUU
Ul KJacCU(UKAIMM  XMUMHYECKHMX  BEIIECTB M XHMHYECKHX  PEaKIIHi,
yCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3YUYCHHS,
CTPOUTH JIOTUYECKHE pACCYX ACHUS (MHIYKTUBHBIEC, AENYKTUBHBIC, 10 aHAJIOTHUH),
IIPOBOJIUTH BBIBOJbI U 3aKIIOUCHHUS;

yMEHUE TPUMEHSATh B TMpOIECCe TO3HAHUS TMOHATUA (NIpeAMETHBIE U
MeETaIpeJIMETHbIC), CHMBOJINYECKHE (3HAKOBBIC) MOJIETH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIE B XUMHH MOJICIbHBIC MPEICTABICHUS -
XUMUYECKUNA 3HAK (CMMBOJ DJEMEHTa), XUMHU4Yeckas ¢opMmyna W YypaBHEHHUE
XUMUYECKON PEaKIUU - MPU PEHICHUH y4eOHO-TI03HABATENBHBIX 33/1a4, C YIETOM
ATUX MOJEIBHBIX TPEICTABICHUN BBISBIATh U XapaKTEPU30BATh CYIICCTBCHHBIC
MPU3HAKN U3y4aeMbIX OOBEKTOB - XUMUYCCKUX BEIICCTB M XUMHUUYECKHUX PEAKITUH,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEJACTBEHHBIE CBSI3U U
MPOTHUBOPEYHS B U3yIAEMBIX TIPOIIECCaX U SIBJICHUSX;

2) 6a30BBIC HCCIIEAOBATEILCKUE ACHCTBUS:

YMEHHUE HCIIOJb30BaTh TOCTABJICHHBIE BOMPOCH B KAyeCTBE HWHCTPYMEHTA
MO3HAHHUA, a TaKXKe B KayecTBE OCHOBBI ISl (POPMUPOBAHUS THUIOTE3BI IO
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUM;

npuoOpeTeHre OmbITa 10 IUIAHUPOBAHWIO, OpPraHU3allMd U  [POBEACHUIO
YYEHMUECKUX OJKCIIEPUMEHTOB: YMEHHME HaONI0JaTh 3a XOJOM IIpoliecca,
CaMOCTOSTENILHO MPOTHO3UPOBATH €T0 Pe3yibTaT, (OpPMYyIUPOBaTh 00OOIICHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEICHHOTO OIbITA, UCCIEOBAHUS, COCTABIISATh OTUET
0 TpojieIaHHOM padoTe;

3) pabota c nHpOpPMAITHEIHA:



yMEHUE BBIOMpaTh, aHAIW3UPOBATh W  HMHTEPIPETUPOBATH HH(MOpPMAIUIO
Pa3IUYHBIX BUJOB U (HOPM MPECTABICHUS, TTOJIYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4JHO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJACpP)KaHUsA, CIPABOYHBIE
nocobust, pecypcbl VHTepHETa), KPUTHUYECKH OILIEHWBATh NPOTHUBOPEUYHBYIO U
HEJI0CTOBEPHYIO HHPOPMAIIHIO;

YMEHHE TPHUMEHATHb pa3InYHble METOABl M 3alpochl MPU TOUCKE M OTOOpe
uH(OpPMAITMU W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX IS BBITIOTHEHUS
y4eOHBIX U TIO3HABATENBHBIX 3a/a4 OMPENeJICHHOTO THIA, TPUOOPETEHHE OIbITa B
o0JacTl WCHONB30BaHUS  HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpPO aKTHBHOTO UCITOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAJIBHYIO (OpMY MpecTaBiIeHUsT HHGOPMAIIUK U
WUTIOCTPUPOBATh PpEIIaeMble 3a7a4d  HECIOXKHBIMU CXEMaMH, JuarpamMmaMu,
npyrumu popMamu rpaduKu ¥ ©X KOMOMHAIIUSAMY;

YMEHHME MHCIONb30BaTh M  aHAJIM3UpOBaThb B  Ipolecce ydyeOHOW U
UCCJIEIOBATEILCKON JEATENHPHOCTH WH(OPMAIIMIO O BIUSHUU MPOMBIITUICHHOCTH,
CEJIbCKOI0 XO3SKMCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAOUIEH MPUPOIHOU
Cpelibl;

Y  oOyuwaromerocs OyayT cOpMHpPOBAHBI  CIEIYIONIME  YHUBEPCATbHBIC
KOMMYHUKATHBHBIC ICHCTBHS:

yMEHHE 3aJlaBaTh BOIPOCHI (B X0 nuanora u (Wiv) AUCKYCCHUM) MO CYIIECTBY
o0cykJaeMoil  TeMmbl, (QOpMYJTUPOBATH CBOM TMPEAJIOKEHUSI OTHOCHUTEIIHHO
BBITIOJTHEHUS TTPEITIOKEHHON 3a/1a4H;

NpUOOpPETeHNEe ONbITa MPE3CHTALUU PE3YJbTATOB BBHIMOJHEHUS XUMHUYECKOTO
JKcIepuMeHTa (J1abopaTopHOro OIbITa, Ja00PATOPHON padOThI MO MCCIETOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO MIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpPCTHUKaMH I103HABATEIbHOW U
UCCJIEIOBATENILCKON JIEATETLHOCTH TIPU PEUICHWH BO3HHUKAIOIMIUX MpoOJIeM Ha
OCHOBE yudera OOLIMX MHTEPECOB M COIJIACOBaHUS MO3MUIMM (00CyXaeHus, 0OMeH
MHEHHUSIMH, "'MO3TOBBIE€ IITYpMbI', KOOpPJIHUHAIIMS COBMECTHBIX JICHCTBUI,
oTpesieNieHUuEe KPUTEPHUEB M0 OLIEHKE KaueCTBa BHITIOJHEHHON pabOThHI U IPYTHE);

Y  oOyuatomerocss OyayT cOpMHUpOBaHBI  CIEAYIOIINE  YHUBEPCAIbHBIC
PETYJSTUBHBIC TCHUCTBUS:

YMEHHE CaMOCTOSITEIbHO OMPENessITh LEedN JeATENbHOCTH, IUIAaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesTeNbHOCTD, BBIOUPATh Hanbosee 3PpPpeKkTuBHBIE CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATENbHBIX 3ala4, CaMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTHUPOBATH
NPEAJIOKEHHBIA aITOPUTM JIEUCTBUM MpU BBINOJHEHUHM 3aJaHUM C y4eTOM
MOJIYYCHHS] HOBBIX 3HAHMM 00 M3ydaeMbIX OOBEKTaX - BEIIECTBaX M PEaKIUsiX,
OIICHUBATh COOTBETCTBHE MOJYUYCHHOTO PE3yJIbTaTa 3asIBJICHHOM 11EJIH;

yMEHHUE HCIOIb30BaTh M AHAIM3UPOBATh KOHTEKCTHI, MpeJjiaraéMbie B yCIOBUU
3aJaHHM.

[IpenMeTHbIe pe3yabTaThl OCBOCHHS MPOrPAMMBI [0 XMMHH Ha YPOBHE OCHOBHOTO
oOmrero oopa3oBaHmsl.



B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOCHHIO 00S3aTEIBLHOTO COJCpPKaHUS,
YCTAaHOBJICHHOTO JaHHOW (enepanbHOW pabodeil mporpamMMmoil, BBIJEISIOT:
OCBOCHHBIC OOYYAIOIIMMUCS HAy4YHbIC 3HAHUS, YMEHUS W CIOCOOBI JCHCTBUH,
BUJIBl JICATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHMS, €ro WHTEpIpETalluH,
peo0pa30BaHUIO ¥ MPUMEHEHUIO B PA3JIMYHbBIX YICOHBIX 1 HOBBIX CUTYAIIHsX.

K xonmy oOyuyenus B 8 kiacce y oOyuaromierocs OyayT cQOpMHUPOBaHBI
CeAyIOIUe MTPEAMETHBIE PE3YIbTAThI O XUMUHU:

packpbiBaTh CMBIC OCHOBHBIX XHUMHYECKUX TMOHATHA: aToOM, MOJIEKya,
XUMUYECKUN 3JIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(oHOpOJIHAsT W HEOJHOPOJHAs), BaJlGHTHOCThb, OTHOCHUTENIbHAsi aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas
JI0JII XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUU, MOJIAPHBIN 00BEM, OKCHUJ, KUCIIOTA,
OCHOBAHHUE, COJIb, 3JIEKTPOOTPUUATEIBbHOCTh, CTEIEHb OKHUCJIEHUS, XUMHUYECKas
peakiusi, Ki1accupUKaIusa Peakiuii: peakiiui COSTUHEHHUs, PEaKIUU Pa3IOKECHHUS,
peakIuy 3aMEIIEHHUs, peakIuu OOMEHa, 9K30- M HHAOTEPMUUYECKUE PEaKIInH,
TEIIOBOM A(PheKT peakmuu, Sapo aToma, JICKTPOHHBIM CJIOM aToma, aTOMHas
opOuTanb, paadyc aroMa, XHUMHYECKas CBSA3b, IMOJSpHAS U HEMOJsSpHAas
KOBJICHTHAsl CBSI3b, MIOHHAS CBSA3b, MOH, KATHOH, aHHOH, PACTBOP, MAacCOBasl J0Js
BelllecTBa (IIPOLICHTHAsI KOHIIEHTPAIUsi) B pacTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUUYECKUX MOHATUM U IPUMEHSITh 3TH
MOHSTHUSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPaIICHUN;

UCIIOJIb30BaTh XMMHMUYECKYI0O CHUMBOJIMKY JJISI COCTaBiieHUs] (OpMYJ BEIIECTB U
YPaBHEHUU XUMHUUYECKUX PEAKIINN;

OTpeeNsATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHHSX, CTENEHb
OKHUCJICHUSI AJIEMEHTOB B OWMHAPHBIX COCAMHEHMSX, NMPUHAJJICKHOCTh BEIIECTB K
OTIpeNIeICHHOMY KJIacCy COeAMHEHUuN 1o ¢GopMmyiaM, BHJI XUMHUYECKOW CBS3U
(KOBaJICHTHAsI U MOHHAs1) B HEOPTaHUYECKUX COCTUHEHHUSIX;

pacKpbIBaTh CMBICJI [Teprnonnueckoro 3akona  JI.W. Menpeneena:
JEMOHCTPUPOBATh  MOHUMAaHUE  MEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX mosioxkeHusi B [lepuoguueckoil cucreme, 3aKOHOB
COXpPAaHEHHUS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-MOJEKYJSIPHOIO
y4eHUs, 3aKOHAa ABOrajpo, OMUCHIBATH M XapaKTEPU30BATh TAOIUUHYIO (POpMY
[Tepuoauyeckoil cUCTEMbI XUMUYECKUX 3JIEMEHTOB: pa3inudaTh MOHATUS ''TJIaBHAs
noarpymnmna (A-rpynmna)" u "nobounas noarpynna (b-rpynma)", Mansie u Oosnbiine
Nepuojbl, COOTHOCUTH OOO3HAUECHMS, KOTOpPhIE HWMEIOTCA B  TaOJuIe
"Ilepuoanueckas cucrema xumudeckux osneMeHToB J[.M. Menneneera" ¢
YUCJIOBBIMU XapaKTEpPUCTUKAMH CTPOCHUSI AaTOMOB XUMHUYECKUX DJIEMEHTOB
(coctaB u 3apsan sjapa, 00IIee YHUCIO HJIEKTPOHOB M paclpefereHre UX II0
AIIEKTPOHHBIM CJIOSIM);

KJacCU(UIIMPOBATh  XMMHYECKHUE  DJIEMEHThI, HEOPTraHWYECKHE  BEIIECTBa,
XUMHYECKUE peakiuu (10 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BELIECTB, MO
TeroBoMy G DEKTy);



XapaKTepU30BaTh (OMHUCHIBATH) OOIINE XUMHUUYECKIE CBOMCTBA BEIIECTB PAa3IMUHbIX
KJIACCOB, TOJATBEpPKJasi ONMUCAaHWE MPUMEpPaMU MOJICKYJIAPHBIX YypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaAKITUH;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KAUECTBEHHOT'O COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX TTPEBPAIICHANA B PA3IMYHBIX YCIOBUSX;
BBIUMCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJI0 XMMHYECKOrO 3JeMEHTa Mo (OopMyJie COECIMHEHHUS, MACCOBYIO
JIOJII0 BEILIECTBA B PAcTBOpPE, MPOBOJAUTH PACUETHI M0 YPABHEHHIO XWMHUYECKOU
peakIuy;

IIPUMEHSTH OCHOBHBIC OTIEPAIIH MBICIUTEILHOM IEITEILHOCTH - aHAJIN3 M CUHTE3,
cpaBHEHHE, 0000IIeHHe, CcHCTeMaTH3alul, KilacCU(UKAIUIO, BbISBICHUE
PUYUHHO-CJIEICTBEHHBIX CBSA3EH - JIJIsl M3YYEHUSI CBOMCTB BEIIECTB U XUMUYECKHUX
peakiMii, eCTECTBEHHO-HAYYHbIE METOJbl MO3HAHUSA - HAOJIOJCHUE, U3MEPEHHUE,
MOJEIUPOBAHUE, FIKCTIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN );

CeIoBaTh TIPAaBWJIAM TIOJIb30BAHUS XHMHYECKOW TOCYJI0M W J1abopaTOpHBIM
o0opyaoBaHMEM, a TAK)Ke TpaBHIIaM OOpaIieHus! ¢ BEIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSIMA TI0 BBIMIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKHUX OTBITOB TI0
MOJIYYECHUIO U COOMpPaHUIO Tra3000pa3HbIX BEIIECTB (BOAOpPOAA U KHCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEICHHOW MAacCOBOW JOJIEM PacTBOPEHHOIO
BCIIECTBA, IUIAHUPOBATh M MPOBOAWTh XUMHUYECKHE OKCIIEPUMEHTHI  I10
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH U KHCIOT C TOMOIIbIO HWHIMKATOPOB
(;rakmyc, dheHondTanenH, METUIOPAHXK U IPYTHUe).

K xonmy oOyuyenus B 9 kiacce y oOyuwaromierocs OyayT cpOpMHUPOBaHBI
CJIeIyIoIre MPEeMETHBIE PE3YJIbTATHI IO XUMUU:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX TMOHSATHUH: XUMHUYECKHI 3JIEMEHT,
aToM, MOJIEKyJa, MOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTh, DJIEKTPOOTPHUIIATEILHOCTh, CTENEHh OKHUCJICHUS, XUMHUYECKas
peaKIysi, XAMAYECKasl CBSI3b, TETIOBOM P HEKT peakiuu, MOJIb, MOJISIPHBIA 00bEM,
pacTBOp, DIICKTPOIUTHI, HEIIEKTPOJIUTHI, DJICKTPOJUTHUYECKAS IUCCOIHAIIHS,
peaxkiuu MOHHOTO OOMEHa, KaTalln3aTop, XMMHUECKOe paBHOBECHE, OOpaTUMBbIE U
HEeoOpaTUMBbIe peakuuu, OKHCIIUTETHHO-BOCCTAHOBUTEIIbHBIC peaxiuu,
OKHUCJIUTENIb, BOCCTAHOBUTEIb, OKHCIEHHME M BOCCTAHOBJIEHUE, aJUIOTPONUS,
aM(oTepHOCTh, XMMHUYECKas CBs3b (KOBAaJIGHTHAs, WOHHAs, MeETauIM4ecKas),
KpUCTAJNIMYECKasl pellieTka, KOppo3us METAJUIOB, CIIaBbl, CKOPOCTh XUMHUYECKOU
peaxiuu, npeaensHo gomyctumas kormnentpanus [1JIK BemecTsa;
WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUN U MIPUMEHSTH 3TU
MOHSTHS TIPU OMMCAHUU BEIIECTB U UX MPEBPAILCHUN;

UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY MJIsSi COCTaBlieHUs (OpMYJ BEIIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLINM;

OTIPENIENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XHMHYECKHUX DJJIEMEHTOB B
COCIMHECHMSIX PA3IMYHOTO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K OMPEICICHHOMY
KJIAcCy COENMHEHWH 1o (opMmyiaM, BHJI XUMHYECKOW CBs3M (KOBaJ€HTHAs,
MOHHAs, METaJNINYecKas) B HEOPraHWYECKUX COCAMHEHUSAX, 3apsi HOHA IO



XUMUYECKON (hopmylie, XxapakTep Cpeabl B BOAHBIX PACTBOPAaX HEOPTaHUYECKHX
COEAMHEHU, TUIl KPUCTAIUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;
packpbiBaTh  cMbici  [lepuommdeckoro  3akona J[.M. MengeneeBa u
JIEMOHCTPUPOBATh €T0 TIOHMMAHHE: OIMUCHIBATh M XapaKTePHU30BaATh TAOIHMYHYIO
dopmy Ileprogmveckoil cUCTEMbl XUMHUYECKHX 3JIEMEHTOB: Pa3IHYaTh MOHITHS
"rmaBHas noarpynna (A-rpynna)" u "nobounas noarpynna (b-rpynmna)", mansie u
OonpllIie TEPUOAbl, COOTHOCUTH OOO3HAUEHHS, KOTOpbIE HMMEKTCS B
NEePUOANYECKON TabJIUIle, ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsja sjpa, oOIlee YUCIO DJIEKTPOHOB H
pacrpesiesieHue UX Mo 3JIEKTPOHHBIM CII0SIM), OOBSICHATH OOIIIME 3aKOHOMEPHOCTH
B U3BMEHEHNUH CBOWCTB 3JIEMEHTOB U UX COEAMHEHUN B MPEAEIIaX MajbIX MEPUOJIOB
Y TJIABHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;

KJacCu(UIIMPOBATh  XMMHYECKHUE  DJEMEHTBhI, HEOpraHWYECKHE  BEIIECTBA,
XUMHYECKUE peaKuu (10 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BELIECTB, MO
TerioBoMy d(h(dexTy, M0 HW3MEHEHHUIO CTEMEeHEW OKHUCICHUS XUMHYECKHX
AJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIMNME W CICIM(PUICCKUE XUMUYECKHE CBOWCTBA
OpPOCTBIX U CJOXKHBIX  BEIIECTB, TMOJATBEpPKJas OMNHCAaHWE MpUMEpPaMu
MOJICKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUH;
COCTaBJISAITh YpPaBHEHUS JJICKTPOJIUTHUECKON TUCCOLMAIMU KHUCIOT, IIEo4Yel u
COJICH, MOJIHBIE U COKPAIIICHHBIC YPABHEHUS PEaKIuii HIOHHOTO OOMEHa, YpaBHEHUS
peakIui, TMOATBEPKIAIOIINX CYIIECTBOBAHUE TEHETHYECKOH CBSI3M  MEXKIY
BEILIECTBAMU PA3JINYHBIX KJIACCOB;

pPacKpbIBaTh CyIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUNA MOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OanaHca ATUX PEaKIINiA;

IPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHUA,
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX MTPEBPALCHUN B Pa3JIUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MAacCCOBYIO JIOJIO XHUMHYECKOTO d3JieMEHTa 1o (opMyJie COCIUHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUYETHI MO YPABHEHHID XUMHUYECKOU
peakiuu;

coOJifoaTh TMpaBWia TMOJb30BAHUS XUMHUYECKOM TOCYJIOH U J1abopaTOpHBIM
000py0BaHUEM, a TaK)Xe IMpaBuiia oOpalleHusl ¢ BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIMSAMUA TI0 BBINOJHEHUIO JIA0OPATOPHBIX XUMHUUYECKHUX OIBITOB TIO
MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMHUAaKa U YTIEKUCIIOro ras3a);
NPOBOJNTh PEAKIMHU, MOATBEPKIAIOIINE KAaYEeCTBEHHBI COCTAaB PA3IUYHBIX
BEIIECTB: PAClO3HABATHh OMNBITHBIM IMyTEM XJOPUAOPOMHUI-, UOAUA-, KapOOHAT-,
docdar-, cunukar-, cyibdar-, TUIAPOKCUA-UOHBI, KATHOHHI aMMOHHUS M HOHBI
W3YUYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PAacTBOPAX HEOPraHUYECKHX
BEILIECTB;

MPUMEHSTh OCHOBHBIE ONIEPAlMU MBICIUTEILHON JIEATEIIbHOCTH - aHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IEHNE, CHCTEMATHU3AINIO, BBISIBJICHUE MPUYHHHO-CIICACTBEHHBIX
CBSI3€M - JUIA U3YYEHUS CBOWCTB BEIIECTB M XMMHUYECKUX PEAKIHM, ECTECTBEHHO-



HayyHble METOJbl T[O3HAaHUS - HaOJIIOJEHHe, HW3MEpPEeHUE, MOJEIMPOBAHNUE,
HKCHEPUMEHT (pEeaIbHBIM 1 MBICIICHHBIN ).

B ¢enepanpHpIX M pernoHaANbHBIX MHPOIEAYPaX OLEHKH KayecTBa 0Opa3OBaHUs
UCTIONB3yEeTCsl  MepedyeHb (KOAM(PHUKATOP) PpaCHpeleeHHbIX M0  KjaccaM
IPOBEPSIEMBIX TPEOOBAHUI K PE3yJIbTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTeIbHOU
IpOrpaMMbl OCHOBHOTO OOILEr0 00pa3oBaHUS M 3JEMEHTOB COJEPXKAHMS I10
XUMUH.

[TpoBepsieMble TpeOOBaHU K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHON IpOorpaMMsl (8 Kiacc)

Kon IIpoBepsiemble mpeaMETHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHOM
MpoBepsIeMoro | 06pa3oBaTeIbHOI MPOrpaMMBbl OCHOBHOTO 00111er0 00pa3oBaHus
pesyJnbTara

| ITo Teme: "IlepBoHayaIbHBIE XUMUYECKHE MTOHATHS"

1.1 PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHIL: aTOM, MOJIEKYJIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEUIECTBO, CMECh
(omHOpOIHAS M HEOAHOPOIHAS ), BaJICHTHOCTh, OTHOCUTENIbHASI aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBast 10Ji1 XMMHUYECKOT0 3JIEMEHTa B COEMHEHUH, MOJISIPHBIN 00BeM,
XUMHYECKas PeaKius, Kiaccuukarys peakinii: peakiiiuy COeTMHECHNUS,
peaKkiuu pas3oKeHus, peakiuy 3aMelleHus], peakliuu oOMeHa, 3K30- U
SHIOTEPMUYECKUE PEAKIINH, TETUIOBOM d(h(PEeKT peakiuu, pacTBoOp,
MaccoBast 10Jig BeulecTBa (IIPOLIEHTHAs KOHIIEHTpAIHs) B pacTBOpe

1.2 HITIOCTPHUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATUH U
MMPUMCHATDH 3TU MMOHATHSA IIPU OIIMCAHUN BCHICCTB U UX HpeBpameHm”I

1.3 UCTIOJIF30BaTh XUMHUECKYIO CUMBOJIMKY JUISI COCTABJICHUS (POPMYIT
BELIECTB M YPABHEHNH XUMUUYECKUX PEaKLIAN

1.4 pPacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, TOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YY€HUs, 3aKOHA ABOraapo

1.5 OonpeaAcCIAThL BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHI)IX COCAUHCHUAX

1.6 KJIacCU(UIMPOBATh XUMUYECKUE PEAKINH (IO YUCITY U COCTaBY
YYacCTBYIOLIMX B pEaKIUH BELIECTB, 0 TEIJI0BOMY 3PPEKTy)

1.7 BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB

1.8 BBIYHCIISTH MACCOBYIO JIOTI0 XUMHUYECKOTO dJIEMEHTa 1Mo Gpopmyie
COEJIMHEHUS,

1.9 BBIUHCIISITH MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE

1.10 MPUMEHSTh €CTECTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS - HAONIO/ICHNE,

U3MEpEHHUE, MOIETUPOBAHUE, SKCIIEPUMEHT (PEaJIbHbIN U MBICIIEHHBIN)




ITo Teme: "BaxHeiiue npeacTaBUTENN HEOPTaHUYECKUX BELECTB"

2.1

PaCKpBIBATE CMBICIT OCHOBHBIX XUMHUYCCKUX MMOHSATHH: OKCHJ, KMCJIOTa,
OCHOBAHHUEC, COJIb

2.2

ONpEAEIATh NPUHAJIEKHOCTD BELIECTB K ONPEACIEHHOMY Kiaccy
coelMHeHui o popmynam
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KJIacCU(PUIIMPOBATh HEOPTaHUYECKUE BEIIECTBA

24

XapaKTepU30BaTh (OMUCHIBATH) OOIIHUE XUMHYECKUE CBOMCTBA BEILIECTB
Pa3JIMYHLIX KJIACCOB, IOATBECPIKAAA OIMMCAHUC ITPUMEPAMHU MOJICKYJIAPHBIX
YpaBHEHHI COOTBETCTBYIOIINX XUMHYECKIX PEaKIUi

2.5

IIPOrHO3MPOBATh CBOKWCTBA BEUIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUsI XUMHUUYECKUX IIPEBPAILCHUN B
Pa3IMYHBIX YCIOBUAX

2.6

CJIEZIOBATh MPABUJIAM TOJIb30BaHUSI XUMHUECKOW MOCY 10 U
1ab0paTOPHBIM 000PYTIOBAHUEM, a TAKXKE TIPABUIIAM OOpALICHUS C
BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIIMSMH 110 BBITOJHEHHIO
71a00PATOPHBIX XUMUYECKHX OIBITOB IO IMOTYYCHHUIO M COOMPAHUIO
ra3000pa3HbIX BEMIECTB (BOAOPOAA U KUCIOPO/Ia), IPUTOTOBICHUIO
pPacTBOPOB C OINPEEIECHHOW MaCCOBOM J0JIEN pacTBOPEHHOTO BEIIECTBA,
IUTAHUPOBATh U TIPOBOJUTH XMMUYECKHE DKCIICPUMEHTHI T10
pacro3HaBaHMUIO PACTBOPOB MIEJIOYEH M KHCIOT C MOMOIIBIO HHAUKATOPOB
(makmyc, GpeHondTanenH, METUIIOPAHK U JPYTHe)

2.7

MNPpOBOAUTD PACYCTEHI 10 YPABHCHUTIO XUMHUUYECKOM peakuuun

ITo teme: "[lepuonnyeckuii 3akoH u [lepuonuueckas cucrema
xumudecknx snemeHToB J.U. MenneneeBa. CTpoeHne aToMOB.
Xumuyeckas cBsi3b. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKLIUN"

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHX IMOHATHIA: SAPO aTOMa,
AJIEKTPOHHBIN CIION aTOMa, aTOMHasi OpOUTalIb, pajuyc aToMa,
XMUMUYECKas CBSA3b, MOJSPHAs U HEMOJISIpHAsi KOBAJICHTHAs! CBS3b,
AIIEKTPOOTPUILIATELHOCTh, HOHHAS CBS3b, HOH, KATUOH, aHUOH, CTENIEHb
OKHCJICHHUS

3.2

KJIaCCI/I(I)I/II_II/IpOBaTB XUMHNYCCKHUEC 3JICMCHTBI

33

OIKCHIBATH M XapaKTepru30BaTh Tabnuunyo Gopmy Ileproanueckoit
CHUCTEMBl XMMUYECKHX 3JIEMEHTOB: pa3InyaTh NOHATHUS "TIIaBHAs
noarpymnmna (A-rpynna)" u "nodounas noarpynna (b-rpynmna)", "mansie" u
"GosbIIne" IEPHOIBI

34

packpsiBaTh cMbici [lepronuueckoro 3akona J[.M. Menzaeneena:
JIEMOHCTPHUPOBATH IOHUMAHHE MEPUOANUECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX AJIEMEHTOB OT WX MoJiokeHus B [lepronnueckoit cucreme

3.5

COOTHOCUTH 0003HAYECHHUSI, KOTOphIe UMetoTcs B Tabnuie "[leprnoauueckas
cucreMa xumudeckux aemeHToB J.M. MenzeneeBa" ¢ 4ucioBsIMU




XapaKTepUCTUKAMU CTPOEHMSI aTOMOB XUMHYECKHUX AJIEMEHTOB (COCTaB U
3apsiz sapa, ooliee YMCio 3JEKTPOHOB U paclpeieeHne X 110
AIIEKTPOHHBIM CJIOSIM)

3.6

OnpeaAC/IATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHI>IX COCIUHCHUAX

3.7

OTIPENIETISATh BUJI XUMUYIECKOHN CBSA3M (KOBaJCHTHAsI U HOHHAS) B
HEOPraHUYECKUX COCIUHEHUSIX

Taobmuua 23.1

[IpoBepsieMble 351eMEHTHI conepxkaHus (8 Kiacc)

Kon

[IpoBepsieMbIil AIEMEHT COJIEPAKAHUS

HepBOHa‘IaJ'IBHLIe XUMHUYCCKHUC ITOHATHUA

1.1

Hpe,Z[MeT XUMHUHU. POIb XMMUM B )KM3HM YeJIOBEKa. XUMUS B CUCTEME HayK. Tena
" BemecTBa. OU3NYSCKHUE CBOMCTBA BEIICCTB. ArperaTHoe COCTOSIHHEC BCIICCTB

1.2

ITonsarue o METOAaX IMO3HAHUA B XUMUH. Yuctoie BeHIeCTBa U CMECCH. Croco05bI
paszaeneHus cMecen

1.3

ATOMBI U MOJIEKYJIBI. XUMHUYECKUE 3JIeMEHThI. CHMBOJIBI XUMUUYECKUX
an1eMeHTOB. [IpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumuyeckasi GpopMyiia. BaJeHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OTHOcUTENbHASI aTOMHAas Macca. OTHOCHUTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBas 10JIsI XMMHUYECKOTO JJIEMEHTA B COCIUHCHUH

1.5

KomnuectBo BemectBa. Moib. Moisipaas Mmacca. B3auMoCBsI3b KOJTMYECTBA,
Macchl M YHcia CTPYKTYPHBIX €MHUIL BellecTBa. PacueTs! o ¢popmynam
XUMHUYECKHX COeTMHEHUI

1.6

du3nyecKue U XUMUYECKUE SBICHUS. XUMUYECKasi pEakIus U e¢ MPU3HAKH.
3aKoH COXpaHEHHUsI Macchl BellecTB. XUMHU4yeckne ypaBHeHus. Kinaccupukarms
XUMUYECKHUX Peakluid (COCTMHEHMS, PAa3JIOKEHUS, 3aMEILICHUSI, 0OMEHA)

1.7

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOH MOCYI0H, C IpaBUIIaMU
paboTeI B 1a00paTOpuu U MprueMaMu 00paIeHus ¢ 1a00paTOPHBIM
000pyTI0OBaHUEM, U3YYCHUE U ONMCaHKE (PU3UIESCKIX CBOWCTB 00pa3IoB
HEOpPraHMYECKUX BEIIECTB, HAOMOIeHNEe (PU3NIECKUX (TUIaBJICHHE BOCKA, TasTHUE
JbJ1a, paCTHPAHKE caxapa B CTYIKE, KUIIEHUE U KOHJICHCAIIUS BOJIBI) U
XMUMUYECKHX (TOPEHUE CBEUH, MPOKAJIMBAHUE METHOW MPOBOJIOKH,
B3aMMO/ICHCTBHE Mella C KHCIIOTOW) SIBIICHUH, HAOJIFOICHUE U OTIMCaHHE
MPU3HAKOB MPOTEKAHUS XUMHUUECKUX PEaKIMi (pa3iokKeHue caxapa,
B3aUMOJICHCTBHE CEPHOW KUCIIOTHI C XJIOPUAOM Oapusi, pa3IoKeHHE THIPOKCHIA
meau (II) mpu HarpeBaHnu, B3aMMOIEUCTBHE XKelle3a C paCTBOPOM COJIM MEU
(IT), m3ydenue cmocoOOB pa3aeseHrs CMeCeH (C MOMOIIbIO0 MarHuTa,
¢upTpOBaHME, BRIIAPUBAHUE, TUCTUILISALMS, XpoMaTorpadus), mpoBeACHUE
OYHUCTKH MTOBAPEHHOHN COJIM, HAOIOICHHUE U OMTUCAHUE PE3YJIbTATOB POBEICHUS




OIIBITA, WILTFOCTPUPYIOIIETO 3aKOH COXPAHEHUs] MacChl, CO3JJaHNE MOJIeIIei
MOJIEKY (IIapOCTEPIKHEBBIX )

Baxwueiiue MMPEACTAaBUTCIIN HCOPIraHUYICCKUX BCIICCTB

Boznyx - cmech razos. CocraB Bozayxa. Kucinopos - aneMeHT u npocroe
BemiecTBo. Haxoxxaenne kucioposa B mpupoje, Gu3nieckue 1 XUMHIECKUE
cBoiicTBa (peakiuu ropenus). Oxcuasl. [Ipumenenue kucnopoaa. CrocoOs
MOJTyYeHUST KHUCIIOPOJia B 1abopaTOpuu U MPOMBITIUIEHHOCTH. KpyTroBopoT
Kucnopoja B mpupojie. O30H - aloTporHas MoAU(UKAIHS KUCIOpOAa

2.2

TennoBoit 3¢ ekt XUMUUECKOil peakiy, TePMOXUMHUYECKHE YPAaBHEHHS, IK30- U
SHIOTEPMHUYECKUE PEAKIMH. TOIIMBO: Yrojab U METaH. 3arpsA3HCHUE BO3yXa,
yCHUJICHHE TAapHUKOBOTO 3(pekra, pazpylieHne 030HOBOTO CI0s
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Bonopon - anemenT u npoctoe BemecTBo. Haxoxienrne Bogopoaa B Ipupoe,
($U3UYECKHEe U XUMHUYECKHUE CBOMCTBA, TPUMEHEHNE, CITIOCOOBI MTOTyYCHHUS.
Kucnots! u conu

2.4

MossipHbIii 00beM Ta30B. PacueTsl Mo XUMHUECKUM YPaBHEHUSIM

2.5

dusnyeckue cBoMcTBa BoAbl. Bona kak pactsopurenb. PactBopel. HackieHHbIe
Y HEHACBIIIEHHbIE PAaCTBOPbI. PacTBOpUMOCTH BeliecTB B Boje. MaccoBast 10J1st
BEILIECTBA B pacTBOpe. XUMHUYECKUE CBOKCTBA Boibl. OcHOBaHUs. Poib
pPacTBOPOB B IPUPOJIE U B KU3HU UeloBeKka. KpyroBopoT Boibl B IpUpOJE.
3arpsi3HeHUE TPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOJIHBIX BOJ

2.6

Knaccudukanus Heopranmueckux coeauaennid. Oxcuapl. Kimaccudukarms
OKCHJIOB: coyieoOpa3zytoliye (OCHOBHbIE, KHCIOTHBIE, aM(DOTEPHBIE) U
HecoseoOpasyromue. Homenknarypa okcuaoB. @U3nuecKue U XUMUIECKHE
cBoiicTBa okcuao0B. [lonydyeHne okcuaoB

2.7

OcnoBanus. Knaccudukanus OCHOBaHUI: 1I€JI0YU U HEPACTBOPUMBIE
ocHoBaHus. HomenknaTypa ocHoBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHul. Iloryuenune ocHOBaHM

2.8

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucnor. @u3ndeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Pan aktusHoctu MetasuioB H.H. bekerosa.
[Tonyuyenue kucnot

2.9

Conu. Homenkiatypa coneil. @u3nueckrue 1 XMUMUYECKUE CBOWCTBA COJIEH.
[Tonydenue coneit

2.10

I'ereTmueckas CBA3b MCXKIAY KilacCaMU HEOPTaHUYCCKUX COC,I[I/IHGHI/Iﬁ

2.11

XUMHUUECKUH SKCIIEPUMEHT: KaueCTBEHHOE ONpEIETICHNE COACPIKaHUS
KUCJIOPOJIa B BO3yX€, MIOJIlyuYeHHE, COOMpPaHNe, PACIIO3HABAaHHUE U U3yUCHUE
CBOMCTB KHCJIOPO/1a, HAOJIIOJEHUE B3aUMOICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOBHUKHOBEHUS U NPEKpaIleHNs ropeHus (110)kapa), 03HaKOMJIEHHE C
o0pa3iaMu OKCHJOB U OITMCAHHUE X CBOWCTB, ITOJyYyeHHE, COOMpaHue,
pacrno3HaBaHHE U U3y4YE€HHE CBOMCTB BOJOpOia (TOpEHUE), B3aUMOICHCTBUE
BostopoJia ¢ okcuaoM Meau (I1) (Bo3MoKHO UCTIONb30BaHUE BUEOMATEPUAIIOB),
HaOmogeHne 00pa31oB BELIECTB KOIUYECTBOM 1 MOJIb, HCCIIEIOBAHUE




0COOEHHOCTEH PacTBOPEHUS BEIIECTB C PA3TUIHON PACTBOPUMOCTHIO,
IPUTOTOBJIEHHE PACTBOPOB C OIPEICIIEHHON MacCOBOM J0JIel paCTBOPEHHOTO
BELIECTBA, B3aUMOJICHCTBUE BOJIbI C METAJIJIaMH (HATPUEM U KaJIbL[EM)
(BO3MOXXHO HCHOJIb30BAHNE BUI€OMATEPUATIOB), ONIPE/IETICHNE PACTBOPOB KUCIOT
U IIEJI0YEH C MOMOIIBIO0 MHANKATOPOB, UCCIIEIOBAaHIE 00PA3I0B HEOPTaHMYECKIX
BEIIECTB Pa3IMUHBIX KJIACCOB, HAOIIOIEHUE U3MEHEHHS OKPACKH MHAUKATOPOB B
pacTBOpax KHUCIOT U IeNIoueid, n3yueHue B3aumoaecteust okcuaa meau (I1I) ¢
pPacTBOPOM CEPHOM KMCIIOTHI, KUCIIOT ¢ METaNIaMH, PeakLuii HeUTpaau3aluy,
M0JTy4Y€HUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OJJTHOTO METalIa APYyTUM
U3 PacTBOpaA COJIU, pEeIlIEeHUE IKCIIEPUMEHTAIbHbIX 3aj1au 1o TeMe "BaxkHeiue
KJIACChl HEOPTaHUYECKUX COSIUHEHUN"

IIepnonnueckuit 3akoH u Ilepuonnueckas cuctemMa XMMHUYECKUX 3i1eMeHToB J1.1.
MenneneeBa. CtpoeHue aToMoB. XuMudeckas cBsizb. OKHCIUTENBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU

3.1

[TepBbie NONMBITKY KIaCCUPUKAMU XUMUYECKUX 1eMEeHTOB. [loHsaTHe 0 rpynmax
CXOJIHBIX 3JIEMEHTOB (IIE€J0YHbIE U IIEJT0YHO3EMENIbHbIE METAJIIIbI, TaJOT€HB,
WHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aM(pOTEPHBIE OKCUJIBI U
THJIPOKCHIBI

3.2

Ilepnonnueckuil 3akoH. [lepuonnueckas cuctema XMMUYECKUX 3i1eMeHToB J1.1.
Menneneena. Koporkonepuoanas u juHHonepuoanas popmsl [lepuoanueckoit
cucTeMbl XUMH4eckux d1eMeHToB JI.1. Menneneesa. [lepuoast u rpynmsl.
PuU3HYECKUI CMBICIT IOPAIKOBOIO HOMEpa, HOMEPOB IIEPHO/1a U IPYIIIIBI
JJIEMEHTA
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Crpoenue atomoB. CoctaB aTOMHBIX s1ep. M3oTonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI04€K aTOMOB IEPBbIX 20 XUMUYECKUX FIEMEHTOB

Ilepunonnueckoii cucremst .M. Menneneesa. XapakTepucTuka XUMHYECKOTO
AJIeMEeHTa Mo ero nosoxkenuto B [lepuoanueckoii cucreme .M. Menneneena
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3aKOHOMEPHOCTH U3MEHEHHUSI paJINyCa ATOMOB XMMUYECKHUX 3JIEMEHTOB,
METaJUTMUYECKUX U HEMETAJUTMYECKUX CBOMCTB MO IPYINaM U IEpUOaaM.
3nauenue [lepunoanueckoro 3akona u [lepuoandeckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB JUIs pPa3BUTHUsA HayKu U npaktuku. [[.1. Menneinees - ydeHslil u
rpaX1aHUH

3.5

Xumuueckas cBsi3b. KoBaneHTHast (osisipHasi U HEMOJISIPHAs) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEeHTOB. loHHAas CBA3b

3.6

Crenens okuciieHus. OKUCIUTEIILHO-BOCCTAHOBUTEIIHLHEIC peakuunu. Hpoueccm
OKHCJICHMS M BoccTaHOBJICHUA. OKUCIMTEIN U BOCCTAHOBHUTEIIH

3.7

XUMHUUECKUH SKCTIEPUMEHT: U3yUeHHEe 00pa3oB BELIECTB METAJUIOB U
HEMETAJUIOB, B3aNMOJECHCTBHE THAPOKCH/Ia INHKA C paCTBOPaMU KHUCIIOT U
LIEJI0YEH, IPOBEIEHUE OIBITOB, ULIFOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peakluil (rOpeHue, peakliuy pas3iokKeHHsl, COeIMHEHU)

Tabmuma 23.2

[IpoBepsiemble TpeOoOBaHUs K pe3ybTaTaM OCBOCHHSI OCHOBHOU




oOpa3oBaTenpHON porpaMmsl (9 kiacc)

Kon
IPOBEPSIEMOTO
pe3yabTaTa

ITpoBepsieMble MTpeIMETHBIE PE3YJIbTaThl OCBOEHUS OCHOBHOM
00pa30BaTeNIbHON MPOTrpaMMbl OCHOBHOTO 00I11er0 00pa30BaHus

1

ITo Teme: "BemecTBo 1 xuMHuueckas peaxius'

1.1

PaCKpBIBATE CMBIC]T OCHOBHBIX XUMHUYCCKUX MMOHSATHH: pacTBoOp,
SJICKTPOJIUTBI, HEIJICKTPOJIUTEI, SJICKTPOJIMTUYCCKAA JUCCOHUAIIUA,
PE€aKu HOHHOT'O 06M€Ha, KaTaJIn3aTop, XUMHUYCCKOC PaBHOBECHUC,
06paTI/IMBIe n HCO6paTI/IMLIC pCaKknu, OKUCIUTCIIbHO-BOCCTAHOBUTCIILHBIC
pPE€aKkuun, OKUCINTEIIb, BOCCTAHOBHUTECIb, OKUCJICHNEC U BOCCTAHOBJICHUC,
AJJIOTpOIINA, aM(pOTepHOCTB, XHUMHUYCCKasa CBA3b (KOB&HCHTH&H, HOHHas,
MeTaJ'IJ'II/I‘IeCKaSI), KpUCTaAJNIMYECKasd pCUICTKA, CIIJIaBbl, CKOPOCTb
XUMHUYECKOH pcaknuuu

1.2

HIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHH U
MMPUMCHATDH OTU MMOHATHSA ITPU OITMCAHUHN BCUICCTB U UX HpeBpaHleHI/II\/’I

1.3

COCTAaBJIATh YPABHEHUS DJIEKTPOJIUTHUECKON AUCCOLUALIMY KUCIIOT,
LIEJIOYEHN U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPAaBHEHUsI PEaKL[Ui HOHHOTO
oOMeHa

1.4

PacKpbIBaTh CYIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLUi
MIOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peakLui

1.5

IIPOBOJIUTH PACYETHI [0 YPABHEHHUIO XMMHUYECKON peakuu

ITo Temam: "HemeTaiuiel 1 ux coeanHeHus" u "MeTajUibl U UX
coequueHus"

2.1

XapaKTepu30BaTh (OMUCHIBATh) OOIINE U CHIELUPUUECKUE XUMUYECKHE
CBOMCTBA MPOCTBIX U CIIOKHBIX BEIIECTB, TOATBEPK1asl ONIUCAHNE
[IpUMEpPaMu MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMUYECKUX PEaKUn

2.2

COCTaBJIATH YPABHCHUA peaKum‘/'I, MOATBCPKAAIOIMUX CYIICCTBOBAHUE
T€HETUYECKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB
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MPOTHO3UPOBATh CBOMCTBA BELECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOKHOCTHY IIPOTEKAHUSI XMMUYECKUX MPEBPALLEHNUN B Pa3INYHBIX
YCIOBUSIX
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CJICAOBATh IpaBujiaM IOJIb30BAHUA XUMHYECKOU HOCYHOﬁ u
1ab0paTOPHBIM 000PYIOBAHUEM, a TAK)KE MPaBUIIaM OOpaIeHus ¢
BCIICCTBAMHU B COOTBCTCTBUU C HMHCTPYKIUAMMU 110 BBIIIOJITHCHUTO
71a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOTYYSHHIO U COOMPAHHIO
ra3000pa3HBIX BEIIECTB (aMMHAKa U YTIIEKHCIIOTO ra3a)

2.5

IIPOBOJIUTH PEAKLIMH, TOATBEPKIAIOIINE KAYECTBEHHBII COCTAB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATD OIBITHBIM MYyTEM XJIOPH/I-, OPOMHI-,
nou-, KapooHart-, hocdar-, CUIHKAT-, Cyab(haT-, THAPOKCHUI-UOHBI,




KaTUOHBI aMMOHU, HOHBI U3YYCHHBIX MCTAJIJIOB, IPHUCYTCTBYIOIINUC B
BOJHLIX paCTBOpAX HECOPTraHNYCCKUX BCIICCTB

3 ITo Teme: "Xumus u okpyxatomias cpena”

3.1 PacKpbIBaTh CMBIC] OCHOBHBIX xuMuueckux noustuit: [1/K Bemecrtna;
KOPPO3HS METAIIIOB

3.2 MPUMEHSTh OCHOBHBIE ONEPAIIMU MBICITUTEILHON JEATEIIBHOCTH - AaHAJIU3 U

CUHTE3, CpaBHEHHUE, 0000IICHNEe, CHCTEeMATHU3AIIUIO, BEISIBIICHHE
MIPUYHHHO-CJICACTBEHHBIX CBSI3€H - U U3yUEHHUS CBOMCTB BEIIECTB U
XUMHYECKHUX PEaKIIHii; €CTECTBEHHO-HAYYHBIC METO IbI IO3HAHUS -
HaOII0ZICHUE, U3MEpPEHNE, MOICTMPOBAHUE, SKCIIEPUMEHT (pealbHbIN 1
MBICJICHHBIN )

Tabmuma 23.3

[TpoBepsiemble 351eMeHTHI conepxanus (9 kimacc)

Kon

[TpoBepsieMblii AI€MEHT COJIep>KaHus

BeniecTBo 1 XuMHueckas pcaKnus. HOBTOpeHI/Ie

1.1

[Tepuoanueckuii 3akoH. [leproanueckas cucteMa XuMHUYEeCKUX 3eMeHToB 1. 1.
Menneneea. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOOB, KaIHs, KaIbLUs U UX
COEIMHEHUI B COOTBETCTBUH C MOJ0KEHUEM 3JIEMEHTOB B [leprnoanueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

Ctpoenue BeniecTBa: BUIbl XUMUUECKOU CBSI3U. THUIIBI KPUCTATNIMYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THUIA KPUCTAIIIMYECKOUN PEIIETKU U
BUJIa XUMUYecKoi cBs3u. Kiaccuukanus 1 HOMEHKIIaTypa HEOPTraHUYECKUX
BEIIECTB (MEXKIyHApOAHAS ¥ TPUBHAIbHAS ). XMMHUYECKHNE CBONCTBA BEIIIECTB,
OTHOCSILUXCA K Pa3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COCIMHEHN,
T€HETHYECKas CBA3b HEOPraHUYECKUX BEILIECTB

1.3

Knaccudukanus XuMHYECKHUX peakluii o pa3INyHbIM NMPU3HAKaM (110 YUCITY U
COCTaBy yYacCTBYIOLIMX B PEaKIMH BELIECTB, M0 TEIJIOBOMY YPQEKTy, 1o
M3MEHEHUIO CTENeHEH OKUCICHHSI XUMUYECKUX JIEMEHTOB, 110 00paTUMOCTH, IO
YUYacCTHIO KaTaiau3aTropa). DK30- U SHAOTEPMHUUECKUE PEaKIIH,
TEPMOXUMHUYECKHE ypaBHEeHU. [loHATHE O CKOPOCTH XUMHUYECKOM peakuun

1.4

[TonsiTne 06 0OpaTUMBIX M HEOOPATUMBIX XUMUYECKUX peakiusix. [lonsTue o
TOMOI'CHHBIX U I'CTCPOICHHBIX PCAKIUAX. ITonsaTue 0 XUMHYECKOM paBHOBCCHUU.
®dakTophbl, BIUSIONINE HA CKOPOCTh XUMHUYECKOW PEAKIIMU U MTOJIOKEHHUE
XUMHUYCCKOI'O paBHOBECUA

L.5

OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHEBIE pcaknuu, BHGKTPOHHLIﬁ 6aJ1ch
OKHCJIMTEIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBieHne ypaBHEHUN
OKHCIUTCIIBbHO-BOCCTAHOBUTCIIbHBIX peaKum”I C UCIIOJIb30BAHUEM METOAAa
AJIEKTPOHHOTO OajaHca




1.6

Teopust 3MeKTPOIUTHUECKON TUCCOIMALIMU. DIEKTPOIUTHI U HEITEKTPOIUTHI.
Katuonsl, annoHsl. MexaHu3M JUCCOLMAIMU BEUIECTB C PA3IMYHBIMUA BUIaMU
xuMu4eckou cBsi3u. Crenenp nucconuanuu. CHIbHBIE U CIa0bIe 3JIEKTPOITHUTHIL.
Peakuuu nonHoro oOMeHa. Y cloBHsl MPOTEKaHUsI peaKluii HOHHOTO OOMeHa,
MIOJIHBIE U COKpAIIICHHBIC MOHHBIC YpaBHEHUS peakiuii. CBONCTBA KHUCIIOT,
OCHOBAHUH U COJICH B CBETE MPEACTABICHUN 00 JICKTPOIUTHYECKON
nucconranuu. KauecTBeHHbIE peakiiii Ha MOHBL. [loHsATHE O TUApOIH3E coneit

1.7

XHUMHUYECKUH DKCIIEPUMEHT: 03HAKOMIICHHE C MOJEISIMU KPUCTATUIMYECKUX
PELIETOK HEOPTaHMUECKUX BEIIECTB - METAJUIOB M HEMETAJUIOB (rpaduTa u
ajyiMasa), CJIOKHBIX BELLECTB (XJIOpHia HATpusl); UCCIIEJOBAHUE 3aBUCUMOCTH
CKOPOCTH XUMHYECKOM peakiuy OT BO3AECHCTBHS pa3IuYHbIX (PaKTOPOB;
HCCJIEA0BAHUE JIEKTPOIIPOBOJHOCTH pacCTBOPOB BEUIECTB, IIpOLIECCa
JUCCOLIMAIIMY KUCIIOT, IEN0YeH U colel (BO3MOMXKHO HCIIOJIb30BaHNE
BUJICOMATEPHAIIOB); POBEICHUE OTIBITOB, MILTIOCTPUPYIOIINX IPU3HAKU
NPOTEKaHUs peakluii HOHHOro oOMeHa (0Opa3oBaHME OCajiKa, BbIJIETIEHHUE ra3a,
00pa3oBaHHUE BO/Ibl); ONBITOB, WITIOCTPUPYIOLINX IPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakIil (TropeHue, peakluu pa3aokKeH!s, COeAUHEHHS);
pacro3HaBaHUE HEOPTaHUYECKUX BEUIECTB C IOMOIIBIO KAYECTBEHHBIX PEaKINi
Ha MOHBI; pELICHUE YKCIIEPUMEHTAIBHBIX 3a1a4

Hemetannsl 1 UX COeIMHEHUS

OO6mmas xapakTepucTrka rajoreHoB. OcoOOEHHOCTH CTPOSHUS aTOMOB,
XapaKTepHble cTeneH okuciaeHus. CTpoeHne u pu3nyecKkue CBOMCTBA MPOCTHIX
BEILIECTB - TAJIOT€HOB. XMMUYECKUE CBOMCTBA HA PUMEPE XJIOpa
(B3auMoielicTBHE C METAJUIAMU, HEMETAJIIaMH, IIeJI04aMi ). XIJIOPOBOJIOPOI.
ConsiHast KMCIIOTa, XUMUUYECKHE CBOICTBA, OJy4eHHe, TpuMeHenue. [lefictBue
XJIOpa U XJIOPOBOJIOPO/Ia HA OPraHU3M YeJIoBeKa. BaxkHenmme XJIopuIbl U X
HaxO0XJEHUE B IPUPOJIE

2.2

OO6mas xapakrepucTika 31eMeHToB VIA-rpymnmbl. OCOO€HHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucienus. Ctpoenue u pusnueckre cBONCTBA
MIPOCTHIX BEIIECTB - KUCIOPOJa U CePbl. AJITIOTPOITHBIE MOAU(PUKAIIUU
KHUCJIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CEpOBOAOPO, CTPOCHHE,
busznyecKkre U XuMu4eckue cBorictBa. OKCUIBI CEPHI KaK MPEICTABUTEIH
KHUCIIOTHBIX OKCUA0B. CepHasi KUCIoTa, pusndeckre 1 XMMUYECKHUe CBOCTBa
(obmue Kak mpencTaBUTENs Kilacca KUCIOT U cnenuduyeckue). XUMUYeCKue
peaxuuu, Jiexaliue B OCHOBE IPOMBIIUIEHHOTO CIoco0a MOyuYeHus: CEpHOI
kucioThl. [Ipumenenne. Conu cepHOU KUCIIOThI, KAYECTBEHHAs peaklus Ha
cynbdaT-uoH. HaxoxxieHue cepsl U ee COeAMHEHUH B IPUPOIe. XUMUIECKOE
3arpsI3HEHUE OKPYIKAIOLLEN CPe/bl COEIMHEHUSIMU CEPBI (KUCIOTHBIE T0XKIH,
3arpsi3HCHUE BO3/yXa U BOJAOEMOB), CIIOCOOBI €0 MPeI0TBPAIICHHS

23

OO0m1as xapakTepucTuka 3J1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepPHbIE CTENIEHU OKUCIICHHs. A30T, paclipOCTPaHEHUE B MIPUPOJIE,
bu3nYecKre U XUMHIeCcKue cBoiicTBa. KpyroBopor a3ora B npupojie. AMMHAK,
ero (puznyeckre 1 XUMUYECKHUEe CBOMCTBA, OJTy4YeHue U npuMmenenue. Comu
aMMOHMSI, X U3NYECKUE U XMMHUECKHE CBOMCTBA, MpuMeHeHune. KauecTBeHHas
pCaKknus Ha HOHbBI AMMOHUS. A3zorHas KHCJIOTa, €C MOJIYUCHHUC, q)mnqecxne n
XUMHUYECKHE CBOMCTBA (00IIKe KaK MpeACTaBUTENS Kilacca KUCIOT U




cnenuduieckue). Micronp30BaHue HUTPATOB U COJICH aMMOHUS B KAUECTBE
MUHEPATBHBIX YI00peHHH. XUMUYECKOe 3arpsi3HEHNE OKPY Karolei cpebl
COCIMHEHUSIMU a30Ta (KUCIOTHBIC TOK]IU, 3arpsI3HEHHUE BO3/yXa, TOUBHI U
BOJIOEMOB)
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docdop, amnorponHsie Moaudukanuu Gocdopa, GpuznIecKre U XUMHUUECKUE
cBorictBa. Oxcup Gocdopa (V) u pocdopHas kucnora, Gu3nIecKue u
XMMUYECKHEe CBOWCTBA, onyueHue. Mcnonb3oBanue pocdaroB B kauecTse
MUHEPAITBHBIX YI00pEHUA

2.5

O61as xapakrepuctuka 3neMeHToB [VA-rpynmnbsl. OcoOeHHOCTH CTPOEHUS
ATOMOB, XapaKTEPHbBIE CTETICHU OKUCIICHUS. YTIEPO/, aNIOTPOITHbBIE
MOTU(PHUKAINH, PACIPOCTPAHEHUE B IPUPOJIE, (GU3MUECKIE U XUMUIECKUE
cBoiicTBa. Ancopouus. KpyroBopot yrieposa B npupoze. OKCHIIBI yriepoa, ux
du3HYecCKre U XUMUIECKUE CBOWCTBA, JICWCTBHE Ha )KUBBIE OPTaHNU3MBI,
MOJy4YeHHE U MPUMEHEHHEe. DKOJIOTnYecKre po0IeMbl, CBSI3aHHBIE C OKCUAOM
yriepoaa (IV); rumoresa rino0aabHOTO MOTEIUICHUS KIMMaTa; TapHUKOBBIN
addekT. YTonpHas KUCIOTa U €€ COJH, UX (PU3NYEeCKUe U XMMHUECKHEe CBOICTBA,
noJjiydyeHue u npumeHenue. Kauectsennas peakiusi Ha KapOOHAT-HOHBI.
Hcnonk3oBanne kapOOHATOB B OBITY, METUIIUHE, IPOMBIIIIIEHHOCTH U CETECKOM
XO03SIUCTBE

2.6

[lepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJICH, alleTHIICH, 3TaHOJI, IJIMLEPUH, YKCYyCHas
kucaota). MIx cocraB u xumudeckoe crpoenue. [lonstue o 6uoiaorndecku
Ba)XKHBIX BEIIECTBaX: )KHUpax, OeNKax, yriaeBoJax - U UX poJii B )KU3HU YeJIOBEKa.
MatepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COEAMHEHUN

2.7

Kpemnnii, ero ¢pusznueckre 1 XUMUIECKHE CBOMCTBA, MOJYYCHHE U IPUMEHEHHE.
Coenunenus kpeMHus B pupoje. OOIue npeacTaBieHus 00 OKCHIE KPEMHHU
(IV) u xpemuneBoit kuciore. CHIMKAThI, UX UCTIOIb30BaHUE B OBITY, MEIUIIMHE,
MIPOMBINIJICHHOCTH. BaskHeHIIINe CTpOUTENbHBIE MAaTEPUANIBI: KEPaAMHKa, CTEKIIO,
IIEMEHT, OETOH, xKene300eToH. [IpobaemMbl 6€30MacHOr0 UCTIOIB30BAHUS
CTPOUTCJIBHBIX MAaTCPHUAJIOB B HOBCCHHGBHOﬁ JKU3HU

2.8

XUMHUYECKUH IKCIEPUMEHT: U3y4eHHE 00Pa3I[0B HEOPTaHUIECKIX BEIICCTB,
CBOMCTB COJISTHOM KUCJIOTBI; POBEICHUE KAaUECTBEHHBIX PEAKIUI HA XJIOPH/I-
MOHBI U HaOMIOJICHUE TPU3HAKOB MX MPOTEKAHUS; ONBITHI, OTPAXKAIOIIKE
buznyecKre 1 XUMHUYECKUE CBOWCTBA TaJIOTEHOB U UX COSAMHEHH (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPHUATIOB); 03HAKOMIICHHE C 00pa3IaMy XJIOPHIOB
(ramoreHu10B); 03HAKOMJICHHE ¢ 00pa3IaMu Cephl U €€ COCTMHEHUSIMHU
(BO3MOKHO HMCHOJIH30BAHNE BUIEOMATEPUAIIOB); HA0I0OJeHHE Tipoliecca
0o0yTIMBaHUs caxapa IMoJ] IeMCTBUEM KOHIIEHTPUPOBAHHOM CEPHOI KUCIIOTHI;
U3yYeHHe XMMUYECKHX CBONCTB pa30aBIeHHON CEPHOM KUCIOTHI, IPOBEICHUE
KaueCTBEHHOW peakIuy Ha Cylb(aT-uoH u HabII0IeHUE TPU3HaKa ee
NPOTEKAaHHUsI; O3HAKOMJICHHUE C (PU3NYECKHMHU CBOWCTBAMH a30Ta, ¢pochopa u ux
COeTMHEHUH (BO3MOYKHO MCITOJIb30BaHUE BHICOMATEPHAIIOB), 00pa3amMu
a30THBIX 1 (pochOpHBIX ynoOpeHuit; moayueHne, cooupaHue, paclio3HaBaHUe U
M3y4YEHHE CBOICTB aMMMaKa; MPOBEACHNE KaYeCTBEHHBIX pEeaKlUii Ha HOH
amMMoHHUs 1 pocdaT-uoH U U3yUeHUE MPU3HAKOB UX MPOTECKAHMS,
B3aUMO/ICHCTBHE KOHIIEHTPUPOBAHHOM a30THON KHCIIOTHI C MEJIbIO (BO3MOXKHO




WCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB); U3yUYCHUE MOJIEIIEH KPUCTAITHYECKUX
pelieTok anMasa, rpadura, GpyiepeHa; 03HAKOMIEHUE C IIPOLIECCOM aJICOPOITHH
PacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHUBOTA3a;
noJy4yeHue, coOMpaHue, pacro3HaBaHUE U U3YUYCHHE CBOMCTB YIJIEKHCIIOTO rasa;
MIPOBEICHUE KAYECTBEHHBIX PEaKIINil Ha KapOOHAT- U CHIIMKAT-UOHBI U U3YUCHUE
MPU3HAKOB MX MPOTEKAHUS; 03HAKOMJICHHE C IPOAYKIIUEH CHIIUKATHON
MIPOMBIIIUICHHOCTH;, pEIIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4 110 Teme "Baxneiime
HEMETAJIJIBI M UX COCAUHCHUA"

MeTamisl ¥ UX COSAUHECHUS

3.1

OO61mas xapakTepuCTHKa XUMUYECKUX FJIEMEHTOB - METaJNIOB HA OCHOBAHHUH UX
nonoxkeHus B [lepuoanueckon cucreme XuMU4eCcKux anemMeHToB J[. 1.
MenneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaIIOB. MeTallmndyeckas CBsi3b U
MeTaJUTHYecKasi KpUCTaUTMUecKas pemeTka. DIeKTPOXUMUYECKHUH Pl
HalpsHKEHUN METAJIOB

3.2

dusnueckue U XUMUYECKHUEe CBOWCTBA MeTayIoB. OO01I1e criocoObl MOTyYeHUs
MeTauloB. [IoHsTHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aILUTHI UX OT
Koppo3uu. CruiaBsl (CTajb, YyT'yH, JIOPATIOMUHAN, OpOH3a) U UX IPUMEHEHUE B
OBITY Y IIPOMBILUIEHHOCTH

33

[I{esrounble MeTasuIbL: TTONIOXKEHUE B [lepnoanueckoil cucreMe XUMHYECKUX
aneMeHToB .M. MenaeneeBa; CTpoeHUE UX aTOMOB; HAXOXKJIECHHUE B IPUPOJIE.
duznueckre ¥ XMMUUYECKHE CBOMCTBA (Ha mpuMepe HaTpHs U Kajus). OKCUIIBI 1
TUAPOKCUJIBI HAaTpus U Kanus. [I[puMeHeHue meJ0uHbIX METAJIJIOB U X
COEeIUHEHUN
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[Ileno4Ho3eMenbHbIE METAIUIBI MATHUI U KaJbLIMN: TOJ0XKEHNE B
Ilepnonnueckoit cucreme xumuueckux anemenTos .M. Menneneesa; ctpoeHue
UX aTOMOB; Hax0xJieHHe B npupoze. Ousnueckue 1 XMMHUYECKHE CBONCTBA
MarHus 1 Kanplius. Baxkneinme coequuenus Kanbius (OKCUI, THAPOKCH]I,
comu). JKecTKOCTh BOJIbI U CIIOCOOBI €€ yCTPaHEHUS

3.5

AnromuHui: nonoxenue B [lepruoanueckoit cucreMe XUMHUUYECKUX JIEMEHTOB
J.1. MenaeneeBa; ctpoeHue aToma; HaxoxAeHue B npupoze. dusndeckue u
XMMHUYECKHE CBOMCTBA alfoMUHMsI. AM(OTEpHbIE CBOMCTBA OKCUIA U
TAIPOKCUIA ATFOMUHHUS

3.6

Kene3o: nonoxenue B [lepruoanueckoi cucreme XuMU4ecKux 3jemMeHToB [ 1.
MeHeneeBa; CTpOCHHE aTOMa; HaXOKJIE€HUE B rpupojie. Puznueckue u
XUMHYECKHE CBOMCTBA kele3a. OKCUIbI, THAPOKCUIBI U comu xxernesa (1) u
xenesa (II1), ux cocras, CBOMCTBA U OTyUYEHUE

3.7

XUMHUUECKUH SKCTIEPUMEHT: 03HAaKOMJIEHHE ¢ 00pa3liaMi METAJIJIOB U CIIJIABOB,
uX (PM3NYECKIMHU CBOWCTBAMH; U3YUYE€HHUE PE3YTHTATOB KOPPO3UH METAIIIIOB
(BO3MOKHO HCHOJIb30BAHNE BUI€OMATEPUATIOB), 0COOEHHOCTEH B3aMMOAECHCTBUS
OKCHJIa KaJIbLIMs U HATPUs C BOJOM (BO3MOXKHO MCIOIb30BaHUE
BUJIEOMATEPHAJIOB); UCCIIEI0BAaHUE CBOMCTB JKECTKON BOJIBL; ITpoIiecca TOPEHUs
J&Kelle3a B KUCIIOpoJie (BO3MOKHO UCIIOIb30BAHUE BUICOMAaTEPUAIIOB); IPU3HAKOB
NPOTEKaHUs Ka4eCTBEHHBIX PEAKIMI Ha MOHBI (MarHus, KaJblUs, aJTJFOMUHNS,
uuHKa, xxenesa (I1) u xenesa (I11), menu (11); Habnronenue u onucanue




MponeCCOB OKpalllMBaHHW IJIAMCHH HOHAMUW HATPUA, KaJIWA U KaJIbIIUA
(BOSMO)KHO HCIIOJB30BaHHUC BI/II[COMaTepI/IaJ'IOB); HCCICOOBAHUC aM(l)OTCpHBIX
CBOICTB THAPOKCHUAA aJIIOMUHUA U THAPOKCHUAA IUHKA, PCIICHUC
9KCIICPUMCHTAJIbHBIX 3a/1a4 10 TCME "BaskHeHIMe MeTaibl 1 UX COCI[I/IHeHI/ISI"

X¥MHS U OKpYKarollas cpesa

HoBbie maTepuansl 1 TexHOJOTUM. BellecTBa u MaTepuaibl B IOBCEIHEBHOM
YKU3HM 4eJI0BEeKa. XMMHs U 310pOBbE. be30IMacHoe NCITOIb30BaHNE BEILIECTB U
XUMHUYECKUX peakiuii B ObITy. [IepBas mOMOIIb MPU XUMUYECKUX 0XKOTaX U
OTpaBJICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKON TPAMOTHOCTH. XMMHUYECKOE 3arpA3HEHHUE OKPYKarOIIen
cpenst ITJIK. Ponbs xumuu B penieHun sxojaoruyeckux npoodsiem. Ipupoansie
HMCTOYHHMKH YTIEBOAOPOIOB (yToib, MPUPOIHBIN Ta3, HEDTH), MPOIYKTHI UX
nepepadoTKU, UX POJIb B OBITY U IPOMBIIIICHHOCTH

4.3

XUMHUUECKUH SKCTIEPUMEHT: U3YUEeHHE 00pa3L0B MAaTEPUANIOB (CTEKIIO, CILIABHI
METAJUIOB, TOJIMMEPHBIE MaTEPHAIIbI)

155.7. nst mpoBeieHrst OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1o xumuu (manee - OI'D mo
XUMHH) UCTIONB3YETCS MepedeHb (KOAUPUKATOP) MPOBEPSIEMBIX TPeOOBaHHI K pe3yibTaTaM
OCBOCHHSI OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBbI OCHOBHOT'O 00IIIET0 00pa30BaHUs U
AJIEMEHTOB COJIEP>KaHUSI.

Tabnuua 23.4

IIpoBepsiembie Ha OI'D o xumun TpeGoBaHUs
K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30oBaTeIbHON IPOrpaMMBbl
OCHOBHOT'0 00111er0 00pa3oBaHus

Kon [TpoBepsieMbie TpeOOBaHUS K MPEIMETHBIM pe3yJbTaTaM 0a30BOT0 YPOBHS
NIPOBEPSIEMOTO | OCBOCHUSI OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMbl OCHOBHOTO OOIIIETO
TpeOOBaHUS obpa3zoBanus Ha ocHoBe PI'OC

1 IIpencraBnenue:

1.1 0 TO3HABAEMOCTH SIBJICHUN TIPUPO/Ibl, TOHUMAaHUE OOBEKTUBHOMN

3HAYMMOCTH OCHOB XMMHMUYECKON HayKH Kak 00J1aCTH COBPEMEHHOIO
€CTECTBO3HAHMUS, KOMIIOHEHTA O0IIeH KyJIbTYphl U PAKTUYECKOMN
JeSITETIbHOCTH YeJIOBEKa B YCIOBHUSX COBPEMEHHOI'0 OOIIECTBa;
ITIOHUMAHNE MECTa XMMUU CPEIH IPYTUX €CTECTBEHHBIX HAyK

1.2 0 HaYYHBIX METOJaX MO3HAHMS, B TOM YUCJIE SKCIIEPUMEHTAIBHBIX U
TEOPETHUYECKUX METOJaX MCCIIEJOBAHUS BEILIECTB U U3yUECHUS] XUMUYECKHUX
peakIuii; YMEHHE UCTIOIb30BaTh MOJICH IJIsi OOBSICHEHHS CTPOCHUS
aTOMOB U MOJIEKYJI

1.3 o cepax nmpodeccruoHANBHOM 1eATEeTHPHOCTH, CBSI3aHHBIX C XUMUEH U

COBPEMCHHBIMH TEXHOJIOTUAMH, OCHOBAHHBIMH HAa TOCTHXXCHUAX




XUMHUYECKON HaYKH, YTO MO3BOJIUT O0YUaIOLIUMCS pacCMaTpUBATh XUMHIO
Kak cgepy coeil Oynymieit mpodeccuoHalIbHON AEATENbHOCTU U CeNaTh
OCO3HAHHBII BBIOOP XMMHUHU KaK MPOPHUIBHOTO MpeMETa IIPH MepeXoie Ha
YPOBEHb CpeHero o0uiero o0pa3oBaHus

BrnaneHue cucteMo XUMHUYECKUX 3HAHUM U YMCHUC IIPUMCHATH CUCTEMY
XUMHUYCCKHUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

Ba)KHEHIINE XUMUYECKHE TOHATHSA: XUMHUUECKHUH JIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, IPOCTOE U CII0KHOE BEIIECTBO, OJHOPOIHAS U
HEOJIHOPO/IHAsA CMECh, OTHOCUTEIIbHBIE aTOMHAsI U MOJIEKYJIIpHAsl Macchl,
KOJINYECTBO BEILIECTBA, MOJIb, MOJISIpHAS Macca, MOJIIPHbII 00BEM, OKCH,
KHCJIOTa, OCHOBAHUE, COJIb (CPEIHss), XUMUYECKas peaklts, peaKiuu
COEIMHEHUS, PEAKLIUU PA3JI0KEHUS, PEAKIIUH 3aMEILEHNUs, PEaKIIUH
obmeHa, TertoBo# 2P (EeKT peakiuu, 3K30- U SJHIOTEPMHUIECCKUE PEAKIINH,
pacTBOp, MaccoBas A0JSI XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MacCOBast
JI0JIs1 ¥ IPOLIEHTHAsl KOHIEHTpaLus BELIeCTBa B pacTBOPE, SIIPO aTOMA,
AIIEKTPOHHBIHN CIIOI aToMa, aTOMHasi OpOUTaNb, pailyC aToma,
BaJICHTHOCTb, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBA3b,
ANEKTPOOTPUILIATEIBHOCTD, MOJISIPHAS U HETIOJSIPHAsl KOBAJICHTHAs CBS3b,
WOHHAS CBSI3b, METAJUIMYECKAs CBA3b, KPUCTAININYECKAs pEeLIeTKa
(aTomMHasi, MIOHHAS, METAJUIMYECKAs, MOJIEKYJIIpHAs ), UOH, KATHOH, aHHUOH,
AIIEKTPOJIUT U HEIJEKTPOJIMT, JIEKTPOIUTHUECKAS TUCCOLMALINSA, PEAKIIUH
HMOHHOTO 00MEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIH,
OKHUCJIUTEIb U BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJICHHE,
3JIEKTPOJIN3, XMMUYECKOE paBHOBECHE, 0OpaTUMBble U HEOOpaTUMBbIE
peaKkuru, CKOPOCTh XMMUYECKOU peakuuu, katanuszarop, [IJIK, koppo3us
METaJUIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATal0IINE 3aKOHBI XUMHH: 3aKOH COXPaHEHUSI MacChl,
nepuoanyeckui 3akon [I.M. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOTazpo
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TEOPUM XUMHU: ATOMHO-MOJIEKYJIIpHAsI TEOPHUsl, TEOPUS
AIEKTPOJINTUYECKON JUCCOLUALUU

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKIIFOYAIOIIICH:

3.1

yMEHHE NMPaBUIbHO UCTIOIB30BaTh N3yUYEHHBIE BEIIECTBA M MaTepHAaIbI (B
TOM YHUCJIE MUHEPAIIbHBIC YI00PEHUs, METAJUTBI M CILIABBI, TPOTYKTHI
nepepaboTKU MPUPOJAHBIX UCTOYHUKOB YTIIE€BOJOPOIOB (YIJIs, IPUPOIHOTO
raza, HepTu) B OBITY, CEIbCKOM XO3SIICTBE, HA TIPOU3BOJICTBE U
MOHMMAaHNE 3HaYEHUS KUPOB, OCJIKOB, YIIEBOIOB JIJIsl OpraHu3Ma
YEJIOBEKA; YMEHUE IPOTHO3UPOBATH BIUSHUE BEIIECTB U XUMUYECKUX
MIPOLIECCOB HAa OPTaHKU3M YeJIOBEKa M OKPY>KAIOIIYI0 PUPOIHYIO Cpeay

3.2

yMEHHE UHTETPUPOBATh XMMUYECKHE 3HAHHS CO 3HAHUSIMHU JIPYTUX
y4eOHBIX PEAMETOB
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HAJIMYHE OIbITAa PA0OTHI C Pa3TMYHBIMU HCTOYHUKAMH WH(POPMAIIHU IO
XUMUU (HayyHasi 1 Hay4HO-TIOMYJIsIpHAst IUTEepaTypa, CIoBapH,
CIPABOYHUKHU, HHTEPHET-PECYPCHI)




34 yMeHHE 00BbEKTHBHO OIICHWBATh HH()OPMAITHIO O BEIIECTBAX, HX
MIPEBPALICHUAX U MPAKTUUECKOM IPUMEHEHHH U YMEHHUE UCII0NIb30BaTh €€
JUTS pelieHnst yaeOHO-1T03HABATENbHBIX 3a1a4

4 Brnagenue ocHoBaMU MOHSITUIHOTO anmnapaTa U CUMBOJIMYECKOTO S3bIKa
XUMUU IS COCTaBIeHUs (POPMYJT HEOPIraHWYECKUX BEILECTB, ypaBHEHUN
XUMHUUYECKHX PEaKIuii; ocHoBaMH xumuueckoil HomeHkiatypsl (IUPAC u
TPUBHAJIBHOIN)

5 YMmeHne o0bSICHATH CBSI3b MOJ0KEHUs dNieMenTa B [leproanueckoit
CUCTEME C YHCIIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB XMMHUECKHUX
AJIEMEHTOB (COCTaB U 3aps A1pa, 00Iee YUCIIO FITEKTPOHOB),
pacnpe/iesieHueM 3JIEKTPOHOB M0 SHEPTeTHUYECKUM YPOBHSIM aTOMOB
MEPBBIX TPEX MEPUOAOB, KAIHS U KaIbIUs

6 IIpencrasneHue o NEpUOAUIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX
AJIEMEHTOB (PaJnycC aToMa, 3JIEKTPOOTPULIATEIILHOCTD ), IPOCTHIX U
CJIOXHBIX BEILECTB OT II0JIOKEHUS JIEMEHTOB B llepuoanueckoii cucreme
(B MaJbIX EPUOAX U IVIABHBIX MOATPYIINAX) U JIEKTPOHHOTO CTPOCHHUS
aToma

7 YMenue kiraccuGpuImupoBaTh:

7.1 XUMUYECKUE FTTE€MEHThI

7.2 HEOpPraHUYECKUE BEIIECTBA

7.3 XUMHUUYECKHE PeaKuu

8 YMenue onpenensiTh:

8.1 BaJICHTHOCTh U CTENEHb OKHCIIEHUSI XUMUYECKUX JIEMEHTOB, 3apsi/i HOHA

8.2 BHJI XUMUYECKOW CBSI3U U TUIT KPUCTAJUIMYECKON CTPYKTYPHI B
COEIMHEHUSX

8.3 XapakTep cpeibl B BOJHBIX pacTBOpax BEUIECTB (KUCIOT, OCHOBAHUI)

8.4 OKUCITUTENh U BOCCTAHOBUTEIIb

9 YMeHne XxapakTepu30BaTh (U3NIECKUE M XUMHUYECKHE CBOMCTBA!

9.1 MIPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJIOPOJ], I'paduT, aiMas, KpeMHUI,
azoT, pocdop, cepa, xmop, HATPUH, KUK, MATHUHN, KaTbIHA, ATFOMUHHM,
JKEJIe30)

9.2 CJIOXHBIX BEILIECTB, B TOM YHCJI€ UX BOJAHBIX PaCTBOPOB (BOAA, aMMHUAK,

XJIOPOBOJIOPOJ, CEPOBOAOPO/, OKCUJIBI M TUAPOKCUABI MeTasuioB I - [TA
rpynmn, amoMmunus, menu (1), nunka, xenesa (11 u 1), okcuast yrinepona
(IT u IV), xpemuus (IV), azota u dpocdopa (IIl u V), cepst (IV u VI),
CepHHUCTas1, CepHas, a30THCTas1, a30THasI, (hochopHas, yrojapHas,
KpEMHHEBasi KUCIIOTA U X COJIM)




9.3

IIPOTHO3UPOBATh U XAPAKTEPHU30BATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
HX COCTaBa U CTPOCHMS, IPUMEHEHHUE BEILIECTB B 3aBUCUMOCTH OT UX
CBOMCTB, BO3MOKHOCTb ITPOTEKaHUSI XUMUYECKUX IIPEBPALLECHHN B
Pa3JIMYHBIX YCIOBUAX

10 YMeHMe cOCTaBIIATh MOJIEKYJISIPHbIE U MOHHBIE YPAaBHEHUS PEAKIIMii, B TOM
YyHUCIe:

10.1 peakIuii HOHHOTO OOMeHa

10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI

10.3 WUTFOCTPHUPYIOIINX XUMHYECKUE CBOMCTBA M3YUEHHBIX KJIACCOB (TPYIIIT)
HEOpPraHMYECKUX BEIIECTB

10.4 MOJATBEPKIAIOIIUX FEHETUUECKYIO B3aUMOCBA3b MEKYy HUMU

11 YMeHue BbIYUCIATh (IPOBOJAUTH PACUETHI):

11.1 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA B COEAMHEHUN

11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM Ira30oB

114 10 YPaBHEHUSIM XUMHUUYECKUX PEAKIUI U HAXOAUTh KOJIMYECTBO BEILECTBA,
00BEM M Maccy peareHTOB WIH MPOJYKTOB PEaKuu

12 Bnanenue (3HaHHE OCHOB):

12.1 OCHOBHBIMHM METO/IaMU HAyYHOTO MMO3HaHUs (HaOII0IeHe, n3MepeHue,
AKCIEPUMEHT, MOJICIIMPOBAHHUE) IPU U3YUEHHUH BEILIECTB U XUMUYECKUX
SBIICHUH; yMeHUE c(HOPMYIUPOBATH MPOOJIEMY U MPEAJIOKUTD MTyTH €€
pelieHus

12.2 6e30macHOM paboThl ¢ XMMUYECKMMHU BEIIECTBAMH, XUMHUECKOM MOCYA0H
1 J1abopaTOpHBIM 000pyAOBaHUEM

12.3 MpaBUJIaMU OE30MAaCHOTO OOPAIEHHS C BEIIECTBAMU, UCIIOJIb3yEMbIMU B
IIOBCEIHEBHOM JKU3HMU, [TPaBUJIaMU MTOBE/ICHUS B LEJSIX COepEKEHUS
3JI0POBBS ¥ OKPY>KaOIEN IPUPOIHON Cpeibl; IOHUMAHUE Bpea
(omacHOCTH) BO3/I€MCTBUS Ha )KMBbIE OPIraHU3MBbI ONPE/ICIIEHHBIX BEIIECTB,
Croco0OB YMEHBIICHHS U MPEAOTBPAIICHUS UX BPEJHOIO BO3/IEHCTBHS

13 Hanuune npakTH4eCKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS
CIIEIIOIIMX XUMUYECKUX IKCIIEPUMEHTOB:

13.1 M3y4YeHHUe U ONMHcaHue GU3MIECKUX CBOMCTB BEIICCTB; 03HAKOMJICHHUE C
(GU3HYECKUMU U XUMUYECKUMHU SIBJICHUSIMU;, OTIBITHI, ILTIOCTPUPYIOIIHE
MIPU3HAKU IPOTEKAHUS XUMUYECKUX peaknuit

13.2 H3y4deHHne CIoCco00B pa3ieeHus] cMecei




13.3

MOJTYyYECHHUE KUCIOPOAa U U3YUEHHE €r0 CBOMCTB; MOJYyYEHUE BOAOPOIA U
M3YyUYEHUE €ro CBOMCTB; MOJYyUYEHUE YTIIEKUCIIOrO ra3a u U3y4yeHue ero
CBOWCTB; MOJy4Y€HUE aMMHUaKa U U3YYEHHE €r0 CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIAECICHHOW MacCOBOM JOJIEN
pacTBOPEHHOIO BELIECTBA

13.5

NpUMEHEHHE UHIMKATOPOB (JTaKMyca, MEeTWIOpaHxka U ¢peHondraienHa)
JUISL ONPE/ICTIEHNSI XapaKTepa Cpe/ibl B PaCTBOPAX KUCIIOT U IeT0deit

13.6

HCCIIE0BAHUE U ONMCAHUE CBOWCTB HEOPIAaHMYECKUX BEIIECTB PA3TUYHBIX
KJIACCOB; U3yUYEHUE B3aUMOACIHCTBHUS KUCIOT C METaJIaMU, OKCUJIAMU
METaJUIOB, PACTBOPUMBIMH U HEPACTBOPUMBIMHU OCHOBAHMSIMU, COJISIMU;
MOJIyYEeHUE HEPACTBOPUMBIX OCHOBAHUI; BRITECHEHHE OJJHOTO MeTalia
JIPYTUM U3 pacTBOpa COJIH; HccleoBaHne aM(OTEpHBIX CBOMCTB
TUAPOKCHUIOB aJTIOMUHUS U [IMHKA

13.7

pelIeHre SKCIEePUMEHTaIbHBIX 3a/1a4 110 TeMaM: "OCHOBHBIE KJIACChI
HEOPraHWYECKUX COeAMHEHUN"; "DIIeKTpOoIMTHYECKas AUCCOaus'";
"BaskHelIIne HEMETAJUIBI U X coeanHeHud"; "BakHeHIme MeTaaabl 1 UX
coequueHus"”

13.8

XUMHYECKHE IKCIIEPUMEHTBI, WILTIOCTPUPYIOIINAE TIPU3HAKU TPOTEKAHUS
peaxiuit HFOHHOTO OOMEHA; Ka4eCTBEHHBIC PEaKIIMK Ha MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAX MOHBI: XJIOPHUA-, OPOMHUI-, HOTUI-, CyIbdat-, pocdar-,
KapOOHAT-, CUIIMKAT-aHUOHBI, THIPOKCH/I-MOHBI, KATHOHBI aMMOHWSI,
MarHus, KaJblius, aTIOMHHUS, Jkene3a (2+) u xkenesa (3+), meau (2+),
[IUHKA

14

VYMmeHnue:

14.1

IIPEJICTABIATh PE3yNbTaThl SKCIIEPUMEHTA B (POPME BBIBOJIOB,
JI0Ka3aTeIbCTB, TPAQUKOB U TAOJIUI] U BBISBIATH SMIIUPUUYECKHUE
3aKOHOMEPHOCTH

14.2

YCTaHABJIMBAThH CBA3M MEXKIY PeaibHO HaOII01a€MbIMU XUMUYECKUMU
ABJICHUSIMU U NPOLIECCAMHU, IPOUCXOISAIIMMHU B MAaKpO- U MUKPOMHUPE,
O0O0BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB

Hepequb QJICMCHTOB COACPIKAHU, ITIPOBCPACMBIX HAa OCHOBHOM
TOCYJapCTBEHHOM 3K3aMCHC 110 XUMHU

Kon [IpoBepsieMblil AIEMEHT COJEPHKAHUS

1 [IepBoHavaibHBIE XUMUYECKUE TTOHATHS

1.1 YucTeie BemecTBa 1 cMecH. CrIocoOBI pasiesieHus CMece

1.2 ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHUE 3JIEMEHThI. CHMBOJIbI XUMHYECKHUX
anemMeHTOB. [IpocThie 1 coXKHBIE BEIIECTBA.

1.3 Xumunueckasi popMyiia. BaaeHTHOCTh aTOMOB XUMUYECKUX J1€MEHTOB. CTeNeHb




OKHCJICHHUA

1.4

3aKO0H IMOCTOSHCTBA COCTaBa BCIIICCTB. OTtHocHUTeNbHAs aTOMHAas Macca.
OTtHOCHUTEIbHAS MOJICKYJIsSIpHAsA Macca. MaccoBas 1011 XUMHYECKOI0 3JIeMEHTa B
COCAMHCHUHU

1.5

KonuyecTtBo BemecTBa. Monbs. MomnspHas Mmacca. MomsipHbIii 00beM Ta30B.
B3anMocBsI3b KOJIMYECTBA, MAacChl U YUCIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6

duznyeckre 1 XUMUYECKHE SIBICHUS. XUMUYECKas pEaKIUs U €€ MPU3HAKHU.
3aKOH COXpaHEHHsI MAcChl BEIIECTB. XUMUUECKHE YPAaBHEHUS

[Tepuoanueckuii 3akoH u [lepuoanueckasi cucteMa XUMU4YECKuX 3emeHToB J1.1.
MenpneneeBa. CTpoeHre aTOMOB

2.1

ITepnonnueckuii 3akoH. [lepuonnueckas cuctema XMMHUYECKUX 3i1eMeHToB J1.1.
Menneneesa. [lepuonsl u rpynmsl. @U3HUeCcKHil CMBICI OPSAIKOBOTO HOMEDA,
HOMEPOB IEpUOa U IPYIIIbI IIEMEHTA

2.2

Crpoenue atomoB. CoctaB aTroMHbIX siziep. M3oTonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI04€K aTOMOB IePBbIX 20 XUMHUYECKUX IEMEHTOB
ITepnonnueckoii cucrems! .M. Menneneena
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3aKOHOM€pHOCTI/I B U3MCHEHHUM CBOMCTB XMMHYECKHUX 3JICMCHTOB NEPBLIX TPEX
NnepruoaoB, Kajius, KaJlblUA (paIu/cha ATOMOB, 3JICKTPOOTPULIATCIIBHOCTH,
METANIMYCCKUX U HEMECTAJIIIMYCCKHUX CBOfICTB) n ux COGI[I/IHGHI/Iﬁ B COOTBCTCTBHH
C ITOJIOKCHUEM OJICMCHTOB B Hepnozlnqecxoﬁ CUCTEMC U CTPOCHUEM UX aTOMOB

Crtpoenue BeniecTBa

3.1

Xumundeckas cBiI3b. KoBajeHTHAsS (HOH}IpHa}I n HCHOJBIpHaSI) CBA3b.
BHeKTpOOTpI/IHaTeJ'II)HOCTI) XHMHYECKHX dJIeMEHTOB. MloHHas CBS3E.
Merannuueckas CBSI3b

3.2

TUnbl KPUCTAITMYECKHUX PELIETOK (ATOMHASI, MOHHAS, METAJLTUIECKasl),
3aBUCHUMOCTD CBOMCTB BEIIIECTBA OT TUIA KPUCTAJUIMYECKOW PEIIETKU U BUAA
XUMHYECKOHN CBI3U

Baxwuerinue npencraBuTeNn HEOpPraHMYECKuX BelecTB. Hemerauibl u ux
coequHeHus. MeTanibl ¥ UX COEIUHEHUS

4.1

Knaccudukaius 1 HOMEHKIATypa HEOPTaHHYECKUX COSAMHEHUI: OKCUIOB
(comeoOpasytolire: OCHOBHBIE, KHCIOTHBIE, aM(DOTEepHBIE) U
Hecosieo0pa3yrolye; OCHOBaHHH (IEI0YX U HEPacTBOPUMBIE OCHOBAHUS ),
KUCIOT (KUCIOPOACOAEpIKaIIne H OECKICIOPOHBIE, OTHOOCHOBHBIE U
MHOTOOCHOBHBIC); COJICH (CpPETHUX U KUCIIBIX )

4.2

dusnyecKkre U XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIIIOB: BOJIOPO/Ia,
XJIOpa, KUCIIOPO/Ia, cephbl, a30Ta, Gocdopa, yriepoaa, KpeMHHS

4.3

Pu3nuecKkre 1 XUMHYECKHE CBOMCTBA IPOCTHIX BEIIECTB-METAIIJIIOB: JINTHS,
HATpHs, KaJusl, MAaTHUS U KaJIbLIMS, IFOMUHUS, JKene3a. DIEKTPOXUMUYECKUI
P HAaIPSDKEHUN METAJUIOB




4.4

dOu3nyecKkue U XMMHUUIECKIE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/II\/JI HEMCTAJJIOB:
XJIOpOBOAOPOJa, CE€pOBOAOPOAA, aMMHUAKaA

4.5 duznveckre U XUMHUYECKHE CBOMCTBA OKCUIOB HeMeTasuioB: cepol (IV, VI),
azota (I, IV, V), docdopa (111, V), yraepoaa (11, IV), kpemuus (IV). [lonyuenue
OKCHUJI0B HEMETAIIJIOB

4.6 XuMu4eckue cBocTBa OKCUAOB: MeTauioB [A - IIIA rpymnm, nuaka, menu (I1) u
xenesa (11, IIT). ITomy4yenne OKCHI0B METAIIIIOB

4.7 XHUMHYECKHE CBOMCTBA OCHOBAHUHN M aM()OTEPHBIX THAPOKCUIOB (Ha MpUMeEpe
TUAPOKCHUIOB aTIOMHUHMUS, JKeJe3a, HUHKa). [lonyueHne ocHOBaHUM 1
aM(pOTEepHBIX THIPOKCHUJIOB

4.8 OO01mIre XUMHYECKUE CBOMCTBA KHCIIOT: XJIOPOBOJIOPOAHOM, CEPOBOIOPOTHOM,
CEPHHUCTOM, CepHOH, a30THOH, PochopHOi, kpeMHHEBOH, yronbHOU. OcoObIe
XHMHYECKHE CBOMCTBA KOHIICHTPUPOBAHHON CEPHOM M a30THOM KUCIIOT.
ITomyuyenue kucior

4.9 OO0mme xMMHUYECKHe CBOMcTBa cpeaHux coineil. [lomyuenue comneit

4.10 [Tomrydenue, coOupanue, pacrio3HaBaHUE BOJIOPO/Ia, KUCIOPO/Ia, aMMHAKa,
YTIIEKUCIIOTo ra3a B JIabopaTopuu

4.11 [TonydyeHne amMmmMuaka, CEpHOM U a30THOW KHUCIIOT B MPOMBIIITIEHHOCTH. O01111e
CHOCOOBI TOTYYSHHS METAJUIOB

4.12 I'eneTndeckas CBI3b MEXKYy KJIACCAMHU HEOPIaHUYECKUX COCTMHEHHUN

5 XHUMHUYECKUE PEAKIUN

5.1 Knaccudukanmst XaMUIeCKUX peakiuii Mo pa3IuIHBIM ITPU3HAKAM: 110 YUCITY H
COCTaBy yYacCTBYIOLIMX B PEaKIIMH BEUIECTB, M0 TEIJIOBOMY PQEKTy, 110
M3MEHEHUIO CTETIEHEW OKHMCIICHHUSI XUMUUYECKUX 3JIEMEHTOB

5.2 TennoBoii 3pPexkT XUMUIECKON PEaKIIy, TEPMOXUMUYECKHE YPaBHEHUS. DK30-
U DHJIOTEPMUYECKHUE peakluu. TepMOXUMUYECKUE YPaBHEHUS

53 OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakui. OKUCINUTENN U BOCCTAHOBUTEIH.
[Tpoueccrl OKMCIEHNS U BOCCTAHOBJICHHSI. DIEKTPOHHBIN 0anaHc OKUCIUTEIbHO-
BOCCTAHOBUTEJILHOMN pEeaKkuu

54 Teopust nEKTPOIUTUYECKON auccorranuu. KaTnoHsl, aHUOHBI. DJIEKTPOIUTHI U
HeRNIeKTPoNuThl. CUIIbHBIC U clla0ble ANEeKTPoauThl. CTeneHb AUCCOIHAINN

5.5 Peakiiun HOHHOTO OOMeHa. Y CIIOBUS MPOTEKaHUs peakIii HOHHOTro 0OMeHa,
MIOJIHBIE U COKpPAILEHHbIE HOHHBIE YPaBHEHUsI peakluii

6 XHUMHS ¥ OKpYXarolas cpeaa

6.1 BeniecTBa 1 maTepuainsl B TOBCEIHEBHOM KU3HU YeI0BEKa. bezonacHoe

UCIIOJIb30BaHUE BELIECTB U XUMUUECKUX PEAKIUN B JIAOOPATOPUH U OBITY.
IIepBast mOMOIIB IPY XUMUYECKUX 05KOTaX U OTPABICHUAX




6.2 XHUMHYECKOE 3arpsi3HEHUE OKPY Karollel cpebl (KUCIOTHBIE JOKIH,
3arpsi3HEHUE MOYBBI, BO3yXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBPALLCHHS
[IpenenbHas nomycrtumas koHueHtpamus semects (IIJK). Ponb xumuu B
pELIEHUH YKOJIOTHUECKUX MpobieM. Y cuiieHrne NapHUKOBOro 3P dexTa,
paspylIeHHe 030HOBOTO CJIOS

6.3 [Ipumenenue cepsl, a3ota, pocdopa, yriaepoaa, KpeMHUS U UX COCTUHEHHH B
ObITY, MEJIMLIMHE, TPOMBILUIEHHOCTH U CENIbCKOM X03siicTBe. [IpuMenenue
METaJIJIOB U CIUIABOB (CTaJlb, UYT'YH, AIOPaTOMUHUIN, OpOH3a) B OBITY U
MPOMBIIIJICHHOCTH UX coeuHeHuil. [ToaTne 0 Koppo3uu MeTanaoB, OCHOBHbIE
CrocoObl 3aLIUTHI X OT KOPPO3UHU

6.4 [TpupoaHble HICTOYHUKH YTIIEBOJAOPOAOB (YroJib, IPUPOIHBINA ra3, HePTh),
MPOIYKTHI UX MiepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5 [TepBoHayaIbHBIE MOHATUS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COCIUHEHUSIX
yriepozaa (MeTaH, 3TaH, STUJICH, alleTHIICH, 3TaHOJI, TIMIICPUH, YKCYCHAs
kucnota). [ToHsTue 0 OMOIOTMYeCKH BaKHBIX BEIIECTBAX: )KHUPaX, OCNKaXx,
VTJIEBOJIAX - U MX POJIM B KU3HH YEIIOBEKA

7 Pacuertsr:

7.1 o ¢popMysaM XUMHYECKUX COSTUHEHUI

7.2 Macchl (MaccoBOM) JI0JIM PACTBOPEHHOT'O BEIIECTBA B PaCTBOPE
7.3 [0 XUMHUYECKUM YPaBHEHUSIM

Jl51s mpoBeieHus OCHOBHOT'O TOCYAapCTBEHHOT0 3k3aMeHa o xumuu (aanee - OI'D no xumun)
UCTOJIB3YeTCs MepeueHb (KoaAn(UKaTop) MpoBepsieMbIX TPEOOBaHMIA K Pe3yIbTaTaM OCBOCHUS
OCHOBHOI1 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHus U JIEMEHTOB
COJIEpKaHU.

[IpoBepsiembie Ha OI'D Mo XUMuUU TPeOOBAHUS
K pe3yJibTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTesIbHOM MpOrpaMmbl
OCHOBHOTO 00111eT0 00pa3oBaHuUs

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJibTaTaM 0a30BOT0 YPOBHSI
MIPOBEPSIEMOTO | OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO OOIIIETO
TpeOOBaHMS obpazoBanus Ha ocHoBe PI'OC

1 [IpencraBnenue:

1.1 0 TMO3HABAEMOCTH SIBICHUN TTPUPO/IbI, TOHUMAaHUE 0OBEKTHUBHON

3HAYUMOCTH OCHOB XMMHUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTA O0IIeH KyJIbTYphl U PAKTHYECKOM
JIESITEIIbHOCTH Y€JIOBEKA B YCIOBUSX COBPEMEHHOT'O OOIIIECTBA;
MOHMMAaHNUE MECTa XUMHUU CPEIH IPYTUX €CTECTBEHHBIX HAYK

1.2 O HaYYHbIX MCTOZAX IMO3HAHHA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX METOJAaX UCCIICAOBAHUA BCUICCTB U U3YUCHUA XUMHUYCCKUX
peaKHPIfI; YMEHUEC HUCIIOJIB30BAaTh MOACTINU OJIA 00BACHEHUS CTPOCHUA




adTOMOB 1 MOJICKYJI

1.3

0 cdepax nmpodecCuOHATBHON JEATETbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMU Ha TOCTHKEHUSIX
XUMHUYECKOU HAayKH, 4YTO IMO3BOJIUT 06yqa}01u1/1M051 paccMaTpuBaTh XUMHUIO
Kak cepy cBoelt Oyayieit mpodeccHoHanbHON ASSITENFHOCTU U CIETATh
OCO3HAHHBII BBIOOP XMMHUHU KaK MPOPHUIBHOTO MpeMETa IIPH Mepexoie Ha
YPOBEHb CpeHero o0uiero 00pa3oBaHus

BrnaneHnue cucteMo XUMHUUECKUX 3HAHUM 1 YMCHUC ITPUMCHATH CUCTEMY
XUMHUYCCKHUX 3H21HHI71, KOTOpas BKIIFOYACT:

2.1

BAKHEWIINE XUMUYECKHE MTOHATUSA: XUMUYECKHI 3JIEMEHT, aTOM,
MOJIEKYJIa, BELIECTBO, IPOCTOE U CII0KHOE BEIIECTBO, OJHOPOIHAS U
HEOJHOPOJIHASI CMECh, OTHOCUTENIbHBIE aTOMHAsl U MOJIEKYJISIPHASI MACCHI,
KOJINYECTBO BEILIECTBA, MOJIb, MOJISIpHAS Macca, MOJIIPHbII 00BEM, OKCH,
KHCJIOTa, OCHOBAHUE, COJIb (CpeHss), XUMUUECKas peakliys, PeaKkiiuu
COEJIMHEHUS, PEAKLIUU PA3JI0KEHUS, PEAKIIUH 3aMEILEHNUS, PEaKIIUU
obmeHa, TertoBo# 3P (GEeKT peakiuu, 3K30- U SHIOTEPMHUUECCKUE PEAKITNH,
pacTBOp, MaccoBas A0JsI XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MacCOBast
JI0JISL U TIPOLICHTHAs! KOHLEHTpaLUs BEIECTBA B paCTBOPE, SIPO aTOMA,
AJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTaJIb, pauyc aToma,
BaJICHTHOCTbh, CTEIIEHb OKUCIICHUS, XUMUYECKasi CBS3b,
ANEKTPOOTPUIATEIBHOCTD, MOJISIPHAS U HETIOJSIPHAsl KOBAJICHTHAs CBS3b,
MOHHAS CBSI3b, METAJUIMYECKas CBA3b, KPUCTAININYECKAs pelIeTKa
(aTomMHasi, MIOHHAs, METAJUTMYECKAsl, MOJIEKYJISIpHAs ), UOH, KATHOH, aHHUOH,
AIIEKTPOJIUT U HEIJEKTPOIIUT, JIEKTPOIUTHUECKAS TUCCOLMALINS, PEAKIIHH
HMOHHOTO 00MEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIH,
OKHUCJIUTEIh U BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAHOBJICHHE,
AIIEKTPOJIN3, XUMUYECKOE paBHOBECHE, 0OpaTUMBbIe U HEOOpaTUMBbIE
peaKkuru, CKOPOCTh XMMUYECKOU peakunu, katanuzatop, [IJIK, koppo3us
METaJUIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATal0IINE 3aKOHBI XUMHH: 3aKOH COXPaHEHHSI MacChl,
nepuoanyeckuit 3akon [[.M. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOTrajipo
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TEOPUU XUMHU: ATOMHO-MOJIEKYJISIpHAsI TEOPHUsl, TEOPUS
AIEKTPOJINTUYECKON JUCCOLUALUU

BJ'Ia,Z[CHI/Ie OCHOBaMHM XMMUYECKOM I'paMOTHOCTH, BKJIIO‘IaIOIHeﬁl

3.1

yMEHHE NMPaBUIbHO UCIIOIB30BaTh N3yUYEHHBIEC BEIIECTBA U MaTepHAIIbI (B
TOM YHCJI€ MUHEpaJIbHbIE YI00pEHHs, METaJUIbl U CIUIABBI, IPOTYKTHI
nepepaboTKU MPUPOJIHBIX UCTOYHUKOB YTIIEBOJOPOIOB (YIJIsl, IPUPOIHOTO
raza, HepTH) B OBITY, CEIILCKOM XO3SIICTBE, HA TIPOU3BOJICTBE U
MOHMMAaHNE 3HaYEHUS KUPOB, OCJIKOB, YIIEBOOB JIJIsl OpraHu3Ma
YEJIOBEKA; YMEHUE IPOTHO3UPOBATH BIUSHUE BEIIECTB U XUMUYECKUX
MIPOLIECCOB HAa OPTaHHU3M YeJIOBEKa M OKPY>KAIOIIYI0 MPUPOIHYIO CpEely

3.2

yMEHHE UHTETPHPOBATh XMMUYECKUE 3HAHHS CO 3HAHUSIMH JAPYTHX
y4eOHBIX IPEAMETOB




33 HAJIMYHE OIBITa PA0OTHI C Pa3TMYHBIMU HCTOYHUKAMH WH(POPMAIIHU IO
XUMHH (HayyHas ¥ HAyYHO-TIOMYJIApHAs INTEpaTypa, CIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

34 yMeHHE 00bEKTUBHO OIICHUBATh MH(OPMAIIHIO O BEIIECTBAX, UX
MpPEBPALICHUSIX U MPAKTUUECKOM MPUMEHEHUH U YMEHHUE UCII0JIb30BaTh €€
TSl peIIeHUs Y9eOHO-TT03HABATEIIbHBIX 3329

4 Brnanenue ocHOBaMM MOHATHUITHOTO alapaTta ¥ CAMBOJIWYECKOTO SA3bIKA
XUMHH JUTsI COCTaBJICHUS (POPMYIT HEOpPraHMYECKHX BEIIECTB, ypaBHEHUN
XUMUYECKHUX pPeaklnii,; ocHoBaMu xumudeckoir HomeHKIaTypbl (IUPAC u
TPUBHAIBHOIN)

5 YMeHue oObICHITH CBsI3b MOJIOKEHUs dlieMeHTa B [leproanyeckoit
CHUCTEME C YUCJIIOBBIMHU XapaKTEePUCTUKAMU CTPOEHUSA aTOMOB XUMUYECKUX
AIIEMEHTOB (COCTaB | 3aps[ sSApa, 00IIee YHCIIO FIEKTPOHOB),
pacrpeieIeHHeM JIEKTPOHOB 110 SHEPIETUYECKUM YPOBHSM aTOMOB
MEPBBIX TPEX MEPUOAOB, KAIHS U KaIbIUs

6 [IpencraBienue 0 NEpUOANIECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHUX
AJIEMEHTOB (paJuyc aToMa, MJIEKTPOOTPHUIIATEIIBHOCTD), IPOCTHIX U
CJIOKHBIX BEIIECTB OT MOJIOKEHUS ieMeHTOB B [leproanyeckoit cucrteme
(B MaJIBIX TIEPHOJIAX | TJIABHBIX MOATPYTIAX) U AJIEKTPOHHOTO CTPOCHHUS
aroma

7 YMmenue kinaccu(upoBarh:

7.1 XUMHYECKHUE DIIEMEHTBI

7.2 HEOPTraHWYECKHUE BEIIEeCTBA

7.3 XUMHUUYECKHE PeaKuu

8 YMenue onpenensiTh:

8.1 BAJICHTHOCTH U CTENEHb OKUCIICHUSI XUMUUYECKUX AJIEMEHTOB, 3apsi/] HOHA

8.2 BHJI XUMUYECKOU CBSI3U U TUIT KPUCTAIUIMYECKON CTPYKTYPHI B
COCTUHECHHSIX

8.3 XapakTep Cpelibl B BOJAHBIX PacTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCJIMTENIh U BOCCTAHOBUTEIb

9 YMeHne xapakTepru3oBaTh PU3NUECKUE U XUMUUECKHE CBOMCTBRA!

9.1 MPOCTHIX BEMIECTB (KMUCIOPO/, 030H, BOJAOPOI, TpaduT, anmmas, KpeMHHI,
azoT, pocdop, cepa, xmop, HATPUH, KWW, MATHUHN, KATbIHA, ATFOMUHHH,
KEJE30)

9.2 CJIOKHBIX BEIIIECTB, B TOM YHCJIE MX BOJHBIX PACTBOPOB (BOAA, aMMHAK,

XJIOPOBOJIOPOJ, CEPOBOAOPO/I, OKCUJIBI M TUAPOKCUABI MeTasuioB I - ITA
rpym, amtomunns, menu (I1), nunka, sxenesa (11 u III), okcuasr yriiepoma




(IT u 1IV), kpemuus (IV), azotra u pocdopa (III u V), cepst (IV u VI),
CEpHUCTAs1, CepHasi, a30THCTAasl, a30THasA, pochopHas, yrojipHasi,
KpEMHUEBasl KUCI0Ta U UX COJIN)

9.3 IIPOTHO3UPOBATH U XapaKTEPH30BaTh CBONCTBA BEUIECTB B 3aBUCIMOCTH OT
UX COCTaBa U CTPOCHUsI, IPUMEHEHHUE BELIECTB B 3aBUCUMOCTH OT UX
CBOWCTB, BO3MOXKHOCTh IPOTEKAHUSI XUMUIECKHX MPEBPAIICHUH B
Pa3IUYHBIX YCIOBUAX

10 YMeHHe COCTaBIIATh MOJEKYJISIPHbIE M HOHHbIE YPAaBHEHHS PEAKIUH, B TOM
YyHUCIe:

10.1 peaKkIuii HOHHOTO OOMeHa

10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIINil

10.3 WUTIOCTPUPYIOMINX XUMUYECKHE CBOMCTBA U3YUYEHHBIX KJIACCOB (TPYII)
HEOPraHMYECKUX BEIIECTB

10.4 MOJTBEPKIAIOIIUX FEHETUYECKYIO B3aUMOCBSA3b MEKYy HUMU

11 YMeHue BIYUCIATH (IPOBOJAUTH PACUETHI):

11.1 OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MAacCCHI BEIIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOTO JIEMEHTA B COCIMHEHUH

11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM Ira30oB

11.4 10 YPAaBHEHMSIM XUMHUUYECKUX PEAKIUI U HAXOAUTh KOJIMYECTBO BEILECTBA,
00BEM U Maccy peareHTOB WIH MPOIYKTOB PEaKIuu

12 Bnanenue (3HaHHE OCHOB):

12.1 OCHOBHBIMHM METO/IaMH HAyYHOTO MMO3HaHUs (HaOII0IeHe, N3MEpEHHeE,
AKCIIEPUMEHT, MOACITUPOBAHNE) PH U3YUCHNUH BEIIECTB U XUMUIECKUX
SBIICHUH; yMeHUE C(HOPMYIUPOBATH MPOOIEMY U MPEATIOKUTD MyTH €€
pemeHHs

12.2 6e30macHOM paboThl ¢ XUMHUYECKMMHU BEIIECTBAMH, XUMHUECKOM MOCY 01
U J1aOOpaTOpHBIM 000PYAOBaHUEM

12.3 npaBUiIaMy 6€30MaCHOTO 0OpallleHus ¢ BEIIeCTBAMH, UCTIOIb3YEMbIMU B
TIOBCETHEBHO KU3HU, TTPABUIIAMH TTOBEJICHHS B EIISIX COCPEKECHUS
3JI0POBbS U OKpY KaroIlllel MPUPOIHON Cpe/ibl; TOHUMaHKE Bpea
(omacHOCTH) BO3JIEHCTBHS HA KUBBIE OPTaHU3MBI OIIPEIEIICHHBIX BEUIECTB,
croco0OB YMEHBIICHUS U MPEIOTBPAIICHUS UX BPEIHOTO BO3/IEHCTBHSA

13 Hannune npakTH4eCKUX HaBBIKOB IUIAHUPOBAHUS U OCYILECTBIICHUS

CICAYIOIMHNX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

HN3YUYCHUEC U OIIMCAaHUC (bI/ISI/I‘ICCKI/IX CBOMCTB BC€IICCTB, O3HAKOMJICHHE C
(I)I/IBI/I‘-IGCKI/IMI/I U XUMHUYCCKUMU SABJICHUAMM, OIBITHI, WJIJTFOCTPUPYIOIIUC




IIPU3HAKY IPOTEKaHUS XUMUYECKUX PEAKIUN

13.2

U3ydYeHHE CIIOCOOOB pas3eicHHs CMeCel

13.3

MOJTy4YEHUE KACIOPOJa U H3YyYEHHUE €0 CBOMCTB; IOJIy4YE€HUE BOJOPOAA U
U3Y4YEHUE €ro CBOMCTB; IIOJYyYEHHUE YIIIEKUCIIOrO ra3a U U3y4eHue ero
CBOMCTB; MOJYyYE€HNE aMMHAKA U U3YYEHHUE €T0 CBOMCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C ONPEECIECHHOW MacCOBOM 01
PacTBOPEHHOT'O BEIIECTBA

13.5

NpUMEHEHHE MHIMKATOPOB (JTaKMyca, MEeTWIOpanxka U peHondraienHa)
JUIs OTIPEZICIICHHS XapaKTepa cpe/ibl B paCTBOPAX KUCIOT U LIeJI0Yeit

13.6

MCCJIEIOBaHNE U OMHMCAHNE CBOMCTB HEOPraHUYECKHUX BEIIECTB Pa3IUUHbIX
KJIACCOB; U3yUYEHUE B3aUMOCHCTBHUS KUCIOT C METAJNIaMU, OKCHUJIAMU
METaJIJIOB, PACTBOPUMBIMU U HEPACTBOPUMBIMHU OCHOBAHHSIMH, COJISIMH;
MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMI; BRITECHEHHE OJJTHOTO MeTalia
JIPYTHM U3 pacTBOpa COJIH; HccleoBaHne aM(OTEpHBIX CBOMCTB
TUAPOKCHUJIOB AJTIOMUHHUS U IIMHKA

13.7

pelIeHre SKCIIePUMEHTAIBHBIX 3a/1a4 110 TeMaM: "OCHOBHBIE KJIACChI
HEOPraHWYECKUX COeAMHEHUN"; "DIIeKTpoIMTHYECKas AUCCoanus';
"BajkHelIne HeMeTaJUIbl U UX coearHenus"; "Baxknenme MeTaibl 1 UX
coequHeHus"

13.8

XMUMUYECKHE IKCTIEPUMEHTBI, WIUTFOCTPUPYIOIIUE TPU3HAKHU TPOTEKAHUS
peakimii HOHHOTOo 00MeHa; KaYeCTBEHHBIC PEaKIIMU Ha IPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpaxX MOHBI: XJIOPUI-, OpOMU-, HOOU-, CyIbdaT-, hocdar-,
KapOOHAT-, CHIINKAT-aHUOHBI, THIPOKCUI-UOHBI, KATHOHBI aMMOHHUS,
MarHusi, KaJblius, aTIOMHHMS, jkene3a (2+) u xkenesa (3+), meau (2+),
IIUHKA

14

VYMmenue:

14.1

MIPEJICTaBIATh PE3yNbTaThl SKCIIEpUMEHTA B (POpPME BBIBOJIOB,
JI0Ka3aTeIbCTB, TPAQUKOB U TAOJIUI] U BBISBIATH SIMIIUPUYECKHUE
3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBATH CBSI3U MEXIY peallbHO HAOIIOAaeMbIMUA XUMUIECKUMHU
SABJICHUSAMU U TpoHECCaMU, MPOUCXOAAIINMU B MAKPO- 1 MUKPOMUPC,
O0OBSCHATH IPUUUHBI MHOTOOOpa3Hsl BEIICCTB

Hepequb OJICMCHTOB COACPIKAHUA, ITPOBEPACMBIX HA OCHOBHOM
TOCYHapCTBEHHOM 3K3aMCHC 110 XUMHUU

Kon [IpoBepsieMblil AIEMEHT COAEPHKAHUS
1 [lepBoHavYaIbHBIE XUMUYECKUE TTOHSATUS
1.1 UYucTsie BemecTBa 1 cMecu. CriocoOBl pa3zienieHus cMecei




1.2

ATOMEI 1 MOJICKYIJIBI. Xumudeckue dj1eMeHThl. CHMBOJIBI XUMHUYECKHX
OJICMCHTOB. HpOCTBIC H CJIOKHBIC BCIICCTBA.

1.3

XyUMU4YeCcKast (I)OpMy.Ha. BaneHTHOCTE aTOMOB XMMHUYECKUX 3JIEMEHTOB. CTEICHb
OKHCJICHHUA

1.4

3aK0H MMOCTOSIHCTBA cocTaBa BeuiecTB. OTHOCUTENBLHAS aTOMHAs Macca.
OTHOcuTENbHAs MOJIEKYJIApHas Macca. MaccoBas J10JIsl XMMUYECKOT0 3JIEMEHTA B
COEeIUHEHUN

1.5

KonunyecTBo BemecTBa. Monb. Momnspraas Mmacca. MomsipHbIii 00beM Ta3oB.
B3aumMocBs3b KOJIMYCCTBA, MACChI U YHCJIa CTPYKTYPHBIX CIUHUIL] BCIICCTBA

1.6

duznueckre 1 XUMUYECKHE SIBJICHUS. XUMUYECKasl pEaKIUs U ee MPU3HAKHU.
3aKOH COXpaHEeHHs MAacChl BEIIECTB. XUMHUUECKHE YPaBHEHUS

[Tepuonnueckuii 3akoH u [lepuoanueckasi cucteMa XuMU4eckux semeHToB J1.1.
MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepnonnueckuil 3akoH. [lepuonnueckas cuctema XMMUYECKUX 351eMeHToB J1.1.
Menneneesa. [lepuonsl u rpynmsl. @U3n4ecKHil CMBICI OPSAIKOBOTO HOMEPA,
HOMEPOB MEPUOJA U IPYIIIBI IIEMEHTA

2.2

Crpoenue atomoB. CoctaB aTroMHbIX siziep. M3oTonbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI04€K aTOMOB MEPBHIX 20 XUMUUECKUX IEMEHTOB
IIepnonnueckoii cucrems! .M. Menneneesa

2.3

3aKOHOM€pHOCTI/I B U3MCHECHHUM CBOMCTB XMMHYCCKHUX 3JICMCHTOB IEPBLIX TPEX
NepruoaoB, Kajius, KaJlbLUsA (paIu/cha ATOMOB, 3JICKTPOOTPULATCIIBHOCTH,
METANIMYCCKUX U HEMECTAJIJIMYCCKHUX CBOfICTB) n ux COG]II/IHGHI/II\/'I B COOTBETCTBHH
C ITOJIOKCHUEM OJICMCHTOB B Hepnozlnqecxoﬁ CUCTCMC U CTPOCHUECM UX aTOMOB

Crtpoenue BemiecTBa

3.1

Xumuueckas cBsi3b. KoBaneHTHast (MOJIpHAs ¥ HETMOJIIPHAS) CBSI3b.
DJIEKTPOOTPUIIATETLHOCTh XUMHUYECKHUX 3JIEMEHTOB. MlOHHas CBS3b.
Meramnueckas CBSI3b

3.2

Tumbl KPUCTANTUYECKUX PEIIETOK (ATOMHAs, MOHHAS, METAINTNYECKas ),
3aBUCHUMOCTDH CBOMCTB BEIIIECTBA OT THUIIA KPUCTAJUIMYECKOM PEIIETKU U BUIA
XUMHYECKOHN CBSI3U

Baxwuelinme npencraBuTeNn HEOPraHMYECKUX BelecTB. Hemerauibl u ux
COeIMHEHMS. MeTallibl U UX COeTMHEHUS

4.1

Knaccugukaius 1 HOMEHKJIATypa HEOPTaHHYECKUX COSAMHEHUI: OKCUIOB
(comeoOpasytomire: OCHOBHBIE, KHCIOTHBIE, aM(OTEepHBIE) U
Hecosieo0pa3yolye; OCHOBAaHHH (IEI04M U HEPaCTBOPUMBIC OCHOBAHUS ),
KHCIIOT (KUCIIOPOACOAEpKAIINe H OECKICIOPOIHBIE, OTHOOCHOBHBIC U
MHOTOOCHOBHBIC); COJICH (CPEIHUX U KUCIIBIX )

4.2

dusnuecKkue U XUMUYECKHUE CBOWCTBA MPOCTHIX BEHIECTB-HEMETAIIOB: BOIOPO/IA,
XJIOpa, KUCIIOPO/Ia, cephbl, a30Ta, Gocdopa, yriepoaa, KpeMHHS




4.3

Pu3nyecKre 1 XUMAYECKHE CBOMCTBA IPOCTHIX BEIIECTB-METAIIJIIOB: JINTHS,
HATpHs, KaJusl, MATHUS U KaJIbLIMS, IFOMUHMS, JKene3a. DIEKTPOXUMUYECKUI
pAI HAaIPSDKEHUN METAJUIOB

4.4 Puznyeckre 1 XUMHYECKHE CBOMCTBA BOJAOPOIHBIX COCIMHEHNI HEMETAIIIOB:
XJIOPOBOJIOPOJA, CEPOBOAOPOIA, aMMUAKA

4.5 dwuznveckre U XUMHUUECKHE CBOMCTBA OKCHIOB HeMeTasuioB: cepol (IV, VI),
azota (II, IV, V), docdopa (111, V), yraepoaa (11, IV), kpemuus (IV). [lonyuenue
OKCHJIOB HEMETAIJIOB

4.6 XuMHUYEeCKrEe CBOMCTBA OKCUAOB: MeTauioB [A - IIIA rpymnm, nuaka, menu (I11) u
xenesa (I, I1T). ITomy4yerne OKCHI0B METAIIIIOB

4.7 XHUMHUYECKHE CBOMCTBA OCHOBAHUHN U aM()OTEPHBIX THIAPOKCUIOB (Ha MpUMepe
TUAPOKCHUIOB aTIOMHUHMUS, JKele3a, MHKa). [lonyueHne ocHOBaHUHN U
aM(pOTEepHBIX THIPOKCH]IOB

4.8 OO01mMe XUMHYECKUE CBOMCTBA KHCIIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOTHOM,
CEPHHUCTOM, CepHOH, a30THOH, PpochopHO, kKpeMHUEBOH, yronbHOU. OcoObIe
XUMHUYECKHE CBONCTBA KOHIICHTPUPOBAHHOM CEPHON U a30THOM KUCIOT.
ITomyuyenue kucior

4.9 OO0mme xMMHUYECKHe CBOMCTBA cpeaHux coineil. [lomyuenue comneit

4.10 [Tonyuyenue, cobupanue, pacrio3HaBaHUE BOJOPO/Ia, KUCIOPO/Ia, aMMHUAaKa,
YTIEKUCIIOT0 Ta3a B JIabopaTopuu

4.11 [Tomydyenue amMmmMuaka, CEpHOM U a30THOW KHUCITIOT B MPOMBIIITIEHHOCTH. O011He
CrocoObl OJTYyYEHUS] METALIOB

4.12 I'eneTndeckas CBsI3b MEXKIy KJIACCAMHU HEOPraHUYECKUX COCTMHEHHUN

5 XUMHYECKUE peaKiuu

5.1 Knaccudukanus XuMHUYECKUX peaklUi o pa3jIMyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBY YUYaCTBYIOIIHUX B PEAKIIMU BEIIECTB, IO TEIJIOBOMY 3 dekTy, mo
M3MEHEHHUIO CTENEHEH OKUCICHUSI XUMUYECKUX FIIEMEHTOB

5.2 TennoBoii 3 PexkT XUMUIECKON PeaKIuy, TEPMOXUMUYECKHE YPaBHEHUS. DK30-
U SHAOTEPMUYECKUE PEaKINH. TepMOXUMHUECKUE YPABHEHUS

53 OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakui. OKUCINUTENN U BOCCTAHOBUTEIH.
[Tpoueccrl OKUCIEHNS U BOCCTAHOBJICHHSI. DIEKTPOHHBIN 0aTaHC OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHOMN pEeaKuu

54 Teopust >NEKTPOIUTUYECKON Juccorranuu. KaTnoHsl, aHUOHBI. DJIEKTPOIUTHI U
HeRNIeKTPoNuThl. CUIIbHBIC U clla0ble ANEeKTPOIuThl. CTeneHb AUCCOIHAINN

5.5 Peakunu nonHoro oOMeHa. Y cloBHsI MPOTEKaHMsI peaKlii HOHHOTO OOMeHa,
TTOJTHBIE ¥ COKPAIIICHHBIC NOHHBIC YPABHEHUS PEAKIIUMA

6 XuUMUS 1 OKpY’Karoas cpea




6.1

BemectBa 1 Mateprainsl B IOBCEIHEBHOM JKU3HU YelloBeKa. bezomacHoe
UCTIOJIb30BaHUE BELIECTB U XUMUUECKUX PEAKIUN B TAOOPATOPUU U OBITY.
HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XHUMHUYECKOE 3arpsi3HEHUE OKPY KaroIel cpeibl (KUCIOTHBIE JOKIH,
3arpsi3HEHUE MOYBBI, BO3yXa U BOJJOEMOB), CIIOCOOBI €ro MPeI0TBPAILCHHS
[IpenenbHas nomycrtumas koHuenrpamus semects (IIJIK). Ponb xumuu B
pELIEHUH YKOJIOTHUECKUX MpobeM. Y cuiieHre NapHUKOBOro 3P dexTa,
paspylIeHHe 030HOBOTO CJIOS

6.3

[Ipumenenue cepsl, a3ota, pocdopa, yriaepoaa, KpeMHUS U UX COETUHEHH B
OBbITY, MEJIMILIMHE, TPOMBILIUIEHHOCTH U CEIbCKOM X03siicTBe. [IpuMenenue
METaJIJIOB U CIUIABOB (CTaJlb, YYT'YH, AIOPATIOMUHUI, OpOH3a) B OBITY U
IPOMBIIIJICHHOCTH UX coeuHeHuil. [TonaTue o Koppo3uu MeTanaoB, OCHOBHbIE
Croco0bl 3alIUTHI X OT KOPPO3UU

6.4

[IpupoaHbIe HCTOYHUKH YTJIEBOIOPOIOB (YT0Jib, IPUPOHBIN ra3, HePTh),
MPOIYKTHI UX NepepaboTku (OCH3MH), X POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[TepBoHaYaIbHBIE MTOHSATUS 00 OPTAHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yraepoaa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, IIUIEpUH, YKCyCHas
kucnota). [ToHsTHe 0 OMOTOTMYeCKH BaKHBIX BEIIECTBAX: )KHUpaX, OCNKax,
YIJIEBOJAX - U UX POJIM B )KM3HU YEJIOBEKA

Pacuetnr:

7.1

10 (bOpMy.]'IaM XUMHNYCCKHUX COCI[I/IHCHI/Iﬁ

7.2

MacCChbl (MaCCOBOﬁ) A0JIN paCTBOPCHHOI'O BCIICCTBA B PACTBOPC

7.3

Mo XUMHUYCCKUM YpPAaBHCHHUAM




TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmnuecTBo yacos
Ne HaumenoBanme pa3jiesioB u K n JaekTpoHHbIe (HU(PpOBHIE)
n/n TeM NPOrpaMmabl Bcero OHTPO.ILHBIE paKTHiecKue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3nea 1. IleppoHavyaiabHble XUMHYECKHE NOHATHS
XuMust — BaxHasi 00J1acTh

11 €CTECTBO3HAHUS U 5 2 bubmuoreka [JOK

' IIPAKTUYECKOM JEATEIBbHOCTH https://m.edsoo.ru/7f41837¢

YyeJioBeKa

12 BemecTBa u XumMu4eckue 15 1 bubmuoreka [{OK

) peakiuu https://m.edsoo.ru/7f41837¢

Wroro no pazaeny 20

Pa3znen 2. BaxkHeiilme npeacTaBuTe/ Il HEOPraHUYeCKUX BelleCTB
21 Bosnyx. Kucnopon. [lonsitue 6 bubnmnoreka [JOK

' 00 oxcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ionstue o kuciorax ] 1 bubnnorexa [JOK

' U COJIIX https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsl. [lonsitue 06 5 1 1 bub6nuorexa [IOK

' OCHOBaHUSIX https://m.edsoo.ru/7f41837¢
24 OcCHOBHBIE KJ1acChl 1 | 1 bubnnorexa [JOK

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

Hroro no pazaeny 30

Paznen 3. llepuoanueckuii 3axon u [lepuoguueckasi cucrema xummuiyeckux 31eMeHToB /. . MennesieeBa. CTpoeHne aToMOB.
Xumnueckas cBsizb. OKHCJINTENbHO-BOCCTAHOBHUTE/IbHbIC PeaAKIIUN

3.1

[lepuoanueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMUYECKHX dj1eMeHToB J]. 1.
MenneneeBa. CtpoeHue atoma

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XUMHUYECKAA CBA3b.

bu6mmoreka [JOK

3.2 OxuCIHTEI:HO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

" 15 bu6mmoreka [{OK
TOro 1o pasiaciy https://m.edsoo.ru/7f41837¢

p 3 bu6nmoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoJsmnuecTBo yacos DJIeKTPOHHBIE
HanmeHoBaHMe pa3/ie/ioB U TeM (uudposrbie)
Ne ni/m HpOrPAMME! Beero Ko;TpoanLIe HpﬁaKanecxne 0BPA30BATETbHBIE
padoThI padoThI pecypel
Pasnen 1. BemecTBO 1 XUMHYeCKHE PeaKIIUA
[ToBTOpeHue u yriayOneHue 3HaHUN bubnuorexa [JOK
1.1 5 1
OCHOBHBIX pa3JIesioB Kypca 8§ Kjiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubanorexa [HOK
) peakiuii https://m.edsoo.ru/7f41a636
DIIEKTPONIUTHYECKAST JUCCOLINALIUS. bubnmoreka [JOK
1.3 8 1 1
XHUMHUUYECKUE PEAKLIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Paspnen 2. HemeTa/ulbl M HX COeIMHEHUS
71 OO011ast XapaKTepUCTHUKA XUMHUYECKUX 4 1 bubnnorexa [JOK
' anemeHTOB VIIA-rpynmsl. I'anoreHst https://m.edsoo.ru/7f41a636
OO0mras XxapakTepucTUKa XUMHUECKUX
2.2 aneﬁeHTOLf VIA?r nnbl. Cepa u eé 6 bubmorexa LIOK
' Py P https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO0m1as XxapaKTepuCcTUKa XUMHUUECKUX
2.3 aneﬁeHTmf VA—Il3 bl A30T, pocdop 1 ux 7 1 bubmorexa LIOK
' py ' ’ p https://m.edsoo.ru/7f41a636
COCTMHEHUSI
OO0m1as XxapakTepuCcTUKa XUMHUUECKUX
2.4 BJICHI\;CHTOIS IVAI-)r NIbl. YTIEpoa u 8 1 2 bubmorexa LOK
' . Py ) poa https://m.edsoo.ru/7f41a636
KPEMHUI 1 UX COSAMHCHHUS
Hroro no paszneny 25
Paznen 3. MeTaunibl M UX COeIMHEHUS
. bu6nuoreka [JOK
3.1 Obmpe cBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636



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

bu6mmorexa [IOK

3.2 Baxxueiine MeTaisl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro no paszneny 20
Pasznen 4. Xumus M oOKpy:Kaomas cpeaa

4.1 BemectBa 1 MaTepuannl B )KU3HHU YEJIOBEKA 3 Bubmzorexa LIOK
) mn p https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
P BHOE BbeMSL 3 bu6mmoreka [JOK

C3CpBHOC Bpe https://m.edsoo.ru/7f41a636
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IHOYPOYHOE INVTAHUPOBAHUE

8 KJIACC
KoJsnuecTBO 4acoB DJIeKTPOHHBbIE
Ne Hara nugposbie
w/n Tema ypoka Beero Kongpo.anme HpﬁaKaneCKue W3ydeHHs | 00PA30BATEbHbIC
padoThI padoThbI pecypes
| [Ipenmer xumuu. Poiap XxuMuu B :KU3HU 1 bubmuoreka [JOK
yejloBeKka. Tena U BellecTsa https://m.edsoo.ru/ff0d210c¢
2 ITonsaTre o MeTOdaX MO3HAHUSA B XUMHH 1 Bubmiorexa LIOK
A https://m.edsoo.ru/ff0d227¢e
IIpaktuyeckas padora Ne 1 «IIpaBuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnmnoreka [JOK
oOpareHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000opyI0BaHUEM»
Yuctele BemecTBa 1 cMech. CriocoObl bubnuorexa [JOK
4 . 1
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpaxtrueckast padbora Ne 2
5 <<1£)a3 €JICHUE cﬁeceﬁ (Ha mpumepe 1 bubnnorexa LIOK
a . P p https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPEHHOW COJIH)»
but6mmoreka [IOK
6 ATOMEL Il MOTIEKY.IHI 1 https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AJIEMEHTHI. 3HAKH 1 bubnuorexa [JOK
(CUMBOJIBI) XHMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTrie U ClIOKHBIE BEIECTBA 1 bubmiorexa LIOK
P n https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIISIPHOE YUCHHE 1 Bubmiorexa LIOK
yIAp y https://m.edsoo.ru/ff0d2d50
3aKOH IOCTOSTHCTBA COCTABa BEILECTB.
10 Xumunyeckas popmyia. BageHTHOCTh 1 bubmaorexa LLOK

ATOMOB XMMHWYCCKHX 3JICMCHTOB

https://m.edsoo.ru/ff0d2eae

11

OTHOCHUTEeNILHAs aTOMHAas Macca.

bubmmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTtHocuTenbHAsI MOJIEKYJISIpHAsi Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBas 10511 XMMHAYECKOTO bubnuorexa [JOK
3JIEMEHTAa B COeJUHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuecTBo BemecTBa. Moib. bubnuorexa [JOK
MougnsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBJICHUSI. bubnuorexa [JOK
XuUMHUYECKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciioBUs NPOTEKAHUS bubnmnoreka [JOK
XUMHYECKUX PEAKIUU https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUs1 MaCChl BEIIECTB. bubmmoreka [IOK
XUMHUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
BrrunciaeHus KoIn4yecTBa, MacChl
17 BEIIECTBA IO YPABHEHUSIM XUMHUYECKUX Brbmrorexa LIOK
m N yp https://m.edsoo.ru/ff0d5708
peakiuit
Kiaccudukamus XuMHYeCKUX peakiinii
18 (coe I/IHq;HI/I}IH a3JI0KEHUS . bubmorexa TIOK
A - P ’ https://m.edsoo.ru/ff0d3{34
3aMelnIeHus, oOMeHa)
M. B. JIoMOHOCOB — yUEHBII-
19 SHIIUKJIONEIUCT OGog eHUE U Bubmiorexa LOK
1 a ) H;[ https://m.edsoo.ru/ff0d40c4
cHCTeMaTHu3alus 3HaHuH
20 Konrponsnas padora Nel o reme bu6muoreka [{JOK
«BelecTBa U XUMHYECKHE PEAKLII https://m.edsoo.ru/ff0d4290
Bosnyx — cmecs razos. Cocrtas
21 BO3 21}’;& Kucnopon — aneMeHT u bubmmorexa TIOK
Ayxa. poa https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
dusnueckre U XUMUYECKHE CBOMCTBA
22 KHCIopo/a (peakiuu OKUCICHHUS bubmorexa HOK
poJa (peakil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsTie 00 okcuaax
Croco05I ITOJIyUYeHHs KUCIIOPOoaa B
23 Jaboparo Hni I OMBII_HJ'IerH(iTI/I brbmrorexa LIOK
patop P ) https://m.edsoo.ru/ff0d497a
[IpuMeHeHne Kucnopoaa
24 TenoBoit 3¢ ekt XuMUIECKO bu6mmoreka [IOK
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pC€aKkuuu, IMOHATUC O
TCPMOXUMHNYCCKOM YPAaBHCHHUH, 5K30- U
OHAOTCPMHUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

TorumBo (HedTh, yrois U METaH).

but6mmoreka [JOK

25 3arpsi3HeHUE BO3/1yXa, CIOCOOBI €r0 hitps://m.edsoo.ru/ff0ddcda
MPEAOTBPALICHUS
[IpakTrueckas pabota Ne 3 o Teme
26 «IPIOJ'I YeHHUE I/II():06I/I aHHE KUCIIopoaa bubmorexa LIOK
y o P poaa, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHHUE €ro CBOUCTBY
27 Bonxopon — aneMeHT u mpocToe bubnuoreka LIOK
BeniecTBo. HaxoxkaeHnue B mpupoje https://m.edsoo.ru/ff0d4dd0
o DuU3NYECKUE U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [lpumeHenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsiTHiE O KMCIOTAX U COJIAX Bubmroreka LJOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI nmosty4eHus BOAOPOa B bubnmoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas pabota Ne 4 o Teme
31 «lPlon YeHHE U Ic):061/1 aHHe BOAOpOIa Bubmiorexa LIOK
Y o P floponia, https://m.edsoo.ru/ff0d4f42
W3Y4YEHHUE €r0 CBOKCTBY
32 MossipHblii 00bEM Ta30B. 3aKOH bu6mmoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00b€Ma, KOJIHYECTBa
33 BEIIIECTBA raza Mo €ro u3BeCTHOM bubmmorexa LIOK
H My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WM 00BEMY
Borunciaenus 00bEMOB ra3oB 10
34 ABHECHMIO PEAKIIMH HA OCHOBE 3aKOHA Enbmiorexa LIOK
yp . PeaKtl . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUI ra30B
35 DOU3NYEeCKUEe U XUMHUUYECKHUE CBOMCTBA but6moreka [{JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonsarue 00 bubmuorexa [JOK

HHAUKATOpax

https://m.edsoo.ru/ff0d59e2
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Bopna xak pactBoputens. HacbilieHHbIE

but6mmoreka [JOK

37 Y HEHACBIIIEHHbIE pacTBOpbl. MaccoBas https://m.edsoo.ru/ FOd5b40
JI0JISL BEIIIECTBA B PaCTBOPE
[IpakTryeckas padora Ne 5 o teme
«IIpuroroBieHnne pacTBOpoB ¢ bu6mmoreka [IOK
38 . % .
OIpeAeIIEHHON MacCOBOM J10JIE https://m.edsoo.ru/ff0d5Seba
pPacTBOPEHHOTO BELIECTBAY
39 KonTponbnas pabota No2 mo teme bubnmoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTaB, KacCUPUKALIUS, but6mmoreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHne n XMMU4ECKHE CBOMCTBA
41 KI/IC.II}Z)THBIX OCHOBHBIX U aM(OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHUs: COCTaB, KJIacCU(pUKAIIHS, bu6nunoreka [IOK
42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 ITonyuyeHue U XMMUYECKHE CBOMCTBA bu6mmoreka [IOK
OCHOBaHHUM https://m.edsoo.ru/ff0d67ca
Kucnotel: cocras, kinaccudukarus, but6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHue n XMMUYECKHE CBOMCTBA bubnmnoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMCHKIATypa,
46 cnoco((iff nli)n q)eHI/I;{ XHMHHZEKHe buGmaorexa LIOK
. y ’ https://m.edso00.ru/00ad9474
CBOMCTBa
IIpakTuyeckas pabora Ne 6. Pemenue
47 AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7¢
COCTUHEHUN
I'eneTnueckas cBA3b MEXKY KiIacCaMU bu6nmoreka [IOK
48 -
HEOPraHMYECKUX COCAUHEHNI https://m.edsoo.ru/00ad9a50
49 O00011IeHIE U CUCTEMATU3aLUs 3HAHUN bu6nmorexa [IOK
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https://m.edsoo.ru/00ad9cb2

Kontponbnas padota Ne3 mo teme

but6mmoreka [JOK

" KJIa a K
50 OCHOBHI:IGV"JI CCBbl HEOPTaHUUYECKUX https-//m.edsoo.rw/00ad9ela
COeIMHEHNH
IIepBeIe mONBITKY KiIacCupUKALIIA
51 XI/II\I/)II/I‘ICCKI/IX 3JIEMEHTOB ?IOHHI’II“I/IC 0 Bubmiorexa LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX YJIEMEHTOB
Ilepnomuueckuii 3aK0H U
PHOA Bu6anorexa [IOK
52 [lepuoanueckas cucteMa XMUMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB JI. . Menneneena
53 Ilepronsl, TPYIIIEL, TOATPYIIIEI Bubmiorexa LIOK
PHOZBL, TPy » HOATPY https://m.edsoo.ru/00ada52¢c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bu6mmoreka [IOK
suep. M3oronsl https://m.edsoo.ru/00ada342
CrpoeHue 2IEeKTPOHHBIX 000JI0UEK
p p . bubnuorexa [JOK
55 aToOMOB 3JIeMeHTOB [leproanyeckoi
https://m.edsoo.ru/00ada6bbc
cucremsl [. 1. Menaeneena
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA 10 €T0 MOJO0KEHUIO B bubnuorexa [JOK
[Tepuonuueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [leproanyueckoro 3akoHa s
pa3BUTHUSA HayKu U nipakTuku. /. W. bubnuotexa [JOK
57 R
MenpeneeB — y4€HbIHU, TEIAror u https://m.edsoo.ru/00ada96e
TpaKJAHUH
PesepBHbIil ypok. O000IIEHHE U
58 CHCTEM&TI/ISZIII)I/ISI 3HaH1/11‘/'IIlI / Bubmmorexa HOK
. https://m.edsoo.ru/00adb33¢
Bcepoccuiickast mpoBepouHas paboTa
KonTtponsHasg padora Ned 1o teme
59 «Ct EGHI/IG aTgMa XHUMHUYECKAS CBSA3bY Bubmrorexa HOK
p . ) https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepoydHas paboTa
60 DIEeKTpOOTPULIATETbHOCTh ATOMOB bubamnoreka [JOK
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XHUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8

61 HNonnasg xumuueckas CBI3b 1 Bubmiorexa LOK
https://m.edsoo.ru/00adac34
62 KoBaneHnTHas nosnspHas XUMHYECKas 1 bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenmonsipHas XUMHYECKast 1 bu6muoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
Bubmnnoreka [JOK
64 Crenenb oKHCHCHIs 1 https://m.edSO(I)_.Iru/OOadae28
65 OKHUCIUTETHO-BOCCTAHOBUTEIIHHBIC 1 bubmuorexa [JOK
peakumnu https://m.edsoo.ru/00adb076
66 OKHCIUTEIIN U BOCCTAaHOBUTEIIN 1 Bubmiorexa LIOK
https://m.edsoo.ru/00adb076
61 | cnrommmmcinnon snamatt v oo | BuGamorera LIOK
https://m.edso0.ru/00ad9cb2
«Ctpoenne atoMa. XUMHUUYECKAs CBSA3HY
68 PesepubIiil ypok. O60011eHIE 1 1 bu6muoreka [JOK
cUCTeMaTu3anus 3HaHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KosmuecTBo yacos JJIEKTPOHHBIE
Ne Hara uugposbie
Tema ypoka
n/n yp Bcero KOﬁHTpOJ‘IbeIe HpﬁaKTquCK"e u3ydyeHusi | oOpa3oBaTejibHbIe
padoThbI padoThI pecypebi
IlepnonnuecKkuit 3aKoH.

1 Ilepnonnueckas cucrema 1 bubnuorexa IIOK
XUMHYECKUX 31eMeHTOB /JI. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOWCTB XEIMI/I‘IGCKI/IX 3JIEMEHTOB 1 bubnmorexa LIOK

. https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HOMEHKIATypa 1 bu6muoreka [IOK
HEOPTraHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buaber XuMHU4UecKoy CBSI3U M THITBI 1 bubnuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel no treme

5 «IToBTOpenue u yriayOaeHue 3HaHUIA 1 1
OCHOBHBIX Pa3JIesioB Kypca 8§ Kiaccay

6 Knaccugukarus Xxumuueckux 1 bu6mmoreka [IOK
peakuyii o pa3audHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

7 CaAKIINHU HOHHI”)FI/Ie 0 TOMOTE€HHBIX U 1 bubmmorexa LIOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOrCHHBIX PEAKIIUAX
[TonsiTHEe 0 XUMUUYECKOM PAaBHOBECHH.

3 @DakTopsl, BAUSAIOIINE HA CKOPOCTh 1 bubnmoreka [JOK
XUMHUYECKON PEAKIIMU U MTOJIOKEHUE https://m.edsoo.ru/00adc28c
XHMHYECKOT0 paBHOBECHS

9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE 1 bubmuorexa [JOK
peaKuuu https://m.edsoo.ru/00adcade

10 Teopus 2AEKTPOIUTUYECKON 1 bubamnoreka [JOK
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muccomuanmy. CHIIbHBIE U ci1a0bIe
AIIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68

11 HMoHHbIE YpaBHEHUS PEAKIIUN bubnnorexa LIOK
yP peakil https://m.eds00.ru/00add448
XMUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBAaHUH B CBETE IIPEACTABIECHUN bubnorexa LIOK
puﬂ https://m.edsoo.ru/00add5d8
00 SJIEKTPOJIUTUYECKON JUCCOIHAITIHT
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEACTABIIEHNI 00 bubmorexa LJOK
p o https://m.edsoo.ru/00add8b2
AIEKTPOIUTHUECKON AUCCOLHAIIIHT
14 ITousgaTue o ruapoIn3e cojei Bubmnorexa HOK
Ap https://m.edsoo.ru/00add9d4
15 O06o0011eHNEe U cUCTeMaTH3aIUs bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
IIpakTrueckas padora Ne 1.
16 «II))GIHGHI/IG 3I<cn123 HUMEHTAJIbHBIX bubmmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a9dy
KoutponsHas padora Ne2 110 teMe
17 «:‘)J'ICII:()T OJ'II/ITIf‘leCKaH UCCOLIAAINA Bubmiorexa [JOK
p A IHamH. https://m.edsoo.ru/00addec(
XUMHUYECKUE PEAKIIMU B PACTBOPAX»
OO01asg XxapakTepUCTUKA raJIOreHOB.
18 XI/II:/IlI/IquKF;/Ie CBI())ﬁCTBa Ha IIpuUMepe Bubmnorexa HOK
p p https://m.edsoo.ru/00addfe2
xJjiopa
Xnoposogopoa. CoisHas KUCIIOTa,
19 XHMquCIfHE cﬂoﬁCTBa MIOJIyUEHHE Bubmnorexa HOK
i Y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHUE
[Ipaktuueckas padora Ne 2 o treme
20 <<1P[0J'I YEeHUE COFJ)ISIHOP'I KHACJIOTBI Bubmnorexa HOK
Y . o ’ https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMUCTB»
Brrunciesus no ypaBHeHUSIM
ypas bubmuorexa [JOK
21 XUMHYECKHUX PEAKLUH, €CIIU OJIUH U3

pE€arcHTOB JiaH B H30BITKE

https://m.edsoo.ru/00ade488
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OO0m1as XxapaKTepUCTUKA JIEMEHTOB

bubmorexa [JOK

22
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKAIIMY CEPBI.
23 Haxoxnenue cepbl 1 €€ cOeTMHEHU I but6mmoreka [JOK
B IpUpoae. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
CepoBoaopoj1, CTpOCHHUE, bu6muoreka [IOK
24 N
(bU3HYECKHEe U XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl ceprel. CepHasi KUCIIOTa,
25 (1)1/13145%1(1/15 u xmfnqecxne CBOICTBa bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHNE
XHUMHUUYECKUE PEAKLINH, JEXKAIINE B
OCHOBE ITPOMBILIIEHHOTO cIIocoba
MOJTyYEHUST CEPHOM KUCIIOTHI. bubnmnoreka [JOK
26
XHUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaOIIEH Cpeibl COEUHEHUSIMHU
cephl
27 Brruucnenue MaccoBoil 40JIM BBIXO/A bubmuoreka [JOK
NPOIYyKTa peaKkuuu https://m.edsoo.ru/00adec8a
OO0m1as XxapaKTepUCTUKA JIEMEHTOB
73 VA-rpynmnsl. A30T, paclipocTpaHeHHE bu6mmoreka [JOK
B TIpupoe, GU3NIecKue u https://m.edsoo.ru/00adeea6
XUMHUYECKHUE CBOKMCTBA
AMMuax, ero puznyeckue u
29 XUMHYECKHE Cq;OﬁCTBa MIOJTy4YCHHUE U bubnnorexa LIOK
’ y https://m.edsoo.ru/00adf004
MIPUMEHEHNE
[TpakTuueckas padora Ne 3 o Teme
30 <<1P[0JI YEHHUE al\fMHaKa HU3y4YECHUE Ero bubmmorexa LIOK
Y > 13y hitps://m.eds00.ru/00adf180
CBOMCTB»
31 A3oTHas KucioTa, e€ pusnueckue u bubnmnoreka [JOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
. bubnunoreka [IOK
32 Hcnonp30BaHre HUTPATOB U COJNEN

https://m.edsoo.ru/00adf518
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aMMOHMSI B KaUe€CTBE MUHEPATIbHBIX
yaoopenuit. XuMuueckoe
3arpsi3HEHUE OKPYKAIOLIEH CpeIbl
COEJIMHEHUSIMU a30Ta

®docdop. Oxeup pocdopa (V) u

bubnunoreka [IOK

33 (pocopHas KHCHVO T, usHecKHe 1 https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOKCTBA, MOITYYEHUE
Hcnons3oBanue pocdaros B
34 KaueCTBE MUHEPAJIbHBIX YI00OpEHUH. bu6muoreka [IOK
3arpsi3HeHUE MIPUPOTHON Cpeibl https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacnpocTpaHeHHUE B
35 npu E IeI E)I/ISI/IF‘)ICCKII)/IG Y XUMHYECKHUE buGnnorexa LIOK
p P e, https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcupsl yraeposaa, ux Gpusndeckue u
36 XHMHYECKHUE CBOMCTBA. bubmuorexa [JOK
DKOJOTUYECKHE MPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcHaoM yrieposa (IV)
37 YronbHas KUCIIOTA U €€ COJIN bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢c
[TpakTuyeckas padora Ne 4 o Teme
"[Tonyuenune yriaekucioro rasa. bubnmoreka [JOK
38
KagectBenHas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
MOH"
[TepBoHavabHBIC TOHATHS 00
39 0 lPaHI/I‘IeCKI/IX BEILIECTBAX KaK O bubmorexa TIOK
p https://m.edsoo.ru/00ae054e
COCIMHECHUSIX YIJIepoaa
40 Kpemuuii u ero coequHeHust bubmorexa LIOK
p A https://m.edso00.ru/00ac080a
[TpakTudeckas pabota Ne 5. Pemenue
41 AKCIIEPUMEHTAJIBHBIX 33724 110 TEME bubnmnoreka [JOK

«BaxkHenme HeMeTallIbl U UX
COECIUHEHUS

https://m.edsoo.ru/00ae0bf2
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Kontponbhas pabora Ne3 o teme

but6mmoreka [JOK

42 «Baxkuenime HeEMETAIUIBI U UX
© ¢ Heme https://m.edsoo.ru/00ae0el8
COETMHEHUS
OO0m1as XxapaKTepUCTUKa XUMHUYECKUX
3JIEMEHTOB — METAJLJIOB.

43 Mertannuueckas CBSI3b U bubmuorexa [JOK
METAJTNUECKasi KpUCTANIIINYeCKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBA
METAJLJIOB
XUMHAYECKHUE CBOMCTBA METAJLJIOB.

44 DIIEKTPOXUMHUUECKUAN P Bubmoreka HOK

P . e https://m.edsoo.ru/00ael 156
HanpsHKEHUH METAJIOB
OO0mue crnocoObI MOTyYeHUs
MeTtaioB. CronaBbel. BeluncieHus mo

45 ABHEHHUIM XUMHUYECKUX PEaAKIIUH Bubmnorexa HOK
yp peaxitn, https://m.edsoo.ru/00ael1156
€CJIM OJIMH U3 PEareHTOB COJIEPKUT
MIPUMECH

46 ITonsaTHE 0 KOPPO3UU METAIIOB bubmmorexa LIOK

pp https://m.edsoo.ru/00ael1278
bubnuoreka [JOK

4 YHbIE METAJUIbI

7 IMieno ¢ MeTas https://m.edsoo.ru/00ae14b2

48 OKcuabl ¥ THAPOKCHIBI HATPUS U bubnmoreka [JOK
Kaausa https://m.edsoo.ru/00ae14b2

49 [IlenoyHO3eMENIBHBIC METAIIIIBI — bubnuotexa [JOK
KaIbIIMA 1 Mardui https://m.edsoo.ru/00aec15e8

50 Baxkueiinine coeaMHESHNS KaJlbLU Bubmorexa LIOK

https://m.edsoo.ru/00ael5e8

51 O00011IEHNE U CUCTEMATHU3ALIIS
3HAaHUH
JK&cTkoCcTh BOJIBI M CTIOCOOBI €€ bubmorexa [JOK

52
yCTpaHEHUS https://m.edsoo.ru/00ac1886

bubnuoreka K

53 [TpakTuueckas padota Ne 6 o Teme omaotexa IO

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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"YXEcTKOoCTh BOABLI M METOMBI €6
yCTpaHeHus"

54 P ONy—— bubnuorexa [JOK
https://m.edsoo.ru/00aelc64
AM@oTepHbIe CBOWCTBA OKCUIA U bu6muoreka [JOK
55
THAPOKCHIA https://m.edsoo.ru/00aelc64
bu6nuoreka [IOK
36 Keneso https://m.edsoo.ru/00ac1d86
57 OKcuapl, THIPOKCUIBI U COJTH JKeJie3a bu6nunoreka [IOK
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35¢e6
53 0606H\:16HI/IC 1 CHCTEMaTH3alUs
3HAHUU
[TpakTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJILHBIX 337124 110 TEME bu6nunoreka [JOK
«Baxxaenme MeTajIbl U UX https://m.edsoo.ru/00ac3de8
COEIMHEHU»
Brruucienust mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUH, €CIIU OUH U3
60 peareHToB J1aH B U30BITKE WU bubnmoreka [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOH J0JIM BbIXO/a MPOIYKTa
peakiuu
61 OGOGLEICHI/IG U CHCTEMATH3aIIHS
3HAHUH
Kontponbnas padota Ne4 o teme
62 «Baxxnenme MeTalIbl 1 UX
COEIMHECHUS
63 BemecTBa u maTepuansl B bu6nunoreka [IOK
MMOBCEAHEBHOM KM3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
XUMHUECKOE 3arps3HEHUE bubnmoreka [JOK
64 .
OKpYXKaKoIIEeH Cpebl https://m.edsoo.ru/00ae4270
65 Posp xuMuM B penieHun bubnmoreka [JOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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HKOJIOTMYECKUX MPOoOIIeM

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

66 PesepBHbIil ypok. O600111eHIE 1 1 bu6muoreka [JOK
cUCTeMaTH3anus 3HaHuN https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O60011eHNE 1 1 bubnmoreka [JOK
cUCTeMAaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
63 PesepBHbIii ypok. O600IIeHHE 1 1 bu6nuoreka [IOK
CUCTEMAaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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