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[TOACHUTEJIbHASA 3AIINCKA

Pabouas mporpaMma mo XUMUHU JJisi 00y4arouuxcs ¢ 3aJep>KKOM MCUXUYECKOTO
pa3Butus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHus pa3zpaboTaHa B
cooTBEeTCTBUM ¢ DenepanbHbIM TOCYJaPCTBEHHBIM 00pa30BaTE€IbHBIM CTaHAAPTOM
ocHoBHOTO 00mIero obpaszoBanus (IIpuka3 Munnpocsemenus Poccun ot 31.05.2021 .
Ne 287) (manee — D®I'OC OOO), denepanbHON aTaNTUPOBAHHOW 00pa30BaTEIHHOU
MIPOTrpaMMOil OCHOBHOTO OOIIEr0 00pa3oBaHUs i 00yYarOIIMXCS C OTPaHUYCHHBIMU
BO3MOXKHOCTMH 3710poBbs (IIpruka3z Munnpocsemenus Poccun ot 24 Hosiops 2022 1. No
1025), denepanpHOl pabouelt MpOrpaMMOM OCHOBHOTO OOIIEro 00pa3oBaHUs IO
yueOHOMY mpeameTy «Xumus», GenepanbHol MporpaMMbl BOCHUTAHUS.

[Iporpamma BkIItO4aeT B ce0si OCHOBBI HEOPTaHUYECKON U OPraHUYECKON XUMUHU.

Peanuzanus nporpaMmMbl B rporiecce oOydeHus mo3BoauT odyvarommumes ¢ 3I1P
YCBOUTH KIIFOUEBBIE XUMUYECKHE KOMIIETEHIIUH U TIOHATH POJIb U 3HAYEHNUE XUMUU CPEIH
IPYTUX HayK O IPUPOJE.

N3ydyenne xuMun crnocoOCTBYeT (HOPMHPOBAHHUIO Yy OOYyYaroIMXCs Hay4dHOIO
MHUPOBO33pPEHHUS, OCBOCHHMIO OOIIEHAYYHbIX METOA0B (HaAOMIOIEHHE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJIETMPOBAHKUE), OCBOCHHUIO NPAKTUYECKOTO NPUMEHEHHS HAYYHBIX
3HAHUW, OCHOBAaHHOTO HA MEXXIPEAMETHBIX CBA3SX C peaMeTamu « OKpYy KAt MUp»,
«Duzuka», «buonorusy, «l'eorpadgus», «Marematukay U GOpPMHUPYET KOMIETEHIUH,
HE0OXOAMMBIE JUIsl MPOAOHKEHHUSI 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HAYK.

WN3yyenue XuMHH CHOCOOCTBYET pa3BuUTHIO y oOydarommxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)ke€HUs, (YHKIIMOHAJIbHOW  TIPAMOTHOCTH,  YMEHHS
BOCIIPUHUMAaTh W KPUTUYECKH aHAJIM3UPOBaTh HHGPOpPMAIMIO, NPEICTaBICHHYIO B
pa3iauuHbIX (opMax. 3HAYUMOCTh IpEAMETa JUIsl Pa3BUTUS KU3HEHHOW KOMIIETEHIIUU
oOyuatomuxcsi ¢ 3I[IP 3akmrodaercss B yYCBOGHMHM OCHOBBI XUMHYECKUX 3HAHUU,
HEOOXOJUMBIX JJIsl MOBCEJHEBHOW W3HHU; HABBIKOB 3/J0pOBOTO M 0€30MacHOro AJis
YesloBeKa M OKpYyXKarollled ero cpenpl odpasa Ku3HH; (POPMUPOBAHUU IKOJIOTUUECKOU
KYJbTYpBI.

[Iporpamma oTpaxkaeT coaep:kaHue OoO0ydeHUs NpeaMery «XUMHUsS» C y4eToM
0COOBIX 00pa3zoBaTeNbHBIX MOTpeOHOCTeH oOydatomuxcs ¢ 3IIP  (ocoGeHHOCTH
MBICJIUTENILHON JESATENbHOCTH, MEPUOIUYECKHE KOJIeOaHWs] BHUMaHUS, Mallbli 00beM
MMaMsITH, HEJOCTAaTOYHOCTh OOIIETro 3alraca 3HAaHWM, MOHWKCHHBIM IT03HABATEJILHBIM
WHTEPEC U HU3KUH YPOBEHb PEYCBOTO PA3BHUTHA).

Teopernyeckuii MaTepuan U3y4yaeTcs B MPOLECCe MPAKTUUYECKON NeATEITbHOCTH.
Oco0oe BHUMaHKE NPU U3YUYEHUU XUMHUHU YAEISAETCS U3YUYEHUIO «CKBO3HBIX)» MOHITUN U
(OpMHPOBAHMIO HABBIKA CTPYKTYPUPOBAHMSI MaTepHaIa.

Henu u 3axa4u U3ydeHUs y4eOHOro npeamera « XMMHUs»

st obyuaromuxcst ¢ 3I1P, Tak ke, Kak W JJIT HOPMATUBHO PA3BUBAIOITUXCS
CBEPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeIbHYIO porpammy,
JOMUHUPYIOIIEE 3HAUCHHUE MTPUOOPETAIOT TaKUE 1IENIH, KaK:

dbopMupoBaHUE  UHTEIUIEKTYaJbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHITHIO PEIICHHM, CIOCOOHOM aianTUpoBaThCs
K OBICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU;



HANpaBJICHHOCTh OOYYEHHs] Ha CHUCTEMAaTHYECKOe NPUOOIIEHUE YyYaIIUuXCi K
CaMOCTOSITEIIbHOM TTO3HABATEIHHOMN JCSITEIILHOCTH, HAYYHBIM U MPAKTUIECKUM METOAAM
NO3HaHMsI, (POPMUPYIOIUM MOTHBAITUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

o0ecrnieueHue yCIoBUi, CIIOCOOCTBYIOIMNX MPUOOPETEHUIO 00YUJaIOITIMICS OTIBITa
pa3HOOOpa3HOW MEATEeTbHOCTH, TO3HAHWA W CAaMOIIO3HAHUS, KIIOYCBBIX HAaBBIKOB
(KJTFOUEBBIX KOMITETEHITHH ), UMEIOIUX YHUBEPCATHLHOE 3HAUCHHUE JIJIST PA3INYHBIX BUIOB
JCSTEIIEHOCTH;

dbopmMupoBaHue yMEHUI OOBACHATH U OLIEHUBATh SBJICHUS OKPYXKAIOLIETO MUpa Ha
OCHOBaHUU 3HAHUH U ONBITA, OJYYCHHBIX MPU U3yUYCHUH XUMUU;

dopmMupoBaHue y OOYyYarOMIMUXCS TYMAHHCTUYECKUX OTHOIICHUN, MOHUMAHUS
[IEHHOCTH XWUMHUYECKUX 3HAHUN g BBIPAOOTKM SKOJOTHYECKH IIeI1eco00pa3Horo
MOBENICHUS B OBITY U TPYIOBOM JESATEILHOCTH B IIEJIAX COXPAHEHUS CBOETO 37I0POBBS U
OKpY>Karollel MPUPOIHON CPENBI;

pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEUYEIOBEUYECKUX LIEHHOCTEHM, TOTOBHOCTH K
OCO3HAHHOMY BbIOOpPY MPOQUIISL U HAIPABIECHHOCTU AAJIbHEHIIET0 00yUeHUsI.

3amauy, oOecHeunBaOIie pealn3aluio JUYHOCTHO-OPUEHTHUPOBAHHOIO U
JESITeIbHOCTHOTO TMOJAXOJ0B K o0yueHuto xumuu odOyuaromuxcs ¢ 3[IP Ha ypoBHe
OCHOBHOT'O 00IIIeT0 00pa30BaHMUS:

¢bopMUpOBaHKE TEpPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX IPEACTABICHUN O
BEIIECTBAaX, UX MPEBPAIICHUAX U MPAKTUYECKOM MPUMEHEHUN; OBJIa/ICHUE TTOHATUHHBIM
anmapaToM ¥ CHMBOJIMYECKHUM SI3BIKOM XHUMHUH;

OCO3HaHHE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH Kak o0mactu
COBPEMEHHOTO €CTECTBO3HAHHUSA, XHMHUYECKHX MPEBPALICHUH HEOPraHUYECKUX U
OpPraHMYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBIIGHUW >KHBOW W HEXXHUBOW IPUPOIIBI;
yriryOieHne MpeICTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA;

OBJIJICHHE OCHOBaMH XMMHUYECKOM TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIN3UPOBATh
U OOBEKTHBHO OIICHMBATH XKMU3HEHHbIC CUTYallMH, CBSI3aHHbIE C XUMMEW, HaBBIKAMH
Oe3omacHOro oOpalieHHus ¢ BEUIeCTBAMH, HCIIOJIb3YEeMbIMH B IOBCEIHEBHOH JKU3HU;
YMEHHMEM aHaJIU3UPOBaTh U IUIAHUPOBATH SKOJIOTUYECKU O€3011aCHOE MOBEJCHHUE B LENSIX
COXpaHEHUS 3710POBbs U OKPYKAOILEH CPEbl;

(dbopMupoBaHUE YMEHHMI yCTaHaBIMBAaTh CBSA3M MEXIY pealbHO HAOMIOZaeMbIMU
XUMHUYECKUMHU SIBICHUSMU U TPOLIECCAMHM, MPOUCXOIALUIMIMU B MUKPOMHUPE, OOBSICHATD
MPUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh WX CBOMCTB OT COCTaBa U CTPOCHHS, a
Tak)Ke 3aBUCUMOCTh TIPUMEHEHUS BEIIECTB OT UX CBOWCTB;

nprOOpeTEeHNE OMBITA MCIIOIB30BAHUS PA3TUYHBIX METOJOB M3yUEHUS BEIIECTB,
HAOMIONEHUsT 3a WX TMPEBPALCHUSIMH TIPU TPOBEACHUM HECIOKHBIX XUMUYECKUX
HKCIIEPUMEHTOB C UCTIOIB30BAaHUEM Ja0OPaTOPHOro 000PYI0BaHUS U TPUOOPOB;

dbopMupoBaHUE TPEACTABICHUN O 3HAYCHUH XHUMHUYECKOM HAyKd W PEIICHUU
COBPEMEHHBIX IKOJIOTMUYECKHUX MPOoOeM, B TOM YHCIIE B IPEIOTBPAILICHUH TEXHOT€HHBIX
Y DKOJIOTHYECKUX KaTacTpod.

OcobenHocty 0TOOpA U aganTaIuy y4eOHOTO MaTepuaa o XUMHUH

[To comepxanuto U o0beMy aganTupoBaH s oOywatomuxcs ¢ 3I[IP B
COOTBETCTBUM C HX OCOOBIMH 00pa3oBaTeIbHBIMH MOTpeOHOCTAMH. (OOerdieHo
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oBiazieHne wmarepuasioM oOyuatomumucs ¢ 3[IP mocpenctBom ero aeTrambHOrO
OOBSCHEHHUSI C CHUCTEMaTHYECKUM [OBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOW B
IPUMEHEHUN 3HAHUN C KCIOJIb30BAHUEM IIPUEMOB AITOPUTMHU3ALUUUA U BU3YAJIBHBIX
orop, 00y4eHHUs CTPYKTYPUPOBAHUIO MaTepuaa.

[IpenycmMoTpeHo ¢opmupoBaHue y OOyYalOIIMXCS YMEHUH aHalu3upoBaTh,
CpaBHUBATh, 0000IIaTh M3ydyaeMbl MaTepual, IMJIaHUPOBATH MPEICTOSIIYI0 padoTy,
OCYILECTBJISATh CAMOKOHTPOJIb. [IOCTOSIHHO cCleIuTh 3a NPAaBUIBHOCTBIO PEYEBOTO
odopMieHus BhICKa3piBaHUM oOydarormmxcs ¢ 3I1P.

[ToMuMO TIMPOKO WCTHOIB3YEMBIX OOMUX JUIsI BCEX OOYYAIONMIUXCS BHJIOB
JESTETPHOCTH, YCUJICHBI BHIBI JCSITEIBHOCTH, CHEIU(UUIHBIC NI JAaHHOW KaTEeropuu
oOyuaromuxcs, Juisi 00ecTeueHus] OCMBICIIEHHOTO OCBOCHHSI COZEpKaHUs 00pa30BaHUS
M0 TMPEAMETY: YCWIEHHE MNPEAMETHO-NMPAKTUYECKON NEATEIbHOCTH C aKTHUBH3aUUEn
CEHCOPHBIX CHCTEM; Y€pEAOBaHUE BUIOB JEITEIBHOCTH, 3aJCHCTBYIOLIUX pPa3IMYHbIE
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja C ONOpOW Ha aJITOPUTM; «IIOLIATOBOCTH)» B
M3YyYECHHHM MaTepuasa; HUCIOJb30BAHUE JIOMOTHUTEILHON BHU3yallbHOM OMOpPHI (TUJIaHBI,
oOpas3libl, CXeMbl, IIA0JIOHBI, OTIOPHBIEC TaOnuIbl). JJ1s pazButus y ooyqatomuxcs ¢ 3[1P
yMEHHUSl JIeNlaTh BBIBOJIbI, (OPMUPOBAHMS T'PAMOTHOTO PEUYEBOTO BBICKA3bIBAHUS
UCIOJIb3YIOTCSL OMOpHBIE cioBa W kiuiie. Oco0oe BHUMAaHHME YAEIEHO OO0YYEHHIO
CTPYKTYPUPOBAHHMIO MaTepuaja: COCTaBJICHHUE PHUCYHOUYHBIX M BepOAIbHBIX CXEM,
COCTaBJICHHE Ta0JHI], COCTaBJIeHUE KiIacCUPUKAIMK ¢ 0003HAUCHHBIMU OCHOBAHMSIMU
JUTSL KJTacCU(pUKAITMU U HAIMlOJTHEHUE UX TPUMEpPaAMU.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHE

VY4eOHbIM IJIaHOM Ha U3y4yeHue oTBeAeHO 136 yuyeOHBIX 4acoB:

e 2y B HeAENO B 8 KJ1accax
e 2 y B Heneno B Y xiaccax

COILEPKXAHHUE YYEBHOTI O IIPEMETA «XUMMUSA»

8 KJIACC

[lepBoHaYabHBIE XUMUUECKUE TTOHATHS

[Ipenmer xumuu. *Ponp Xxumuum B KW3HU ueloBeka.* Tena U BellecTra.
duznyueckre CBOMCTBA BEMIECTB. ATpEraTHOE COCTOSIHHE BEIIECTB. *XUMHS B CUCTEME
HayK.* UucTele BemecTBa u cmecu. CriocoObl pazaenenus cmeceid. [IpaBuina 6e3omnacHoro
oOparieHusi ¢ BEIECTBAMHU M JIabopaTopHbIM oOopymoBanueMm. *[loHaTtre o mMeromax
MO3HAHUS B XUMUU.™

ATOMBI U1 MOJEKYJIbl. XUMHUYECKUE DJIEMEHTHI. 3HAKH (CUMBOJIbBI) XUMUUYECKUX
anemMeHToB. OTHOCUTENbHAS aTOMHas Macca. [IpocTeie U cliokHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHUE.

Xumudeckas Gopmyna. BageHTHOCT aTOMOB XMMHUYECKHX 3JIEMEHTOB. *3aKkoH
MTOCTOSTHCTBA COCTaBa BelecTB.* OTHOCUTENIbHAsI MOJIEKYIIsIpHAst Macca. MaccoBas 1071
XUMHUYECKOTO AJIEMEHTA B COCTUHEHUH.

POuU3nUEeCKue MW XUMHYECKHE SBICHUS. XHUMHU4YECKasd peakuus. I[lpusHaku
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XUMUYECKUX PEAKUUH. YPABHEHUS XUMUYECKUX PEaKUUi. 3aKOH COXPAHEHUS MacChl
BemiecTB. Knaccudukamuss XUMUYECKUX peakuuil (COeAMHEHMSs, Ppa3sIokKeHUS,
3aMelieHus, 0OMeHa).

XUMUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOW, C MpaBUIIaMU
paboTHl B JIAOOpaTOpUH M MpUEMAMH OOpallleHHus ¢ J1abopaTOpHBIM O0OPYAOBAHHUEM;
U3y4YeHHE M ONucaHue (PU3UYECKUX CBOMCTB 00pa3lloB HEOPTaHUYECKUX BEIECTB;
HaOoIeHue pu3nyeckux (IUIaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE,
KHUIIEHWE Y KOHJEHCAIMs BOJbI) 1 XUMHUYECKHUX (TOPEHUE CBEUM, MPOKATMBAHUE METHOU
MIPOBOJIOKH, B3aMMOJCHCTBHE MeJa C KUCJIOTOM) sSBJICHHUM, HAOMIOJACHHWE M OMHCAHHE
MIPU3HAKOB MPOTEKAaHUSI XUMUYECKUX pEaKLMil (pa3iioKeHHEe caxapa, B3auMOJCHUCTBHE
CEPHOU KHCIIOTHI C XJIOpUAOM Oapusi, paznoxenue ruapokcuaa meau (1) mpu marpeBannm,
B3aMIMOJICHCTBUE Keme3a ¢ pactBopoM coiu mean (I1));u3ydenne cocoOoB pa3aeneHus
cMeceil (C TNOMOIIbK0 MarHuTa, (UIBTPOBAHHWE, BBINAPUBAHUE, JAUCTUJUIALINA,
xpomatorpadusi), TpoBeACHUE OUYMCTKA MOBAPEHHOM COJIM; HAOIIOJEHUE U OMKCAHUE
pE3yJIbTaTOB TMPOBEIACHUS OIbITa, WJUIFOCTPUPYIOIIEIO 3aKOH COXPAaHEHUs MaccChl,
CO3J1aHUE MOJIEIE MOJIEKYJ (LIapOCTEPIKHEBBIX ).

BakHelime mpeacTaBuTeNI HEOPraHUYECKUX BEILECTB

Bo3nyx — cmece rasoB. CocraB Bo3ayxa. Kuciaopox — 3JIeMEHT M IpOCTOE
BenecTBo. Haxoxkienue kucinopoga B mpupone, Gu3ndeckue U XMMHUYECKHE CBOICTBA.
Peakuuu ropeHusi MpocThIX U CIOXKHBIX BemecTB. CrocoObl MOJYyYEHHs] KUCIOpOoa B
nabopaTopun *u npomsbinieHHOCTH™ Ilpumenenue kucnopoaa. [lonsitue 006 oxcuaax.
Kpyrooport kuciopoaa B npupoze. *O30H — auioTponHasi Moau(UKaIus KUCIOpoa.

TennoBoi 3pPexT XuMUYECKON peaklui, TEPMOXUMHUYECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKUE PeaKlMH. TOIUIMBO: Yyrojb U METaH. 3arpsi3HEHUE BO3/1yXa, YCUICHUE
MapHUKOBOTO 3 deKTa, pa3pylieHrue 030HOBOTO CI0s.™

Bonopoa — anemMeHT u npoctoe BemecTBo. HaxoxkaeHne Bogopona B IPUPOJE,
¢u3nyeckrue U XMMHUYECKHUE CBOMCTBA (Ha mpUMepe B3aMMOJIEHCTBUS C HEMETANIaMU U
OKCHJIAMU METaJUIOB), TPUMEHEHUE, *crocoObl momydeHus.™ IloHsTHe 0 KUCIOTax u
COJISIX.

KomuuectBo BemectBa. Monb. Monsipaass macca. 3akoH ABoraapo. MoJsipHbIi
00BEM Ta30B. Pacuetsl o xummudeckoi hopmyiie. PacueTs MaccoBOM 1011 XUMHUYECKOTO
AIIEMEHTA B COEJIMHEHMH, KOJMYECTBA BEILLECTBA, MOJISIPHOM MaccChl, MOJISIPHOTO 0O0beMa
ra3oB. Pacy€Tbl o XuMHUYECKUM YpaBHEHUSIM.

*®dusnueckue cBoiicTBa Bojabl. Boma. Ee cocTtaB, ctpoenue u mosekynsl. *Boaa
Kak pacTBopuTelib.* PacTBOphI. *[10HSATHE O HACHIIIIEHHBIX U HEHACHIIIIEHHBIX PACTBOPAX.
[loHsiTHE pacCTBOPUMOCTH BEILIECTB B BOJiE. PacueT MaccoBO# 10J1M BEIlIECTBAa B PaCTBOPE
(npoueHTHas KOHUEHTpalwus). MaccoBasi 10Js BellecTBa B pacTBope. *XUMUYECKHe
CBOMCTBa BOJIbI (pa3lioKEHUE, PEAKIIMU C HATPUEM, OKCHJIOM KaJIbLIMsI, OKCUAOM CEpbI
(IV) peaknum ¢ MeralaamMH, KHCIOTHBIMH W OCHOBHBIMH OKcuaamu). IloHstue 00
OCHOBaHMsX. Poib pacTBOpPOB B MpUpPOJIe M B KU3HU 4YesioBeKa. KpyroBopoT BOIbI B
npupoje.™ 3arpsi3HeHre NPUPOJHBIX BoJI. OXpaHa U OUMCTKA MPUPOJIHBIX BOJL.

Baxneiimme  kimaccel  HeopraHmyeckux — coeauHeHuit.  Knaccuduxarus
HEOpraHuyeckux coenuHeHuil. Okcuapl: cocTaB, Kiaccupukanus (KUCIOTHBIE,



OCHOBHBIC, *aM(poTepHBIe, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenkmnarypa.* *[lonyueHne™ M XMMUYECKHE CBOMCTBA OKCHJIOB
(B3aumojeiicTBUe C BOAOW, Kucioramu, meinodamu). OcHoBanus. Krnaccudukarms
OCHOBaHW: IWIEIOYM W HEpPACTBOPHUMBIE OCHOBaHUSA. HoOMeHKIaTypa OCHOBaHUM.
duznueckre U XUMUYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJECHCTBUE C OKCHIAMU
HEMETaJIOB, KUCIOTaMu, cosiMu). *[lonyuenne ocHoBaHMt. >

Kucnotsl: cocras, kiaccudukaius, HOMEHKIATypa, (pU3ndeckue U XUMUYECKue
CBONMCTBa (B3aMMOJICHCTBUE C META/NIaMH, OCHOBHBIMU OKCHJAMHU, OCHOBAHUSIMH,
COJISIMM, Ha TIpUMEpPE COJSHOM W CEpHOM KHUCIOT), *cmocoObl mosydeHus.™ Psa
aktuBHoctn MetaioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIATypa COJEH,
*crocoObl MOTYYEHHUS ™, B3aUMO/JICUCTBUE COJICH C METANIaMU, KUCIOTaMHU, IIEJI0YaMU U
COJISIMU, TPUMEHEHHE.

[TorsitTne 00 aM(OTEpHBIX THAPOKCUAAX (HAa MPUMEpe NHUHKA M *aTFOMUHUSI™):
*XMMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTaMU U IIE€JI0YaMHU, PA3JI0KEHUE MPU
HarpeBaHUM) U MoJdy4yeHue. ™

['eHeTnyeckass CBsI3b  MEXKAY KJIaccaMM  HEOPraHMYECKUX  COEAUHEHUM.
['eneTnueckue psabl.

XHUMUYECKHI IKCIIEPUMEHT: KAUECTBEHHOE ONPEAECICHUE COAECPIKAHUS KHCIOPOIa
B BO3/lyX€; MOJIYYCHHE U U3yUYCHUE CBOICTB KUCIOPO/1a; HAOIIOACHHE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOJOM U YCJIOBUSI BOZHUKHOBEHHS U MPEKPAILICHUS TOpeHHUs (TI0Kapa);
O3HaKOMJIEHUE ¢ 00pa3liaMHi OKCHUJIOB U ONKMCAHHE UX CBOWCTB; MOJIYYCHUE U U3YUYCHHE
CBOMCTB BOJIOpo/ia (TOpeHue); HaOM0AeHUE 00pa3lloB BEIIECTB KOJIUYECTBOM | MOJIb;
UCCJIEIOBAHUE OCOOEHHOCTEW PacTBOPEHHUs BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM 10JIEN pACTBOPEHHOTO BELIECTBA;
B3aMMO/ICHCTBUE BOABI C METAJIIaMU (HATPUEM U KaJblEeM) (BO3MOXHO HCIIOJIb30BAHHE
BUJIEOMATEPHUAIIOB); OMNPEIEICHUE pPAaCTBOPOB KHUCIOT MW IIEJIOYEeH C MMOMOIIbIO
WHJUKATOPOB; MUCCIIEIOBaHNE 00Pa3I[0B HEOPTAaHUYECKUX BEIIECTB PA3JIMUYHBIX KJIACCOB;
HaOIOZICHNE W3MEHEHUsS OKPacKd WHIUKATOPOB B PACTBOpAX KHUCIOT U IIEIOYECH;
n3ydeHune B3aumojencTBus okcuaa meau(Il) ¢ pactBopoM cepHOU KHCIOTHI, KUCIOT C
METaJUIaMH, PEaKUUh HEUTpaJu3aluM; IOJIYy4YCHUE HEpPACTBOPUMBIX OCHOBAHUU,
BBITECHEHUE OJIHOTO METaJlJIa JPYTUM U3 pacTBOPA COJIU; PEIIEHUE IKCIIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenmme Kiacchl HEOPraHMYECKUX COCTUHEHUIN.

[Tepuonnueckuii 3akoH u llepuoauueckas cucrema XuMH4eckux 3semMeHToB Jl. U.
MenpeneeBa. CtpoeHre aTOMOB. XUMHUYECKask CBsA3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIC PEAKIINH.

[lepBbie MOMBITKK KJIacCU(PUKAILIMN XUMUUECKUX 3JIeMeHTOB. [ToHsATHE O Tpymmax
CXOJIHBIX DJIEMEHTOB (III€JIOYHBIC U MIEJI0YHO3EMEJIbHBIE METAJIIbI, TaJIOT€HbI, UHEPTHBHIC
ra3bl). *21€MEHThI, KOTOpble 00pa3yloT aM(POTEpHbIE OKCUIBI U TUIPOKCUIBL. ™

ITepnomnueckuii 3akoH. Ilepuomnueckas cucreMa XUMHYECKHX DSJIEMEHTOB
. 1. Menneneena. Koporkoneprnonnas 51 * INIMHHOTIEpUOHAS ™ dbopmbI
[Tepuoanueckort cucrembl xumMudeckux syiemMeHTOB . WM. MenneneeBa. Ilepuoabsr u
rpynnbl. OU3NYECKUH CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB IMEPHOAA W TPYIIIbI
3JIEMEHTA.



Crpoenne atomoB. CoctaB aToMHbIX snep. *M3oTonbl.™ Dnexkrponsl. CTpoeHue
AJIIEKTPOHHBIX 000J0YeK aTOMOB MepBbIX 20 XuMHUYEeCKuX AneMeHTOoB llepuonnyeckoi
cuctrembl J[. 1. MeHnneneeBa. XapakTepUCTMKAa XHUMHUYECKOTO »JJEMEHTAa IO €ro
noJjioxeHuto B Ileprnonnueckon cucreme Jl. . Menneneena.

*3aKOHOMEPHOCTH M3MEHEHHUS CBOWMCTB 3JIEMEHTOB MaJbIX MEPUOJOB U TIaBHBIX
NOATPYII, B 3aBUCUMOCTH OT aTOMHOTO (TMOPSIKOBOro) HoMepa 3HadYCHHE
[Tepuoguyeckoro 3axkoHa U IlepuoaNMYECKONM CHCTEMBI XUMHUYECKUX 3JIEMEHTOB I
pa3BuTUs Hayku U nipaktuku. [{. 1. MenaeneeB — yu€Hblil U rpakAaHUH. ™

Xumuueckass cBs3b. KoBasieHTHast (moyisipHas W HENOJIApHAsi)  CBSA3b.
*DNeKTpOOTPUIIATENIBHOCTh AaTOMOB XUMHUYECKHUX 31€MEHTOB.™ VlOHHAas CBSI3b.

Crenenp okucieHus. OKHCIUTEIBLHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccsl
OKHUCJIEHUS M BOCCTAHOBJIEHHS. OKUCIHUTEN U BOCCTAHOBUTEIH.

XUMUYECKUN OIKCIIEPUMEHT: M3yueHHE O0OpaslloB BEIIECTB METAUIOB H
HEMETAJUIOB; B3aMMOJCHCTBUE THAPOKCHIA LIMHKA C PACTBOPaMHU KHCIOT U IIEJIOYEH;
MIPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3ioKeHus, COCTUHECHHUS ).

MexnpenMeTHbIe CBA3U

Peanuzanuss MeXnpeaMeTHBIX CBsi3ed MpU M3YYCHHMM XUMHUM B 8 Kiacce
OCYIIECTBJISIETCS Uepe3 UCTIOIH30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK
U TIOHATHH, SIBISIFONIUXCS CHUCTEMHBIMHU JUISI OTACIBHBIX TIPEIMETOB €CTECTBEHHO-
HAy4HOTO ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYIHBIN (aKT, TUTIOTE3a, TEOPHsI, 3aKOH,
aHaMW3, CHUHTE3, KilacCU(UKAIMA, TEePUOANIHOCTh, HAOIIOICHNE, JKCIICPUMEHT,
MOJCIIUPOBAHUE, I3MEPEHUE, MOJIEIh, SIBJICHHE.

dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, W30TOIIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, OJJICKTPUUECKUN 3apsiji, BEHIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHME BEIIECTBA, ra3, (pu3ndyecKkue BEIWYUHBI, SIUHUIIBI U3MEPEHHUS,
KOCMOC, IJIaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpabl, TOPHbIC MOPOJBI, TMOJE3HBIC
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XuMHuueckas peakuus

Ilepuognueckuit 3akoH. llepuomnueckas cucTeMa XUMHUYECKUX DJIEMEHTOB
. I. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOMOB, KM, KaIblUASI U UX COCAVMHEHUN B
COOTBETCTBUU C MOJOKEHUEM AJIEMEHTOB B [leproanyueckoil cUCTEME U CTPOCHHUEM HX
aTOMOB.

Ctpoenue BemiecTBa: BHUAbl XUMHUYECKOW CBSI3U. THUIMBI KPUCTALIMYECKHUX
pEmETOK, *3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAIIMYECKON pEIETKA U BUIA
XUMUYECKOU CBSI3U.*



Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB (MEXIyHApOaAHAS U
TpUBHAJIbHAs). XMMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCALIUXCS K Pa3IMYHBIM KilaccaM
HEOPraHUYECKUX COEAMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanuss XuMHUYECKUX peakui M0 pa3IudHbIM MPU3HAKaM (10 YHUCIY U
COCTaBYy YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3P (DEKTY, M0 U3MEHEHUIO
CTENEHEH OKHUCJICHUS XHUMHYECKUX OJIEMEHTOB, *T0 0OpaTUMOCTH, MO Y4YaCTHIO
KatanuszaTtopa).* OK30- U  OHIOTEPMHUYECKHME peakiuu. *TepMOoXUMHUYECKUe
ypaBHEHUs. ™

*TloHsiTHE O CKOpPOCTH XHMHuYecKoWl peakuuu. I[loHdarune o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusax. [loHATHE O TOMOrE€HHBIX U TE€TEPOrCHHBIX
peakuusx. [lonsiTue o XuMuueckoM paBHOBecHH. CMEIIEHNE XUMHYECKOTO PABHOBECHS.
@akTopbl, BAUSAIONINE HA CKOPOCTh XMMHUYECKOW PEaKIMU U MOJIOKEHUE XUMHYECKOTO
paBHOBECHS.™

OKUCANTENBHO-BOCCTAHOBUTEIIbHBIC peakuuu, ANEKTPOHHBIN OanaHc
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHON peakuuu. CoCTaBIEHHE YPABHEHUI OKUCIUTEIIBHO-
BOCCTAaHOBUTEJbHBIX PEAKLUI C UCIIONB30BAHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

Teopus 3IEKTPONIMTHYECKON TUCCOLUALMU. DJIEKTPOJIUTHYECKAS] AUCCOLMALIMS.
DJEKTPONAUTBl U HEdNEKTPOIUThl. KaTHOHBI, aHMOHBL. *MeXaHu3M AUCCOLUALUU
BEIIECTB C PA3JIMYHBIMU BHJAMM XHMHYECKOW CBsA3U. lloHsaTHEe O crTeneHu
auccoruanuu.™ CuibHbIE U ClIa0ble JIEKTPOJIUTHI.

Peakiuun noHHoro oOMeHa. YcClioBUS MPOTEKAHHS PEaKUUid MOHHOTO OOMeHa 10
KOoHIIa. [losmHbIE M COKpalIEHHBIE HOHHBIE YPABHEHUS PEAKUNNA. XUMHUYECKHE CBOMCTBA
KHCIIOT, OCHOBAaHMI UM COJIeM B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmannu. Cpena pactBopa. KadecTBEHHBIE pEAKIMM HA KATHOHBI W AHUOHBIL:
XJopua-, OpoMun-, uoauA-, cyiabdar-, kapOoHaT-, cuiIMKar-, (ocdar- aHUOHBI;
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUSI, MarHUs, KaJlblLIUs, aTIOMUHUS, Kene3a (2+) u (3+),
Menu (2+), IMHKa, MPUCYTCTBYIONINE B BOJHBIX PACTBOPaXx.

XHAMHMYECKUI 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMU KPHUCTAUIMYECKUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB M HEMETAJJIOB (rpadura M anMasa),
CIIOKHBIX BEIIECTB (XJOpuJa HaTpus); MCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHYECKOW pEaKIMU OT BO3JICHCTBHUS pa3iIMUYHBIX (aKTOPOB; HCCIEIOBAHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, IIPOLIECCA TUCCOLMALIMMA KUCIIOT, LIEJIOYEH 1
coiiei  (BO3MOXKHO  HCIIOJIb30BAaHUE  BUACOMATEPUATIOB); IMPOBEIAEHUE  OIIBITOB,
WUTFOCTPUPYIOLIUX TPU3HAKK MPOTEKAHMS pPEaKIMid HOHHOTO oOMeHa (0Opa3oBaHUE
OCaJlKa, BBIIECJICHHUE raza, 00pa30BaHHE BOJIbl); OMbBITOB, WILTIOCTPUPYIOIIMX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX ~ peakuuii  (TOpeHue, peakuuud pas3iokKeHus,
COEIMHEHHUSI); PAclO3HaBaHWE HEOPTaHMYECKUX BEUIECTB C MOMOIIBIO Kau€CTBEHHBIX
peaKklMii Ha HOHBI; pEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4.

HewmeTamibl u ux cCoOeIMHEHUS

OOmast  xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHS  aTOMOB,
XapaKTepHbIe cTeneHn okucienus. CTpoeHne u pu3ndeckre CBOMCTBA MPOCTHIX BEIIECTB
— TaJIOreHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMO/ICICTBUE C METaJllaMH,
HEMETallIaMH — BOJIOPOJIOM M KHCIIOpPOoJoM, *mmienodamu™®). XiaopoBogopos. ComsHas
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KHCIIOTa, XMMUYECKHE CBOWCTBA, *mosydeHue™, mpumeHenue. *[leiicTBue xyopa u
XJIOPOBOJOpOJA HAa OpPraHU3M uesioBeka.™ BaxkHelime XJI0puabl U UX HaXOXJEHUE B
pUpoe.

Oo6mast xapakrepuctuka 5371eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB KHUCJIOPOJIa U Cepbl. XapaKTEepHbIC CTEIIEHNU OKUCIICHUSI.

Crpoenue u (pu3MyUECKHe CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIOPOJAa U CEPHI.
AmoTpornHble MOIUM(UKAIMK KUCTOpOAAa U Cepbl. XHUMUYECKHE CBOWCTBA CEpbl
(B3auMonelicTBUE *Cc HeMeTallaMH* — BOJOPOJOM U KHCJIOPOJIOM, MeETaljlaMH,
*KOHIICHTPUPOBAHHBIMA a30THOW WU CEepHOUM Kuciaoramu).* CepoBOAOpPOMa: CTPOCHHE,
busznueckue U XMMHUYECKUE CBOMCTBA (KHCIOTHBIE M BOCCTAaHOBHUTEILHBIE CBOMCTBA).
Oxcupl cepsl Kak MpeCTaBUTENIN KUCIOTHBIX OKCUA0B. CepHas KucioTa: (pusndeckue
U XUMHUYEeCKHe cBoWcTBa (oO0mme wu crnenuduieckue). Comm CepHON KUCITOTHI,
KauecTBEHHas peakuus Ha cyinbdar-uoH. CepHUcTas Kucinora. *XUMHUYECKUE PEaKIInH,
JeKallie B OCHOBE TPOMBIIUIEHHOTO CcHoco0a TMOJyYeHUs CEepHOM KHUCIOTHI.*
HaxosxeHue cepsl 1 €€ coenMHeHi B ipupoae. [I[puMeHeHne ceprl U €€ COeAMHEHUH B
ObITYy M B MPOMBILUIEHHOCTH. *XHMHUECKOE 3arpsA3HEHHUE OKpPYKAIOIIEH CpeJibl
COEIMHEHUSIMU CEepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE BO3/[yXa U BOJOEMOB), CIIOCOOBI
ero npeaoTBpalieHus.

OO1as xapakTepucTuka 31eMeHToB VA-rpynmnbl. OcOOEHHOCTH CTPOSHHSI aTOMOB
a3zoTa U (ocdopa, XapakTepHbIE CTEIIEHN OKUCIICHUS.

A30T, pacmnpocTpaHEHHE B MOpuUpoje, (U3MYECKHEe M XUMUYECKHE CBOWCTBA
(B3aMMOJEHCTBHE C METAJUIaMU M HEMETaulaMH - KHUCJIOPOJAOM M  BOJOPOAOM).
KpyroBopor azora B mnpupoae. AMMHUAK: (PU3NYECKHE M XUMHUYECKHME CBOMCTBA
(OKHMCIIEHHE, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *HojlydeHHE™ W MpPUMEHEHUE.
Conn aMMOHUS: COCTaB, (PU3MYECKHME W XUMHUYECKHE CBOMCTBA (pa3io’KEHUE,
B3aUMOJICHCTBUE CO IMIeJIoYaMu), NpuMeHeHue. KadecTBeHHas peakuuss Ha HOHBI
aMMOHUS. A30THas KHUCiOTa, €€ (U3NYeCKue W XMMHYECKue CBOMCTBa (oOmue u
cnenupuueckne), *momydenue.* Hwutparbl (paznoxeHue). A30THUCTas KHUCIOTA.
Hcnonb3oBaHue HUTPATOB U COJICH aMMOHHS B KayeCTBE MUHEPAJbHBIX YIA0OpEHUIM.
*XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COSAMHEHUSMU a30Ta (KUCIOTHBIE
JOXIH, 3arpsiI3HEHUE BO3/1yXa, TOUBBI U BOJOEMOB). ™

dochop, *ammorponusie Moaudukamuu dochopa,* GuznUecKkre U XUMHUYECKUE
CBOMCTBa (B3aMMOJCHCTBHE C METAJJIaMH, HEMETaUIaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM W cepHoil kuciotamu).* Okcupn docdopa (V), oprodochopHas Kuciora:
¢bu3nuecKkue M XUMUYECKHE CBOMCTBA, *mnonydenue.* *[loHsiTMe O MHHEpaIbHBIX
yaoOpenusix: HuTpathl U docdarsl. [loHaTHEe 0 KOMIUIEKCHBIX yaoOpeHusx.* OoOrias
xapakTepucTthka 31eMeHToB [VA-rpymnmbel. OcOOEHHOCTH CTPOEHUsI aTOMOB yriepoja 1
KpeMHHsI. BajJeHTHOCTh M XapakTepHbIE CTENEHU OKHUCICHHS aTOMOB yriepoja u
KpeMmHus. PacipocTpanenue yriepojaa B IpUpoJie, XapaKTepHbIE CTENIEHU OKUCIICHHUS.

Yrnepon, amwroTponHbie Moaudukanuu (rpadur, anmasz), dunYeCKUe W
XUMHUYECKUE CBOMCTBA IPOCTHIX BEUIECTB (B3aMMOIEHCTBHE C METAJNIAMH, HEMETAJJIAMU,
*KOHIICHTPUPOBAHHBIMU a30THOW M CEpHOM KHcjaoTamu)*. Ancopouus. Kpyrosopor
yraepoaa B npupoze. Oxkcuabl yriepona, ux (U3NYecKue U XUMUYECKHE CBOMCTBA,
MOJIyueHUE U MPUMEHEHHEe, [JEHCTBHE Ha OpraHU3M 4YeloBeKa. *DKOJIOTHMYECKUe
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npo0isieMbl, cBsA3aHHbIE ¢ okcuaoM yriepona(IV); rumoresa rinodambHOrO0 MOTEIICHUS
KJIMMaTa; MapHUKOBBIA 3PdekT.* VYronpHas kucioTa U €€ coiu, ux (usmyeckue u
XUMHUYECKUE CBOICTBa, *moiydeHue M mnpuMeHeHue.* KauecTBeHHas peakuus Ha
KapOoHaT-uoHkbI. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

OO6mue mpencraBieHuss 00 OCOOEHHOCTSX COCTaBa M CTPOCHHSI OPraHUYECKHX
COEIMHEHUH yriepoja (Ha mpuMepe MeTaHa, 3THIICHA, 3TaHOJa, YKCYCHOM KUCIOThI. *MX
coctaB U xummuueckoe crpoenue. Kimaccudukanus oprannyeckux emects.* [lonsrue o
OMOJOTHYECKH BaXXKHBIX BEIECTBAX: )KHUpaX, OENIKax, yrieBoJaXx — M UX POJHU B )KU3HU
4esioBeKa. *MarepuanbHOE €JMHCTBO OPraHMYECKUX U HEOPTaHWYECKUX COETMHEHMI. *

Kpemuuii, ero ¢usnyeckue U XUMHYECKHE CBOICTBa (Ha MpUMEpe
B3aMMOJICHCTBHSI C METaIaMd M HEMeTallaMu), *moilydyeHue®* W NIpHUMEHEHHE.
*Coenuuenus kpeMHusi B mpupoje. Obmue npencraBienus 06 okcuae kpemuusa(IV) u
KpeMHHueBoU kucioTe. CHIMKaThl, GU3NYECKUE U XUMUYECKHE CBOMCTBA, MOTYYEHUE U
MIPUMEHEHUE B OBITY, MPOMBIIIIICHHOCTH (B MEIUIIMHCKOMN, JIEKTPOHHOM, CTPOUTEIILHON
u 1p.). Baxueiiue cTpouTeabHbIe MaTepUaibl: KepaMHKa, CTEKIIO, LIEMEHT, OCETOH,
xene300eToH. [Ipobnembl 0€301macHOr0 UCHOJIB30BAaHUSI CTPOUTEIBHBIX MaTEpPHUAOB B
MOBCEIHEBHOM JKU3HU. *

XUMUYECKUN SKCHEPUMEHT: M3yuyeHUE O0pa3l0B HEOPraHMYECKHX BEIIECTB,
CBOWCTB COJIIHOW KHUCJOTBI; TPOBEJCHUE KAYECTBEHHBIX PEAaKUUM HAa XJIOPUA-UOHBI U
HaONIOJEHUE MPHU3HAKOB HX NPOTEKAHUsS; OMBITHI, OTpaxarouue Q(U3NYECKUue U
XUMUYECKHE CBOMCTBA TajJOr€HOB M MX COEAUHEHUN (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHUAJIOB); O3HAKOMJICHHME C o0Opa3llamMu  XJIOpUJOB  (TajJOT€HUOB);
O3HAaKOMJIEHHE C 00pa3uaMu cepbl U €€ COEAMHEHUSMH (BO3MOYKHO HCIIOJIb30BAHUE
BHJICOMATEPHUAJIOB); HaAOIIOJIEHUE Mpoliecca OOYINIMBAaHMUS caxapa IMoJ JAeHCTBHEM
KOHLICHTPUPOBAHHOM CEPHOM KHUCIIOThI, U3YUYEHUE XMMUYECKUX CBOMCTB pa30aBiIeHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KaUeCTBEHHOM peaKIuu Ha CyIb(}aT-uoH 1 HAOII0ACHUE
MpU3HaKa e€ MPOTEeKaHus, O3HAKOMJIEHUE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, ¢hocdopa
U UX COEIMHEHU (BO3MOXKHO UCIIOJIb30BAHHUE BHIeOMAaTEpUasIoB), 00pa3liaMy a30THBIX
u pochopHbIX yaoOpeHuii; moydeHrne aMMraka U U3y4eHne ero CBOMCTB; MPOBE/ICHHE
KaueCTBEHHBIX PEAKIUi HA MOH aMMOHUS U (ochaT-uOH U U3YYCHHE MPU3HAKOB UX
MIPOTEKaHUs, B3aUMOJICVCTBUE KOHUECHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIBIO
(BO3MO’KHO HCITOJIb30BaHUE BHJIEOMATEPUAJIOB); U3YUEHHE MOJIENeN KPUCTAIUTMYECKUX
pem€ToK anMasa, rpauTa; O3HAKOMJIEHHWE C IMPOLECCOM aJCOPOIMU PAaCTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOras3a; MOJyYEHUE
YIJIEKUCIIOro ra3a U M3y4YEeHHE €ro CBOWCTB; MPOBEICHUE KauyE€CTBEHHBIX PEaKIUi Ha
KapOOHaT- Y CHWJIMKAT-UOHBI M U3yYEHUE MPU3HAKOB MX MPOTEKAHUS; 03HAKOMIICHHE C
MPOAYKIHMEN CUIIMKATHOW MPOMBIIUIEHHOCTH; PEIICHHE SKCIEPUMEHTANIBHBIX 3a7a4 IO
TeMe «BaxkHeillne HeMeTaTbl U X COSAUHEHUS.

MeTtasibl U iX COETUHEHUS

OO6mras xapakTepruCTHKAa XUMUISCKUX 3JIEMEHTOB — METAaJJIOB HA OCHOBAHUHU HUX
noJioxkeHus B llepunoanueckon cucreMe xumuueckux snemMenToB /. 1. Menneneesa u
cTpoeHuss atomoB. CTpoeHHe MeTajioB. MeTalyuueckas CBsA3b M METaUIMYEcKas

10



KpUCTaJUIMYeCKass pemeTka. OJIEKTPOXUMHUYECKUI psAll  HANPSHKEHUH METallyIoB.
dusnyecKkue U XMMHUYECKHUE CBOMCTBA METAJUIOB (B3aMMOJIEUCTBUE C KHCIOPOJOM,
BOAOM, kuciaoTamu). *O06mme cnocoObl nojaydenus: MetamioB. [loHsitue o kKoppo3uu
METaJIJIOB, OCHOBHBIE CIOCOOBI 3aIUTBHl UX OT Koppo3uu. CruiaBel (CTaslb, YYTYH,
JTIOPATIOMUHUN, OpOH3a) M MX IPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH .*

[[lenounble meTauibl: MojokeHue B Ilepuogumyeckod cHUCTEME XHUMHUYECKHX
aneMeHToB /1. 1. MeneneeBa; crpoenne aroMoB. Haxoxnenue B npupoje. Pusnyeckue
1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaius). OKCUIbI U TUIPOKCHUIBI HATPHUS
u Kanus. [IpyuMeHeHue 1me10YHbIX METAJUIOB U UX COCMHEHUH.

[I{esroyHO3EMENBHBIE METAIUIBI MATHUM U KAJIBIIUI: TI0JIOkKEeHHE B [lepronnueckon
cucteMe XuMndecknx 31eMeHToB 1. 1. MenaeneeBa; CTpoeHHE UX aTOMOB; HAXO0KJICHUE
B npupone. OHU3nYeCKUe W XMMHYECKHME CBOWCTBA MarHus M KaJblMs. Baxueimmne
COCMHEHUs Kaiblusa (OKCHI, TUAPOKCHUI, coyin). *JKEcTKOCTh BOABI U CIOCOOBI €€
yCTpaHeHus. ™

AmomuHuii: nonoxenue B Ilepuoguyeckoil cUCTEME XMMHYECKHUX 3JIEMEHTOB
J. 1. MeHaeneeBa; CTpPOCHHME aToOMa; HaxoXkJAeHUE B mnpupone. Puznueckue Hu
XUMUYECKHUE CBOWMCTBA alIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHJA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: mnonoxenne B Ilepuoguyeckoil cUCTEME XHUMHYECKHUX 3JIEMEHTOB
JI. I. MenaeneeBa; CTpOEHHE aToOMa; HAaXOXJIEHHE B mnpupone. Puznueckue u
XUMUYECKHE CBOMCTBA JKelie3a (B3auMOJACHCTBHE C METaJUIaMH, KUCJIOTaMHU U COJISIMU).
Oxkcunel, tunpokcuasl u comm sxkene3a(ll) wm kemesza(lll): cocraB, cBoiicTBa u
*nosrydyeHue.™

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMIICHHE ¢ 00pa3llaMi METaJJIOB U CIIJIaBOB, UX
(bU3MYECKMMU CBOMCTBAMHM; M3YUYEHUE PE3YJbTaTOB KOPPO3UU METALIOB (BO3MOXKHO
HCIIOJb30BaHUE BUEOMATEPUAIOB), 0COOCHHOCTEHN B3aUMOJEHCTBUS OKCUAA KAJIBIIUS U
HaTpus ¢ BOJOM (BO3MOYXHO MCIOJIb30BAHUE BUICOMATEPUATIOB); UCCIIEOBAHUE CBOMCTB
AKECTKOM BOJBI, Mpollecca TOPEHUs XKejle3a B KUCIOpPOoAE (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB); MMPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEaKIMii Ha MOHBI (MarHus,
Kanblus, amoMmuHus, 1uHkKa, skenesa(ll) m xenesa(lll), meau(ll)); mabmonenue u
OMMCAaHUE TNPOILIECCOB OKpAIllMBaHUs IUIAMEHW HOHAMM HATpUA, Kalusg M KaJbIUs
(BO3MOKHO HCIIOJIB30BAaHUE BHJICOMATEPHANIOB); MCCIeAOBaHHEe aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATFOMUHUS U TUAPOKCUAA LIMHKA; PEIICHUE SKCIIEPUMEHTAIbHBIX 33/1a4 110
Teme «BaxHenmme MeTaibl U KX COCIUHEHUS».

XHUMUS U OKpYXKarolas cpeaa

*HoBble MaTepualibl U TEXHOJOTHH. BellecTBa U maTepuasibl B MOBCEIHEBHOM
KU3HU YeJioBeKa. XUMHSL W 3J0pOBbe. be3omacHoe HCHoJIb30BaHUE BEIIECTB U
XUMHUYECKUX peakuuii B ObiTy. I[lepBas moMomp Npu XUMHUYECKHX OXKOrax
1 oTpaBieHusX. OCHOBBI 3KOJIOTMYECKON IPAMOTHOCTH. ™

*XUMHUECKOE 3arpsi3HEHUE OKpYXarlleil cpenabl (mpenaenabHas JOmycTHUMast
koHuenTpaius BemectB — [1JIK). Ponb xumuu B pemeHnn 5K0I0THYecKux mpooiaem.™

*TIpupoaHble HUCTOYHHKH YTIEBOJAOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, HEPTH),
MIPOIYKTHI KX TIEPEPAOOTKH, UX POJIb B OBITY U IPOMBIIINICHHOCTH. *
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XUMHYECKUI HKCIIEPUMEHT: M3y4eHHUE O00pa3I0B MAaTEepPUANOB (CTEKJIO, CILIABBI
METaJIJIOB, TIOJIUMEPHBIC MaTepHaIbl). ™

MeXnpeIMETHBIC CBSI3U

Peanmszamuss MeEXNpeIMETHBIX CBSI3ed TIpM HW3YYCHWH XHUMHA B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIIOJIb30BaHNE KaK OOIINX €CTEeCTBEHHO-HAYYHBIX MTOHITHIA, TaK
U TIOHATHUH, SIBIISIONIUXCS CHCTEMHBIMH IS OTACTBHBIX MPEIMETOB €CTECTBEHHO-
HAyYHOTO IUKIIA.

OO01mume ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYIHBIN (haKT, TUTIOTE3a, 3aKOH, TSOPHSI,
aHaMM3, CHUHTE3, KilacCU(UKAIMI, TEePUOANIHOCTh, HAOIIOICHNE, HKCIICPUMEHT,
MOJICIIUPOBAHUE, W3MEPEHHE, MOJICh, SBICHUE, MAPHUKOBBIA 3(PGEKT, TEXHOIOTHS,
MaTepHuabl.

dusnka: MaTepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOIIHI,
PalMOaKTUBHOCTH, MOJICKYJA, DJIEKTPUICCKUI 3apsl, MPOBOJHUKH, TOIYIPOBOIHHKH,
TURJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSTHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpUCTa/NIMYECKas pemETKa, CIUIaBbl, (U3HUYECKUE
BEIIMYUHBI, €AUHUIBI H3MEPEHHS, KOCMHYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3bI,
Connue.

buonorus: dotocunTe3, AbixaHue, Ouocdepa, H3KOCUCTEMa, MHUHEpAIbHbIC
yI00pEHHUsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atMmocdepa, rugpocdepa, MUHEpabl, TOPHBIE MOPOAbI, IMOJIE3HBIC
HCKOITaeMbI€, TOIJINBO, BOJTHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA
«XUMHUSA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JINMYHOCTHBIE PE3YJIbTATDI:

JIM4HOCTHBIE PE3YJIbTAaThl OCBOEHUS MPOTrPaMMbl OCHOBHOI'O O0I1IET0 00pa30BaHMs
JOCTUTAIOTCSI B XOoJe¢ OOy4eHHs XUMUU B E€IUHCTBE Y4yeOHOW M BOCHUTATENIbHOU
AESITEIbHOCTH B COOTBETCTBUHU C TPAIUIIMOHHBIMU POCCHICKUMHU COLMOKYIBTYPHBIMH U
TyXOBHO-HPaBCTBEHHBIMU [IEHHOCTSMU, TPUHITHIMU B OOIIECTBE MPaBUIIaMH U HOpMaMHU
MOBEJICHHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLIMATH3AIIH
o0yyarommxcs.

JInaHOCTHBIE pe3yIbTaTh OTpaXaroT TOTOBHOCTH 00yJaromuxcs
PYKOBOJICTBOBAThCS CHUCTEMOW TMO3UTHBHBIX LEHHOCTHBIX OPUEHTAIMNA U paCIIMpEHUE
OTIBITA JICATEIHHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) maTpuoTUYECKOro BOCIIUTAHUS:

[EHHOCTHOTO OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAyYHOMY HacCJeINI0, TOHUMaHUS 3HAYEHUS] XUMHUUECKON HAyKH B )KU3HH COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH BIaAETh JOCTOBEpHOM uH(MOpManueid O MepeaoBbIX
JOCTUKEHUSIX U OTKPBITUSAX MUPOBOI M OTEUECTBEHHOW XUMUH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUSA:
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NPEJCTaBICHUS O COLUAIBHBIX HOPMaX U MPABUIIaX MEKIMYHOCTHBIX OTHOIICHUN
B KOJUIEKTHBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM,
y4eOHO-UCCIIE0BATEIbCKOM, TBOPUECKON U IPYTUX BUJAX JEATEIBHOCTH, TOTOBHOCTHU K
pa3HOOOpa3HOM  COBMECTHOW  JEATENbHOCTM  IPHU  BBIIOJIHEHUU  Y4EOHBIX,
[O3HABATEJIbHBIX 3aJ1a4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3/1aHUN YUEOHBIX
IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHMMAaHUIO M B3aMMOIIOMOIIM B NPOLECCE ITOU
y4eOHOU JEesATeNIbHOCTH, TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHHE U IMOCTYIKH CBOUX
TOBapUIEH C TO3UIMH HPABCTBEHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJIEACTBUN MMOCTYIIKOB;

3) EHHOCTU HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUX TMPEACTABICHUN O BEIIECTBE M XMMHUYECKOH peakIiui,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABJISIOIIMX OCHOBY
Ui TIOHMMAaHUS CYIIHOCTH HAYyYHOW KapTHUHBI MHpA, MPEACTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIbI, B3aUMOCBSI35X UEJIOBEKa C IPUPOJAHOM CPESoH, O
POJIM XMMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTE;

[I03HABATEJIbHBIX MOTHBOB, HANpPaBJICHHBIX HA IOJIy4€HHE HOBBIX 3HAHUM IO
XUMHH, HEOOXOUMBIX JIJIs1 OOBSICHEHHS HAa0JII01aeMbIX IIPOLIECCOB U SIBJICHUIA;

[03HABaTEJIbHOM, MHGOPMAIIMOHHON W YWUTATENbCKOW KYJIBTYpbl, B TOM YHUCIIE
HABBIKOB CaMOCTOSITEJIbHON pabOThl C Y4EOHBIMU TEKCTaMH, CIIPABOYHON JINTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH UH()OPMALIMOHHBIX TEXHOJOTUH;

UHTEpeca K OOYYEeHHI0O W TO3HAHMIO, JIF0OO3HATEIbHOCTH, TOTOBHOCTH U
CITIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHOM M MCCIICIOBATEIbCKON JACATEILHOCTH, K
OCO3HAaHHOMY BHIOOpPY HAMPABICHHOCTH M YPOBHS 00y4EHHUS B JaIbHEUIIIEM;

4) popMupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAHUS [IEHHOCTU XKU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3JI0POBBIN 00pa3 )KU3HU, OCO3HAHUS TOCIEACTBHIA U HETIPHUATHS BPEIHBIX
OpuUBBIYEK (YyHOTpEeOJEHUSI alKOrojs, HapKOTHUKOB, KYypEHHUs), HEOOXOIMMOCTU
cOOI0ICHNs TTpaBMJI O€30MACHOCTH MPH OOpalleHUH ¢ XMMUYECKUMHU BEIIECTBAMU B
OBITY U peabHOM KU3HU;

5) TpyAOBOrO BOCIIUTAHUS:

UHTEepeca K MPAKTHUECKOMY M3YYEHMIO MPOQeccHil U TpyAa pas3IudyHOTO poja,
YBa)XEHHE K TPyAy U pe3yjbTaTaMm TPYAOBOHM NEATEIbHOCTH, B TOM YHCJIE HAa OCHOBE
NPUMEHEHHUS MPEAMETHBIX 3HAHUN 10 XMMHH, OCO3HAHHOTO BbIOOpA MHIMBUIYaJbHOU
TPACKTOPUHN TPOJOJDKEHUST O00pa3oBaHHsl € y4ETOM JUYHOCTHBIX WHTEPECOB U
CIOCOOHOCTH K XHWMHH, OOUIECTBEHHBIX HMHTEPECOB M NOTPEOHOCTEH, YCIHEIIHOM
npo(hecCHOHANFHOW EATeTbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUW, TOTOBHOCTDH
aIanTHPOBAThCA B MPO(HECCHOHATILHON Cperie;

6) PKOJIOTMYECKOT'0 BOCTIUTAHUS:

IKOJIOTUYECKH 1IeTIECO00PA3HOTO OTHOLICHHS K IPUPOJIE KaK UCTOUYHUKY KU3HH Ha
3emiie, OCHOBE €€ CyIIECTBOBaHUS, MOHUMAHUS IIEHHOCTH 3J0pPOBOTO M 0€30MacHOro
oOpa3a KHU3HH, OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (U3HYECKOMY U
MICUXUYECKOMY 3J0POBbIO, OCO3HAHUsI LIEHHOCTH COOJIIOJICHUS MpaBui 0OE30MacHOTO
MOBEICHUS IPU paboTe C BEIIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOKAIOLUINX 3JOPOBBIO U
JKU3HU JIOIEH;
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CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, TOJy4YaeMble TpPH HU3YYCHUH XUMUHU, IS
pEelIeHus 3a/1ay, CBSI3aHHBIX C OKpY)Kaloleld MPUPOIHON Cpenol, MOBBIIICHUS YPOBHS
AKOJIOTUYECKOH KYJIbTYpbl, 0CO3HAHUS INI00AIBHOTO XapaKTepa SIKOJIOTUYECKUX MTPOOIIeM
U MIyTeW UX PEeIlIeHUs MOCPEICTBOM METOI0B XUMUU;

HKOJIOTUYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B IMO3HABATEIHHOM,
KOMMYHUKATUBHOM U COIIUATILHOM MTPAKTHUKE.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOEHHUs 00pa30BaTENbHON MPOrpaMMbl IO
XUMUHU OTPAKAIOT OBJIA/ICHUE YHUBEPCAIbHBIMU MMO3HABATEIBHBIMU JACHCTBUSMU, B TOM
qucle:

1) 0a30BbIC JIOTHYCCKUE ICHCTBUS:

BBISIBIISATH IPUYMHBI U CJIEICTBUS MPOCTHIX XUMUYECKUX SIBICHHUI;

OCYIIECTBIIATh CPABHEHHE, KIIACCU(DHUKAITNI0O XMMUYECKUX BEIIECTB O 3aIaHHBIM
OCHOBAHUSIM U KPUTEPHUSAM JJI YKa3aHHBIX JJOTUYECKUX OIepalnii;

CTPOUTH JIOTHYECKOE CYKACHHUE MOCIE MPEeABAPUTEIHLHOTO aHAIM3a, BKIIIOYAIOIIEe
YCTaHOBJICHHE MPUYUHHO-CIICICTBEHHBIX CBS3EH

CO3/1aBaTh, MPUMEHSTh U MPEOOPA30BLIBATh 3HAKU M CUMBOJIbI, MOJEIN U CXEMBbI
JUISL pelIeHUs1 y4eOHbBIX U TTO3HABATEIBHBIX 3a/1a4 C TIOMOIIIBIO M1€/1arora;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTUE XUMHUYECKMX TMPOLECCOB U HUX
MOCJIEACTBUS;

2) 0a30BbIC UCCIICAOBATCIILCKUE ICHCTBHSL:

C MOMOIIBIO MEe1arora MPOBOAUTh XUMUYECKHUM OIIBIT, HECIIOKHBIN 3KCIIEPUMEHT,
JUTSl YCTaHOBJIEHUSI 0COOCHHOCTEN 00bEeKTa U3YUCHUS, TPUUMHHO-CIICACTBEHHBIX CBsI3el
Y 3aBUCUMOCTEH 00BEKTOB MEXIY COOOM;

C TOMONIBI0 TEeJarora WJIW CaMOCTOSITENbHO (HOPMyIUpoBaTh OO0OOIECHUS U
BBIBO/IbI TIO pe3yJIbTaTaM MPOBEAECHHOIO HAOMIOACHUS, OTIBITA;

3) paboTa ¢ uHpOpMAaIUEHi:

BBIBJIATh JIePUIIUTHI MHPOpPMAIMHU, JAHHBIX, HEOOXOIUMBIX ISl PElICHUS
MOCTaBJICHHOM 3aJ1a4M;

npeoOpa3oBbIBaTh UHPOPMAIMIO U3 OJTHOTO BUA B APYroi (TabIUIly B TEKCT U
mp.);

UCKAaTh WK OTOMpaTh MH(POPMALMIO WM JaHHBIE W3 UCTOYHHKOB C YYETOM
MpEII0KEHHOM y4eOHOM 3a/1a4uu U 3aJJaHHBIX KPUTEPUEB.

OBnaseHne yHUBEPCATbHBIMU YUeOHBIMH KOMMYHUKATUBHBIMU IEUCTBUSIMU:

OpraHU30BbIBATh yueOHOE B3aMMOJICHCTBUE B TpyIIIe (ompeaensaTh o0mue e,
pacnpenensTh poJiu, 10rOBapUBATHCS APYT C APYTOM U T. 1.).

C TIOMOIIIbIO TIEIarora WM CaMOCTOATEIBHO COCTABJIATH YCTHBIC W MUCHhMEHHBIC
TEKCThl C HWCTOJIb30BAaHUEM WUTFOCTPATUBHBIX MaTEpUANOB MJisi BBICTYIUICHUS TEpen
ayaAUTOPUEH;

OpPTraHM30BBIBATh Y4YEOHOE COTPYAHHYECTBO WU COBMECTHYIO MACSITEIBHOCTH C
YUWTEIEM W CBEPCTHUKAaMH; paboTaTh MHIWBUIYaTbHO W B TPYIIE: HaXOIUTh 0OIIee
pelieHne W paspeniatb KOH(QJIMKTHI Ha OCHOBE COTJIACOBAHUS TMO3WIMNA M ydeTa

14



WHTEPECOB; (OPMYITHPOBATH, APTYMEHTHUPOBATh M OTCTANBATh CBO€ MHCHHUE;

OIICHUBATh KAYECTBO CBOEr0 BKJaJa B OOUIWN MPOAYKT, IPUHUMATh U Pa3AeiisiTh
OTBETCTBEHHOCTb M MPOSIBIATH TOTOBHOCTh K MPEIOCTABICHUIO OTYETA MEPE1 TPYIIION.

OBnasieHre YHUBEPCATbHBIMU YU€OHBIMH PETYJISTUBHBIMU JICHCTBUSMM:

oOHapyxuBaTh U (OPMYJIHPOBaATh Yy4eOHYIO MPOOJIEMy, OINPENSsiTh Ielb
y4eOHOM JIeSITEIIbHOCTH;

BJIaJICTh OCHOBAaMHM CaMOKOHTPOJSI, CAMOOIICHKH, TIPUHSATHUS PEIICHUH U
OCYIIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YICOHON M TTO3HABATEILHOM IEITEIBHOCTH;

COOTHOCUTHh CBOU JICWCTBHUS C IUIAHUPYEMBIMHA PE3yJIbTATaAMH, OCYIIECTBIISITH
KOHTPOJIb CBOEH JIESITEIbHOCTH B IMPOLECCE JOCTHXKEHUS PE3YJbTaTa, OINPEACIISITh
CIOCOOBI IEUCTBUI B paMKax MPEIJIOKEHHBIX YCIOBUI U TpeOOBaHUI, KOPPEKTUPOBATh
CBOM JICMCTBUS B COOTBETCTBUH C U3MEHSAIOIICHCS CUTYAIUEH;

JIaBaTh AJICKBATHYIO OLICHKY CUTYallMH U MPEJIaraTh MIaH €€ N3MEHEHUS;

MPEABUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPH PEIICHHUH y4eOHOMU
3aJauu;

MMOHUMATh TPUYHHBI, MO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbIH pe3yibTar
NEATEeIIbHOCTH, ONPEACNISATh TO3WTUBHBIC HM3MCHCHHUS W HaIlpaBlICHHs, TpeOyrolue
najabHenIen padoThl;

OCO3HAaHHO OTHOCHUTBCS K APYTOMY YEJIOBEKY, €O MHEHHUIO.

IHPEAMETHBIE PE3YJIBTATBI

B cocTaBe npeaMeTHBIX pe3yabTaTOB 110 OCBOCHUIO 0053aTEILHOTO COJIEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW DeaepanbHOil pabouedl MporpaMMou, BBIJIETSIOT: HAyYHbIE
3HAHUS, YMEHHS W CHOCOOBI JEUCTBUH, crnenupuyeckue aias y4eOHOro mnpeamera
«XuMUsD», BUABI ACATEIBHOCTU IO IMOJYYEHHIO HOBOTO 3HAHMS, €r0 MHTEPIPETALNH,
peoOpa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIUSIX:

IIPEACTABICHHE O 3aKOHOMEPHOCTSIX M TIO3HABAEMOCTH SIBJIICHWM TPUPOABI,
MOHMMaHUEe OOBEKTUBHOM 3HAYMMOCTU OCHOB XHWMHYECKONW HAyKH Kak oO0JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJbTYpbl M MPaAKTUYECKOU
JeSTEIbHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOTO 00IIECTBA; HOHUMAHUE MECTa XUMUHU
Cpeay IpyTruX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMM MOHSITUWHOTO allapaTta ¥ CAMBOJIMYECKOTO A3bIKa XUMUU JIJTS
cocTaByieHus] (OPMYJT HEOPraHUYECKUX BEIIECTB, YPABHEHUN XUMHUYECKUX PEaKIuil (C
OMOpOM Ha AaJrOpUTM YYEOHBIX JICWCTBHI); BIIAJICHUE OCHOBAMU XUMHUYECKOMN
HomeHknatypsl (IUPAC u TpuBHaNbHOW) M YMEHHE HCIOJIb30BaTh €€ NIl pelieHUs
y4eOHO-TI03HABATENBHBIX 33/1a4 C MOMOIIBI0 YUYUTENS, YMEHUE HMCIOIb30BaTh MOJCIU
JUTs1 OOBSICHEHHS] CTPOCHHS aTOMOB M MOJIEKYJI TI0 aJITOPUTMY C OITOPOM Ha OTIPE/IeTICHUS;

MPEJICTABJICHUE O CUCTEME XUMHYECKUX 3HAHUW U YMEHUE C MTOMOIIBIK YUUTEIIA
MPUMEHATh CUCTEMY XUMHYECKUX 3HAHUW I YCTAHOBJICHHUS B3aMMOCBSI3EH MEXKIY
W3y4YCHHBIM MAaTEpUAIOM W TPU TOJYYEHHWH HOBBIX 3HAHHWM, a TAKXKE B MPOIECCE
BBINIOJTHEHUSI y4YeOHBIX 3aJaHUi U mpu paboTe ¢ MCTOYHMKAMH XUMHUYECKOU
uH(pOopMaIuKU, KOTOpask BKIIOYAET:

BOKHEUIIINE XUMHUYECKUE TOHATHSA: XUMHYECKUN DJJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IPOCTOE M CJOKHOE BEIIECTBO, OJHOPOJAHAs W HEOAHOPOIHAS CMEChH,
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OTHOCUTEJIbHBIE aTOMHAas W MOJIEKYJSpHas MAacChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsi Macca, MOJIAPHBIA 00bEeM, OKCHJ, KHCJIOTa, OCHOBaHUE, COJIb (CpemHsis),
XUMUYECKash peaKlus, pPEaKIuu COCAUHEHUS, PEaKIUU Pa3JIOKECHUs, PEaKIUU
3aMelleHMs], peakuu 0OMeHa, TerIoBOM 3 (EeKT peakiuu, 3K30- U IHAOTEPMUUYECKUE
peakiMM, pacTBOpP, MAacCoBas J0JII XUMUYECKOIO AJIEMEHTa B COCIMHEHUU, MacCOBas
JI0JIsL ¥ TIPOLICHTHAsI KOHILIEHTPAIUsl BEIIECTBA B PACTBOPE, SAPO aTOMa, SJICKTPUUECKUN
CJIOW aToma, aToMHas OpOuTajb, paguyCc aroMa, BaJCHTHOCTb, CTENEHb OKHCIICHUS,
XUMHUYECKasl CBS3b, AJIEKTPOOTPHUILATEIBHOCTD, MOJIAPHAS W HEMOJISIPHAsT KOBaJEHTHAs
CBSA3b, MOHHAsl CBS3b, METAJUIMYECKas CB3b, KPUCTAUIMYECKas pelIeTKa (aTOMHas,
MOHHAs, METaJUINYeCcKasi, MOJIEKYJspHasi), MOH, KaTHOH, aHHUOH, JJIEKTPOJIUT U HE
ANEKTPOJUT, AJIEKTPOJIUTUYECKAs JUCCOLMAlMsA, pEaKIUd HOHHOro OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH, OKHUCIHUTEIb W  BOCCTAHOBUTEID,
OKHCIJIEHHE W BOCCTaHOBJICHHUE, DJIEKTPOJN3, XMMHUECKOE paBHOBEcHE, OOpaTHUMbIE U
HeoOpaTUMBbIe pEeaKIMU, CKOPOCTh XMMHYECKOW peakiMH, KaTaliu3aTop, IpelesbHO
nomyctuMmas konnenrpanus ([11K), koppo3us MeTanios, CIIaBhI;

OCHOBOITOJIATAK0IIME 3aKOHbI XMMHUH: 3aKOH COXpaHeHus maccsl, lleprnoauyeckuii
3akoH /. 1. MenaeneeBa, 3aK0H IIOCTOSIHCTBA COCTaBa, 3aKOH ABOTrajpo;

TEOPUU XHUMHUU: aTOMHO-MOJIEKYJISIpHAs TEOpHUs, TEOPHs DIIEKTPOJIUTHYECKON
IUCCOLMAIINY, a TAKKE MPEJICTABICHUS O HAYYHBIX METOJAX MO3HAHUS, B TOM YHCIIE
AKCIIEPUMEHTAIIBHBIX U TEOPETHUYECKUX METOAAX HCCIIECIOBAHUS BEIIECTB M MU3YUYECHUS
XUMHAYECKUX PEAKLINN;

MPEACTABICHUE O IEPUOJUUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX IJIEMEHTOB
(paguyc aroMma, 3JIEKTPOOTPULIATEIBHOCTh), MPOCTBIX M CJHOXKHBIX BEIIECTB OT
MOJIOKEHUS 37eMeHTOB B Ilepuonuueckoil cucreme (B MalbIX MEpUOAaxX M TIIABHBIX
MOATPYIIAX) U AJNEKTPOHHOIO CTPOCHHSI aTOMa; YMEHHE OOBSCHATH CBS3b MOJIOKECHUS
anemeHTa B llepuoguyeckoil cucTeMe € YHMCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUS
aTOMOB XHMMHUYECKHX 3JIEMEHTOB (COCTaB W 3aps]l sijipa, oOIlee YHUCIO DJIEKTPOHOB),
pacupesnesieHueM 3JIEKTPOHOB [0 JHEPreTUYECKHM YPOBHSM aTOMOB NEPBBIX TpPeEX
MEPUOJIOB, KaJusl U KaJbIUs; KIacCU(DUIIMPOBATh XUMHUYECKUE DJIEMEHTHI C OMOPON Ha
onpeneneHus: GU3NIECKOro cMbIcia IUGPOBBIX JAHHBIX MEPUOAUIECCKON TaOIHUIIBL;

yMEHUE KIacCUPUIIUPOBATH XUMUYECKUE JIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA U
XUMUYECKUE PEAKIMU C ONOPOMl HA CXEMBbI; OMNPENEsATh BAJE€HTHOCTh U CTENEHb
OKHCJICHHUS] XUMUYECKUX AJIEMEHTOB, BUJ XMMHUUYECKON CBSI3M U THN KPUCTAILIMYECKOU
CTPYKTYpPBI B COEJUHEHUSX, 3apsil HOHA, XapaKTep Cpelibl B BOAHBIX PACTBOPAX BEIIECTB
(KMUCTIOT, OCHOBAHUM ), OKUCIUTENb K BOCCTAHOBUTEID 10 AJITOPUTMY YUE€OHBIX I€UCTBHI;

YMEHUE XapaKTepU30BaThb C OMNOpPOMl Ha cXxeMy (PU3NYECKHEe U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJOPO, rpaduT, aiMa3, KpEMHUH, a3oT,
dbocdop, cepa, xJiop, HATPUH, KA, MAarHUM, KaJablIUNA, ATFOMUHUH, J)KEJI€30) U CIIOAKHBIX
BEILIECTB, B TOM YHCJI€ HMX BOJHBIX pPACTBOPOB (BOAAa, aMMHUAaK, XJIOPOBOAOPO,
CEpOBOJIOPO, OKCHIBI M TUAPOKCHAbI MeTauioB I - [IA rpymm, amromunus, meau (I1),
nuHka, xene3a (II u III), okcuast yrnepoaa (I u IV), kpemuus (IV), azota u pocdopa
(I u V), ceput (IV u VI), cepuucras, cepnas, azotucras, a3oTHas, (ocdopHasi,
YTOJibHAsI, KPEMHHEBAs KHUCIIOTA U UX COJIH); ONMKUCHIBATH C OMOPOU Ha IJIaH U KIIFOUEBbIE
CJIOBA; YMEHHUE MPOTHO3UPOBATh U XapaKTePHU30BaATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH
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OT MX COCTaBa M CTPOEHHUs IIOCJE IPEABAPUTEIBHOIO aHaau3a I0J PYKOBOACTBOM
negarora, NPUMEHEHHE BEIIECTB B 3aBUCUMOCTM OT HMX CBOWMCTB, BO3MOYKHOCTb
IPOTEKAHHUSI XUMHUUYECKUX IMPEBPAILCHUN B PA3JIUYHBIX YCIOBUSX, BIUSHHUE BEIIECTB U
XUMHYECKUX MPOLIECCOB HA OPTraHU3M YEJIOBEKA U OKPYKAIOIIYI0 IPUPOIHYIO CPENY;

YMEHUE COCTABJISITH MO O0O0pasily, CXeMe, aJIropuTMy Yy4eOHBbIX JeHCTBUIA
MOJIEKYJISIpHBIE M MOHHbIEC YPABHEHUS PEakliii (B TOM YKCIIE peakiMii HOHHOTO OOMeHa
U OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUMN), WIIIOCTPUPYIOIIUX XUMHUYECKUE
CBOWCTBA W3YYCHHBIX KJIAcCOB /TPyl HEOPTraHWYECKMX BEIIECTB, a TaKXKe
ITOATBEPKAAIOIMINX TEHETUYECKYIO B3aUMOCBSI3b MEXAY HAUMU;

YMEHHE BBIYUCIATH OTHOCUTEIBHYK) MOJIEKYJSIPHYI0O W MOJSIPHYKO MAacChl
BEILIECTB, MACCOBYIO JIOJI0 XMMHUYECKOTO AJIEMEHTA B COCIMHEHUH, MACCOBYIO JIOJIO
BEIIECTBA B PACTBOPE, KOJUYECTBO BELIECTBA M €r0 Maccy, oObEM Tra3oB C OMOpPOi Ha
oOrurre GopMynbl; yMEHHE TPOBOAUTH PACUETHI IO YPABHEHUSIM XUMHUYECKUX PEAKIIHHA U
HAXOJUTh KOJMYECTBO BEIIECTBA, 00HEM U MACCy PEareHTOB WU MPOJAYKTOB PEAKIIUH C
OTIOpOM Ha 00pa3ell, AITOPUTM YUEOHBIX JeHCTBU;

BJIa/ICHNE OCHOBHBIMHU METOJJaMU HAyYHOT'0 MO3HAHUA (HaO/II0ieHue, U3MEPEHHE,
HKCIIEPUMEHT, MOJICIMPOBAHUE) MPU H3YyUYEHUU BEIIECTB U XUMHYECKHX SIBJICHHH C
OMOpOM Ha aIrOpuTM YYEeOHBIX ACHCTBUI; yMeHHE C(HOPMYJIUPOBaTh MpOOIEMy HU
NPEJIOAKUTH IIyTH €€ PEIICHUs C IOMOILBIO IIe1arora; 3HaHue OCHOB 0€3011acHOM padOThI
C XUMHUYECKMMH BEILIECTBAMH, XUMUUECKON TIOCY10H U 1a00paTOpHBIM 000PYAOBAHUEM;

HaJIM4yue MPAKTUYECKUX HABBIKOB IIJITAHUPOBAHMS M OCYLIECTBIICHUS CIEAYIOIIUX
XUMUYECKUX HKCIIEPUMEHTOB 0] PYKOBOACTBOM YUYHUTENS € OOCYXKIEHUEM ILIaHa
pabOThI WIIA COCTaBICHUEM TaOJIMLIBL:

U3Y4YEHHUE U ONUCAHNUE (PU3NYECKUX CBOMCTB BEUIECTB;

O3HAKOMJIEHUE C PU3NYECKUMHU U XUMUYECKUMHU SIBJICHUSIMU;

OMBITHI, MJUTFOCTPUPYIOLIUE TPU3HAKH MPOTEKAHUSA XUMUYECKUX PEAKIUH;

U3y4eHHE CII0OCOOOB pa3fiesieHus: cMeceil;

IIOJIyYEHHE KUCIIOPOJA U U3YUYEHUE €TO CBOMCTB;

IIOJIyYE€HHUE BOIOPOJA U U3YUYEHHUE €r0 CBOWCTB;

IIOJIyYEHHE YIVIEKHCIIOTO ra3a U U3y4eHHUE €ro CBOWUCTB;

NOJIyYCHUE AMMHUAKa U U3YYEHUE €TI0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPENCIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEILIECTBA;

UCCIICIOBAHUE W OINKMCAHWUE CBOMCTB HEOPraHMYECKHUX BELIECTB PA3JIUYHBIX
KJIACCOB;

NPUMEHEHUE HWHAMKATOPOB (JaKMyca, METWIOpaHxa Hu QeHosdTanenHa) ais
OTIPENIEIICHNS XapaKTepa Cpelbl B paCTBOPAX KUCIOT U LIEJIOYEH;

WU3yYECHHE B3aUMOJACHCTBHUS KHCIOT C METaJUIAaMH, OKCHUIAMH METAJUIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMH;

NOJIy4€HUE HEPACTBOPUMBIX OCHOBaHMI;

BBITECHEHUE OJIHOIO METaJlIa JPYTrUM U3 PacTBOPA COJIH;

uccienoBaHre aM(pOTEpHBIX CBOMCTB r’MAPOKCUIOB aTIOMUHUS U IIMHKA,

pEIIEHHE  DKCIIEPUMEHTAJbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPraHWYECKUX COCIUHEHUI»;
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pElIEHHE  3KCHEPUMEHTAIbHBIX 3aJa4 [0 TeMe  «DJIEKTPOJIUTUYECKAS
JUCCOLIHAITISY;

peleHre HKCIEePUMEHTAIbHBIX 3a7a4d 1Mo Teme «BaxHeiine HeMeTamibl U UX
COCIUHEHUS;

peleHre SKCIEpPUMEHTABHBIX 3a/ady Mo Teme «Baxkneiline Mmeramibl U UX
COCIUHEHUS;

XUMHUYECKUE IKCIIEPUMEHTBI, WIUTIOCTPUPYIOIIME MPU3HAKUA MPOTEKAHUS PeaKui
HOHHOTO 00MEHa;

KAUECTBEHHbIE DPEAKLIMU Ha NPHCYTCTBYIOIIME B BOJHBIX PACTBOPAX HWOHBL
xjopua-, Opomuna-, womaua-, cyiabdar-, Qochar-, kapOboHAT-, CHUIMKAT-aHUOHBI,
TUAPOKCUI-MOHBI, KaTUOHbl aMMOHHS, MarHus, Kajablus, aJTOMUHUA, XkKenes3a (2+) u
xene3a (3+), menu (2-+), IUHKAa;

YMEHHE TPEACTaBIATh pe3ydbTaThl JKCIIEPUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTeNbCTB, IPaUKOB U TaOJMUIL U BBISBISATH YMIUPUUYECKUE 3aKOHOMEPHOCTH;

BJIa/ICHUE MpaBUiIaMU 0€30IaCHOr0 OOpallEHuUs! C BEUIECTBAMH, UCIOJIb3YEMbIMU
B IIOBCE/IHEBHOM JKM3HHU, a TAK)KE IPaBUJIaMU MOBEJCHUS B LIETSIX COEPEKEHUSI 310POBbS
U OKpY’Karollled MPUPOIHOM cpeibl; MOHMMaHHE BpeAa (OMAcHOCTH) BO3JEHCTBUS Ha
’KUBBIE OpPraHMU3Mbl OIPEAEICHHBIX BELIECTB, a TAaKXE CIOCOOOB YMEHbBIIECHUS WU
NPEIOTBPALICHUS] UX BPEIHOTO BO3JCHCTBHS; MOHMMAHHUE 3HAYEHHUS >KHUPOB, OEJIKOB,
YIJIIEBOAOB JUUISl OpraHU3Ma YEJI0BEKa;

BJAJ€HUE OCHOBAaMM XHUMHUYECKOW TIpPaMOTHOCTH, BKJIIOYAIOIIEH YMEHHE
MpPaBUJIbHO UCIOJIb30BaTh W3YYEHHBbIE BEIIECTBA M Marepuanbl (B TOM YHCIIE,
MUHEpaibHble YIO0OpEHUs, METAJUIbl M CIUIABBI, MPOAYKTHI MEPEPaA0OTKH MPUPOIHBIX
MCTOYHHUKOB YTJIEBOAOPOAOB (YIJi, MPUPOJHOTO rasza, HeTH) B OBITY, CEIbCKOM
XO35MCTBE, Ha TMPOU3BOJACTBE; YMEHUE MPUBOJUTH MPUMEPHI  MPABUIBLHOTO
MCIIOJIb30BaHUS U3YUYEHHBIX BEIIECTB U MaTEPUAJIOB;

YMEHUE YCTAaHABIUBATH CBSA3M MEXKIY PEAJbHO HAOIIOAEMbIMU XUMHUYECKUMHU
SBJICHUSIMU M TPOLIECCaMHU, MPOUCXOASIIMMU B Makpo- U MHKPOMHUpPE, OOBSCHATH
NPUYMHBI MHOTOOOpa3usi BELIECTB; YMEHUE WHTETPUPOBATh XMMHUYECKHE 3HAHUS CO
3HAHUSAMU JPYTUX YUEOHBIX MPEIMETOB C MOMOIIBIO MIEAarora;

npejcTaBieHue O cdepax NpoPecCHOHANBHON AESTENbHOCTH, CBA3aHHBIX C
XUMHUEN U COBPEMEHHBIMU TEXHOJOTUSIMUA, OCHOBAHHBIMU Ha JOCTUKEHUAX XUMUYECKOU
HAyKH{; HaJM4YHME OMbITa pabOThl C PA3TMUYHBIMU UCTOUYHUKAMU MHGOPMAINH 110 XUMUHU
(HayyHO-TIONYJISIpHAs JIUTEpaTypa, CJIOBapH, CIPABOYHUKHU, WHTEPHET-PECYPCHI) C
OTIOPOM Ha aJITOPUTM: YMEHHUE OOBEKTHUBHO OLICHMBATH MH(GOPMAIMIO O BEIIECTBAX, UX
MPEBPAIICHUIX U TPAKTUYECKOM TPUMEHEHUU.

TpeGoBaHusT K TMpPEAMETHBIM pe3yibTaTaM OCBOEHHS Y4eOHOTO TpeaMera
«Xumus», pacrpeiesieHHbIe 10 rojilaM 00y4YeHus

PesynpTaTel mo Tomam GOpMyIHPYIOTCS IO TPUHIMITY JO0ABICHUS HOBBIX
pe3yJIbTaTOB OT rojla K roAy, YK€ Ha3BaHHBbIE B MPEABIAYLIMX TOJAaX MO3UIUHU, KaK
IIPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTBIBAOTCS (PE3ylbTaThl OUEPEAHOIO IO
10 YMOJIYAHUIO BKJIFOYAIOT PE3YyJIbTAaThl MPEIbIAYIIUX JIET).
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8 KJIIACC

pacKpbIBaTh CMBIC]T OCHOBHBIX XHMHYECKHX IIOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U
HEOJIHOPOJIHAsI), BAJICHTHOCTb, OTHOCHUTENIbHAS aTOMHAas W MOJIEKYJsipHas macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi JIOJIsl XUMHAYECKOTO JIEMEHTA
B COCAMHEHUHU, MOJIAPHBIN OOBEM, OKCHUI, KHCIOTa, OCHOBaHUE, COJIb,
*3IEKTPOOTPUIIATEIHLHOCTD ™, CTEIICHb OKHCIICHUS, XUMHYECKasi  peaxkuus,
KIacCUpUKALMs pEaKIuil: peakHu COEAMHEHHUS, PEAKIMH Ppa3JIOKEHUs, PEaKIHH
3aMEIEHUs], PeaKkIui 00MEeHa, SK30- U SHIOTEPMHUUECKHE PEAKIINH; *TeTIOBON P QeKT
peakuuu™; aapo aToMa, dJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpoUTalb, paanyc aroma,
XUMHUYECKasi CBSI3b, MOJISIPHAS U HEMOJSpHAs KOBAJCHTHAsl CBA3b, MOHHAsI CBS3b, MOH,
KAaTHOH, aHWOH, PacTBOP, MAaccOBasl JIOJII BEIIeCTBA (MPOLEHTHAs KOHLEHTpauus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX TMOHATUNA (cM. m. 1) u
MIPUMEHSThH 3TU NOHATHS MPU OMKMCAHUY BELIECTB U UX MPEBPALLICHUII;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJICHHUS (POPMYJI BEIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMHUUECKUX PEAKIIH, SJIEKTPOHHOTO OanaHca;

OTIPEIENIATh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSTUHEHUSX; CTENIEHb
OKHUCJICHUSI DJIEMEHTOB B OMHAPHBIX COCIMHEHUSIX C OMOPOM Ha OMpelesieHUs, B TOM
YHuClie CTPYKTYPUPOBAHHBIE; IMPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KIlaccy
coelMHEHU 1O (QopMyrnaMm; BUJI XMUMHUYECKOW CBSI3U (KOBAJIGHTHAsT M HWOHHAasA) B
HEOPTaHUYECKUX COCAUHEHUSIX;

UMETh NPEACTaBICHUE O CHUCTEME XHMHUYECKUX 3HAHUM, YMETh C IOMOIIBIO
YUUTENS MPUMEHATh CUCTEMY XUMHUUYECKUX 3HAHWH, Uil YCTAHOBJICHUSI B3aUMOCBSI3U
MEK]ly U3YUYEHHBIM MaTEpPUaAIOM U TP MOJTYYEHUHU HOBBIX 3HAHUM, a TaAKXKe MpHU padboTe
C HWCTOYHUKAMU XuMHUYecKoW wuHpopmanuu. OpUEHTUPOBATHCSI B TOHIATHSAX U
OrepyupoBaTh UMHU Ha OA30BOM YPOBHE, TPUMEHSTH P BHIMIOJHEHUN YU€OHBIX 3a1aHHM
U pEIIeHUN PacCUETHBIX 33Jlay C OMOPON Ha aJITOPUTM YUYEOHBIX NEUCTBUM U3YUCHHBIC
3aKOHBI U TEOPUM: 3aKOH COXpaHeHUs Macchl, [lepuonnuecknii 3akon .M. Menneneesa,
*3aKOH TIOCTOSTHCTBA COCTaBa®, 3akOH ABOTrajpo; aTOMHO-MOJIEKYJISIpHAs TEOpHS.
CooTtHOCcUTh 00O3Ha4YeHUs, KOTOpble MMetoTcs B Tabnwmie «llepuoguyeckas cucrema
xuMudeckux anemMeHtoB . 1. MenzaeneeBay € UYHMCIOBBIMH XapAKTEPUCTUKAMHU
CTPOCHHMSI aTOMOB XHMMUECKHX DJIEMEHTOB (COCTaB W 3aps] sjapa, oOIlee YHuCio
ANIEKTPOHOB U PACHpPeICICHUE UX O JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMUYECKHE DSJEMEHThl; HEOPraHUYEeCKUEe BEIIECTBA;
XUMUYECKUE peakiuu (10 YUCIY M COCTaBY Y4YacTBYIOIIUMX B PEAKIMU BEIIECTB, MO
TErI0BoMY 3P (HEKTy, M0 U3MEHEHHUIO CTENIEHU OKHUCIICHHS XUMUYECKUX DJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XHUMHYECKUE CBOMCTBA  BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPKJas OMUCAHUE MPUMEPAMHU MOJIEKYJSIPHBIX YpPaBHEHHI
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUI C OITOPOU HA CXEMBI,

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX COCTaBa M CTPOECHUSI;
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSAX MOCIIE
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MIPEABAPUTEILHOTO O0CYKIEHHUS C IE1arorom;

BBIYMCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYKO MAacChl BELIECTB;
MacCOBYIO JIOJI0 XMMHYECKOIO 3JIEMEHTa 0 (popMyse COEIMHEHUS; MACCOBYIO JIOJIO
BELIECTBA B PAcTBOPE; MPOBOAUTH PACUETHI M0 YPABHEHUIO XMMHYECKOW PEAKLUU C
OIIOPOM HA alNTrOPUTM;

IIPUMEHATH OCHOBHBIE OINECPALIMA MBICIUTEIBHON JEATEIBHOCTH — aHaIU3 U
CHUHTE3, CpaBHEHHUE, OO0O0OLIEHHE, cHUcTeMaTh3alus, KiIacCU(pUKALUs, BbISBICHUE
IIPUYUHHO-CIEACTBEHHBIX CBA3EH — I M3Y4YEHUs CBOWCTB BEUIECTB U XUMHUYECKHUX
peaKklMii; €CTECTBEHHO-HAYYHbIE METOJbl MO3HAaHUS — HAOJIOJCHHE, H3MEPEHHE,
MOJEIIUPOBAHUE, SKCIEPUMEHT *(peajbHbli W MBICIEHHBIA)® MO PYKOBOJICTBOM
I1e1arora;

CJIEI0OBaTh IMPAaBWJIAM IOJIb30BAaHUS XHMHUYECKOW NOCYIOM M J1a0OpaTOPHBIM
000pyZOBaHMEM, a TaKXK€ IMpaBWJIaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKIUSAMU IO BBIIIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHUX OMBITOB MO MOJIYYEHUIO U
cOOMpaHHI0 Ta3000pa3HBIX BEIIECTB (BOAOpPOAa M KHUCJIOPOJA), MPUTOTOBIICHUIO
PacTBOPOB C ONPEACIEHHON MacCOBOM J0JIEN paCTBOPEHHOTO BELIECTBA; INIAHUPOBATD U
IIPOBOAUTL XUMHMUYECKUE DKCIIEPUMEHTBI [0 PACIIO3HABAHUIO PACTBOPOB ILICIOYEU M
KHUCJIOT C TIOMOIIbIO MHJMKATOPOB (JIaKMYC, (eHOJ(TalenH, METUIOpaHX U 1p.),
MOJITBEPXKJIAIOIIUX KaueCTBEHHBIM COCTaB HEOPraHWYECKUX BELIECTB (KaueCTBEHHBIE
pEaKIMK Ha HOHBI) [0 PyKOBOJACTBOM I1€/1arora.

9 KIIACC

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATUH: XWMHUYECKUH SIJIEMEHT,
aToOM, MOJIEKYJa, HMOH, KAaTHOH, aHWUOH, INPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTEIIEHb OKHUCIICHHS, XMMHUYECKasl peakius,
XUMUYECKasl CBA3b, *TEIUIOBOM 3PQEKT peakuuu, MOJb*, MOJSIPHBIA 00BEM, PacTBOp;
ANEKTPOJUTHI, HEINEKTPOJIUTHI, IEKTPOIUTHUECKAST TUCCOIMAIUS, PEaKUUU HOHHOTO
oOMEHa, KaTaliu3aTop, *XMMHYECKOE€ paBHOBECHE, OOpaTHUMble U HEOOpaTHUMbIE
peakuu™, OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKHCINUTEIh, BOCCTAHOBUTEID,
OKMCJIEHME W BOCCTAHOBJIEHUE, aJUIOTPOINHUs, amM(pOTEPHOCTh, XUMHUYECKAs CBA3b
(koBaJieHTHasi, WOHHAs, METAUIMYECKas), KpHUCTAJUIMYECKas peleTKa, *Koppo3us
METAJJIOB, CILJIaBbl; CKOPOCTb XUMHYECKOW peakuuu™, TMpeAesbHO JOMyCTUMast
kouuentparus (ITJ1K) Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHHA (cM. M. 1) H
IIPUMEHSATH 3TU MOHSTHS IPU ONMCAHUU BELIECTB U UX NPEBPALCHUI;

UCIOJIb30BaTh 3HAKU W CHUMBOJIBI JUIsl (PUKCAMU PE3yJbTaTOB HaOJIOCHUM,
cocTaBlieHUs] (pOpMyJT BEIIECTB U YPAaBHEHUH XMMMUYECKHUX PEAKLMW, 3allMCU JTaHHBIX
ycioBuii 3a1a4. Mcnons3oBath 0003HaueHus1, uMmeronrecs B [lepuoauyeckoit cucreme u
Ta0JUIIe PACTBOPUMOCTH KHUCJIOT, OCHOBAHUM U COJICH B BOJIE JIJIsl BBITIOJTHEHUS 3a/IaHU.

ONpENENsATh BAJICHTHOCTh M CTENEHb OKHUCJICHUS XMMHUYECKHX DJIEMEHTOB B
COCIMHEHUSIX PAa3IMYHOrO COCTaBa; MPUHAMJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COEAMHEHUH C OMOPOI HA ONPEEICHUS, B TOM YHCII€ CTPYKTYPUPOBAHHBIE; BUJIbI
XUMUYECKON CBsI3W (KOBAJEHTHAsl, WOHHAs, METaJIM4YecKas) B HEOPraHUYECKHUX
COCIMHEHMSIX; 3apsA]l MOHA MO XUMHUYECKOM (opmyre; XapakTep cpeibl B BOAHBIX
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pacTBOpax KHCJIOT M IIEJOYEH, *TUIl KPUCTAUIMYECKONM PEHIETKH KOHKPETHOTO
BEIECTBA™;

packpbiBath  cMmbica  [lepuommyeckoro  3axkona JI.MI. MengeneeBa wu
JEMOHCTPUPOBATh €ro IMOHHMMAaHME: *OMHCHIBATh U XapaKTEPU30BATh* TaOIMYHYIO
bopmy Ilepuogmueckoil CHUCTEMbl XUMHUYECKHMX JJIEMEHTOB: pa3iuyaTh MOHSITHUS
«rnaBHas noarpynmna (A-rpymnma)y U «mnobouHas noarpymnmna (b-rpymma)», manbsie u
OOJIBIIME MEPUOJIbI; *COOTHOCUTH™ 0003HAUEHUS, KOTOPbIE UMEIOTCS B NIEPUOINYECKOMN
Ta0JuUIe, C YUCTOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKHUX SJIEMEHTOB
(cocTaB u 3apsj sapa, o01Iee YUCIOo IEKTPOHOB U PACTIPEICTICHUE UX 110 3JIEKTPOHHBIM
CII0SIM); *OOBSICHATH* O0OIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XHMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUM B Mpelesiax MaJlbIX MEPUOJIOB M TJABHBIX MOATPYIII C
YYETOM CTPOCHUS UX aTOMOB;

KIacCU(PUIMPOBATh XUMHUYECKUE DJEMEHTHI, HEOPraHMYECKUE BEIIECTBA;
XUMHUYECKUE peakiuu (10 YKMCIy W COCTaBYy YYACTBYIOIIMX B PEAKIMHM BEUIECTB, IO
TeroBoMy 3G (EeKTy, Mo M3BMEHEHHUIO CTENICHEH OKUCICHHUS XUMHUYECKUX 3JIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) O0IIKE U clieluPUUecKue XUMHUUECKUE CBOMCTBA
BEILIECTB PA3JIUYHBIX KJIACCOB, MOATBEPkKIAs OMUCAHUE MPUMEPAMHU MOJIEKYJSIPHBIX W
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI C OTIOPON HA CXEMBI;

COCTaBIISAITh YPAaBHEHUS JJIEKTPOJIUTHUYECKON OUCCOLMALMM KHCIOT, IIEI0Yer U
COJICH; TIOJIHBIC W COKpalIEHHbIE YpaBHEHUSI PEaKIUid HMOHHOIO OOMEHA; ypaBHEHUS
peakIui, MOATBEPKIAIOIINX CYIIIECTBOBAHUE FEHETUUECKON CBSI3U MEXK/y BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEACTBOM COCTABJICHHMS JIEKTPOHHOTO OanaHca 3TUX PEaAKIIUiA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS;
BO3MOXHOCTH TPOTEKAaHMUSI XUMHUYECKHX MPEBPAIICHUN TMOCIE MPEABAPUTEIBLHOIO
00CYXKIEHHUSI C TICAarorom;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB;
MacCCOBYIO JIOJIO XMMHYECKOTO 3JieMeHTa 1Mo (opMysie COSIUHEHHUS;, MaCCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHHUIO XMUMHUYECKOW pPEaKIHUHU C
ONIOPOW Ha aJITOPUTM;

CJIeIOBaTh TpPaBWJIAM TOJIb30BAHUS XUMHUYECKOW TOCYJIOM U J1abOopaTOPHBIM
o0opynoBaHuEM, a TaKXke MpaBuiaM oOOpalleHHs C BEIIECTBAMH B COOTBETCTBUM C
WHCTPYKIUSIMU TIO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKHUX OIBITOB IO MOTYYCHHUIO U
COOMpPaHUIO ra3000pa3HbIX BEIIESCTB (AMMHUAKa U YTIEKUCIIOrOo Ta3a);

MPOBOAUTL PEAKIMK, MOATBEPKIAONIME KAYeCTBEHHBIM COCTAB Pa3IUYHBIX
BEIIIECTB: PACIlO3HABaTh OIBITHBIM NyTEM XJIOPUA- OpoMHI-, HOAWA-, KapOoHart-,
dbocdar-, cunukar-, cynbdar-, THIAPOKCUI-UOHBI, KATHOHBI aMMOHUSI M1 HOHBI U3YYEHHBIX
METAJJIOB, TPUCYTCTBYIOIIKNE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEILIECTB;

MPUMEHSTh OCHOBHBIC OIEPAMU MBICIUTEILHON JIEITEIbHOCTH — aHalIU3 U
CUHTE3, CpaBHEHUE, 0000IIIEHNE, CUCTEMATHU3AIIHIO, BBISIBJICHUE IPUUUHHO-CIICICTBEHHBIX
CBSI3€U — JIJI U3YUYCHHS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUI; €CTECTBEHHO-HAYYHbIE
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METO/IbI TO3HAHUS — HAOJI0IEHUE, N3MEPEHHE, MOJICIIUPOBAHKE, SKCTIEPUMEHT (peaTbHBIN
Y MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Nen/m Ha3zBaHmue pa3aeoB/TeM KoanuecTBO Koutpoanubie | IIpakTudeckue DJIeKTPOHHBbIE 00pa3oBaTebHbIE pecypchl
4acoB padoTsI padoThI
Ha M3y4eHHe
1 | Tema 1. Xumus — Baxknast 00671acTh S 2 http://www.chemnet.ru rasera
CCTCCTBO3HAHUA U HpaKTquCKOfI «XI/IMI/IH», CaﬁT TUIS qu/ITCHH «H Hﬂy
OCATCIIBHOCTH YCJIIOBCKA
Ha YPOK XUMHUUN»
2 Tema 2. BerectBa 1 XuMudeckue 15 1 YI_) .
peaxiun http://him.1september.ru Exunas
kosuiekius ITOP:
http://school-
3 | Tema 3. Bosayx. Kucnopon. Ionstue 6 collection.edu.ru/collection/chemistry
00 okcnax EcrecTBeHHO-HayuyHbIE
AKCIIEPUMEHTBI: XUMHUS.
4 Tema 4. Bonopoa. Ilonstue o 8 1 o N o
Poccuiickuii 0011eo0pa3oBaTeabHbIN
KHUCJI0TaX U COJISIX .
nopTan http://experiment.edu.ru
Anmxumuk: http://wwwalhimik.ru
5 Tema 5. KonnuecTBEHHBIE OTHOIIEHUS 4 Bceepoccuiickas onumnuaaa
B XUMHHU IIKOJIBHUKOB 10 XMMHUH
http://chem.rusolymp.ru
6 Tema 6. Bona. PactBopsl. [lonstre 00 4 1 1 OCHOBEI
OCHOBAHUAX )
xumun: http://wwwhemi.nsu.ru
http://www.chemistry.ru
7 Tema 7. OCHOBHBIE KJIACCHI 11 1 1 Omumnuana 1mo XuMHUH:
HCOPTraHNYCCKUX COCI[I/IHGHI/Iﬁ TeﬂeKOMMYHHKaHHOHHBIﬁ
o0pa3oBaTeNbHBIN MPOEKT
8 Tewma 8. [lepuoanueckuit 3aKoH u 7
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[lepuoauueckas cucrema
XUMHYECKHUX JJIEMEHTOB
. . MenneneeBa. CTpoeHue atoma
9 Tema 9. Xumuueckas CBS3b. 8 1
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu
Hroro: 68 4 5
KJIACC
Neni/n Ha3Banmue pasgenos/Ttem KonuuectBo KonTpoabubie | IIpakTHyeckue
4acoB padoThI padoThI
HA U3yYeHue
1 Tewma 1. [ToBTOpenue u yriryoneHue 5 http://www.chemnet.ru raszera
3HaHUN OCHOBHBIX pa3zeNioB Kypca 8 «XuMusi», caiit s yaurens «51 ury
fracea Ha YPOK XUMHUU»
http://him.1september.ru Exunas
2 Tema 2. OCHOBHBIE 3aKOHOMEPHOCTH 5 xoyexnus LOP:
XMMHYECKUX PEaKInii http://school-
collection.edu.ru/collection/chemistry
EcrecTBeHHO-HayuyHbIE
3 Tema 3. DnekTponuTudeckas 9 1 1 OKCIIEPHMEHTBI: XUMHSI
aucconuanus. XuMHIeCKHe o N o
peaKIi B pacTBopax Poccuiicknii 06H1eo_6pa3013aTeanI)1H
nopTan http://experiment.edu.ru
4 | Tema 4. O61as xapakTepicTuka 4 Amxumuk: http://wwwalhimik.ru
XUMHUYECKHX dieMeHToB VIIA- Bceepoccniickas onumnuaaa
rpynmsl. ['anoreHsr IIKOJIbHUKOB I10 XUMHH
http://chem.rusolymp.ru
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Tema 5. O0m1as XapakKTEepPUCTHKA
XUMHUYECKUX 3JIeMEHTOB VIA-
rpynmnsl. Cepa u e€ coeAMHeHUs

Tewma 6. O01m1as XapaKTEePUCTHKA
XUMHUYECKUX IJIEMEHTOB VA-
rpynibl. A30T, pochop u ux
COCTUHEHUS

Tema 7. OOmrast xapakTepuCTHKa
XUMHUYECKUX 3JIEMEHTOB [V A-TpynisL.
Yraepol, KpeMHUHN U UX COEIUHEHUSA

Tema 8. OO1Me CBOICTBA METAIUIOB

Tema 9. Baxkuelinme MeTaUIbl B UX
COCJIMHEHUS

17

10

Tema 10. BemecTBa 1 MmaTepuanbl B
J)KU3HU 4eJI0BEKA

OCHOBBI
xumun:http://wwwhemi.nsu.ru
http://www.chemistry.ru
OnuMminaga o XuMHUH:
TEJICKOMMYHUKAIIMOHHBIN
o0pa3oBaTeIbHBIN MPOEKT

Hroro:

68
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