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Pabouas mnporpamma mno ydeOHOMY mpeaMmeTy «Xumus» (0a30Bblii ypOBEHb)
(npeameTHas o6nacTh «EcTeCTBEHHO-HAay4YHbIE MPEIAMETHI») BKIOYAET MOSICHUTEIBHY IO
3aMMCKY, COAEPKaHUE O0yUYeHUs, IJIAHUPYEMbIE PE3YJIbTAThl OCBOEHUS IPOrPAMMBI 11O
XUMHH, TEMATHUECKOE IJIAHUPOBAHHUE.

[losicHuTenbHas 3amuMcKka OTpakaeT oOIIMe LEeTd W 3a7aud W3Y4YeHUS XHMHH,
XapaKTEPUCTUKY TCUXOJOTUYECKUX MPEANOCHUIOK K €€ HM3Y4YeHHMIO O0ydarolluMHUCH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TaKXe MOAXOAbl K OTOOpY COJep KaHus,
K OINPEENICHUIO IJIAHUPYEMBIX PE3yJIbTaTOB.

Copnepxanue OOyd€HHsS PACKPBIBAET  COJAEpXKATeNIbHbIE JIMHUU, KOTOpPbIE
npeagaratoTcs Juisi 00s13aTeIbHOr0 M3YYeHHUsSI B Ka)XXJOM KJacce Ha YpPOBHE OCHOBHOTO
o01rero oOpazoBaHusl.

[Inanupyemble pe3yabTaTbl OCBOCHHUS MPOrpaMMbl 1O XHWMHUU BKJIIOYAIOT
JUYHOCTHBIE, METaIllpeMETHBIE PE3yJIbTaThl 3a BECh MEpPUOJA OOY4YEeHUS Ha YpOBHE
OCHOBHOTO 00111ero 00pa3oBaHMs, a TaKXe MPEIMETHbIE JOCTHKEHHUS 00ydaronierocs
3a KaXJIbIi TOJ] O0yUeHHS.

HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1o XMMHHM Ha YPOBHE OCHOBHOI'O OOIIEro OOpa30BaHMs COCTABIICHA
HAa OCHOBE TpeOOBaHUN K pe3yjabTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTelbHON
mporpaMMbl OCHOBHOTO o0Imero ooOpa3oBanusi, mnpenacraBieHHeix B PI'OC OO0,
a TaKke Ha OCHOBE (QefepalbHON paboueil MmporpaMMbl BOCIUTAHUS U C YUETOM
KOHIENIMK TIpenojaBaHusl y4eOHOro mpeamera «XuUMHUS» B 00pa30BaTENbHBIX
opranu3anusax Poccuiickon denepamuu.

[Iporpamma mo xuMuM pazpaboTaHa C IENbI0 OKa3aHUS METOJUYECKON MOMOIIU
YUUTENIO B CO3/IJaHUU pabodeil mporpaMMbl 10 Y4EOHOMY MPEIMETY.

[Iporpamma mo xumuu 1a€T NPEACTABICHHUE O IEIAX, O0IIel CTpaTeruu 00y4deHusl,
BOCIIUTAHUSI W pPa3BUTUS OOydYAOMIMXCA CpPEACTBAMHU  y4eOHOTO  TpeaMeTa,
YCTaHABIMBAET  O0s3aTeIbHOE  TPEIMETHOE  COJEp)KaHue,  MPeaycMaTpUBAECT
pacrpeeneHue ero no KiaccaM U CTPYKTYpUPOBAHUE T10 pa3eiaM U TeMaM MporpaMMbl
[0 XWMHH, OMNpENeisieT KOJIWYECTBEHHbIE M KAYECTBEHHbIE XapaKTEPUCTHUKU
COJIEpKaHMs, PEKOMEHJYEMYIO TMOCIEA0BATEIbHOCTh M3YUYEHUSI XUMUH C YYETOM
MEKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM Y4YeOHOro Impolecca,
BO3PACTHBIX OCOOCHHOCTEH OOYy4YaIOIMUXCS, OMPEACNSCT BO3MOXKHOCTH  IpEAMETa
JUTSL peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTelbHOMN
MporpaMMbl Ha YpPOBHE OCHOBHOTO OOIero ooOpa3oBaHus, a Takke TpeOOBaHUM
K pe3yibTaraM OOy4eHHUsl XMMHUU Ha YpOBHE €€l M3ydeHUsl MpeaMeTa U OCHOBHBIX
BHJIOB y4€OHO-TIO3HABATEIbHOM JACATEIBHOCTH 00YYaOIIErocs M0 OCBOCHHIO YYECOHOTO
COJICpKaHMUSI.



3HaHUE XUMHM CIY>KUT OCHOBOM Jis  (OpPMUPOBAHUS MHUPOBO33PEHUS
oOyyaroierocsi, €ro MpeACTaBICHU O MaTepPUATILHOM €IMHCTBE MHUpPA, BAXHYIO POJIb
UrparoT GopMHUpyeMble XHMHEH TMpPEeACTaBICHUS O B3aUMOIPEBPAIICHUSX SHEPrUU
u 00 DHBOJIONMHM BEIIECTB B MPUPOJE, O MYTIX PEHICHUs TJIO0ATBHBIX MpoOJieM
YCTOMYUBOIO pPa3BUTHUSA YEJIOBEUECTBA — CHIPHEBOM, JHEPrETUYECKOM, NHUIIEBOU
1 9KOJIOTUYECKOM 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHECHUSI.

N3yuenue xumuu:

CIOCOOCTBYET peain3allii BO3MOXKHOCTEH ISl caMOpa3BUTUS U (HOPMUPOBAHUS
KyJbTYpPbl TUYHOCTH, €€ 00111eH 1 (yHKIIMOHAIBHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
oOydJaromuxcs,  HABBIKOB WX  CaMOCTOSITEIbHOM  y4yeOHOM  JesATEeTbHOCTH,
OKCIEPUMEHTAIBHBIX U HCCIENOBATEILCKUX  yYMEHUH,  HEOOXOJUMBIX  Kak
B ITOBCETHEBHOM XM3HH, TaK U B MPO(HECCUOHAIIBHOU S TEIHHOCTH;

3HAKOMHT CO CIEIIM(PUKON HAYIHOT'O MBIIIIJICHUS, 3aKJIaJIbIBAET OCHOBBI 1IEJIOCTHOTO
B3IUIsSiJa HA €IMHCTBO MPUPOJBI M YEIOBEKA, SBIISIETCS OTBETCTBEHHBIM JTaIllOM
B (DOPMUPOBAHUU €CTECTBEHHOHAYYHON IPaMOTHOCTH O0YYarOIIUXCS,

crocoOCcTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIICHUSI K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K MPUPOJIEC, K YEJTOBEKY, BHOCUT CBOW BKJIAJ[ B KOJOTHYECKOE O0Opa3oBaHUE
00yJaromuxcs.

Jlanuble HampaBieHUss B OOYYEHMM XHMHH OOECNedYMBaloTCA CHelupuKon
coJiep KaHus yueOHOTO MpeIMeTa, KOTOPBIN SBIISIETCS MEJaroru4ecku aganTUPOBAHHBIM
oTpakeHHeM 0a30BOI HAYKM XMMUU Ha ONPEeNIEHHOM JTare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUS OPUEHTUPOBAH
Ha OCBOCHHE OOYYAIOIIMMHKCS CHUCTEMbI TEPBOHAYATIBHBIX TMOHATUNA XWMHUH, OCHOB
HEOPraHMYECKON XMMHHM U HEKOTOPBIX OTIAEIbHBIX 3HAYMMBIX MOHITHUH OpPraHUYEeCKOM
XUMUHU.

CtpykTypa coJepKaHHsl MpOrpaMMbl IO XUMUHU C(HOPMHpPOBAHA Ha OCHOBE
CHUCTEMHOI0 MoJxo0/a K €€ uzydeHuto. ComepkaHue CKIIaJIbIBA€TCS U3 CUCTEMbI TOHATUI
0 XHUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUA O XUMHYECKOW PEAKIIUU.
O6e 9T cHUCTeMBl CTPYKTYPHO OPTraHM30BaHBI M0 TMPHUHIUITY MOCJIEI0BATEIHLHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX NIPEACTABICHUN PA3HOTO YPOBHS:

ATOMHO-MOJICKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS,

[Tepunoanueckoro 3akona /.M. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XUMMUHU;

YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOW CBS3H;

MPEAICTABICHNUN 00 IEKTPOIUTHICCKON TUCCOIUAIIMHN BEIIECTB B pACTBOPAX.

TeopeTnueckre 3HaHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPUYECKU MTOTYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEAOBATENBHO OT OJHOTO YPOBHS K APYrOoMy,
BBITIOJIHASL (PYHKIMM OOBSICHEHUS] W TMPOTHO3UPOBAHUSL CBOICTB, CTPOEHUS U
BO3MOXHOCTEHN MPAKTUYECKOTO MPUMEHECHUS U TIOJYYEHHS U3y4aeMbIX BEILECTB.



OcBoeHue nporpammbl 0 XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS
O XUMHYECKOW COCTaBJIAIOIICH HAy4YHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOU
IIPUPOJIBI, IEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHHUIO U METOJIaM IIO3HAHHUS B HAYKE.
N3yuyeHue XuMuu NPOUCXOAUT C MPUBJICUCHUEM 3HAHUM U3 paHee U3yYEHHBIX YUYEeOHBIX
npeameToB: «Okpyxarouil Mmup», «buonorus. 5—7 knaccs» u «dusuka. 7 KIace.

[Ipy M3y4eHUM XUMHUU MPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHYECKOM
HAayKd Kak OOJIACTU COBPEMEHHOI'O ECTECTBO3HAHHUSA, MPAKTUYECKON NeATeIbHOCTH
YyelloBeKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYpbl. 3ajaya ydeOHOTO
npelMeTa COCTOMT B (DOPMUPOBAHMHM CUCTEMBl XMUMHMUYECKMX 3HAHUN — Ba)KHEUIIUX
(akToOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IMOJIOKEHUH, TOCTYMHBIX O000OIIEeHUN
MHUPOBO33PEHUYECKOr0 XapakTepa, si3blka HayKd, B MPUOOIIEHUMH K HAyYHBIM METOJaM
NO3HAHUSl TpPU H3YYEHUM BELIECTB MU XMMHYECKUX peakiuil, B (HOopMUpOBaHUU
U Pa3BUTUM TNO3HABATEJIbHBIX YMEHHH M HMX MPUMEHEHUU B y4eOHO-TO3HABATEIbHOM
U y4eOHO-HCCIIeIOBATENILCKON  JEATENbHOCTH, OCBOCHHMU MpaBWil  OE30MacHOro
oOpalleHusi ¢ BEIIECTBAMU B MTOBCEAHEBHOM KU3HHU.

[Ipy w3ydyeHHMM XUMHUM Ha YPOBHE OCHOBHOTO 00I1ero oOpa3oBaHUs Ba)XXHOE
3HauYEHHE MPUOOPENH TaKue ENH, KaK:

dbopmMupoBaHue MHTEJUIEKTYAJIbHO pa3BUTOMN JUYHOCTH, rOTOBOU
K €aM0o0Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY TMPUHSATHUIO PpEUICHUH,
CIIOCOOHOM a/lanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HH;

HAIPABJIICHHOCTh OOYYEeHHMsS Ha CHCTEMAaTUYECKOe MNPUOOIIEHHE O0Yy4aronIuxcs
K CaMOCTOSITEJIbHOM MO3HABATEIILHOW JEATEIbHOCTH, HAy4YHBIM METOJAaM ITO3HAHMS,
(bOpMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

obOecrieueHre yCIOBUM, CIIOCOOCTBYIOIMMX MPUOOPETCHUIO 00YUYaIOIITUMHUCS OIbITa
pa3HOOOpa3HOM JESTeNIbHOCTH, TMO3HAHUS W CaMOMO3HAHMS, KIIOYEBBIX HABHIKOB
(KITHOUEBBIX KOMIETEHIMI ), UMEIOIINX YHHUBEPCAIbHOE 3HAUCHUE 1JI PAa3IMYHbIX BUOB
NEeATEIbHOCTH;

dbopmupoBanue obmield GyHKIIMOHATLHON M €CTECTBEHHO-HaYyYHOH TPaMOTHOCTH,
B TOM YHCJIe YMEHUN OOBSCHATH M OLIEHUBATh SIBIICHUS OKPYXKAIOIIET0 MUPA, UCTIONb3YsI
3HaHUSA U OIBIT, MOJYYEHHBIC NPU M3YYCHUM XMMWH, IPUMEHATH MX IPU PEIICHUHU
po6JieM B IOBCEIHEBHOM JKU3HU U TPYAOBOMN JESTEIBHOCTH;

dopmMupoBaHue y OOydyarOUIMXCS TYMAHHUCTUYECKUX OTHOILEHUHN, MOHMMAHUS
IEHHOCTH XUMHUYECKMX 3HAaHUA A BBIPAOOTKH HKOJIOTMYECKU IIeJIeCO00pa3HOro
MOBEACHUS B OBITY U TPYZAOBOU AEATENBHOCTU B LIETSAX COXPAHEHHS CBOETO 370POBbS U
OKPY’KAIOIIEH MPUPOJHOU CPEIBI;

pa3BUTHE MOTHBAllMU K  OOYYEHHIO, CIIOCOOHOCTEM K  CaMOKOHTPOJIIO
Y CAMOBOCIMTAHHMIO HA OCHOBE YCBOEHUS 00IIEUEI0BEUYECKUX HEHHOCTEM, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY PO U HAIIPABICHHOCTH JAIbHEHUIIIETO 00yUeHUSI.

OO6miee 9mcino 4yacoB I M3ydeHUs xumMum — 136 yacoB:B 8 kimacce — 68 yacoB
(2 gaca B Hegemo), B 9 kimacce — 68 wacoB (2 "aca B HEJIEIIO).



COAEPKXAHUE OBYYUEHUA

8 KVIACC

IlepBoHayaibHbIe XUMUYECKHE MOHATHSA

[Ipenmer xumuun. Ponp XuMum B )KU3HU Y€JIOBEKA. XMMUA B CUCTEME HAyK. Tena u
BemecTBa. OU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BellecTB. [loHsATHE
0 MeToJax TMo3HaHusi B xuMuu. Yucteie BemiectBa M cMecu. CriocoObl pasiesieHus
CMeECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIEMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
IIpocThlie U coXKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCT, aTOMOB XUMHUUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemiecTB. OTHocHTenbHass artoMHas Macca. OTHocuUTeIbHas
MOJIEKYJIsIpHas Macca. MaccoBas J0JIsi XUMUYECKOTO JJIEMEHTA B COCIUHEHUU.

KomnuectBo Bemecta. Monb. MoisipHas macca. B3auMoCBsI3b KOJIMUECTBA, MACChI
U 4YHuCJa CTPYKTYPHBIX €IMHHI] BemecTBa. Pacdy€Tel mo dopmysaM XUMUYECKHUX
COEIMHEHUMH.

OU3NYECKUE U XUMUUYECKUE SIBIICHUS. XUMHUYECKasl peaklus U €€ Mpu3HaKku. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XMMHUECKUEe ypaBHeHus. Knaccudukanus XuMHUECKUX
peakiuii (CoeTMHEHUs, Pa3JIOKEHUS, 3aMEeIICHHs, 0OMEHa).

Xumuueckuti sKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH IOCYy/IOH, MpaBuUjaMu paboThl B J1a0OpaTopuu U
npuéMamMu o0palleHus ¢ JIabopaTOpHBIM OOOpPYJIOBAaHHEM, H3YYEHHUE M ONHCaHUE
(bU3UYECKUX CBOWCTB OOpa3IOB HEOPraHWYECKUX BEIIECTB, HAOMIOAeHUE (HU3NUCCKHUX
(u1aBneHue BOCKa, TasHUE JIb/la, pACTUPAHUE caxapa B CTYNKE, KUIIEHHE U KOHACHCALUS
BOABbI) M XUMHUYECKMX (TOpPEHHE CBE€YM, MPOKAJIMBAHUE MEIHOH IPOBOJIOKH,
B3aMMOJICHCTBHE Meja C KHUCIIOTOM) SIBJICHWU, HAOJIOJICHHE M OINKMCaHWE IPU3HAKOB
MPOTEKAHUS XUMHYECKMX peakluil (pas3joXeHHe caxapa, B3aWMOJICHCTBUE CEpHOMU
KHCJIOTBI C XJIOpUAOM Oapwusi, pasnoxkenue ruapokcuna meau (ll) mpu HarpeBanuw,
B3aMMO/JICHCTBHE Kele3a ¢ pacTBopoM coiu Menu (II), m3ydenne cnocoboB pazaeneHus
cMeceid (C TOMOIIBIO MarHuTa, QWIBTPOBAaHUE, BBIIAPUBAHUE, AUCTHILISAIUA,
xpomatorpadus), TPOBEICHUE OYUCTKU MOBAPEHHOW COJIM, HAOIIOJEHUE W OMHCAHHE
pe3yJIbTaTOB IMPOBEICHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsS MAacChl,
CO3JIJaHHUE MOJIeJIeld MOJIEKYJ (11apO-CTEPIKHEBBIX).

BaxHelue npeacTaBuTe M HEOPraHUYECKHUX BeleCTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3;eMEHT U TPOCTOE BEIIECTBO.
Haxoxnenue kucimopoma B mpupojie, GU3NUECKHe W XUMUYECKHE CBOMCTBA (peaxiiuu
ropenusi). Okcunpl. Ilpumenenune kuciopoaa. CrocoObl TOJY4YEHHUS KHCIOPOJa
B JlabopaTopu U TOpOMbIIUIEHHOCTH. KpyroBopot kuciopoma B mpupoge. O30H —
aJuI0TpoInHasi MOAU(MUKALIMS KUCIOPOa.



TemoBoil 3(pPexkT XUMUYECKON peaklHH, TEPMOXUMHUYECKUE YpPaBHEHUS, 3K30-
U DHIAOTEPMHUYECKHE pEaKUHUHU. TOIUIMBO: Yrojlb M METaH. 3arpsA3HEHHE BO31yXa,
YCWIEHHE MapHUKOBOIo 3(hekra, pazpylmieHue 030HOBOIO CIIOS.

Bogopon — smeMmeHT m mpocrtoe BemecTBo. HaxoxkzaeHue Bomopoaa B HPUPOLE,
dbu3nUecKkue U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CTIOCOObI noydeHus. KucnoTsl u
COJIH.

MoutsipHblil 00bEM ra3oB. PacuéTel o XUuMHUYECKUM YPABHEHUSIM.

dusnyeckue cBoMcTBa BoAbL. Boaa kak pactBopurens. PactBopbl. HackllenHbIe 1
HEHACBIIEHHBIE PACTBOPBL. PacTBOpMMOCTH BelecTB B Bojie. MaccoBas 107151 BEIECTBA
B pacTBOpe. XMMHUYECKHE CBOMCTBA BOJbl. OCHOBaHUs. Poiib pacTBOPOB B MpUpOJIE U
B )KM3HHM YesioBeKa. KpyroBopoT BOJibl B IpUpO/I€. 3arpsi3HEHUE TPUPOAHBIX BoA. OxpaHa
Y OYMCTKA MPUPOIHBIX BOJ.

Knaccuduxanus Heopranmdeckux coeauHeHuit. Oxcuawl. Kiaccuduxanus
OKCHJIOB: coJjieobpasyromiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecoseoOpasyromue. Homenknatypa okcuaoB. @u3nyeckue ¥ XMMHUYECKHE CBOMCTBA
okcuJ0B. [lonydueHne okcuIoB.

OcnoBanusi. Knaccudukanuss oCHOBaHMIA: MIETOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanuii. @Dusznyeckne W XUMHAYECKHME CBOMCTBA OCHOBAHMM.
[Tomyyenue oCHOBaHUIA.

Kucnorel. Knaccuduxamus kucnor. Homenkmarypa kucior. dusuueckue u
XUMHUUYECKHE CBOMCTBA KUCIOT. Psax aktuBHOCTM MetaiuioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknarypa coseil. ®dusznueckue M XUMHYECKHE CBOWMCTBA COJICH.
[Tomyuenue comnei.

I'eneTnueckas CBsI3b MEXKY KJlaCcCaMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuti oKcnepumenm:

KaueCTBEHHOE OMNPENEIICHHE COJIEPAKAHUS KUCIOpPOJa B BO3AyXE, IOJTYyYECHHE,
coOupaHue, pacro3HaBaHWE U M3YUYCHHE CBOWCTB KHCIOpOJa, HAONIOJCHHE
B3aMMOJIEHUCTBUS BEUIECTB C KUCIOPOJAOM M YCIOBHUS BO3HMKHOBEHHS M MPEKPAILCHHS
ropeHusi (moskapa), 03HaKOMJICHHE C 00pas3llaMu OKCHIOB M OINUCAHWUE WX CBOWCTB,
MoJIy4eHrne, coOupaHue, pacrno3HaBaHHE W W3YYCHUE CBOWCTB BOAOpOJa (TOpEHHeE),
B3aumojelictBue Bogopona ¢ okcuaomM Menu (I1)  (BO3MOXXHO HCHOJIB30BaHHE
BUJICOMATEPUAIIOB), HAOIIOIEHHE 00PA3II0B BEIIECTB KOJIMYECTBOM 1 MOJIb, ICCTIETOBAaHUE
0COOEHHOCTEW PacTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, IPUTOTOBIICHHE
PacTBOPOB C OMPEAECIEHHON MacCCOBOM JIOJIEH PAaCTBOPEHHOTO BENIECTBA, B3AMMOCHCTBHE
BOJAbl C MeTaulaMd (HaTpueM M KadblueM) (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJIECOMATEPUATIOB), HCCIEIOBAHUE OOpa3lOB HEOPraHUYECKUX BELIECTB Pa3TUYHBIX
KJIaCCOB, HA0JIIO/ICHHE U3MEHEHUS OKPACKU HHMKATOPOB B PACTBOPAX KUCJIOT U IIEJIOYEH,
u3ydeHne B3ammojercTBus okcuaa menu (I1) ¢ pacTBopoM cepHOW KHCIOTBI, KHCIOT
C METaJulaMH, PEeaklUi HEUTpalu3aluu, MOJyYEHHE HEPACTBOPUMBIX OCHOBAHUU,



BBITECHEHUE OJHOI'0 METajula APYrUM U3 pacTBOPa COJIM, PELICHUE dKCIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BaKHeUIure KjIacChl HEOPraHUYECKUX COEIUHEHU D).

Ilepuoanuyeckuii 3akoH u Ilepumoamueckass cucTeMa XMMHYECKHMX 3JJIEMEHTOB
A.N. MengeneeBa. CtpoeHue aTomMoB. XuMHYeCKasi CBA3b. OQKHMCJIUTENBHO-
BOCCTAHOBHUTEJIbHbIC PEaKIUH

[lepBble MOMBITKH KIaCCU(PUKALMU XUMHUYECKUX 3JIeMeHTOB. [loHsTHE O rpymnmax
CXOJHBIX 3JIEMEHTOB (IIEJI0YHBIE U IIEIOYHO3EMENbHBIE METAIIbI, IaJOT€Hbl, HHEPTHBIE
ra3bl). DJIEMEHTbI, KOTOpPbIE 00Pa3yroT aM(OTEPHbBIE OKCUIBI U TUAPOKCUIBI.

Ilepuognuecknii 3akoH. llepuonnueckas cucTeMa XHMHYECKHMX  JJIEMEHTOB
J.W. MenneneeBa. Koporkonepuoanas u jiuHHonepuoaHas ¢opmsl [lepuoguueckoit
cucteMbl xXuMuueckux aneMmeHToB .M. Menneneesa. Ilepuoasl u rpynmsl. Guznueckni
CMBICJI IOPSAJIKOBOTO HOMEPA, HOMEPOB MEPHO/IA U TPYMIIBI DJIEMEHTA.

Crpoenue aromoB. CoctaB aTtoMHbIX saep. M3oronbl. Onexktponbl. CtpoeHue
AJNIEKTPOHHBIX 000JI0YEK aTOMOB mepBbIX 20 XUMHUYECKHX 3JIeMeHTOB llepuoandeckoit
cucteMbl JI.MI. MeHnneneeBa. XapakTEpUCTHKAa XUMHUUYECKOTO OJJIEMEHTa [0 €ro
nonoxeHuro B llepunonnueckon cucreme .M. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHs paguyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAIJIMYECKUX CBOMCTB IO TPYIIIaM U NEPUOIAM.

3nauenue [lepuoamueckoro 3akoHa u Ileproguyeckoid CUCTEMBI XUMUYECKUX
AJIEMEHTOB ISl Pa3BUTUS HayKu U NpakTuku. .M. MenneneeB — yu€HbIi U rpakxJjaHUH.

Xumuueckas  cBs3b. KoBaneHTHass (moyiipHass W HENOJSIpHAsi)  CBSA3b.
DIEeKTPOOTPUIATENBHOCTh XUMUUYECKUX 3JIEMEHTOB. VIOHHAS CBS3b.

Crenenp okwucieHus. OKHUCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. [Iponeccsl
OKHUCJIEHUS W BOCCTaHOBJEHHUS. OKUCIUTENIN U BOCCTAHOBUTEU.

Xumuueckuti 3KCnepumMeHm.

u3ydeHrue oO0paslloB BEHIECTB METAUIOB M HEMETAJIOB, B3aWMOJEHCTBHUE
TUJIPOKCHIA [IMHKA C pPacTBOpAaMU KHUCIOT MW IIEJI0YEH, NPOBEIAECHHUE OIBITOB,
WUTIOCTPUPYIOLMIUX TPUMEPBI OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX peakiuil (TOpeHue,
pPEeaKIUM Pa3IoKEHUS, COCTUHEHHUS).

Meoicnpeomemmuvie cea3u

Peanmuzanus MeEXNpeIMETHBIX CBSI3eH TP HW3YYeHWH XUMHH B 8 Kiacce
OCYIIECTBIIICTCS Yepe3 UCITOIh30BaHUE KaK OOIINX €CTeCTBEHHOHAYYHBIX MOHATHH, TaK
W TIOHSATHM, SBISIFOIIUXCS CHUCTEMHBIMH IS OTACIBHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOTO IMKJIA.

OO6mue ecTeCTBeHHOHAYYHBIE TIOHATHS: HAYYHBIN (pakT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJgu3, CHHTE3, KiIacCHpUKAIUs, IEePHOJUNYHOCTh, HAOIIOJCHUE, OSKCIECPHUMECHT,
MO/JICJIUPOBAHUE, UBMEPEHUE, MOJICIIb, IBJICHUE.

du3nKa: Marepus, aToM, BJCKTPOH, MPOTOH, HEUTPOH, WMOH, HYKJIHW], H30TOIIbI,
PaIMOAKTUBHOCTD, MOJIEKYJIA, SJEKTPUYECKUN 3apsijl, BEIIECTBO, TEJIO, 00BEM,



arperaTHoe COCTOSTHHE BEIECTBa, ra3, (U3NYECKUE BEITUYHMHBI, SAUHHIIBI U3MEpPEHUS,
KOCMOC, TIJIaHeThl, 3BE3/1bI, CoHIIE.

buonorus: potocunTes, nprxanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbl, TOPHBIE MOPOJbI, MOJE3HbIE
HCKOTIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHUYeCKasl peaKkuus

ITepuonnueckuii 3akoH. llepuoguueckas cHCTEMAa  XUMHUYECKHMX  DJIEMEHTOB
.. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTA B H3MEHEHHHM CBOMCTB
XUMHUYECKHX JJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KM, KaJbIUs U UX COCIUHEHUU
B COOTBETCTBHUU C MOJIOKEHUEM JIEMEHTOB B llepuoanueckoil cucteMe U CTpPOCHUEM HX
aTOMOB.

CtpoeHue BeliecTBa: BUAbl XUMUYECKOHN CBSI3U. THIBI KPUCTAIIIMYECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIMYECKON pEmETKM U BUJA
XUMHUYECKOU CBSI3H.

Knaccudukanus w HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHWMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIIUXCS K Pa3IMYHbIM KJIACCAM HEOPTraHUYECKUX COCTMHEHUH,
TE€HETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukamus  XUMHUECKHMX  peakuuii 1O  pa3Iu4yHbIM MPU3HAKAM
(Mo YHCIly ¥ COCTaBy Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3(deKTy,
0 W3MEHEHUIO CTENEeHEH OKHUCIEHUS XHMHUYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH,
0 YYacTHUIO KaTaiu3aropa). JK30- U SHJIOTEPMUYECKHE PEAKLIHH, TEPMOXUMHYECKUE
ypaBHEHHS.

[TonsiTe 0 cKOpocTH XUMHUYeCKOW peakuuu. IloHATHE 00 OOpaTUMBIX W
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [loHATHE O TOMOTE€HHBIX M TeTePOreHHBIX
peakuusix. Ilomstme o  karammsze. IloHsTHE O  XMMHYECKOM  pPaBHOBECHM.
@akTOphl, BIUAIOIIME HA CKOPOCTh XMMHUYECKOU PEAKIUU U ITOJ0KEHUE XUMHUUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peakuuu, AIEKTPOHHBIN Oananc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBieHHEe YPaBHEHHN OKUCIUTEIbHO-
BOCCTAHOBUTENILHBIX PEAKIIUI C UCIIOJIB30BAHUEM METO/Ia AJIEKTPOHHOr O OanaHca.

Teopust 3IE€KTPOIUTUUECKON AUCCOLMALUU. ODNEKTPOJUTHI U HEIIEKTPOIUTHI.
Katnonsl, anHmoHbl. MexaHW3M AuCCOLMAlMM BEUIECTB C PA3JIMYHBIMU BHJIAMU
XuMHIecKor cBsizu. CteneHs aucconuanuu. CUIbHBIC U C1a0bIe JIIEKTPOIHUTHI.

Peakmmun moHHOTO OOMEHa. YCIOBUSI TPOTEKAHHWS PEAKIMid MOHHOTO OOMeEHa,
MOJIHBIE U COKPAIEHHBIE NOHHBIC YpaBHEHUS peakunil. CBOMCTBA KUCIOT, OCHOBAHUN U
CoJIel B CBETE MpPEACTaBICHUNU 00 3JEKTPOJUTHUYECKOW nuccouuanuu. KauecTBeHHbIE
peakunu Ha HOHBL. [IoHsATHE O rMapONIU3E Coei.



Xumuyeckuii sxcnepumenm:

O3HAKOMJICHHE C MOJCISIMH KPUCTALIMYECKAX PEMIETOK  HEOPTraHUYCCKUX
BEILIECTB — METAJJIOB M HEMETAJUIOB (rpaduta U aaMmasa), CIOKHBIX BEIIECTB (XJIopuaa
HATpPHsI), UCCIICTOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIUU OT BO3JICHCTBHS
pa3nuyHBIX (HaKTOPOB, HCCIEIOBAaHUE JJIEKTPOIPOBOAHOCTH PACTBOPOB BEIECTB,
mporecca AUCCOIMAMKA KUCIIOT, MEI0Ye W Cojeil (BO3MOXKHO HCIOJIB30BaHUE BUIEO
MaTepHuaioB), TPOBEICHNUE OIBITOB, HILTIOCTPUPYIOMINX MPU3HAKH MPOTEKAHUS PEaKITUI
MOHHOTO 0OMeHa (oOpa3oBaHUE Ocajika, BbIJEICHUE ra3a, 00pa30BaHKUE BOIbI), OIBITOB,
WLTIOCTPUPYIOIIMX MPUMEPhl OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX pPEaKIUil (TopeHue,
peakiMyi Ppa3JIOKEHUS, COCIUHEHHUS), paclo3HABAaHWE HEOPTaHWYECKHX BEIICCTB
C TIOMOIIIbIO KAYECTBEHHBIX PEAKIIMK Ha HOHBI, PEIICHUE SKCIIEPHUMEHTAIBHBIX 3a/1a4.

HeMeTaqibl 4 UX cOeTUHEHUST

O6m1as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbBIC
creneHu okucienus. CtpoeHue U GU3NIeCKUe CBOMCTBA MPOCTHIX BEIIECTB — raJIOTCHOB.
XUMHUYECKHE CBOWCTBA Ha TMpuUMepe xyopa (B3aMMOJCHCTBHE C MeTalaMu,
HEMeTallJlaMu, 1esiouamMu). XiopoBoaopoa. ConsiHas KUCI0Ta, XUMUUECKHUE CBOMCTBA,
noJiydeHue, npuMeHenue. JleiicTBue xjgopa U XJIOPOBOJOPOJA HA OpPraHW3M 4esIOBEKa.

Baxxneiime XJIOpUIbl M UX HAX0XKJICHUE B IPUPOJIE.
O61mas xapakrepucTtka 3aeMeHToB VIA-rpymnmnbl. OcOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble creneHn okucieHus. CTpoeHne W (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCIOPOAa U Cepbl. AJTIOTPONHBIE MOAU(PUKAIIMKA KUCIOPOJA U CEPHI.
XuMuueckue cBoicTBa cepbl. CepoBoIOpo/, CTpoeHue, (GU3NIECKUE U XUMUUECKHE
cBoicTBa. OKCHIBI Cephbl KaK MPEICTABUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa,
dusznueckre U XMMHUYECKHE CBOWCTBa (0OIIME KaK MPEACTaBUTEN Kiacca KHUCIOT U
cnenuuyeckre). XuMUYECKUE PEAKIUH, JIeXkKAIIIEe B OCHOBE MPOMBIIIUIEHHOTO CI1oco0a
NOJIy4eHUs1 cepHOU KUCIOTHI. [IpuMenenue cepHoil kucioTel. Colu CEpHOM KUCIOTHI,
KayeCTBEHHAas peakiusi Ha cyinbdaT-uoH. HaxoxaeHue cepsl W €€ COEIUHEHUU
B npupoje. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeAbl COEAUHEHUSIMU CEPbI
(KUCIOTHBIE TOXKIH, 3arPsI3HEHNE BO3AyXa U BOJOEMOB), CIOCOOBI €0 MPE0TBPAIICHUS.
O6mast xapakTepucTuka 31eMeHToB VA-Tpynmbsl. OCOOEHHOCTH CTPOSHHUSI aTOMOB,
XapaKTepHbIE CTEMEHU OKUCIEHUS. A30T, paclpocTpaHeHue B Mpupoje, Gu3ndecKue u
XUMHYECKUE CBOWCTBAa. KpyroBopor azora B mpupone. AMMHAK, €ro (Qusndeckue u
XUMUYECKHE CBOMCTBA, OJIydyeHUe U npuMeHeHue. Coau aMMOHUS, UX (PU3UYECKHUE
1 XMMUYECKHE CBOWCTBA, IpuMeHeHue. KauecTBeHHasi peakius Ha HOHbl aMMOHHUSI.
A3oTHas KHCIIOTa, €€ MoMydeHue, PU3NYECKHe U XUMHYECKHUE CBOMCTBa (0OIIHME Kak
MPEICTaBUTENS KJlacca KUCIIOT U cnenududeckue). Mcmons30BaHne HUTPATOB U CONEH
aMMOHHSI B KAueCTBE MHHEPAJbHBIX yIOOpeHud. XUMHUECKOe 3arpsi3HEHUE
OKpY’Karolen cpeabl COSAUHEHUSIMU a30Ta (KUCIOTHBIE JTOXKIH, 3arpsI3HEHUE BO3/lyXa,
mouBbl M BojoéMOB). Docdop, ammoTpornHbie Moaudukanuu ¢ocdopa, buzndeckue u
xuMudeckue cBoiictBa. Okenn docdopa (V) u dpochopras kuciiora, Gusrueckue
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U XUMHUYECKHE CBOMCTBa, mnoiyudeHue. MHcmonb3oBanue ¢ocdatoB B KadecTBe
MUHEPAIbHBIX yI0OPEHUH.

O61as xapakTepuctuka 31eMeHToB [VA-rpynnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTEepHbIE  CTENEHU  OKUCICHHS.  YTJIEpOA, aIOTPONHBIE  MOIU(DUKAIINH,
pacmpocTpaHeHHe B TpHUpoje, (U3MUECKHe W XUMHYECKHE CBOWCTBA. AJCOpOIHMS.
Kpyrosoport yriepona B npupoje. Okcuapl yriepoaa, ux GU3HUecKue U XUMUYECKUE
CBOWCTBA, ICHCTBHE HA KUBBIC OPTaHU3MBI, IOTYYCHNUE U TPUMEHEHNE. DKOJIOTHUECKHE
npoOJieMbl, CBsi3aHHBIE ¢ okcuaoM yrieposa (IV), rumoresa rii06anbHOTO MOTEIICHHUS
KJIMMarta, MapHUKOBBIA 3(dexT. YrompHas kKuciora U e€ COiMM, UX (PUINYECKUE U
XUMHUYECKUE CBOMCTBA, OTy4YeHHE U TpruMeHeHne. KauecTBeHHas peakius Ha kapOoHaT-
noHbl. Mconp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIUIEHHOCTH M CEIHCKOM
XO3SIMCTBE.

[lepBoHavanbHbIC TMOHITHS 00 OpPraHMYECKHX BEIIECTBAX KAK O COSIUHECHHSIX
yriepona (MeTaH, 3TaH, JTUJICH, alleTWICH, ATAHOJ, TIWIEPHUH, YKCYCHAas KHCJIOTA).
[IpupoiHbIE HICTOYHUKH YTIIEBOJAOPOIOB (YTroib, IPUPOAHBIN Ta3, HEPTH), MPOAYKTHI UX
nepepaboTku (0€H3MH), UX POJIb B OBITY U MPOMBINLUICHHOCTU. [ToHsATHE 0 OMOJIOrMYeCKU
BRXHBIX BEIECTBAX: JKMUpaX, OElKax, YIrJeBOJaxX — W WX POJIU B >KU3HHU UYEJIOBEKA.
MatepuanbHOE €IMHCTBO OPraHUYECKUX M HEOPTaHUIECKUX COCTUHEHUIA.

Kpemnuii, ero ¢usnueckue 1 XMMUYECKHUE CBOMCTBA, MOJIYYCHHE U MPUMEHEHUE.
Coenunenust kpeMHus B npupoje. OOuiue npenacrapieHust 06 okcunae kpemuus (IV) u
KpeMHueBOM kuciore. CUIMKAThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIIICHHOCTH.
Baxueiimue crpouTenbHble MaTepualbl:  KepaMHKa, CTEKJIO, IEeMEHT, OETOH,
xene300eToH. [IpobieMbl 0€30MacHOrO HKCIOJNIBb30BAHUS CTPOUTEIBHBIX MaTepHalIOB
B IIOBCEIHEBHOM KU3HU.

Xumuueckuti oKcnepumenm:

U3y4YeHHe O0Opas3lloB HEOPraHUYECKUX BEHIECTB, CBOWCTB COJITHOW KHUCIIOTHI,
NPOBE/ICHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPHUA-HOHBI M HAOIIOJEHWE MPHU3HAKOB HUX
MPOTEKAHUS, OIBITHI, OTpaXxaronye GU3NIECKue U XMMUUECKHE CBOWCTBA TajJOTEHOB U
UX COEOUHEHHN (BO3MOJKHO HCIIOJIB30BaHUE BUIECOMATEPUATIOB), O3HAKOMJICHHE
c oOpa3nmamu XJOpUAOB (TAJOTEHHUIOB), O3HAKOMJICHHE C oOpa3lamMu cephl u e€
COEIMHEHUAMH (BO3MOXKHO MCIIOJIb30BaHUE BUAECOMATEPUAIIOB), HAOIIOICHHE TpOIlecca
oOyTIuBaHUS caxapa Mo IeWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3yUEHUE
XAMHYECKUX CBOMCTB pPa30aBICHHOW CEPHOW KHCIOTHI, MPOBEJCHUE KAaueCTBEHHOU
peaknuu Ha Cynb(aT-uoH W HAOMIOJMEHWE TMpU3HAKA €€ TMPOTEKAHWs, O3HAKOMIICHHE
¢ (u3MYeCKUMHU CBOMCTBaMH a30Ta, ¢ochopa W WX COCAMHEHHA (BO3MOXKHO
MCIIOJIb30BaHUE BHUJICOMATEPHUAIOB), oOpa3laMu a30THBIX M (PocopHBIX ymoOpeHuH,
noJiyuyeHue, coOupaHue, pacrio3HaBaHUWE M HM3YyUYEHHE CBOWMCTB aMMHUaKa, MPOBEJCHUE
KAueCTBEHHBIX peaKlUUil Ha MOH aMMOHHUS U (ocdaT-uOH M U3yUYEHHE MPU3HAKOB UX
MPOTEKAHUsI, B3aMMOACHUCTBUE KOHIEHTPUPOBAHHOW a30THOM KHCIOTBI C MEIbIO
(BO3MO’KHO KCIOJIb30BAHUE BUJIEOMATEPUANIOB), U3YUCHUE MOJIeNIC KPUCTATITMYECKUX
pemeTok anMasa, rpadura, QymiepeHa, 03HaKOMIJIEHHE C MPOIECCOM aiacopOLUU
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PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM IPOTUBOrasa,
IIOJIly4YEHUE, COOMpaHUE, pACIO3HABAHME M HW3YYEHUE CBOMCTB YIJIEKUCIIOrO Tasa,
MIPOBEJICHUE KAaUYECTBEHHBIX pEaKIMii Ha KapOOHAT M CWIMKAT-HOHbI U HW3Yy4YEHUE
IIPU3HAKOB  MX  IIPOTEKaHMs, O3HAKOMJIEHME C  IIPOAYKLMEH  CUIMKATHOU
IIPOMBILJIEHHOCTH, PEUICHUE JKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «Baxueunmue
HEMETAJUIbl U UX COCIUHECHUN.

MeTanjabl 4 UX COeTUHEHHU S

OO6miast xapakTepuCTUKa XUMHUYECKUX AJIIEMEHTOB — METAJJIOB HA OCHOBAaHUU HX
nonoxxkeHus B Ilepuonnueckoin cucteMe xumuueckux anemMeHtoB .M. Menneneea u

cTpoeHus atoMoB. CTpoeHHne MeTaioB. Meramnnyeckas CBsI3b U METaJuIM4ecKas
KpUCTAJUIMYECKAsT PEIIETKA. DJIEKTPOXMMHUYECKUN PpAN  HANPSHKEHUM METaJUIoB.
dusnyeckre U XUMHUYECKHEe CBOMCTBA MeTaJlIIOB. OO11I1e CTTIOCOOKI MOTYyYEHUS METAIIIIOB.
[TonsiTe 0 KOPPO3UMU METAIIOB, OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBbl
(cTanb, 4yTyH, TIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilesounble MeTauibl: TONOXKeHUE B llepuoauueckodl cHUCTEME XHUMHUYECKUX
anementoB J[.M. MeHaeneeBa, CTpoeHHE HMX aTOMOB, HAaxXOXICHUE B NPUPOJE.
dusnyeckne W XUMHUYECKHE CBOWCTBAa (Ha mpumepe Hatpus W Kamus). OKCuasl u
TUIPOKCHUIBI HATPUS U Kanus. [[puMeHeHue 1me0YHbIX METAJIOB U UX COSIMHEHUMN.

[IlenoyHO3eMENBHBIE METAIIIIBI MATHUM W KAJIBIWN: TIOJOKEHUE B [leproanyeckoi
cucreme xuMuieckux anemeHToB .M. MenpaeneeBa, CTpoeHUE UX AaTOMOB, HAXO0XKICHUE
B npupoae. Pu3nMUYECKHe U XUMHUYECKUE CBOMCTBA MarHus M Kajbliusa. Baxueilmue
COCMHEHUs KaJblHsA (OKCHA, THUAPOKCHUMI, coju). JKECTKOCTH BOABI M CIIOCOOBI €&
YCTpPaHEHMUSI.

AnroMuHui: nonoxkeHue B Ilepuoanmdeckoil cuUcTEME XUMHUYECKHUX DJIEMEHTOB
J.1. MeHnneneeBa, CTpOCHUE aToOMa, HAXOXJAEHHE B Tmpupoaec. PU3NYECKUE U
XUMHUYECKHE CBOWCTBA alOMUHUSI. AMQOTEpHBIE CBOMCTBA OKCHIA M THAPOKCHIA
AITFIOMHHHS.

Keneszo: mnomoxenue B llepuogndeckod cucteMe  XUMHYECKHUX  AJIEMEHTOB
JI.U. MenneneeBa, CTpoeHHME aToma, HaxoXJAeHHE B mpupone. Dusnueckue u
XHUMHAYECKUE CBOMCTBA xkele3a. OKCHIIbI, THApoKcu bl U conu xxenesa (1) u xxenesa (111),
HX COCTaB, CBOMCTBA U MOJy4YECHHUE.

Xumuueckuii akcnepumenm:

03HAaKOMJIEHHE C 00pa3llaMu METAIOB U CIUIaBOB, UX (PU3NYECKUMU CBOMCTBAMH,
M3yYE€HHUE  pe3yJbTaTOB  KOPPO3MM  METAUIOB  (BO3MOXHO  HMCIOJIb30BAHUE
BHJIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJEHUCTBHS OKCH/IA KaJblMsg U HATPUS C BOJIOU
(BO3MOYKHO MCIIOJIB30BaHUE BUAEOMATEPHUATIOB), UCCIIEI0BAHUE CBOMCTB HKECTKOU BOJIBI,
MpoIIecca TOPEHUs KeJe3a B KUCI0po/ie (BOZMOKHO UCIIOJIb30BAHUE BUIEOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEaKIMi HA MOHBI (MArHusl, KaJIbLUs, aTIOMUHUS,
uuHka, xeneza (II) m xeneza (III), menu (II), HaGmroAeHUE M ONMUCaHHE MPOIECCOB
OKpalIMBaHUs TUIAMEHU MOHAMU HATPUs, Kallusd U KaJbLKs (BO3MOXXHO MCIIOIb30BaHUE
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BUJICOMATEPUAITIOB), HCCJIEIOBAaHUE aM(pOTEPHBIX CBOMCTB THUIPOKCHUIIA ATIOMUHUS U
TUAPOKCUAA IIMHKA, PEIICHHE DSKCIIEPUMEHTANIbHBIX 3a/au 1Mo Teme «Baxueline
METAJUIbI U UX COEIUHEHUS.

XHMHSA U OKPY KAKOLIas cpeaa

BemecrBa u Marepuansl B IIOBCEIHEBHOW JKHM3HM 4esoBeka. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHMUYECKMX peakiuuil B ObiTy. IlepBasg momours mnpu
XUMHUYECKUX 0KOTaX U OTPABIECHUSX.

XUMHYECKOe 3arpsi3HEHHE OKpyKawllel cpeasl (TpenenabHas AOMyCTUMAas
koHueHTpauus Bemects (nanee — I1JIK). Ponb XuMuM B pemieHUH 3KOIOTHYECKUX
npoosieMm.

Xumuueckuii sKkcnepumenm:
u3ydyeHue oO0pa3loB MaTepHaloB (CTEKJIO, CIUIABBI METAJUIOB, IOJUMEpPHBIE
MaTepHabl).

Mesicnpeomemnsie cesazu

Peanuzanmss MEXIpPEAMETHBIX CBS3CH mNpW UW3yYeHMHM XuMuu B 9 Kiacce
OCYIICCTBIISICTCS Yepe3 UCITOJIb30BAaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MIOHATHH, TaK
U TIOHSATHUH, SIBISIONIMXCS CUCTEMHBIMHM JUIS OTACIBHBIX IIPEIMETOB €CTECTBCHHO-
HAY4YHOTO ITUKJIA.

OO0mue ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAYIHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalM3, CUHTE3, KiIacCU(pUKalUs, TEPUOAUYHOCTh, HAOIIOACHUE, JKCIEPUMEHT,
MOJICTMPOBAHKUE, W3MEPEHUE, MOJEIb, SBICHUE, MAapHUKOBBIH 3¢ (deKT, TeXHOIOTHs,
MaTepHUaIbI.

dwusuka: marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHI, H30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, DJIEKTPUICCKHUHA 3apsi]], MPOBOIHHUKH, TOITYIPOBOIHHUKH,
TURJIEKTPUKH, POTOIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHHE BEIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpHCTaJUIMYECKash pemiéTKa, CIUIaBbl, (U3NYCCKUE
BEJIMYUHBI, CIWHUIBI HM3MEPEHHUs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
Comnnre.

buonorusi: ¢otocunte3, npixaHue, Ouocdepa, sKocHCTEMa, MHUHEPATbHBIC
yI0OpEHMsI, MUKPOIJIEMEHTHI, MAaKPOIJIEMEHTHI, MUTATEIIHLHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MHUHEpPaATbl, TOPHBIE MOPOJBI, IOJIEC3HBIC
MCKOIIaeMbI€, TOILJINBO, BOJHBIE PECYPCHI.
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IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIC PE3yJBTAThl OCBOCHUS IMPOTPAMMBI OCHOBHOTO 001IIero 00pa3oBaHMUsI
JOCTUTAIOTCS B XO0J€ OOYYCHHsS] XUMHUU B EIUHCTBE YYCOHOW M BOCHHUTATCIIBHOU
JESATEITPHOCTH B COOTBETCTBUHU C TPATUITMOHHBIMUA POCCHHUCKUMU COITMOKYJIBTYPHBIMHA 1
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMU, IIPUHSATHIMH B 00IIIECTBE IPABIIIAMHA U HOPMaMHU
MIOBEJICHUS M CTIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U COITUATA3AIINH
00y4Jarouxcs.

JIMYHOCTHBIC pe3yabTaThI OTpaXkaroT TOTOBHOCTh 00 yJaroImxcs
PYKOBOJICTBOBAThCSI CHCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OPHUCHTAIMA W pacIIupPCHUE
OTIBITA JICATCIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHUSA:

[IEHHOCTHOT'O OTHOIIEHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY H
HAyYHOMY HacJeANI0, MIOHMMAaHUs 3HAYEHUSI XUMUYECKON HAYKU B KU3HU COBPEMEHHOTO
oOIIecTBa, CHOCOOHOCTH BIAJETh JOCTOBEpPHOW HWH(MOpMAIMEl O MepeaoBhIX
JOCTH)KEHUSAX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHON XUMHM, 3aMHTEPECOBAHHOCTU
B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MUpa U OOIECTBa;

2) TpaskIaHCKOI0 BOCIIMTAHMSA:

MPEACTABICHUS O COIHAILHBIX HOpPMaXxX U MpaBHaX MEKIMYHOCTHBIX OTHOIICHUH
B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIICTEHTHOCTH B OOIIIECTBEHHO TOJIC3HOM, Y4eOHO-
MCCIICIOBATEIbCKON, TBOPUYECKOW M JPYrMX BHIAX JEATCIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3sHOW COBMECTHOM  JACATEIBHOCTH TIPH  BBIMOJIHCHHUU  YUCOHBIX,
MIO3HABATEJIbHBIX 33/1a4, BBIMOJIHCHUH XUMHUECKUX SKCIIEPUMEHTOB, CO3/[aHUN YICOHBIX
MPOCKTOB, CTPEMJICHHUS K B3aUMOIOHMMAHHUIO M B3aWMOIIOMOIIM B TPOLECCE 3TON
y4eOHOM J1eATCILHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEICHHE M IMOCTYIIKH CBOUX
TOBApUIIECH C TO3WIMH HPABCTBCHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUI ITOCTYIKOB;

3) HIEeHHOCTH HAYYHOI'0 TIO3HAHMS

MHPOBO33PEHUYECKUE TMPEJICTABICHUS O BEIIECTBE M XUMHUYECKOW PpEaAKLNH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTAaBJISIOIIME OCHOBY
JUIsl TIOHUMAaHUSI CYIIHOCTH HAy4YHOW KapTHUHBI MHUpa, MPEACTaBiICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUSA MPUPOIBI, B3AUMOCBS35X YEJIOBEKA C MPUPOIHOM CPEHOH,
O pOJIM XMMHH B O3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[TI03HABATEbHBIE MOTHUBBI, HAIIPABJIEHHBIC HA MOJYYE€HUE HOBBIX 3HAHUH 110 XUMUH,
HEO0O0X0UMBbIE TSl OOBACHEHUSI HaOJII0/1aeMBbIX MTPOLIECCOB U SIBJICHUM, TO3HABATEIIHHOM,
MH()OPMALIMOHHON U YUTATENIBCKON KYJIbTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSITEILHOM
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paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMUA TEXHUIECKUMHU
cpeacTBaMu HHPOPMAIIMOHHBIX TEXHOJIOTU;

MHTEpEC K 00YUYEHHUIO U TTO3HAHUIO, JIFOO03HATEIbHOCTh, TOTOBHOCTh U CITIOCOOHOCTD
K CaM000pa30BaHMIO, POEKTHON U HCCIEI0BATEIBCKON JESTEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPABIIEHHOCTH U YPOBHS 00Y4YEHHS B JaIbHEHIIIEM;

4) popMupoBaHUs KYJIbTYPHbI 310POBbSI:

OCO3HAHHE LIECHHOCTHU W3HHW, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKH Ha 3/I0POBBINA 00pa3 *KU3HU, OCO3HAHUE MOCIEICTBUM 1 HEMPUATHE BPEIHBIX
npuBblYEK (YyHOTpEOJIEHHs] aJIKOroJil, HApKOTUKOB, KYypeHHUs), HEOOXOJUMOCTH
coOnoIeHus1 MpaBusl OE30MACHOCTU MpU OOpallleHHMH C XMUMHYECKMMH BEIleCTBAMU
B OBITY U peaJIbHON KU3HH;

5) Tpya0BOro BOCTIMTAHMS:

HHTEPEC K IMPAKTHUYECKOMY H3YYEHHIO HpodeccHii W Tpyaa pa3IndHOIo poja,
YBOKCHHE K TPYAY M PE3yJIbTaTaM TPYAOBOW IEATEIHHOCTH, B TOM YHCIE HAa OCHOBE
IPUMEHEHUS TPEAMETHBIX 3HAHHWM 110 XHMHH, OCO3HAHHBIA BHIOOp WHAWBHIYaJIbHOM
TPACKTOPHHM MPOAOJDKEHHMsST 00pa3oBaHHs C YYETOM JIMYHOCTHBIX HMHTEPECOB M
CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH, YCIENmIHOH
mpo(heCCHOHATIBHOM JEATETBHOCTH M Pa3BUTHS HEOOXOMUMBIX YMEHHH, TOTOBHOCTH
alalITHPOBATHCS B MPOGECCUOHAIBHON Cpejie;

6) IKOJIOTHYECKOr0 BOCIIUTAHUS:

AKOJIOTMUYECKH IIeIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK HCTOYHUKY >KU3HH
Ha 3emMJie, OCHOBE €€ CyIIeCTBOBaHMsI, TOHUMAaHUE IEHHOCTH 3/I0POBOTO U 06€301acHOTO
oOpaza J>KHM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HUYECKOMY |
IICUXUYECKOMY 37I0POBBIO, OCO3HAHHME IIEHHOCTH COOJIFOACHHUS TpaBUil 0€30MacHOIO
MOBEJICHHUS MPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIlUIX, YTPOKAIOIIHNX 3JI0POBBIO U
JKU3HU JTI0JICH

CIIOCOOHOCTH TPHUMEHSATH 3HAHMS, TIOJydaeMble TPU HU3YUCHUU  XHMUH,
JUI pEIICHUS 3a1a4, CBA3aHHBIX C OKPYXKAKOIIEH MTPUPOJHON CPEIOU, ISl TTOBBIIICHUS
YPOBHS SKOJIOTUUECKON KYJbTYPbI, OCO3HAHUS TJIOOATBHOTO XapaKTepa SKOJIOTHUECKUX
nmpoOjieM W TyTe WX PEIICHHS ITOCPEJACTBOM METOJ0B XHUMHH, SKOJIOTHYCCKOTO
MBIIIJICHHS, YMEHUSI PYKOBOJICTBOBAThHCS UM B MO3HABATEIbHOM, KOMMYHUKATUBHOU U
COLMAJIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHBI

B COCTaBe METanpeaMETHBIX pe3yJIbTaTOB BBIJICIISIFOT 3HAYUMBIE
it GOPMHUPOBAHUS MUPOBO33PEHHSI O0IIEHAYYHBIE MTOHATHS (3aKOH, TEOPHsl, TPUHIIHII,
runotes3a, GakT, CUCTEMa, MPOLIECC, IKCIIEPUMEHT U JAPYroe€.), KOTOPbIE MUCIOIb3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpPEAMETax U MO3BOJSIOT Ha OCHOBE 3HAHUN U3 ATUX
npeaMeroB (OpMUpPOBATh MPEJACTABICHHE O IIEJOCTHOW HAy4YHOM KapTHHE MHDa,
Y YHHBEpCaJbHbIE yuyeOHbIE JeHCTBUS (I03HABATENbHbIC, KOMMYHUKATUBHEIE,
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PETYISTUBHBIE), KOTOpbIE o0ecreynBaroT dbopmHpoBaHUE TOTOBHOCTH
K CAMOCTOSITEJIbBHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO YU€OHON JEATEIBHOCTH.

ITo3naBaTe/ibHBbIE YHUBEpPCAJbHbIE YUeOHbIEe AeiiCTBHUS
ba3oBble JJornuyeckue 1eMicCTBHA:

YMEHHS UCIIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIILICHUS TPU OCBOCHHUM 3HAHMIA:
PacKpbIBaTh CMBICI XHUMHUYECKUX MOHATUU (BBIAEISATH HMX XapaKTepHbIC MPU3HAKH,
yCTaHABIIMBATh B3aUMOCBS3b C JPYTUMH TOHSTHSMHU), HCIOJIB30BaTh TMOHITHUS
JUIsl OOBSICHEHUS! OTNIENbHBIX (DAKTOB W SIBJICHUM, BHIOMpATh OCHOBAHUSI M KPUTEPUH
JUISL KacCU(UKAMK XUMUYECKUX BEIIECTB U XUMUYECKHX DPEaKIMil, yCTaHABIMBATh
MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M MEXIy OOBEKTaMU HM3Y4YEHHUS, CTPOUTH JIOTHYECKUE
paccyxnaenuss (MHAYKTHBHBIC, JCAYKTHBHBIC, I10 aHAJOTHMH), JCJaTh BBIBOABI U
3aKJIFOYCHUS;

yMEHHE TPHUMEHATh B TMpOlecCe TIO3HAHUS TMOHATUS  (NPEIMETHBIC W
MeTanpeIMETHbIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJICIH, HCMOJIb3yeMble B XHMHH,
npeoOpa3oBbIBaTh IMIMPOKO MPUMEHSEMBIE B XUMHUH MOJCIBbHBIC MPEJACTABICHUS —
XUMHUYECKHUH 3HaK (CUMBOJI 3JIEMEHTA), XUMU4eckasi (hopMyJia U ypaBHEHHE XUMUUYECKOMN
peaKIuu — MPU PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33/1a4, C YUETOM 3THX MOJEIIbHBIX
MPEJCTABICHUN BBISBIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKU HU3Y4aEMbIX
OOBEKTOB — XHMHUYECKHX BEIIECTB M XHUMHUYECKHX PEAKIHUHA, BBISBIATH OOIINE
3aKOHOMEPHOCTH, MPUUYUHHO-CJICACTBEHHBIC CBA3M U MPOTUBOPEUYUS B H3YyYAEMBIX
poIeccax U sIBICHUSX.

Ba3oBble ucciaenoBaTe/bCKue 1eCTBUA.

YMEHHME HCIIOJIb30BaTh IIOCTABJICHHBIE BOMPOCHI B KAayeCTBE HWHCTPYMEHTA
MO3HAHMS, a TaKKe B KAa4eCTBE OCHOBBI NI (POPMHPOBAHMS THIIOTE3BI IO MPOBEPKE
MPaBWJILHOCTU BBICKA3bIBAEMBIX CYXKICHUI;

npuoOpeTeHne OIbITa [0 IUIAHWPOBAHHWIO, OpPraHM3allid ¢  TPOBEACHUIO
YYCHHUYECKUX SKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 XOJA0M IPOIECCa, CaMOCTOSTSIIBHO
IIPOTHO3UPOBATH €T0 Pe3yabTaT, POPMYIUPOBATH 00OOIIEHUS U BEIBOBI 110 pe3yIbTaTaM
MPOBEAEHHOTO ONBITa, UCCICAOBAHUS, COCTABIIATH OTUET O IIPOJICTIAHHOK padoTe.

Pabora ¢ undopmanueii:

yMEHHUE BIOUPATh, aHAIM3UPOBATH U MHTEPIPETUPOBATH MHGOPMAIIUIO PA3IMYHBIX
BUJIOB W (OpM TIpeacTaBliCHHs, TOJy4aeMyl0 €3 pPa3HBIX HCTOYHUKOB (HAY4YHO-
MONYJISIPHAST JTUTEpATypa XUMHUYECKOTO COJIEpkKaHUS, CHPABOYHBIE MMOCOOUS, PECYpPCHI
NuTtepHera), KpUTUYECKHM  OLICHUBATh MPOTUBOPEUYMBYID U  HEIOCTOBEPHYIO
nH(bOpMAIHIO;

YMEHUE TMPUMEHSTh pa3IMYHbIE METOAbl M 3alpoChl IMPU MOUCKE U OTOOpE
MH(pOpMALIMKU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX JJI BBITTOJTHEHUS YUYEOHBIX U
MO3HABATEIBHBIX 33J]a4 OINpENEIEHHOr0 THMa, NPUOOpPETEHHWE OmbiTa B 00JIacTH
WCIIOJIb30BaHUs UHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, OBJIaJeHUE
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KYJIbTYpOH aKTUBHOT'O UCIIOJIH30BAHUS PA3JIMUHbBIX IOUCKOBBIX CUCTEM, CAMOCTOSITEIBHO
BBHIOMpaTh ONTUMANbHYIO (GOpMYy MpeAcTaBieHUs HHPOPMAIMU U WILIIOCTPUPOBATH
penraeMble 3a7a4i HECJIOKHBIMU CXeMaMu, JuarpaMMaMu, IpyrumMu popmamu rpaduku
1 MX KOMOWHAIUSIMU,

yMEHHE  UCIOJb30BaTh M  aHAIM3UPOBATh B  IMpolecce ydyeOHOW U
HCCIIEIOBATEIBLCKON  JIESITEIBHOCTH HMH(POPMAIMI0O O BIMSHUU TPOMBIILICHHOCTH,
CEJILCKOT0 XO3SIMICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOIIEH MPUPOTHON CPEIbI.

KoMmMmyHuKkaTUBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE TeMCTBUSA:

yMEHHUE 3aj7laBaTh BOMPOCHI (B XOje nuanora u (WiM) AUCKYCCHUHU) TO CYIIECTBY
o0OcyxaaeMoi TeMbl, (POPMYJIUPOBATH CBOU MPEIOKEHHUSI OTHOCUTEIIBHO BBIMOJIHECHUS
IIPEUIOKEHHOU 3a/1a4H;

npuoOpeTeHne OMbITa MPE3CHTAIIMU PE3YJIbTATOB BBITIOJTHEHUS XUMHUYECKOTO
sKcriepuMeHTa (J1abopaTOpHOrO OIMbITa, Ja0OPATOPHOM pabOThl MO HCCIEAOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO NMPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMM IIO3HABATEIBbHOU W
UCCJICIOBATEILCKOM JIEITEIIBHOCTU MPU PEIICHUN BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE
yuéTa OOIIMX WHTEPECOB U COTJAacOBaHUs MO3UIUNA (0OCYXKIeHUs, OOMEH MHEHUSMU,
«MO3TOBbI€ IITYPMbI», KOOPJMHAIIMSI COBMECTHBIX JTEUCTBUM, OMpPEACICHNE KPUTEPUEB
TI0 OIIEHKE KaueCTBa BHITTOJIHEHHOMN pabOThI U Jpyrue);

PeryasiTuBHble yHUBeEpPCajbHble y4eOHbIC AeHCTBUMA:

YMEHHE CaMOCTOSITEIBHO OINPEACNATh IeMU JACSATENbHOCTH, IUIAHUPOBATb,
OCYIIECTBIISITh, KOHTPOJIMPOBaTh M TIPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpaTh Haumbosee A(QQPEKTHUBHBIE CMOCOOBI pEIICHUS Y4YeOHBIX U
MO3HABAaTEIbHBIX  3aJad, CaMOCTOSITEIbBHO COCTaBIATh WM  KOPPEKTUPOBATH
MPEJIOKEHHBIA aJITOPUTM JICMCTBUM MPU BBINOJIHCHUH 3aJaHUNM C YYETOM MOIYUYEHUS
HOBBIX 3HAHWM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX W pEaKIHsIX, OICHUBATH
COOTBETCTBHE IOJIyYEHHOTO PE3yJIbTaTa 3asBJICHHOM LI€JIW, YMEHHE HCIIOJIb30BaTh U
aHAJM3UPOBATH KOHTEKCTHI, PEIJIaraeMbI€ B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX Pe3yJIbTaTOB MO OCBOSHUIO 00S3aTEIBHOTO COJIEP KAHMS,
YCTaHOBIIEHHOTO JIaHHOU (eepalibHON paboueil mporpaMMoO, BBIIEISIOT: OCBOSHHEIC
OoOydJaromMMUCS HAayYHbIC 3HAHWS, YMEHHS W CHOCOOBI JEWCTBUM, crenuduueckue
JUTSL TIpEAMETHOW o0mactu «XWMUsS», BHABI JACATEIBHOCTH TIO TMOJYYCHUIO HOBOTO
3HAHWSI, €70 WHTEPIPETAIINH, TPEOOPa30BaAHUIO U MPUMEHECHUIO B PA3TUYHBIX YICOHBIX
Y HOBBIX CUTYyalUsX.

K koHmy oOyuenuss B 8 kiacce mpeaMeTHBIC Pe3yIbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpakaTh COOPMUPOBAHHOCTh Yy O0YUAIOIINXCS YMEHUM:
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pPacKpbIBaThb CMBICJ OCHOBHBIX XHMHWYECKMX IIOHATHM: aTOM, MOJIEKYJa,
XUMHYECKUH 3JEMEHT, MPOCTOE BEUIECTBO, CIOXKHOE BEUIECTBO, CMECh (OJTHOPOAHAS U
HEOJHOPOJHAsA), BAJEHTHOCTb, OTHOCHUTENbHAs aTOMHAas M MOJEKYyJspHas Mmacca,
KOJIMYECTBO BEWIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBast JOJII XUMUYECKOTO JIIEMEHTA
B COCAMHEHWU, MOJSIPHBIM  00BEM, OKCHJA, KHUCJIOTa, OCHOBaHUE, COJlb,
ANEKTPOOTPULIATETLHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKasl peakius, Kiaccupuxkanus
pEeaKIuii: peaKkiuyu COCAUHEHMS], PEAKIMKU PA3JI0KEHUS, PEAKIIMN 3aMELIEHUS, PEaKIUn
0o0OMEHa, 9K30- U IHJOTEPMHUUYECKUE PEAKIUH, TEIUIOBOU d3(PPeKT peakuuu, Sapo aToMa,
ANIEKTPOHHBIN CJOM aToma, aToOMHasi OpOWTalb, paguyc aTomMa, XUMHUYECKas CBS3b,
NOJISIPHAsT U HEMNOJSpHAs KOBAJICHTHAsl CBSA3b, MOHHAS CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J0Jis BellecTBa (IIPOLIEHTHAs KOHIIEHTPAILUs1) B PacCTBOPE;

WJUTFOCTPUPOBATh B3aMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUN U IPUMEHSTH 3TH
NOHATUSA NPY ONMCAHUM BEILIECTB M UX MPEBPALLICHUIL;

UCIOJIb30BaTh XMMHYECKYI0 CHMBOJUKY [IJIi COCTaBJi€HHS (OPMYJ BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUK;

OTpeIeNSATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTENEHb
OKHUCJICHHMSI DJIEMEHTOB B OWHApHBIX COEIMHEHHUAX, MPUHAJICKHOCTh BEIIECTB
K OIpeAeNIEHHOMY KJIacCy COEAMHEHUM Mo QopMynaM, BHJ XHMHUYECKOH CBSI3H
(xOoBaJICHTHAsI 1 MOHHASI) B HEOPTAHUYECKUX COCTMHEHUSX;

packpeiBaTh cMbIch llepuoanueckoro 3akona /(.M. Menneneesa: 1eMOHCTPUPOBATH
[IOHMMAaHUE IEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKHUX 3JEMEHTOB OT HX
nonoxxkeHuss B Ilepuonnueckor cucTeMe, 3aKOHOB COXpPAaHEHUsT MacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHHs], 3aKOHa ABOTaapo;

ONMKCHIBATh M XapakTepu3oBaTh TaOaMuHylo ¢opmy I[leproguueckoil cucteMbl
XUMUYECKUX AJIEMEHTOB: Pa3JIMuyaTh MOHATHUSA «TJlaBHas noArpynna (A-rpynmna)» u
«miobounas mnoxrpynna (b-rpynma)», Mameie W OOJBIIME TEPUOIbI, COOTHOCUTH
o003HaueHus, KOTopbie UMerTcs B Tabmune «llepuoguueckas cucreMa XUMHUYECKUX
sanemeHTtoB [[.M. MeHnaeneeBa» ¢ 4YHCIOBBIMU XApPaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3aps] sapa, oOIIee YHUCIO 3JIEKTPOHOB U
pacnpeeneHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBaTh  XMUMHUYECKHE  OJEMEHTbl, HEOPraHUYeCKHUE  BEIIECTBa,
XUMHYECKUE PpEaKIUu (10 YHUCIy M COCTaBY YYACTBYIOIIMX B PEAKLUUU BEILECTB,
o TerIoBoMY 3P (DEKTy);

XapaKkTepHu30BaTh (OMHUCHIBAThH) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB Pa3IUYHbIX
KJIACCOB,  MNOJTBEp)KAas  ONHWCAHME  IPUMEPAMH  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTAaBa,
BO3MOKHOCTH MPOTEKaHUs XUMHUYECKNX NIPEBPALICHUIN B PA3JINYHBIX YCIOBHSIX;

BBIYUCIIATE OTHOCHUTEIBHYIO MOJIEKYJISIDHYIO MW MOJIIPHYIO MAacChbl BEIIECTB,
MacCOBYIO JIOJK XMMHUYECKOIO 3JIEMEHTA MO0 (POpMyJie COEIMHEHHS, MACCOBYIO JOJIO
BEILIECTBA B PACTBOPE, MPOBOAUTH PACYETHI 10 YPABHEHUIO XUMUYECKON PEAKIIUY;
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MIPUMEHATH OCHOBHBIE OINEPAIIMN MBICIUTEILHON JIESITEIbHOCTH — AaHAIIA3 U CUHTES,
CpaBHEHHE, 0000IIeHNE, CUCTEMATU3allUI0, KIACCU(PUKAIMIO, BBIIBICHUE MPUYMHHO-
CJICICTBEHHBIX CBA3€M — JUISI U3YYECHUS CBOMCTB BELIECTB M XMUMHUUYECKUX PEAKIUW,
€CTEeCTBEHHO-HAYUYHbIE METO/Ibl TIO3HAHUS — HAOJIOZIEHNEe, U3MEPEHHUE, MOJICTUPOBaHUE,
AKCTIEPUMEHT (peasIbHBIA U MBICIICHHBIN );

CJIeI0BaTh MpaBWJIaM IOJIb30BAaHUS XHMMHUYECKOM MOCYAOW M JabOpaTOPHBIM
o0Opy/IOBaHMEM, a TaKXe IMpaBWiaM OOpalleHuss C BEIIECTBAMH B COOTBETCTBHUHU
C UHCTPYKIMSAMU 1O BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OMBITOB IO MOJTYYEHUIO
U coOupaHuio Ta3000pa3HBIX BEHIECTB (BOAOpPOAA W KHUCIOPOA), MPUTOTOBJICHHUIO
PacTBOPOB C ONPENEIEHHON MACCOBOM JOJIEW pACTBOPEHHOIO BELIECTBA, IIJIAHUPOBATH U
NPOBOAUTh XUMHUUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOUEH U
KHUCJIOT C TTOMOIIbI0 UHAUKATOPOB (JIakMyc, peHoTanernH, METUIIOPAHK U IPYTHE).

K xoniy oOyuenust B 9 kijiacce mpeaMETHBIC pe3yJbTaThl Ha 0Aa30BOM YPOBHE
JTOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Yy 00YYAIOIMINXCS YMEHUM:

PacCKpbIBATH CMBICIT OCHOBHBIX XUMUYECKUX MOHATHI: XUMUUECKUI 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEILIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJIECHHUS, XUMHUYECKAs pEeaKLMs, XUMHUYecKas
CBsI3b, TEIUIOBOM 3P (EKT peakiuu, MOJb, MOJAPHBIM 00BEM, pacTBOpP, IEKTPOJIUTHI,
HERJICKTPOJIUTHI, DJIEKTPOJIIUTAYECKAs] JIMCCOIMAIUS, pEeaKIM HMOHHOTO OOMeHa,
KaTajau3aTtop, XHMHUYECKOE paBHOBecHe, oOOpaTHMble U HeoOpaTUMBIE pPEaKIUH,
OKHCIIUTEIBbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN, OKUCIIUTEINb, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTAHOBJICHUE, AJJIOTPONHs, aM(pOTEPHOCTh, XUMHUYECKas CBS3b (KOBaJEHTHas,
MOHHAsl, METAJIMYECKAs), KPUCTAIUIMUECKAsl PEIIETKa, KOPPO3Usl METAJIOB, CIUIABBI,
CKOPOCTh XMMHWYECKOW peakiuu, NpeaesibHO aonyctumas KoHneHTtpauus [IJIK
BEILECTBA;

WUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMUMHYECKUX MOHATUN U NPUMEHSATHITH
MOHSATHS MPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

MCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJII COCTaBleHUs (OPMYNT BEUIECTB H
YPaBHEHUN XUMUUYECKUX PEAKIINN;

ONpEeAEHsATh BaJCHTHOCTh W CTEIEHb OKHUCJIEHUS XHUMHUYECKUX DIIEMEHTOB
B COCAMHEHMSAX Pa3IMYHOTO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K OINPEICIEHHOMY
KJIACCy COCAMHEHHMH 1Mo ¢dopMmysnaMm, BUA XUMHUYECKON CBs3M (KOBaJeHTHas, MOHHAs,
METAJUIMYECKasi)) B HEOPraHUYEeCKUX COEIUHEHMSIX, 3apsi] HOHa MO0 XUMHYECKOU
dbopmyie, xapakTep Cpeabl B BOJHBIX PAacTBOpaX HEOPTaHUYECKUX COCIMHECHHM, THII
KPHUCTAJUIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh ~ cmbict  [lepmognueckoro  3akona .M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 MOHMMAHUE: OMKUCHIBATh U XapaKTEPU30BaTh TaAOIUUYHYIO (hopMy
[lepuonnyeckord CHUCTEMBI XMMHYECKUX 3JIEMEHTOB: pa3jvdyaTh MOHSTHS «TJIaBHas
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynna)y», mansie u Ooibiine
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MEePUOIbl, COOTHOCUTHh 00O03HAYEHUsS, KOTOPbIE MMEIOTCS B MEPUOAUYECKON TabuIle,
C UHCIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XUMUUYECKHUX DJIEMEHTOB (COCTaB U
3apsia siApa, 00IIee YUCIO JIEKTPOHOB U pACHpeeTICHUE UX M0 JIEKTPOHHBIM CIIOSIM),
OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCAMHEHUN
B IIpejieax MaJIbIX MEPUOJI0B U TJIABHBIX MOATPYIIL ¢ YYETOM CTPOCHHS UX aTOMOB;
KIaccUUIUPOBATh  XMMHYECKHUE  DJEMEHTHI, HEOPraHMYeCKHWE  BEIIEeCTBa,
XUMUYECKHE peakiuu (M0 YHUCIy U COCTaBy YYAaCTBYIOIIMX B PEaKI[MU BEIIECTB,
10 TeTI0BOMY (D (PEKTy, MO U3MEHEHUIO CTENIEHENH OKUCICHUS] XUMUYECKUX DJIEMEHTOB);
XapaKTepU30BaTh (OMUCKHIBATD) OOIINE U CIIEUPUICCKUE XUMUYECKUE CBOMCTBA
MIPOCTHIX M CJIOXKHBIX BEIIECTB, MOATBEPKAasi ONMMCAHUE MPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIH;

COCTaBJISITh YPaBHEHUS DJICKTPOJUTUUECKON IUCCOLMAIMM KHUCJIOT, IIEoYer u
COJICH, TOJHBIE M COKpalléHHBbIE ypaBHEHUSI PEAKIMA HMOHHOTO OOMEHa, YpaBHEHUS
peaKIui, MOATBEPKIAIOIINX CYIIECTBOBAHUE TEHETUYECKOU CBS3U MEXY BEIICCTBAMHU
Pa3IMYHBIX KJIACCOB,;

PacKpbhIBaTh CYIIHOCTh OKUCIUTEILHO-BOCCTAHOBUTEILHBIX PEAKITUN MOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHca dTHX PEaKIIHii;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHSI, BO3MOXKHOCTH
IPOTEKAaHUSI XUMUYECKUX TPEBPALICHUN B PA3JIUYHBIX YCIOBUAX;

BBIYHCIISIT OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O W MOJSIPHYIO MAaccChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO AJIEMEHTa Mo (GopMylie COeUHEHUS, MACCOBYIO JIOJIIO
BEILECTBA B pacTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKOUN pEAKIINH;

coON0aTh TpaBWiIa TOJB30BAHUS XMMHUYECKOW TMOCYAOW U JabopaTOpHBIM
o0opyZoBaHMEM, a TaKXKe TMpaBuiia OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIIMSIMU T10 BBITIOJIHEHUIO JTA00OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHHUIO
¥ COOMpaHUIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YTJIEKUCIIOTO ra3a);

OPOBOJIUTh pPEAKLMHM, MOATBEPKAAIOIINE KAuEeCTBEHHBI COCTAaB pPa3IUYHBIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOpHI-, OpOMHI-, HOAMA-, KapOOHAT-,
docdat-, cunukar-, cynbdart-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS ¥ MOHBI U3YYCHHBIX
METAJIJIOB, TPUCYTCTBYIOLIKE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

MIPUMEHSITH OCHOBHBIE ONEPALIN MBICIIUTEIbHOU IESITEIbHOCTH — AaHAJIN3 U CUHTE3,
cpaBHeHHE, OOOOIIEHHE, CUCTEeMaTH3allUI0, BBISBICHUE MPUINHHO-CICACTBEHHBIX
CBSI3€M — Il HM3YyYEHUs CBOMCTB BEIIECTB M XUMHYECKUX PEAKLUH, €CTECTBEHHO-
HAy4YHbIE METOJIbI TTO3HAHUS — HAOIIOJICHUE, N3MEPEHUE, MOJICTTUPOBAHNE, SKCTICPUMEHT
(peanbHbIN U MBICIICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne HaumenoBaHue KonnuecTBo IIporpammHoe coaep:kaHue JyIeKTPOHHBIE (U] POBbLIE)
n/n 4acoB o0pa3oBaTeJIbHbIC peCypcChl

pa3/ies10B U TeM
y4eOHOro nmpeaMera

Paznea 1. IlepBoHavya/ibHbIEe XUMHYECKUE OHATHSA

1.1

XUMHUA — BayKHas
0071aCTh €CTECTBO3HAHUS
Y IIPAKTUYECKON
JIEATSIIFHOCTH YeJIOBEKa

5

[Ipenmer xumun. Ponp XuMHUM B KHU3HU
yelioBeka. XUMHUS B CUCTeMe Hayk. Tema u
BemiecTBa. DU3MYECKHE CBOMCTBAa BEIIECTB.
ArperatHoe cocTossHME BellecTB. IloHsaTue o
METOJIaX MO3HaHUS B XMMHUU. YHUCThIE BEIIESCTBA
u cMecun. CrocoObl  paszelieHHs] CMecCeH.
XUMHYECKU  3KCHEpUMEHT: JlemoHcTpauuu:
3HAKOMCTBO C  XUMHMYECKOW MOCYAOM, ¢
npaBuUjaMu paboTHl B TaOOPATOPUH M IMpUEMaMU
obOpameHust ¢ J1abopaTOpHBIM 00O0PYIOBaHUEM.
dusnueckue CBOMCTBA 00pasioB
HEOPraHWYECKHWX BEIIECTB — METAJIOB U
HeMeTaioB. CrocoObl  pa3jieiieHus  cMmecei
(punpTpOoBaHWE, BBIMAPHBAHUE, TUCTHIUISIIMS,
xpomaTtorpadus).

JlabopaTopHBIE OIBITHI:

N3yuenne u onucaHue (PU3NUYECKUX CBOMCTB
00pa31l0B HEOPTAHUYECKHX BEIIIECTB.

N3ydyenune cmocoboB pazgeneHus cmeced (¢
MTOMOIITbIO MarHuTa).

[IpakTrueckue paboThI:

http://school-collection.edu.ru
bu6anorexa IIOK
https://m.edsoo.ru/7f41837c
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Ne 1. TIpaBuna pa®oTsl B 1a00paToOpuu U NPUEMBI
oOpaitieHust ¢ 1abopaTOPHBIM 00OPYAOBAaHUEM.
Ne 2. Pazgenenne cmeceil (Ha mpuMepe OYHUCTKU
NOBapEeHHOU COJIN)

1.2

BemecTBa n
XUMUYECKHUE PEaKIuu

15

ATOMBI U MOJIEKYJIbl. XUMHUUYECKHUE DJICMEHTHI.
CuMBOJIBI XMMHUUYECKHX 3JeMEHTOB. IIpocThie u
CJIOKHBIE  BEHIECTBA. ATOMHO-MOJICKYJISPHOE
yueHue. Xumudeckas ¢dopmyna. BajaeHTHOCTH
aTOMOB  XHMHYECKHUX  DJIICMEHTOB. 3aKkoH
IIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCHTEIbHAS
atoMHasi macca. OTHOCUTEIbHAS MOJICKYJIApHAs
Macca. MaccoBast 7019 XUMHYECKOIr'o dJIeMeHTa B
coequHenuu. KomamuecTBo BemiecTtBa. MOoJb.
Monsapuaass Macca. B3auMoOCBsI3b KOJHMYECTBA,
MAaCChl U YUCJIA CTPYKTYPHBIX €IMHUII BEIIECTBA.
Pacuértnl T10 dhopmynam XUMHAYECKUX
coenuHeHni. DuU3NYEeCKHe U  XUMHWYECKHE
ABJICHUS. XUMHUYECKasl peakius U €€ MpU3HAKHU.

3akoH COXpaHEHHUs MacChbl BEILIECTB.
Xumudeckue  ypaBHeHus.  Kmaccudukarus
XUMHAYECKHUX peakuuii (coennHeHus,

pa3NoKeHUs, 3aMeIIeHHs, OOMEHa).
XUMUYECKUN 3KCIIEPUMEHT:

JlemoHCTpauuu:

duznueckue CBOMCTBa 00pa3ion
HEOPTaHWYECKUX  BEIIECTB — METaUIOB U
HEMETaJUIOB.

OO6pa31ibl BelIeCTB KOTUYECTBOM | MOJIb.
®duznueckue sBIeHUs (IJIaBJIEHUE BOCKA, TasTHUE
JbJla, PAaCTHPAHUE Caxapa B CTYIKE, KUIICHUE U

http://school-collection.edu.ru

bu6anorexa IIOK
https://m.edsoo.ru/7f41837c
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KOHJICHCAITUS BOJIBI).
Xumudeckue — sABieHUss  (TOpeHUe  CBeEuH,

IPOKAJINBAHUE METHOM MIPOBOJIOKH,
B3aMIMOJICHCTBHE COABI WM Mela C COJISTHOU
KHCJIOTOM).

Hab6mronenue MIPU3HAKOB MPOTECKaHUS

XUMHYECKUX peakuui (pasjokeHue caxapa,
B3aMMOJICICTBUE CEPHOM KHUCJIOTBHI C XJIOPUIAOM
Oapus, TOJyYE€HUE U pa3sioKEHHE TUAPOKCHIA
veau (II) nmpu nHarpeBanum, B3aMMOJEHCTBHE
xesesa ¢ pactBopoM cou meau (11).

OnbIThl, WUTIOCTPUPYIOUINE 3aKOH COXPAHEHUS
MAacCChlI.

JIabopaTOpHBIE OMBITHI:

Coznanue Mojenen MOJIEKY
(IapocTepKHEBBIX).

Onucanue (QU3MYECKUX CBOWCTB  0OpasIloB
HEOPraHWYECKUX BEIIECTB — METauIOB M
HEMETAJIOB.

HaGmonenne ¢usnueckux (TIiaBjaeHWE BOCKa,
TasHUE JbJa) U XUMUYECKUX (TOpEHHE CBEYH,
MPOKAJIMBAHUE MEJHOI IPOBOJIOKH ) SIBJICHU.
Habmonenue u omnucaHue MIPU3HAKOB
NPOTEKAHUSI XMUMHUYECKHX pEaKUUid  pa3HbIX
THUIIOB.

Brraucnenus:

OTHOCHUTEJIBHOM MOJIEKYJISIPHOM MacChl BEIIECTB,
MOJISIPHOM MaccChl, MacChbl BEIIECTB, MAacChl U
KOJMYECTBa  BEIECTBA;  MAcCOBOM  J0JHU
XUMHUYECKOTO AJIEMEHTA o bopmyie
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COCMHEHUSA, 10 YPABHEHUSAM XHUMHUYECKUX
peaKkuui: KOJIMYECTBA, MAacChl BELIECTBA IO
U3BECTHOMY KOJMYECTBY, MAacC€ PEarcHTOB WIIU
MPOAYKTOB PEAKIINU.

Hroro no pazneny

20

Paspnen 2. BakHelme npeacTaBuTe M HEOPraHUYeCKUX BelIeCTB

2.1 | Bo3ayx. Kucnopon.
[Tousatue 06 oxcuaax

6

Bosnyx — cmech razoB. CocraB BO3ayxa.
Kucnopog — »neMeHT M MIpOCTOE BELIECTBO.
Haxoxnenue KHCTIopoaa B pUpoJIE,

bu3uYeCKre U XUMUYECKUE CBOMCTBA (peakiuu
roperusi). Oxcuabl. IIpuMeHeHue Kuciopoja.
Cnioco0bl mosydeHus: KUCJIOpoia B JabopaTopuu
U npomblnuieHHocTH. KpyroBopor kuciopona B
npupoae. O30H — amIoTpornHas MoAuQUKaIUs
kuciopona. TeroBoit 3ddexkT XuMUIeCKou
peaKkuy, TEPMOXUMHUYECKHE YpPAaBHEHUS, DK30U
SHAOTEPMHUYECKUE peakiuu. TOIMBO: yrojib U
METaH. 3arpsi3HEHUE  BO3/yXa, YCUJICHUE
napHuKoBoro 3¢ @dekra, paspynieHue 030HOBOTO
CJI0S1.

XUMHUYECKUN SKCTIEPUMEHT:

JlemoHcTpanuu:

KauectBeHHOE ONIPEAEIICHUE COIEPHKAHUS
KHCJIOPOJia B BO3/IyXE.

[lomyyenne, coOupaHue, pacno3HaBaHHE U
V3y4YE€HHUE CBOMCTB KUCIOPOAA.

HaGmronenne  B3aWMMOIEWCTBHSI  BEHIECTB  C
KHCJIOPOJOM U YCIIOBUSI BO3HUKHOBEHUS U
peKpanieHus ropeHus (moxapa).

http://school-collection.edu.ru

bu6anorexa IJOK
https://m.edsoo.ru/7f41837c
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JlaGopaTOpHBI OMBIT:

O3nakomiieHHue ¢ oOpa3llaMud  OKCUJIOB U
OIMUCAHUE UX CBOMCTB.

[Ipaktuueckass paborta: Ne 3. IlomyyeHue wu
cobupaHue KUCIOPO/ia, U3yuYEeHHE €ro CBOUCTB.
Beruncnenus:

MOJICKYJISIPHOM MacChl KHCJIOpOJa M O30Ha Ha
OCHOBaHMHM AaTOMHOW MacChl  XMMHYECKOTO
JJIEMEHTa; KOJMYECTBA, MAcCChl BEIIECTBa IO
YPaBHCHHSIM XUMHUYCCKUX PCAKIIHIA.

2.2

Bopopoa. Ilonsitue o
KHUCJIOTaX U COJISIX

Bomopon — »aeMEHT W TpPOCTOE BEIIECTBO.
Haxoxnenue Bomopona B npupoje, Gusudeckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CITOCOOBI
nostydeHus. Kucinorel u conu. MomsipHbIil 00BEM
ra3oB. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHUSIM.
XUMHUYECKUN IKCTIEPUMEHT:

JlemoHcTpanuu:

[Tonyuenne, coOupaHue ©  paclo3HaBaHUE
BOJIOpO/Ia.

BzaumonerictBue BoAopoaa C OKCHIOM MEIH
(1.

JIaGopaTOpHBIA OMBIT:

BzaumopeiicTBue KUCIOT ¢ METaJlJIaMH.
[Mpaktuyeckas pabora: Ne 4. Tlomydenwe wu
cobupanure BOA0pOaa, M3YICHUE €r0 CBONCTB.
Brerancnenus:

00BbEMa, KOJIMYECTBA BEIIECTBAa ra3a IO €ro
HM3BECTHOMY KOJHWYECTBY BEIIECTBA WM 00BEMY;
00BbEMOB Ta30B MO YypPaBHEHUIO pEaKIMU Ha
OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUH Ira30B.

http://school-collection.edu.ru

bu6anorexa IIOK
https://m.edsoo.ru/7f41837c
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2.3

Bona. PactBopbl.
I[ToussTe 00 OCHOBAHUAX

duznueckue CBOWCTBA BOAbL. Boma  Kak
pactBOpUTENb. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanuss PactBopel. Posis pacTBOpOoB B
MPUPOJE U B )KU3HU 4enoBeka. KpyroBopot Boibl
B IpUPOAE. 3arpsA3HEHUE NPUPOIHBIX BOJI.
OxpaHa ¥  O4YMCTKAa  MOPUPOJHBIX  BOJI.
HacplllieHHbIE W HEHACHIIIEHHBIE PAaCTBOPBI.
PactBopuMocCTh BeniecTB B Boje. MaccoBasi 10715
BEILIECTBA B pPaCTBOPE.

XUMHUYECKUN IKCTIEPUMEHT:

JlemoHcTpanuu:

PacTBopeHue BEILIECTB C pa3IMYHOMN
pPacTBOPUMOCTBHIO.

B3anmopeiicTBue BOJIbl ¢ METAIUIAMH (HATPUEM U
KaJIbILIEM ).

HccnenoBanue pacTBOPOB KHUCIIOT U IIEJIOYEH C
IIOMOLIBI0 MH/IUKATOPOB.

JlaGopaTopHBIE OIBITHI

HccnenoBanne  0COOCHHOCTEW  pacTBOpPEHUS
BEIIECTB C  PA3JIMYHOU  PACTBOPUMOCTHIO.
[IpuroroBieHre pacTBOPOB C OMNPEACIEHHON
MAacCCOBOM JI0JIEN PACTBOPEHHOTO BELIECTBA.
[Mpaktuyeckas pabdora Ne 5. IlpurortoBienue
pacTBOPOB C ONPEIACIEHHOW MACCOBOM J0JEH
pacTBOPEHHOI'O BEIIECTBA.

Brruucnenus:

C HCHOJIb30BAHUEM IIOHATUS «MAcCOBasi JOJs
BEILIECTBA B PACTBOPEY.

http://school-collection.edu.ru

bu6anorexa [JOK
https://m.edsoo.ru/7f41837c

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX

11

Knaccudukanus HeopraHM4ecKUX COEAUHEHHUIA.
OKcHuabL. Knaccudukanus OKCHJIOB:

http://school-collection.edu.ru

bu6anorexa [JOK
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COEIUHEHUU

cosneoOpasyromue  (OCHOBHBIE,  KHUCJIOTHBIE,
aMmdoTtepHbIe) u Hecoseo0pa3ytomue.
Homenknatypa  okcugoB.  dusuueckue u
XUMHYECKHUE CBOWCTBA OKCHIOB. Ilomydenwue

OKCH/IOB. OcHoBaHus. Knaccuduxanus
OCHOBAaHMI:  IIENOYM U  HEPACTBOPUMBIE
OCHOBAHUSI. Homenknatypa OCHOBAHUII.
duznyeckue U XUMUYECKHE CBOICTBa

ocHoBaHui. Ilomyuenne ocHoBaHuil. KucioTsl.
Knaccuduxanus kucnor. HomeHkiatypa KUCIOT.
@uU3NYeCKUe M XUMHUYECKHE CBOWCTBA KHUCIOT.
Pan axktuBHoctu w™metamioB H.H. bekerona.
[Tonyyenue kucnor. Conu. HomeHknarypa
coneii. PU3NYECKUE M XHMHUYECKHE CBOWCTBA
conei. Ilomydenue cosier. I'eHeTnyeckas CBs3b
MEXKIy KIacCaMH HEOPTraHUYECKUX COECTMHEHUIA.
XUMHYECKUN SKCTIEPUMEHT:

JlemoHcTpanuu:

OO0pa3ipl HEOPraHUYECKUX BEIIECTB PA3THUHBIX
KJIACCOB.

OnbIThI, WUTIOCTPUPYIOIIME XUMHYECKHE
CBOMCTBA KJIACCOB HEOPTAHUYECKUX BEIIECTB.
JlaGopaTopHBIE€ ONBITHI

Onpenenenue pacTBOPOB KUCIOT U LIEIOYEH C
MTOMOUIBIO MH/IMKATOPOB.

N3yuenue B3aWMOJICUCTBUS KHUCIIOT Cc
METAJUIAMU, PEAKIUN HEUTPATIU3ALIIH.
B3aumopelictBue pacTtBopa CEpHOW KHUCIOTHI C
okcusiom menu (II).

[Tonyuenue HEPACTBOPUMBIX OCHOBAHUM.

https://m.edsoo0.ru/7f41837c¢
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BriTecHeHne OomHOTO MeTalsia  ApPYTHM U3
pacTBOpa COJH.
[Ipaktuueckass pabora Ne 6. Pemenue

AKCIIEPUMEHTAIBHBIX 3ajgad o TEME
«Baxuenmue KJIaCCBI HEOPTaHUYECKUX
COCIUHEHUN.
Brruuciaenus:

0  YpPaBHEHUSM  XMMHMYECKOM  PEaKIUU:
KOJIMYECTBA BellecTBa, 00bEMaA, Macchl IO
U3BECTHOMY KOJIMUECTBY BEILECTBA, OO0BEMY,
Macce peareHTOB WM MPOJYKTOB PEAKIIHH,

Hroro no pazneny

30

Paznen 3. Ilepnoanveckuii 3axkoH u Ilepuoaudeckasi cucrema xumnueckux 3jieMeHToB . . MenneneeBa. CTpoenue aToMoB.
Xumnueckasi cBA3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIEC PEAKIIUN

3.1 | Ilepuoauueckuii 3aK0H U
[Tepuonnueckas cuctema
XUMHYECKHUX 3JIE€MEHTOB
. 1. Menpeneena.
Ctpoenue aToma

7

[lepBbie MOMBITKU KIACCUPUKAIUUA XUMHUYECKUX
aneMeHToB. [loHsATHE O Tpynmax CXOJHBIX
AJIIEMEHTOB (ILIEJIOYHBIE U IIEJIOYHO3EMEIJIbHbBIC
MeETaJuIbl, rajoreHsl, WHEPTHBIC rasbl).
DOneMeHThl, KOTOphle 00pa3yroT amdoTepHbIe
OKCHUJIbI U TUApPOKCHIbI. [lepuoguueckuid 3aKoH.
[lepuoanueckas cucrema XUMHUYECKHUX
AJIEMEHTOB JI.W. MeHnpeneena.
KoporkonepuogHas ¥ JJIMHHO-TIEPUOIHAS
dbopmbr Tleproguueckol CUCTEMBI XUMHYECKHUX
anementoB J[.MI. Menneneesa. llepuonsr wu
rpynnbl.  ®OU3NYECKUH CMBICT  MOPSIKOBOTO
HOMEpAa, HOMEPOB MEPUOJA U TPYMIIbI AIEMEHTA.
Crpoenne aromoB. CoctaB aTOMHBIX SIEP.
N3oTonbl. DnexktpoHbl. CTpOEHUE 3IIEKTPOHHBIX
000704eK aTOMOB TNEpBbIX 20 XMMHYECKHX

http://school-collection.edu.ru
bu6anorexa IIOK
https://m.edsoo.ru/7f41837c
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anemeHTOoB llepuonnueckon cucremsl .U
MenneneeBa. XapakTepuCTHKAa XUMHYECKOTO
3JIEMEHTA 110 €r0 IOJ0XKEeHUI0 B Ilepuonnueckon
cucreme J[.M. MeHnneneeBa. 3aKOHOMEpPHOCTHU
U3MEHEHUS  paguyca aTOMOB  XHUMHUYECKHX
3JIEMEHTOB, METAINIMYECKUX U HEMETAIIINYECKUX
CBOWCTB MO rpynnaM M TMepUojiaMm. 3HAUYCHUE
[lepuoguueckoro 3akona wu Ilepuoguueckon
CHUCTEMbI XUMUYECKUX DJIEMEHTOB JJIsi Pa3BUTHUS
Hayku U npaktuku. /.M. MenaeneeB — yu€Hbiid u
IpaXJaHUH.

XUMHUYECKUN YKCTIEPUMEHT:

JlemoHcTpanuu:

B3aumoperictBue  rugpoxkcuzga  LMHKA 0 C
pacTBOpamMu KUCIIOT U IIEJI0YEN.
MopgenupoBaHue  CTPOCHMS  MOJIEKYJd  IIpU
IIOMOIIA PUCYHKOB, MOJEJIEH, DJIEKTPOHHBIX U
CTPYKTYPHBIX (DOPMYIL.

Tabmuma «Ilepuonudeckas cucTeMa XUMHIECKUX
sanemenToB .M. MenneneeBay.

JlaGopaTopHBIE€ ONBITHI

OznakomiieHHe C oOpaslmamMu METauioB M|
HEMETAJUIOB.

3.2

XuMH4YecKas CBSI3b.
OKHUCIUTEIBHO-
BOCCTAHOBHUTCIILHBIC
peaxiuu

Xumnueckas cBsi3b. KoBaneHTHasi (mojsipHas H
HEMOJISIpHAsi) CBA3b. OIEKTPOOTPULATEIbHOCTD
XUMUYECKUX  3yieMeHTOB.  MoHHas  CBs3b.
Crenenn OKHCJICHUSL. OkucnuTenbHO-
BOCCTAHOBUTEJIbHbBIC peakiuu. [Ipoueccer
OKHCIICHUSI U BOCCTaHOBIICHHS. OKUCIUTENH U
BOCCTAHOBHUTEJIM. XHMUYECKUNA HKCIEPUMEHT:

http://school-collection.edu.ru

bu6anorexa [JOK
https://m.edsoo.ru/7f41837c

29



http://school-collection.edu.ru/
https://m.edsoo.ru/7f41837c

u3yueHue oO0pa3lloB BEIIECTB METAUIOB U
HEMETAJIJIOB,  B3aUMOJCHCTBHE  TUIPOKCHUJIA
IIMHKa C pacTBOpaMHM KHUCJIOT U UIEJIOYeH,
IPOBEICHUE OITBITOB, WUTFOCTPUPYIOITUX
OpUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakiuii  (rOpeHWe, peakiuu  Pa3IoKEHHUs,
COCJTUHECHUA). XUMHUYECKUI AKCTIIEPUMEHT:
Hemounctpanuu: ONBITE,  WITIOCTPUPYIOIINE
OpUMEPhl  OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakiuii  (ropeHWe, peakiuu  Pas3IoKEHUs,
COCJTUHCHUA).

Uroro no pazneny 15
PesepBHOE Bpems 3
OO011ee KOJIMYECTBO YaCOB I10 68

porpaMme

30




9 KVIACC

Ne
n/n

HaumenoBaHue
pa3aesioB U TeM
y4eOHOro nmpeaMera

KoaunuecTBo
JacoB

IIporpammHoe conep:xanue

JyIeKTPOHHBIE (U] POBbLIE)
o0pa3oBaTe/IbHbIC PeCypChl

Pasznen 1. BemecTtBo 1 XUMHYECKHE PeaKIMHU

1.1

IToBTOpEHUE N
yrayOJieHUe 3HaHU !
OCHOBHBIX pa3J/ieJIoB
Kypca 8 kiacca

5

[lepnonnueckui 3aKOH. ITepuoguueckas
cucrtemMa  XuMudeckux  snemenroB .M.
Menpaeneena. Crpoenue aTOMOB.
3aKOHOMEPHOCTH B  HU3MEHEHHUM  CBOWCTB
XUMUUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOIOB,
KIS, Kalblud WU HUX COCIMHEHUH B
COOTBETCTBUM C TIOJOKEHUEM DJIEMEHTOB B
[lepuoguueckoii cHUCTEME U CTPOEHUEM HX
aTomMoB. CTpO€HHE BEIIECTBA: BUAbl XUMUYECKON
CBS3U. THUIBI  KPUCTAIIMYECKUX  PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEUIECTBA OT THIIA
KPUCTAJUIMYECKON PEIIETKM U BUJA XUMHUYECKON
cB3u. Krnaccubpukanwss W HOMEHKIATypa
HEOPraHUYECKUX BEIIECTB. XHUMUYECKHE
CBOMCTBA BELIECTB, OTHOCSILIUXCS K Pa3IM4YHBIM
KJIaccaM HEOPraHUYECKUX COCUHECHUN,
TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.
XUMHUYECKUN SKCTIEPUMEHT:

JlemoHcTpanuu:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAIIIMYECKUX
PELIETOK HEOPTaHWYECKUX BEIIECTB — METAJIOB
U HeMeTaioB (rpadura W anMasa), CIOKHBIX
BEILECTB (XJIOpUJIa HATPUS).

bu6anorexa IJOK
https://m.edsoo.ru/7f41a636

1.2

OCHOBHBIE

Knaccudpukanus XuMHUECKUX  peakuuil 1o

bu6anorexa [JOK
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3aKOHOMEPHOCTH
XUMHUYECKUX PEaKIUU

pazIMYHBIM TpHU3HaKaM (MO YUCIYy U COCTaBy
YY4acTBYIOIIMX B  PEAKIMU  BENIECTB, IO
TErI0BOMY 3(PdeKTy, Mo M3MEHEHHUIO CTEeNeHEeH
OKHCIICHUSI ~ XUMHUYECKUX  JJIEMEHTOB, IO
00paTUMOCTH, 1O YYaCTHUIO KaTalu3aTopa). IK30-
u SHJOTEPMHUYECCKUE peakiuu,
TepMOXUMHUYECKHe ypaBHeHHs. [loHstue o
CKOpPOCTH XuUMHUYeCKON peakiuu. [loHsitue 00
o0paTUMBIX W  HEOOpPATUMBIX  XUMHYECKHUX
peakiusix. [loHsTHE O  TOMOTEHHBIX H
reTeporeHHbIX peakuusax. [loHsTHe 0 KaTanmse.
[TonsiTe 0 xuMHUUeCKOM paBHOBecHH. DaKTOPHI,
BIIUSIONINE HA CKOPOCTh XUMUUYECKON peaKkIiuu 1

ITOJIOKCHUC XUMHYCCKOI'O paBHOBECCHA.
OKHCIIUTEIIFHO-BOCCTAHOBUTEIILHBIC PCaKInu,
BHGKTPOHHBIﬁ OaaHc OKHCJIHNTCIBHO-

BOCCTAHOBHUTENIbHON  peakuuu. CocTaBieHuUe
YpPaBHEHUN OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIX
peaxiuit c UCIIOJIb30BAaHUEM METO/1a
AJIEKTPOHHOTO OanaHca.

XUMHUYECKUN SKCTIEPUMEHT:

JlemoHcTpanuu:

HccnenoBanue 3aBUCHUMOCTHU CKOpPOCTH
XUMHUYECKOU peakunu oT BO3JICHUCTBUS
pasTUYHBIX (PAKTOPOB.

OnbIThI, WUTIOCTPUPYIOIIUE MIpUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui
(ropeHue, peakiny pa3ioKeHUs], COCTUHEHUS).
Breruucnenus:

KOJIMYEeCTBAa BellecTBa, OO0OBEMAa U Macchl

https://m.edso0.ru/7f41a636
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pEareHToB WJIM NPOAYKTOB IO YPaBHEHUIM
XUMHUYECKUX PEAKIIHM.

1.3

DIIEKTPOIUTHYECKAS
JTUCCOLTALINS.
XHUMUYECKUE PEAKLINU B
pacTBopax

Teopust  BIEKTPONUTHUYECKOM  JTHCCOLIMALIUU.
DJIEKTPONUTEL W HEANEKTPOJUTHL. KaThOHBI,
aHUOHBI. MeXaHU3M JHCCOIMAIlMM BEIISCTB C
pa3IMYHBIMUA ~ BUJAMHM  XMMHYECKOM  CBSI3H.
Crenenr jauccornuanuu. CuiibHble M cjaa0Oblie
anekTposuThl. Peakuuu  WOHHOrO  OOMEHa.
VYcnoBus nmpoTeKaHus peakiiiii HOHHOTO OOMEHa,
MOJHBIE W COKpalIEHHBbIE HWOHHBIC YpPaBHEHUS
peakuuii. CBOMCTBA KUCIOT, OCHOBAHUN U COJIEH
B CBETE MPEJCTABICHUN 00 AJIEKTPOIUTHYCCKOU
nucconanuu. KayecTBeHHbIE peakliMu Ha UOHBI.
[TonsiTHE O TUAPOIU3E COJIEH.

XUMHUYECKUN SKCTICPUMEHT:

JlemoHcTpanuu:

HccnenoBanue »a€KTPONPOBOTHOCTH PACTBOPOB
BEIIIECTB, Mpollecca JUCCOIMAIMU  KHUCIIOT,
niejao4eil U cojie (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB).

OnBITHI, WJUTIOCTPUPYIOIIHNE MPU3HAKU
MPOTCKAHUsS  peaKIuiu HOHHOI'O oOMeHa
(oOpa3zoBaHWe  ocaJka, BBIJICIICHHEC  Tas3a,
oOpa3zoBaHUE BOJIBI).

Pacrio3HaBaHue HEOpraHWYECKHX BEIIECTB C
MTOMOIIBIO KAYECTBEHHBIX PEAKIIMN HA UOHBI.
JIabGopaTOpHBIA OMBIT:

N3ydeHue mNOpuU3HAKOB TMPOTEKAHUA PEAKIHUU
MOHHOTO OOMEHa B PacTBOpax 3JIEKTPOJUTOB (C
0o0pa3oBaHWEM OCAaJKa, BBIJICJICHUEM Trasa,

bu6anorexa [JOK
https://m.edsoo.ru/7f41a636
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00pa3oBaHUEM BO/IbI).

[IpakTuueckas pabora:

Ne 1. PemeHne sKCnepuMEHTANBHBIX 3a1ad IO
TEME.

Brruucnenus:

110 YPABHEHUSIM XUMUYECKUX PEaKIIHil.

Hroro no pazneny

17

Pa3nen 2. HemeTasibl 1 X COeTMHEHUSA

2.1 | O0mas xapakTepucThKa
XUMHYECKUX IJIEMEHTOB
VIIA-rpynmsl. ["anoressl

4

O6mas XapaKkTepUCTUKA rajoreHOB.
OcoOeHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHbBIC
crerienn okuciieHus. CTpoeHue W (PU3HUECKUe
CBOWMCTBA MPOCTBIX BEHIECTB — TaJOTCHOB.
XHUMHUYECKHE CBOMCTBA Ha MpUMEpe XJopa
(B3aMMOJI€IICTBUE C METaUIaMHU, HEMETaJUIaMH,
mienoyamu). XsopoBoaopoa. CoisiHas KUCIOTa,
XUMUYECKHE CBOMCTBA, NOJIyYEHHUE,
IpUMEHeHue. [[ercTBue Xjiopa U XJIOpOBOAOPOAa
Ha OpraHu3M 4YeJjoBeka. BaxHenmue XJIopuasl U
UX HAXOXKJECHUE B IPUPOJIE.

XUMHUYECKUN SKCTIEPUMEHT:

JlemoHCTpauuu:

OnbIThI, OTpakaroIue buznueckue u
XUMUYECKHE  CBOMCTBA TajJOT€HOB U  HX
COeIMHEHUN (BO3MOXHO UCII0JIb30BaHUE
BHJICOMATEPHAJIOB).

O3nakomiyieHne ¢ oOpa3lamMu  XJIOPUJIOB
(ramoreHuioB).

JlaGopaTOpHBIii OMBIT:
W3yyeHne CBOMCTB CONSTHOW KUCITOTHI.

bu6anorexa IIOK
https://m.edsoo.ru/7f41a636
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[IpoBeneHue Ka4eCTBEHHBIX PEAKIIUN HA XJIOPUI -
VOHBI.

[Ipaktuueckast padota Ne 2: [lonydyenue cossiHON
KHUCJIOTBI, U3YYEHUE €€ CBOUCTB.

Beruucnenus:

[0 YpPaBHEHMUSIM XUMHUUYECKUX PpEAKUUN, €Cclu
OJIMH W3 pEeareHTOB JIaH B U30bITKE.

2.2

OO61ast xapakTepuCcTHKa
XUMUYECKUX DJIEMEHTOB
VIA-rpynmnsl. Cepa u e€
COCTUHECHHSI

O6miass  xapakTepucTuka 2yeMeHTOB  VIA-
rpynnbl.  OCOOEHHOCTH  CTPOEHUSI  aTOMOB,
XapakTepHbIe CTeNeHU okucieHud. CTpoeHue u
dbu3MYeCKre CBOWCTBA TMPOCTHIX BEIIECTB —
KHCJIOpOJia u CepHI. ANnoTpOonHbIE
MOAUGUKAIIUA KUCIIOPOJa U CePhbl. XUMHUECKUE
cBoictBa cepel. CepoBOAOpOA, CTPOEHUE,
dbusznueckre W XUMHYECcKHe cBoicTBa. OKCHUIBI
cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHast kucnoTa, (PU3UYECKUE M XUMHUUYECKUE
cBoiicTBa (0O0IIME Kak MPEACTaBUTENS Kiacca
KACIOT W crnenuduueckue). XUMUYECKUE
peakiuy, JIeKAIUEe B OCHOBE IPOMBIIIJIEHHOTO
cmocoba  TONYyYEHHUS  CEPHOM  KHUCIOTHI.
[IpumeHneHue. Comm CEpHOM KHUCJIOTHI,
KaueCTBEHHAs  peakius Ha  Cyib(aT-uoH.
HaxoxneHue cepsl U €€ COEAUHEHUN B IPUPOJE.
XUMHYECKOE 3arps3HCHUE OKPYXKAIOWIEH Cpelbl
COCAMHEHUAMHU  cepbl  (KUCIOTHBIE  JOX]IH,
3arpsA3HEHUE BO3/lyXa U BOJIOEMOB), CIOCOOBI €r0
pEeAOTBPAILICHHUS.

XUMHUYECKUN SKCTIEPUMEHT:

JlemoHcTpanuu:

bu6anorexa [JOK
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OznakomiieHHe ¢ oOpa3uamMu cepbl U €€
COCIMHEHHUSAMH  (BO3MOXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB).

HaGmronenne mnporecca oOyriavBaHHs —caxapa
IOJl JCWCTBUEM KOHLIEHTPUPOBAHHOM CEPHOU
KHCJIOTHI.

JlaGopaTopHBIE OTBITHI:

N3yuenue XMMUYECKUX CBOMCTB pa30aBIEHHOM
CEpPHOM KHUCIIOTHI.

[IpoBeneHne  KaueCTBEHHOM  peakUMH  Ha
cynbdar-uoH u HaOMIOACHHE TMpU3HaKa e¢
MPOTEKAHUS.

2.3

OO61ast xapakTeprCcTHKA
XUMHYECKUX DJIEMEHTOB
VA-rpynmnsl. A30T,
dbocdop u ux
COCIMHEHHUS

OO6mu1as xapakTepuCTUKa 3JIEMEHTOB V A-T'pYIIIIbI.
Oco0eHHOCTH CTPOEHHS aTOMOB, XapaKTE€pHbIE
CTEIIEHU OKHUCJIEHHUS. A30T, pacIpOCTpaHEHHUE B
npupojae, pusnueckue U XMMHUECKHUE CBOWCTBA.
Kpyrosopor azora B mnpupone. AMMHAK, €ro

busnueckue 151 XUMHYECKHE CBONCTBA,
noysyyeHue u npuMeHenue. Coiln aMMOHUSA, UX
busnueckue 151 XUMUYECKHE CBONCTBA,

npuMeHeHne. KadyecTBeHHass peakius Ha HOHBI
aMMOHUA. A30THas KHUCJIOTa, €€ TOJIyYeHHE,
bu3udYeckue M XUMHYECKHE CBOMCTBa (0O0Iue
KaKk  MpEACTaBUTENs  Kjlacca  KUCIOT U
cenuduyeckne). Mcrmonb3oBaHUE HHUTPATOB U
cojei aMMOHHMSI B KayeCTBE MHMHEPaJbHbBIX
yIOOpEHUH. XUMHYECKOE 3arpsA3HEHUE
OKpyXarImield cpeabl COSIUHEHUSAMH a30Ta
(KUCIIOTHBIE JOXKIM, 3arpsA3HEHUE BO3/yXa,
Mo4YBbl M BOJNOEMOB). Dochop, aTOTPOIHBIE

bu6anorexa IIOK
https://m.edsoo.ru/7f41a636
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moaudukanuu  docdopa,  duzmyeckue Hu
xumuueckue coiictBa. Okcun ¢docopa (V) u
dbochopHas kucnota, GU3NIECKUE U XUMUUECKUE
CBOWCTBA, IIOJTy4YEHUE. Hcnonb3oBanue
¢docdaToB B KaueCTBE MUHEPAIbHBIX yIOOPEHUN.
XUMHUYECKUN IKCTIEPUMEHT:

JlemoHcTpanuu:

O3HakoMJieHHEe C (PU3UMYECKUMH CBOWCTBaAMU
azora, gocdopa u ux coenuHeHU (BO3MOKHO

UCTIOJIb30BaHUE BU/IEOMATEPHUAJIOB).
Osnakomienue ¢ oOpaslaMu  a30THBIX W
dbochopHbIX yII0OpEHHUIA. [Tonyuenwue,

cobupaHue, pacro3HaBaHUE W U3yUYCHHE CBOMCTB
amMMuaka. Bzaumonencrere KOHIEHTPUPOBAHHOM
AQ30THOM  KHUCJIOTBI € MeIblo  (BO3MOKHO
UCIOJIb30BaHNE BUIEOMATEPUATIOB).
JlaGopaTopHBIC OIBITHI:

[IpoBeneHe KayeCTBEHHBIX pEaKUU Ha HWOH
aMmMmoHus U ocdaT-uoH, U U3yUeHHEe TPU3HAKOB
UX MPOTEKAHUS.

[Mpaktuyeckas pabora Ne 3: Tlomydenue
aMMUaKa, U3y4eHHUE €ro CBOUCTB.

Boluncnenus: 1o  ypaBHEHUSAM XHMHUYECKHX
pEaKIUHN.

2.4

OO6m1as xapakTepucTUKa
XUMUYECKUX PJIEMEHTOB
I[VA-rpynmel. Yraepon u
KPEMHHUM, U UX
COCIMHEHUS

OO6mrast  xapaktepucThka d3JeMeHTOB [VA-
rpynmnbel. OCOOCHHOCTH  CTPOCHHSI  aTOMOB,
XapaKTEepHbIE CTENEHH OKHUCIEHUs. YTIEepos,
aJUIOTPONHBIE MOJIU(PUKALINKU, PACTIPOCTPAHEHUE
B mpupoje, (uU3MYECKME U  XUMHUYECKHUE
cBoiicTBa. Ajncopbmusi. Kpyropoport yriepoaa B

bu6anorexa [JOK
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npupoae. OKcuapl yriepoja, ux (U3NUECKUE U
XUMHUYECKUE CBOWCTBA, JCHUCTBUE HA KUBBIC
OpraHu3Mbl,  TOJy4YeHHUE ©  NPUMEHEHUE.
DKOJIOTUYECKHE  TMPOOJIEMBbI,  CBSI3aHHBIE  C
okcusioM yriepona (IV), runoresa riod6aibHOTO
NOTEIUICHUSI KJIWMaTta, NapHUKOBBIA 3 dexKT.
VYronpHas kucioTa U €€ coiu, uxX GU3NYECKue U
XUMUYECKHE CBOMCTBA, MOJy4YeHUE u
npumeHenre. KadecTBeHHass  peakius — Ha
kapOoHaTHOHBI. Mcnosp3oBaHne KapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIILJICHHOCTH U CETbCKOM
xo3siiictBe.  [lepBoHavaybHbIE  MOHATHS 00
OpraHUYeCKUX BEIIECTBAX KaK O COCJIMHEHHUSIX
yriaepoga (MeTaH, OTaH, OTUJIEH, AalleTUJIEH,
9TaHOJ,  IJIMIEPUH,  YKCYyCHasi  KHUCIJIOTA).
[IpuponHble UCTOYHUKH YIIIEBOJAOPOAOB (Yrodib,
OPUPOAHBIA  Ta3, He(PTh), TMPOAYKTHl  HUX
nepepabotku (O€H3WH), WX pOJb B OBITY U
npoMblieHHOCTH. [loHAaTHe 0 OuoJornyecku
BaXXHBIX BEIIECTBAaX: XKUpPaX, OelIKax, yrieBojax
— U UX POJIM B XU3HMU YeloBeka. MaTtepuanbHOe
€AMHCTBO OpPraHUYECKUX M HEOPraHMYECKUX
coenunennii. Kpemuuii, ero ¢usuveckue
XUMUYECKHE CBOMCTBA, MOJIyYEHHUe u
npumeHenre. CoelMHEHUs1 KPEMHHUSI B MPUPO/IE.
O6mme nipencraBnenus 06 okcuae kpemuans (IV)
U KpeMHHeBOW kucimore. CuIUKaThl, HX
UCIIO0JIb30BAHUE B OBITY, MeEJIULINHE,
MIPOMBIIUIEHHOCTH. BakHelme CTpOUTEIIbHBIE
MaTepuasbl: KepaMuKa, CTEKJIO, IEMEHT, OETOH,
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AKeIE300€TOH. [TpoOnembl 0€30MacHoro
WCIIOJIb30BAHUSI CTPOUTENIBHBIX MAaTE€pUAIOB B
ITIOBCETHEBHOM KU3HH.

XUMHUYECKUN IKCTIEPUMEHT:

JlemoHcTpauuu:
Mopenn KpUCTALUIMYECKUX PEMETOK —anMasa,
rpagpura,  ¢ymiepeHa.  O3HaKOMJIEHHE  C

POLECCOM aJcOpOLMU PAaCTBOPEHHBIX BEIECTB
aKTUBHPOBAHHBIM  yII€M U YCTPOWCTBOM
npotuBoraza. (O3HakOMJIEHHE C MPOIYKIUEH

CUJIUKATHOU MPOMBIIIIEHHOCTH
(Buneomarepuarsr: CUJIMKATHAS
MPOMBIIIJIEHHOCTD ). Monenu MOJIEKYJI

OPraHUYECKUX BEILIECTB.

JlaGopaTOpHBI OIIBIT:

[Tonyuenne, coOupaHue, pacrno3HaBaHUE W
W3yUYCHHUE CBOMCTB YIJIEKUCIIOTO rasa.
[IpoBenenne  KayeCTBEHHBIX  pEaKUW  Ha
KapOOHAT W  CHJIMKAT-HOHBI W  HW3Yy4YCHHUE
MPU3HAKOB UX MPOTEKAHMUS.

[IpakTuyeckue pabOTHI:

Ne 4. TlonyueHue yrieKuUcIOro ra3a, U3y4y€HUE
€ro CBOMCTB.

No 5. PemieHne 3KCEpUMEHTAIBHBIX 3a7a4 IO
TeMe  «Baxnenmme  HeMeTa)uIbl U HX
COCJIMHCHMUS.

Brerancnenus:

110 YPABHECHUSIM XUMHUYECKUX PEaKIUN.

Uroro no pazneny

25
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Pa3znen 3. MeTa/uibl M UX COeIHMHEHUSA

3.1

OO1ue cBOMCTBA
METAJIOB

4

OO6mias xapakTepucTuKa XMMHUYECKUX AJIEMEHTOB
— METaJUIOB Ha OCHOBAaHMM MX TMOJOXEHUS B
[lepuonuueckoit cucTeme XUMHUYECKHUX
anemeHToB JI.MI. MenneneeBa u  cTpoeHUsA
atomMoB. CTpoeHHME METAJIOB. MeTamnueckas
CBS3b W  METaUIMYecKas KpUCTALIMYECcKas
peméTKa. DIEKTPOXUMHUYECKHUMN PsiJ HANIPSKEHUI
MeTtaioB. dusnveckrne U XMMHUYECKHE CBOWCTBA
metaiioB.  OOmme  cnocoObl  MOJMy4YeHUs
MeTaiuioB. [loHsTHE O KOpPpO3UM METAIIOB,
OCHOBHBIE CIIOCOOBI 3alllUTHl UX OT KOPPO3HH.
CmutaBsl (cTalb, YyT'yH, TIOPATIOMUHUNA, OpOH3a)
U UX [IPUMEHEHUE B OBITY U IPOMBIIIJIEHHOCTH.
XUMUYECKUN IKCIIEPUMEHT:

JlemoHcTpanuu:

OOpa3ipl  MeTalwioB U cIuiaBoB. V3ydeHue
pe3yJbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO
UCII0JIb30BAHUE BUIEOMATEPUAIIOB).
JlaGopaTopHBIE OIIBITHI:

OznakomiieHHe C oOpaslaMu METauioB M
CIUTaBOB, X (YU3MYECKUMU CBONCTBAMHU.
Brruucnenus:

0 YpPaBHEHUSIM XUMHUUYECKUX pEaAKUUH, eclu
OJIMH W3 PEareHTOB COAEPKUT NPUMECH.

bu6anorexa [JOK
https://m.edsoo.ru/7f41a636

3.2

Baxueiiinne MmeTajuibl 1
UX COSIUHEHUS

16

[llenounble METaJLIbL: MTOJIOKEHUE B
[lepnoanueckon cucTteme XUMHAYECKHUX
anemenToB .M. MengeneeBa, CTpoeHHE HX
aTOMOB, HaxOXJIeHUEe B npupojae. OPu3ndeckue u
XUMHUYECKUE CBOMCTBA (Ha MpUMeEpe HaATpHs U

bu6anorexa [JOK
https://m.edsoo.ru/7f41a636
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kanusi). OKCUAbI U TUJIPOKCUJIBI HATPUS U KaJIusl.
[IpumeHeHne WIETOYHBIX METAUIOB M HX
coeauHenur. IllenoyHO3eMENbHBIE  METAJIbI
MarHum 51 KaJIbLIWH: MOJIOKEHUE B
[Tepuonnueckoii CHUCTEME XUMHUYECKUX
anemeHtoB J[.MI. MenneneeBa, crTpoeHue ux
aTOMOB, HaxOXJ€HUEe B npupojae. Puzndeckue u
XMMUYECKUE CBOMCTBA MarHusi UM  KaJlbIUsl.
Baxueiimmue coeauHeHHS KaablIus  (OKCH]I,
rUApoKCcHa, coyn). JKECTKOCTh BOABI M CIIOCOOBI
e€ ycCTpaHEHMS. AJIIOMUHUN: TOJIO)KCHUE B
ITepuoanueckoit CHUCTEME XUMHUYECKHX
anemeHnToB [[.1I. Menpneneesa, ctpoeHue aroma,
HaxoXxjaeHue B npupoae. Dusuueckue U
XUMHUYECKHE CBOMCTBA amtoMUHUSA. AM(oTEpHBIC
CBOMCTBA OKCHJAa U THUAPOKCHUIIA aATOMUHMUS.
Keneso: monoxenue B llepuonnyeckon cucreme
xumuueckux anementoB .M. Mennaeneena,
CTpPOCHHE aToMa, HaxXOXJIEHUE B MPUPOJE.
DU3NYECKUE U XUMHUYECKHE CBOMCTBA jKeJe3a.
Okcuppl, ruapokcuasl U conu xkeneza (II) u
xenesa (III), ux coctas, CBOWCTBA U MOJTYYEHHUE.

XUMHUYECKUN SKCTIEPUMEHT:

JlemoHcTpanuu:

Oco0eHHOCTH B3aUMOJICHCTBHS OKCHJIA KaJIbIIHS
U HaTpusi ¢ BOJON (BO3MOKHO HCITOJIB30BAaHHE
BujieoMarepuanoB). OkpallliBaHUE TUIaMEHU
WOHAMHM HATpUsl, KU U KaJlbIus (BO3MOYKHO
HCIOJIb30BAHUE BHJICOMATEPHAIIOB)
HccnenoBanne cBOMCTB KECTKOM BOJIBI. [Iporiecc
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rOpeHusi Keie3a B KUCIOpPoAE (BO3MOYKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB).
JlaGopaTopHBIE OTBITHI:

[IpoBeneHre KayeCTBEHHBIX PEAKIUN Ha HOHBI
(MarHus, Kajuplus, aJIOMUHUS, IIMHKa, Kele3a
(I) u oxeneza (Il), memu (II), omnwmcanue
OpU3HAKOB WX MpoTekaHusa. MccrenoBanue
aM(OTEPHBIX CBOMCTB TMAPOKCHIA AIFOMUHUS U
TUAPOKCH/IA IUHKA.

[IpakTuueckue paboOTHI:

Ne 6. KécTkocTh BOABI U METO/IBI €€ yCTpaHEHUSI.
Ne 7. PemieHne skcnepuMEHTAIbHBIX 3a7ad I10
Teme «BaxHeillre MeTajibl U UX COSTUHEHUSD.
Beruncnenus:

[0 YpPaBHEHUSIM XUMHUUYECKUX PpEAKUUN, €clu
OIMH W3 peareHTOB JaH B U30bITKE WIH
COJIEPKUT MPHUMECH; MacCCOBOM JOJHM BBIXOJA
POJIYKTA PEAKIUH.

Hroro no pazneny

20

Paznen 4. XuMus u okpyzkamomas cpeaa

4.1

XUMUS U OKpYyXKaromas
cpena

3

BemecTBa n Matepualibl B IOBCEJHEBHOW KU3HU
yenoBeKka. be3omacHoe HCIOJIb30BaHUE BEIIECTB
U XUMUYECKHUX peakiuid B ObITy. [lepBas momolp
NMpU XHUMHYECKUX OXKOrax H OTPaBJICHHSX.
XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeJbl
(mpenenbHas JOIyCTUMAst KOHIICHTpAIU
BEILIECTB. Ponb XUMUHU B pelIeHun
HKOJIOTHYECKUX TTPOOIIEM.

XUMHYECKUN SKCIIEPUMEHT:

bu6anorexa [JOK
https://m.edsoo.ru/7f41a636
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JlemoHcTpanuu:
N3yuenune oOpa3noB MarepuanoB (CTEKIIO,
CIUIaBbl METAJUIOB, TOJMMEPHBIE MaTepPHAIIbI).

Hroro no pazneny

PesepBHOE BpeMs

OO11ee KOJIMYECTBO YaCOB IO
porpaMme

68
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