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HOACHUTEJIBHAS 3AIIUCKA

[IporpaMma 10 XMMHM Ha YpPOBHE OCHOBHOIO 0OIIEro o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus, MPEACTABICHHbBIX
B ®I'OC 00O, a Takxe Ha ocHOBe (hesiepalibHON paboyueil MporpaMMbl BOCIIUTAHUS
U C Y4ETOM KOHIEIMIMHM TMPEenojaBaHusi ydyeOHOro rmpeaMera «XuUMHS» B
oOpazoBaTenbHbIX Opranuzanusax Poccutickoit dexneparum.

[Iporpamma mo xuMuu Aa€T TpeACTaBICHHE O UENsIX, OOUIed cTpaTeruu
oOydeHHMs, BOCHHUTAHMS M Pa3BUTHUA OOY4YAIOMIMXCA CPEACTBAMU Y4EOHOIO
npenMera, yCTaHABIIMBAET o0s13aTeIbHOE peIMETHOE coJiepKaHue,
npelycMaTpUBaeT paclpeelieHe €ro IO KijaccaM U CTPYKTYpUpOBaHHUE IO
paszienaM M TeMaM NOpOrpaMMbl MO XHMHUH, OMNpENeNsieT KOJIMYECTBEHHbIE H
KaueCTBEHHBIC XapaKTePUCTUKH COJIep KaHMS, PEKOMEHTyEMYIO
MOCJICIOBATENIPHOCTh ~ M3YYEHUS XUMHU C y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKA  y4yeOHOro IMpollecca, BO3PACTHBIX
0COOEHHOCTEW O00yYarouuxcsi, OIpeAeNseT BO3MOXHOCTH TpeaMeTra s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTEIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataMm oOy4eHHs] XMMHUHU HA YPOBHE 1eJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIBHON MEATEIbHOCTH O0O0YYaroulerocs IO OCBOEHUIO
y4eOHOTr0 coJiepKaHUsI.

3HaHWE XUMHUH CIYXHUT OCHOBOM [JIi (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpejCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHpPA, BAXKHYIO
poiib UrparoT (GopMUPYEMbIE XUMHEH MPEACTABICHUS O B3aMMOIPEBPANICHUSX
HHEPrurd M 00 SBOJIIONUHU BEIIECTB B MPHUPOJE, O MYTAX PEHICHUS TII00ATbHBIX
npoOJjieM yCTOMYMBOTO PA3BUTHS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTreTHUECKOM,
MUIIEBOM U 3KOJOTHYECKON O€301MacHOCTH, TPOOIJIEM 3IpaBOOXPaHEHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEM IS  CaMOpPa3BUTHUS U
dbopMupOBaHUS KYTbTYphl TUYHOCTH, €€ 00IIeH 1 PYHKIIMOHATBEHON TPAMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUYECKUX CIIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB HX CAMOCTOSITEIHHOW  y4eOHOW  JEeSTEIBHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIENOBATEIbCKUX YMEHUM, HEOOXOJUMMBIX Kak B
MOBCEAHEBHOM JKM3HU, TaK M B MPOGECCUOHATBHON JESTENHHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIUICHUS, 3aKIaJblBaeT OCHOBBI
LETIOCTHOTO B3TJIsS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOPMUPOBAHUM €CTECTBEHHO--HAYYHOW IPaMOTHOCTH 00YyYarOIINXCS;



crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOTHYECKOE
oOpa3zoBaHue 00y4arOIIUXCS.

JlanHble HampaBieHUss B OOYYEHMHM XHMHHM OOECNEeUYMBAIOTCS CHEIU(PUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBISIETCSl  MEJAaroru4ecku
aJanTUPOBAaHHBIM OTpa)keHUEM 0a30BOM HAyKH XMMHUM Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 001Iero 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHATUNW XWMHUH, OCHOB
HEOPraHMYeCKOM XMMHHM UM  HEKOTOPBIX OTAENbHBIX 3HAYMMBIX TOHSATUN
OpraHNYeCcKOM XUMUHU.

CtpykTypa cojaepxaHusi porpaMMbl 0 XUMUU cPopMUpOBaHa Ha OCHOBE
CUCTEMHOro mojaxona k e€ usyueHuto. Copep’kaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSTHH O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MMOHATUH O XUMUYECKON
peakuuu. OOe 5TH CHUCTEMBI CTPYKTYPHO OpraHM30BaHbl [0 MPUHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKUX IMPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HHsI KAaK OCHOBBI BCET'O €CTECTBO3HAHMUS;

— Ilepunonnueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBSI3H;

— TpeiacTaBiIeHUN 00 JIEKTPOIUTHYECKON AMCCOLMALMA BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAIOTCA HAa OCHOBE HSMIUPHUYECKH
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCA MOCIEIOBATEIHHO OT OJJHOTO
YPOBHS K IPYTrOMY, BBITIONHSA (PYHKIIMH OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUUECKOIO0 IPUMEHEHHUS U MTOTYYEHHS U3y4aeMbIX
BEILECTB.

OcBoeHHE TMPOrpaMMbl MO XUMHHU  CIIOCOOCTBYeT  (HOPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTABISAIOLIECH HAYyYHOU KAPTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM IPUPO/Ibl, IECHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HaHHUIO U METO/IaM
II0O3HAaHUS B Hayke. M3ydyeHne XMMHH NMPOUCXOAUT C MPUBICYCHHEM 3HAHMUN U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Oxpyxawomuii mupy», «buonorus. 5—7
kiaccb» U «Dusznka. 7 Knacey.

[Ipy w3ydyeHUH XUMHUU MPOUCXOTUT (opMHpOBaHME 3HAHUNH OCHOB
XUMHYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NMPAKTHYECKOU
NEeSATENbHOCTH YEIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUNA —
BaKHEHIINX (PAKTOB, IOHATHI, 3aKOHOB M TEOPETUUECKUX MOJOKEHHUM, TOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, A3blKa HAyKH, B PUOOILEHNN K



HAyYHBIM METOJIaM TIO3HAHUS TP M3YYCHUU BEIIECTB U XUMUYCCKUX PEAKIIUH, B
(dbopMHUpPOBaHUY U PA3BUTHH IMO3HABATEIIHHBIX YMEHHUHN U X IPUMEHEHUN B y4eOHO-
MO3HABATENbHON M y4eOHO-MCCIEA0BATEIbCKON ACSITENFHOCTH, OCBOCHUHU MPAaBHUII
0e30MmacHOro o0panieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HU.

[Ipy M3y4eHUM XMMUU Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa30BaHHs Ba)KHOE
3Ha4YeHHE MPUOOPETU TaKUe LEJH, KaK:

— (QopMupoBaHHE WHTEIUICKTYaJbHO pa3BUTON JIMYHOCTH, TOTOBOW K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CaMOCTOSITEIIBHOMY MPHHITHIO PEHICHUH,
CHIOCOOHO aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHUSM KHU3HHU;

—  HalpaBJICHHOCTh OOYyYeHHS Ha CHCTEMaTH4ecKoe MpuoOIeHHUEe
O0yJaromMXxcs K CaMOCTOSITEIPHON IM03HABATEIHLHON JEATEIBHOCTH, HAyYHBIM
METOoZaM TIO3HAHUA, (POPMHUPYIOIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecriedeHne yCIOBHiA, CIOCOOCTBYIOMIMX MPHOOPETEHUIO 00yUYaIOITUMHUCS
OIbITa PAa3HOOOPA3HON NEATEIHHOCTH, TO3HAHUS W CAaMOIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAIBbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JESTCIHHOCTH;

— ¢opmupoBanue 00meld (QYHKIIMOHATFHOM ¥ E€CTECTBEHHO-HAYYHON
IrPaMOTHOCTH, B TOM UHCJIE YMEHUH OOBSICHATH M OIECHUBATH SIBJICHUS
OKPYXAaIOIEr0 MHpA, WCIOJIb3Ys] 3HAHUSA M OIBIT, MOJyYeHHBbIE MPU H3YyUYEHUU
XUMHH, TPUMEHATD UX MPU PEIICHUU MPOOJIeM B MOBCEITHEBHON KU3HU U TPYIOBOM
NEeSITEBHOCTH;

— ¢opMmupoBaHWEe Yy OOYy4YaIOIIMXCA TyMAHUCTHYECKUX OTHOIICHHH,
NOHMMAHHUS 1EHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTHYECKU
IeJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IENIAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPY>KAIOIIECH MPUPOTHOMN CPEIIbI;

— pa3BUTHE MOTUBAIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIIO H
CaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHUS OOINEYETOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpouiis M HAMPABICHHOCTH JaTbHEHIIETO
o0yJeHHUS.

OO0111ee yuCII0 YacoB, OTBEIEHHBIX JUISI U3YUEHUSI XUMUU Ha YPOBHE OCHOBHOTO
obmero obOpazoBanus, coctaBisieT 138 dacos: B 8 kiacce — 70 yacoB (2 yaca B
Hezeno), B 9 kiacce — 68 JacoB (2 gaca B HEJeIi0).



COAEPXAHUE OBYUEHUA

8 KIIACC

IlepBoHayaibHbIe XUMUYECKHE MOHATHSA

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. ®Du3nMyeckue CBOWCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemiecTB. [loHsiTe 0 MeTO/ax MO3HAaHHWS B XUMUHU. UHCTBIE BEHIECTBA U CMECH.
Crnioco0sI pa3eneHus cMecei.

ATOMBI W MOJEKYJbl. XHUMHUYECKUE dIEeMEHTbl. CHUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumuueckas ¢popmyia. BaleHTHOCT, aTOMOB XUMUUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAs aToMHasg Macca. OTHOCUTENbHAs
MOJIEKyJIgpHasi Macca. MaccoBast JoJIsl XUMUYECKOTO 3JIEMEHTA B COCIMHECHUH.

KomnuecTBo BemiectBa. Mosib. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHHUI[ BemiecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTUHEHMUIA.

®u3NYECKUe U XUMUYECKHUE SIBJICHUS. XUMUYECKas peakuus U €€ MPU3HAKHU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XHMMHUYECKHe ypaBHeHHs. Kiaccudukarus
XUMHYECKUX peaKInii (COeAMHEHUS, PA3I0KEHUS, 3aMEILIEHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHUEM, U3yUYEHUE M OIHMCAHHE
¢uznueckux CBOMCTB 00pa3lOB HEOPraHMYECKUX BEIIECTB, HaOIo/IeHne
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlMs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKUX peakUui (pas3iioKEeHHE caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapusi, pa3loKeHHUe THUAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoAeHCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4deHHE CIOCOOOB pas3JeieHHs] CMeced: ¢ MOMOIIbI0 MarHuta, (pUIbTpOBaHHE,
BbITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadusi, MpOBEJCHUE OUYNCTKH TTOBAPEHHOU
coimv, HaOJIOJEHWE W  ONUCAaHHWE  Pe3yJIbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsT MACChl, CO3JAaHUE MOJENIEH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeililue npeacTaBuTe/ M HEOPraHUYECKNX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 3J€eMEHT U MPOCTOE
BemlecTBo. HaxoxkaeHue Kuciopoia B MNpupojae, (PU3MUECKUe U XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxkcuabl. [lpumenenune kuciopoga. CrnocoOsbl
MOJIyYEHHUsT KHUCIIOpoJa B JIaopaTOpud U MNPOMBIIUIEHHOCTH. Kpyrosopot
KHCJIOpoa B ipupojie. O30H — aluIoTponHas MOJAU(PUKALIMS KUCIOPOIa.



TeroBoit 3P(GeKT XUMHUYECKOM peakUuu, TEPMOXUMHUYECKUE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3/lyXa, yCWICHHE TapHUKOBOTro 3¢ (dekra, pa3pylieHue 030HOBOT'O CIIOS.

Bonopon — anemeHT u nmpoctoe BemecTBo. Haxoxaenne Bogopoaa B Ipupoe,
dbu3nYecKre U XUMUYECKHUE CBOMCTBA, MPUMEHEHUE, CTIOCOOBI nmoayueHus. KucmoTsl
U COJIH.

MousipHblii 00bEM ra3oB. PacuéTel 1o XUMHYECKUM YPaBHEHUSM.

dusnueckue CBOMCTBA BOJbL. Boma kak pactBoputTelb. PacTBOpHL
HaceblllieHHbIE M HEHACHIIIEHHbIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4eaoBeKka. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHrEe NpUPOIHBIX BOJI. OXpaHa U OUMCTKA TPUPOJAHBIX BOJ.

Knaccuduxanus nHeopranumdeckux coenuHeHuid. Oxcuabl. Knaccudukarus
OKCHJOB:  cosieoOpa3ytoniue (OCHOBHBIE, KHUCIOTHbIE, aMQOTEepHbIE) U
HeconeoOpasyromue. Homenknatypa okcuaoB. Duzmueckue U XUMHUYECKHE
cBOMcTBa OKCUIO0B. [lonyueHne oKCuaoB.

OcHoBanms. Knaccudukanuss ocHOBaHUU: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusi. HoMmeHkiatypa ocHoBaHuil. dusznueckne M XUMHUYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHne OCHOBaHUI.

Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kucinor. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psan aktuBHoctn meramnoB H. H. bekerosa.
[TonyuyeHne KUCIOT.

Conu. Homenkiarypa coseil. @uznueckrue U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue coieit.

I'eneTnyeckas cBA3b MEXKIY KJIacCaMH HEOPTraHUYECKUX COECTMHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpEEIICHUE COAEPKAHUS KUCIOPOa B BO3yXE, MOIYyUYCHHE,
coOupaHue, pacno3HaBaHWE M U3YYCHHE CBOWCTB KHCJIOpOJAa, HaOIo/IeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpalieHus TopeHus (1moxapa), 03HaKOMJICHHE ¢ 00pa3IaMy OKCHJIOB M OTIHICAHHE
WX CBOWCTB, TMOJy4YeHUE, CcoOMpaHWE, pACIO3HABAaHWE M M3YYCHHE CBOWCTB
BOJIOpoJa (ropeHue), B3auMojencTeue Bogopoaa ¢ okcuaom meau (II) (BozmoxuHo
HCIIOJIb30BaHUE BUEOMATEPUAIOB), HAOIIOAeHUE O0PA3IIOB BEIIECTB KOJIMUYECTBOM
1 wmomb, wuccnenoBaHWe OCOOEHHOCTEW pACTBOPEHUS BEIIECTB C PA3THYHON
PacCTBOPUMOCTBIO, NMPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHON MAaCCOBOU JOJIEU
pPacTBOPEHHOIO BEILIECTBA, B3aUMOJCHCTBHE BOJBl C METaNIaMH (HaTpUEM U
KaJlbliieM) (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUATIOB), HCCIEJOBAHUE
00pa3IloB HEOPTraHUYECKUX BELIECTB PA3IMYHBIX KJIACCOB, HAOIIOICHIUE U3MEHEHUS
OKpAaCK{ MHIWKATOPOB B PACTBOPAX KHUCJIOT U LIEI0YEH, U3yUEHUE B3aNMOICCTBUS



okcuna meau (II) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT C METAJJIaMU, PEaKIui
HEUTpaIM3alluy, TMOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTaJlla APYTUM U3 PACTBOPA COJIM, PEIIEHUE IKCIEPUMEHTAIBHBIX 3a/]]a4 110 TEME
«BakHeHnIue Kiaccbl HEOPraHUUECKUX COCIUHEHUI.

IHepuoanuecknit 3axkoH u Ilepumoauyeckass cucreMa XUMHYECKHUX
ieMenToB JI. W. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTE/IbHBIE PeaKIUU

[lepBble TOMBITKK KiIacCU(PUKAIIMM XUMHYECKUX dJeMeHToB. [loHsTHe o
IPYIINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE U IEJIOYHO3EMENIbHbIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIe 00pa3yroT aM(OTEPHBIC OKCHIbI
Y TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH. [lepuoguueckas cucreMa XUMHUYECKUX 3JIEMEHTOB /1.
N. Menaeneesa. Kopotkonepuoanas u qiuaHonepuoanas popmsl [lepuoanueckoit

cuctembl xumuueckux anemeHtoB J[. M. Menneneesa. Ilepronbl U TpyIiibl.
DU3NYECKUN CMBICII MOPAIKOBOTO HOMEpPA, HOMEPOB MEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  00o0yiouek aTtomMoB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckonn cucremsl JI. . MenpaeneeBa. XapakTepUCTUKAa XHUMHUYECKOTO
3JIEMEHTA 110 ero nosioxeHuro B [lepuonnueckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHUSl pajJnyca aTOMOB XWMHYECKHUX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAIUIMYECKUX CBOMCTB M0 TPYIIAM U IEPUOIAM.

3nauenue [lepuognueckoro 3akoHa u I[lepuonnyueckoil cuCTEMbl XUMHYECKUX
AJIEMEHTOB JUIA pa3BUTUA Hayku W npakTuku. [[. . MenaeneeB — yd€HbIN H
IpaKJIaHHH.

Xumunueckass cBs3b. KoBasieHTHass (MOJsipHAs M HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKHUX 371€MEHTOB. IOHHAs CBS3b.

Crenenp okucneHusa. OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
ITporniecchl OKucaeHUs U BOCCTAHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumMenm:

U3y4YeHHe OO0pa3IloB BEHIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
TUAPOKCHIA LIMHKA C PACTBOPAaMHM KHUCJIOT M WIEJI0YEH, IMPOBEJCHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLMI
(ropenue, peakiuu pa3ioKeHHs], COeTUHEHUS).

Mexcnpeomemmubnie ceasu

Peanuzanmst MeXNpeaMETHBIX CBs3€H NpU W3YYCHUM XUMHUHA B 8 Kiacce
OCYLIECTBIISIETCS. 4Y€pe3 MCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYUYHBIX
MOHATUM, TaK U MOHSATHM, SBISIIOIIMXCS CUCTEMHBIMH JJIs1 OTIEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.



OO01Me ecTeCTBEHHO--Hay4UHbIe MOHSTHS: HAYYHBIN (pakT, runoresa, TeOpus,
3aKOH, aHaJU3, CHUHTE3, KiIacCUPUKaluusg, MNEpPUOAUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICTMPOBAHKE, U3MEPEHHUE, MOJIENb, SIBJICHUE.

®dusznka: MaTepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIHJI, U30TOIIBI,
PaAMOaKTUBHOCTb, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEIIECTBO, TeJO, OOBEM,
arperaTHOe COCTOSIHME BeEIlleCTBa, ra3, (U3MYecKue BEIUYUHBI, E€IUHUIIBI
U3MEpPEHHUs, KOCMOC, TUTaHeThl, 3BE3/b1, CONHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPabl, TOPHbIE MOPO/IbI, MOJIE3HbIE
HCKONIaeMbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYecKasi peaKkIus

[lepuonuueckuii 3akoH. [lepuonuueckas cuctema XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHUHM CBOMCTB
XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJIHs, KAJIbLIUA U X COCTUHEHU N
B COOTBETCTBMM C TIOJIOKEHHEM »dJeMeHTOB B llepuogmyeckoil cucreme u
CTPOEHUEM UX aTOMOB.

CtpoeHue BellecTBa: BHUJAbI XMMHUYECKOW CBsI3U. THUIMBI KPUCTANIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAITMYECKON PEIETKH U
BUJIa XUMHUUYECKON CBS3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEUIECTB. XUMHUYECKHE
CBOICTBa BEIECTB, OTHOCAIIMXCS K Pa3IU4YHbBIM KJaccaM HEOpTraHUYECKUX
COEJIMHEHUM, TeHETUYECKas CBSA3b HEOPIraHMYECKUX BEIIECTB.

Knaccudukaims XuMU4ecKUX peakiuid Mo pa3IuyHbIM MpU3HAKaM (IO YUCITY
M COCTaBy YYaCTBYIOUIMX B pPEAKIMH BEHIECTB, MO TeIuioBoMy HddexTy, mo
U3MEHECHHIO CTETICHEW OKUCIICHUS XUMHUYECKHX DJIEMEHTOB, TI0 00paTUMOCTH, IO
YYaCTHIO KaTalau3aTopa). DK30- U IHAOTEPMHUUYECKUE PEaKIIUU, TEPMOXUMUUYECKUE
YpaBHEHHSI.

IlonsiTue o ckopoctn xuMuueckoil peakuuu. [loHsiTHe 00 OOpaTHUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusx. [IoHATHEe O TOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonstue o xkarammse. [IoHsTHE 0 XMMHUYECKOM paBHOBeCUU. DaKTOPHI,
BIUSIOIIME HA CKOPOCTh XHMHMYECKOW pEaKIUH M MOJ0KEHHE XUMUYECKOIO

pPaBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUU,  AJEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaxkuumu. CocraBnenue YpaBHEHUM

OKHCJIIUTEIbHO--BOCCTAHOBUTEIIPHBIX ~ PEAKIUi ¢  HCIOJb30BAaHHEM  METOJIa
AJICKTPOHHOTO OanaHca.



Teopust JIEKTPOIUTHUECKON JUCCOUMALINN. DIEKTPOIUTHI U HEANEKTPOIIUTBHI.
Kartnonsl, annoHsl. MeXaHW3M AHMCCOLMALMU BEIIECTB C PA3JIMYHBIMA BUIAMHU
XuMH4ecko cBs3u. Crenenpb nucconuanui. CUIbHbIE U CIa0bIe AIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBus MPOTEKAHUS peakuii MOHHOTO OOMEHa,
IIOJIHBIE W COKpPAIIEHHBIE MOHHBIE YpaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHUM U COJIEH B CBETE MPEACTABICHUN 00 3JEKTPOJIUTUUECKON TUCCOLUALIUN.
KauecTBeHHbIe peakinu Ha HOHBL. [[oHATHE O THIpPOIN3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB W HEMeTasIoB (Tpadura W amMmasa), CIIOXKHBIX BEIIECTB
(x1opuaa HaTpus), UcCleOBaHUE 3aBUCUMOCTH CKOPOCTH XUMHUECKOU peakiuu oT
BO3JICHCTBUA  Pa3NUYHBIX  (PAKTOPOB, HCCIEJOBAHUE  DIEKTPONPOBOJAHOCTU
pPacTBOPOB BEIIECTB, MpoIiecca JUCCOLMAIIMHI KUCIIOT, IEI04Yel U coiel (BO3MOKHO
UCITOJIb30BAHUE BHUJAEO MAaTEpPHUAOB), MPOBEIEHUE OINbBITOB, HWLIIOCTPUPYIOIINX
NpU3HAKU TPOTEKAaHUS peakiuii HOHHOro oOMeHa (0Opa3oBaHHME OCaJKa,
BbIJIEJICHUE Ta3a, O0Opa30oBaHUE BOJbI), OIBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuid (FOpEHHE, PEAKUHUU Pa3JIOKEHHUS,
COCIMHEHHUS), PpACIO3HABAHUE  HEOPraHUYECKUX  BEIIECTB C  IMOMOIIBIO
KA4YECTBEHHBIX PEAKIIMN HA UOHBI, PELIEHUE IKCIIEPUMEHTAJIbHBIX 3a1a4.

Hemerajiibl 4 MX cOeAMHEHU S

OO6mast xapakTepucThka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKUe CBOWCTBA MPOCTHIX
BEILECTB — rAJIOT€HOB. XMMUYECKUE CBOMCTBA Ha MPUMEPE XJiopa (B3auMOAECHCTBHE
C MeTaJUlaMH, HEeMeTaUlaMH, wienodaMmu). XiopoBoaopohd. ColisiHash KHCIIOTAa,
XUMHUYECKHE CBOWCTBA, TMOJIyd€HUE, IpUMEHeHue. JlercTBue xjopa H
XJIOPOBOJIOPOJA HA OPTaHU3M 4YesIoBeKa. BakHele XJI0puapl U UX HAXOKICHUE B
IIPUPOJE.

O6mas xapakrepuctuka snemMeHToB VIA-rpymnmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue M (usnueckue CBOWCTBA
MPOCTBIX BELIECTB — KMCIOPOJa U CEPbl. AJUIOTPOIHbIE MOAU(PUKALIUU KHCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHE, (U3NYECKUE U
XUMHYECKUE CBOMCTBA. OKCHIBI Cepbl KaK MPEICTAaBUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pu3ndecKkrne 1 XUMUIECKHE CBOMCTBA (0OIIHe KaK MPEICTaBUTEIS
KJlacca KHMCJIOT M crnenuduueckue). XUMHUECKUE pPEaklvu, JISKAIUe B OCHOBE
MIPOMBIIINICHHOTO CIoc0o0a TMOJy4YeHUs CEepPHOW KUCTOTHL. lIpuMeHeHme cepHoi
KHCIOTBl. CONM CEepHOM KHUCIOTHI, KAYE€CTBEHHAs pEakuus Ha Cyiab(aT-uoH.
Haxoxxnenne cepbl m €€ COEOUHEHHUM B MOPUPOAEC. XHUMHUYECKOE 3arps3HECHUE
OKpYXalollel Cpelbl COECIWHEHUSMH cepbl (KUCIOTHBIE MOXIHW, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPEIOTBPAILEHUS.



OO6mast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUs. A30T, pacHpOCTpPaHEHHUE B MPHUPO/E,
¢usnueckre U XuMuueckue cBoiicrBa. KpyroBopor a3ora B npupose. AMMHAK, €ro
(u3znueckre 1 XMMUYECKUE CBOMCTBA, MOJydyeHue U npuMeHenue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOMCTBA, NpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MoiydeHue, (pu3ndeckue M XUMUYECKUE
cBOMcTBa (0OIIME Kak TPEACTaBUTENS Kiacca KHUCJIOT U CHenuuyYecKue).
Hcnonb3oBaHue HUTPATOB U COJIE aMMOHHS B KAU€CTBE MUHEPAIbHBIX YA0OPEHUIA.
XUMHYECKOE 3arps3HeHNE OKPY Kalollel cpe/ibl COEIMHEHUIMH a30Ta (KUCIOTHbIE
JOKIM, 3arps3HEHUE BO31yXa, MOYBbl M BOJOEMOB). Docdop, amIOTPONHBIE
monudukanuu Gocdopa, pusndyeckue u xumuyeckue cpoiictBa. Okcuna gocdopa
(V) u dochopnas kuciora, Qu3MUECKUE W XUMHYCCKHE CBOWCTBA, TMOJYYCHHE.
Hcnonb3oBanue ¢pochaTtoB B KaUeCTBE MUHEPATBHBIX yI0OPEHU.

O6mas xapakrepuctuka 3nemMeHToB [VA-rpymnmbel. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIE CTENICHH OKUCIICHUS. Y TJIepO/1, aJUIOTPOIHBIE MOAU(PUKALINH,
pacnpocTpaHeHHe B MpHUpoje, (PU3NYECKHe M XUMHUYECKHE CBOWCTBA. AscopOrus.
Kpyrosopor yrnepona B mnpupoae. Oxcuubl yriepoaa, HX (QU3WYECKHE WU
XUMHYECKUE CBOWCTBA, JEWCTBHE Ha JKUBBIE OPraHU3Mbl, TIOJy4eHHE W
NpUMEeHEeHHe. DKOJIOTUYeCKHe MpoOJeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (I1V),
rUMNoTe3a TJI00ATbHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIM 3Q¢eKT. YroibHas
KAcIoTa U e€ coiM, uX (Pu3nyeckue W XMMUYECKHE CBOWCTBA, MOJYYCHHE WU
npumeHenne. KadecTBeHHass peakiusi Ha kapOoHaT-woHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUIEHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHauanbHbBIC TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUAX
yriaepozaa (MeTaH, 3TaH, dTUJICH, alleTUJICH, STAHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKHU YIJIEBOJAOPOAOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
IPOJIYKTHl WX TMepepaboTku (OCH3WH), WX POJIb B OBITY M IMPOMBIILICHHOCTH.
[TonsiTHe 0 OMONOTHMYECKH Ba)KHBIX BEIIECTBAX: KUpaX, OeNKax, yrieBojgax — U ux
polM B OKM3HM 4eJoBeKa. MaTepuaJbHOE €IMHCTBO OPraHWYeCKHX U
HEOPraHWYECKUX COCTUHEHHM.

KpemHunii, ero ¢usmueckue W XUMHUYECKHE CBOWCTBA, TMONy4YeHUE U
npumeHeHue. CoeTMHEeHHs KpeMHUs B pupoe. OO0mue npeacTaBieHus: 00 OKCUIE
kpemuus (IV) u kpemuueBoi kuciore. CUIUKATBI, UX HCIOJIB30BAaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BaxkHeilllne CcTpoUTENbHbIE MaTepuajbl: KEpaMHKa, CTEKIIO,
IIeMEeHT, OeToH, ene300eToH. [IpoOmembl  0G€30MacCHOr0  HMCMOJb30BaHUS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuit IKCnepumenm:

M3y4eHUE 00pa3LOB HEOPraHWUYECKUX BELIECTB, CBOMCTB COJISHOM KHUCIIOTHI,
IIPOBE/ICHUE KAUYECTBEHHBIX PEAKIMil HAa XJIOPUA-UOHBI U HAOIIOAEHUE MPU3HAKOB



WX TPOTEKaHWs, OMBITHL, OTpaxaromue (GU3NYEeCKUe U XUMHYECKHE CBOMCTBA
rajjoreHOoB M HX COEIUHEHHI (BO3MOXXHO HCIIOJIh30BAHUE BHUIECOMATEPUATIOB),
03HAKOMJICHHE ¢ 00pa3aMu XJIOPUAOB (TaJTOT€HHUIOB), O3HAKOMIICHHE C 00pa3laMu
ceppl U €€ COeAMHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE BHUICOMATEPHUAIIOB),
HaOJII0/IeHHE TIpoliecca 0OYTIIMBaHUS caxapa Mo/l IeMCTBUEM KOHIIEHTPUPOBAHHOM
CEpPHOM KHUCIOTHI, U3YyYEHNE XUMUUECKUX CBOWCTB pa30aBII€HHON CEPHOM KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuM Ha CyJib(paT-uoH U HaOIIoAeHUE pU3HaKa e¢
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKMMU CBOWMCTBaMM a3oTa, (¢ochopa U uX
coeMHEeHNH (BO3MOXKHO HCIIOJIB30BaHUE BUACOMATEPHAIOB), 00pa3liaMi a30THBIX
u (ocopHBIX yI0OpeHUH, MoTyuyeHue, cCoOOUpaHue, pacrlo3HaBaHUE U W3YUYCHUE
CBOWCTB aMMHaKa, NPOBEJCHHE KAauYE€CTBEHHBIX PEAKIMid HAa HOH aMMOHHS U
dochar-uoH U uU3ydeHHWE TPU3HAKOB MX TMPOTCKAHHS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHCJIOTHI C MEAbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUICOMATEPUAJIOB), H3Y4YCHHE MOJC/Iell KpPUCTAIIMUYECKUX PEIIETOK ajmasa,
rpaduta, (QymwiepeHa, O3HAKOMJIGHHE C TPOILECCOM aJCOpOIMU PaCTBOPEHHBIX
BEILIECTB AKTHUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHUBOTa3a, IOJIYUYCHHE,
cobupaHue, pacrio3HaBaHUE W M3YyYCHHUE CBOMCTB YIJIEKHCIIOrO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT W CWJIMKAT-UOHBI U W3yUYCHHE MPU3HAKOB MX
NPOTEKAHUS, O3HAKOMJIEHHE C TPOAYKIMEH CHUIMKATHOW MPOMBIIIJIEHHOCTH,
pellIeHNE SKCIEPUMEHTANIBHBIX 3a/ad Mo TeMme «BaxHeline HeMeTalIbl U HX
COEZTMHECHUS.

MeTta/uibl M X COeTUHEHUS

OO6m1as xapakTepUCTUKa XUMUYECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM
ux mnonoxenuss B llepuomuueckon cucteMe XUMHYECKUX 3yneMeHToB [[. U.
MengeneeBa u ctpoeHus atomoB. CTpoeHue MeTauioB. MeTtajuindeckasi CBSI3b U
METANIMYECKasi  KpUCTAUIMYECKas  pemérka.  DJICKTPOXUMHUUECKHU s
HaIpsDKeHUH MeTtamuioB. Ou3nyeckue U XUMHYECKHE CBOMCTBA MeTaiuioB. OOmue
CriocoObl TONyYeHuss MeTauioB. [IOHSATHE O KOPpPO3MHM METaNIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI UX OT KOppo3uu. CriiaBsl (CTaib, YyT'yH, JIOPATIOMUHUHN, OpOH3a)
U UX PUMEHEHUE B OBITY U IPOMBIILIICHHOCTH.

[Ilenoynble MeTaIUIBI: MOJOKEHHE B llepruoamyeckor cucreMe XUMHUYECKHX
snementoB JI. M. MenaeneeBa, CTpoeHHME HMX aTOMOB, HaXOXJIEHUE B MPHUPOE.
du3nuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCuasl u
TUJIPOKCHUIBI HATpusd MW Kanus. IIpuMeHeHHe WIEeTOYHBIX METAJIOB M HUX
COEMHEHU.

[[lenoyHoO3eMeNnbHBIE META/UIbI MAarHUM W KaJblMWA: TIOJIOKECHUE B
[Tepunoauueckoil cucreme xumuueckux 35eMeHToB . 1. MenaeneeBa, CTpoeHHE UX
aTOMOB, HaxoXxJeHue B npupoje. Ouznueckue U XMMUYECKUE CBOICTBA MarHus 1



KaJblisl. BaxxHeiiue coeJuHeHns! Kablus (OKCU, TUIPOKCU/I, colin). JKECTKOCTD
BOJIbI U CIIOCOOBI €€ YCTpaHEHHS.

ANOMUHMI: TIOJIO)KEeHUE B [leproanueckor CUCTeME XUMUUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToma, HaxoxIaeHUe B mnpupone. dusudeckue u
XUMUYECKHE CBOMCTBA afOMUHMS. AM(POTEPHBIE CBOMCTBA OKCHIA M TUIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B llepuoanyeckoil cucteMme XuMHUECKUX 3IEMEHTOB [l.
. MenneneeBa, CTpoeHHE aroMma, HaxoXAcHUEe B npupone. Pusnyeckue Hu
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIBI U conn kenesa (11) u xenesa
(1), ux cocTtaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oO0pasllaMd METaJUIOB M CIUIaBOB, HX (U3UYECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YyJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJIA
KIbI[M M HATpusi C BOJOW (BO3MOXKHO HCIOJb30BAHUE BHUIECOMATEPHUATIOB),
UCCIIeIOBaHUE CBOMCTB >KECTKOM BOJIbI, MPOIECCAa TOPEHUS Keje3a B KUCIOPOJIEe
(BO3MOXKHO  WCTOJIb30BAHUE  BHJICOMATEPHAIOB), TMPU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX PEAKIIMiA Ha MOHBI: MarHUs, KaJIbIIKsA, aIIOMUAHUS, [IMHKa, xkee3a (1)
u kenesa (I11), mexu (1), HaOmogeHHEe W OMHMCAHHME IPOIECCOB OKpAIWBAaHUS
IUITAaMEHW HMOHAMHU HATpUs, Kalud U Kajabluusd (BO3MOYKHO HCIOJIb30BAHHE
BUJIEOMATEPHUAJIOB), UCCIIEI0BaHNE aM(DOTEPHBIX CBOMCTB TMAPOKCUIA ATTFOMUHHUS U
TUAPOKCUA LIMHKA, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3aJlad Mo TeMe «BaxHeliue
METaJUIbl U UX COETUHEHUS.

XuMHA U OKPYKAOIIAA Cpeaa

BemecTtBa m Marepuanbsl B MOBCEIHEBHOW JXW3HM 4YesioBeKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHYECKUX peakuuii B ObITy. IlepBas momomp mpu
XUMHUYECKUX 0KOTaX U OTPABJICHUAX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYKarouled cpenpl (mpenesibHasi AOMyCTUMAast
KOHIIeHTpanus Beulects, nainee — [I/IK). Ponp xumun B pemieHun 3KOJIOTMYECKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4eHre o0pa3lloB MaTepUaoB (CTEKJIO, CIJIaBbl METAJIOB, MOJUMEPHBIC
MaTepuasbl).

Mexcnpeomemuvnie ceasu

Peanuzanmst MeXmpeaMETHBIX CBs3€H NpU W3YYCHUM XuMUH B 9 Kiacce
OCYLIECTBIISIETCS. 4E€pe3 HCIOJIb30BaHWE KaK OONIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBISIIOIIMXCS CUCTEMHBIMH JJIs1 OTIEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAyYHBINH (DakT, rUmoTe3a, 3aKoH,
TEOpUs, aHallu3, CHHTE3, KiIacCU(pUKAIMI, TEPHUOJUIHOCTh, HaOIIOACHHE,
OKCIIEPUMEHT, MOJCIMPOBAHUE, H3MEPCHUE, MOJEINb, SIBICHHE, MapHUKOBBINA
3 PeKT, TEXHOJIOTUS, MaTepUATIBI.

dwusznka: MaTepus, aTOM, dJICKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIHUJI, U30TOTIHI,
PaOaKTUBHOCTD, MOJICKYJIa, ANEKTPUYECKHH 3aps, MIPOBOTHUKH,
MOJYNIPOBOAHUKH, JIUAJIEKTPUKHU, (POTODIEMEHT, BEIIECTBO, TEI0, O0O0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, a3, PacCTBOP, PACTBOPUMOCTD, KPUCTATUTMYECKAs
pemérka, CruiaBbl, (U3MYECKHE BEIMYWHBI, CIMHUIBI U3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COHIIE.

buonorus: dortocuntes, apixanue, Ouocdepa, dKOCHCTEMa, MHHEpaIbHBIC
yIOOpEHUSI, MUKPO3JIEMEHTBI, MAaKPOAJIEMECHTHI, TUTATCIIBHBIC BEIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE TTOPO/IbI, TIOJIE3HBIC
HCKOIIaeMbI€, TOIUTMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHMS MPOrpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCSI B Xo0Jie OOy4eHMS XMMHUHU B €AUHCTBE Yy4eOHOW U
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHBIMU W JyXOBHO-HPaBCTBCHHBIMU ILIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBE TMpaBWJIAaMU M HOPMaMU TOBEJEHUS U CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COIUATTU3AIMN 00YUYaIOIINXCS.

JIn4HOCTHBIE  Pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTUBHBIX IIEHHOCTHBIX OpUEHTAUUN U
paclIMpeHue OnbITa JEATEIbHOCTA Ha €€ OCHOBE, B TOM UHCJI€ B YaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHMS

IIEHHOCTHOTO OTHOIIECHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY
U HAy4YHOMY HACJIECAMIO, TOHMMAaHUS 3HAYCHUS XUMHUYECKONM HAyKH B KU3HU
COBPEMEHHOT'0 O0O0IIEeCTBa, CMOCOOHOCTH BIANETh JAOCTOBEPHOW HHGOpMAaIHMEl o
NEPE/IOBbIX JOCTMIKEHUAX M OTKPBITUAX MHUPOBOM U OTEUECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOHCTBE MHUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS

NPEACTaBICHUS O COLUMAJIbHBIX HOPMax M IMPaBUJIaX MEXKIUNYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBAaTEeNbCKOM, TBOPYECKOM H  APYruxX  BHUAAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JIEATEIBHOCTH TpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBHIMIOJIHEHUH XUMHYECKHX
HKCIIEPUMEHTOB, CO3/IaHNN YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
¥ B3aUMOIIOMOIIIH B IIPOIIECCE ITON yueOHOM 1eITeNbHOCTH, TOTOBHOCTH OIIEHUBATH
CBOE TMOBEAECHUE M IOCTYNKH CBOMX TOBApHUIIEH C MO3HUIMU HPABCTBEHHBIX H
IIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MMOCIEACTBUN MOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BELIECTBE M XUMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKH M COCTAaBIISIOLINE
OCHOBY I TTOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJBI, B3aUMOCBS3SX YEIIOBEKAa C
MPUPOJTHOMN CPEIOM, O POJIM XUMHUHM B MMO3HAHUM ITUX 3aKOHOMEPHOCTEH;

IIO3HABATEJIbHBIE MOTHBBI, HANIPABJICHHBIE HA MOJIyYEHHE HOBBIX 3HAHUU IO
XAMHH, HEOOXOTUMBIE M OOBSCHEHHUS HAOIIOJAaEMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(OPMALIMOHHOW M YMUTATEIbCKON KYJIBTYpbl, B TOM YHCIE
HaBBIKOB CAMOCTOSITEJIbHOM pabOThl ¢ Y4E€OHBIMU TEKCTAMH, CIPABOYHOU



JUTEPATYpPOr, JOCTYIMHBIMA TEXHUYECKUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYCHHWIO W TO3HAHWIO, JI0003HATEILHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa30OBaHHWIO, TMPOCKTHOM W  HCCIEAOBATEIbCKOU
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUSsI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JI0POBBIM 00pa3 >KW3HHW, OCO3HAHWUE ITOCIICICTBHHA H
HENIPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COONIIOZICHUs TMpaBWl O€30MacCHOCTH TIpuU  OOpallleHUuH C
XUMHYECKUMU BEIIECTBAMH B OBITY U PCATbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

MUHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO Tpodeccrii U Tpyaa pa3IudHOro poja,
YBOXCHHE K TPYAY U PE3yJIbTaTaM TPYIOBOM JCSATCIBHOCTH, B TOM YHCIIC HA OCHOBE
NPUMCHCHUS  TPEAMETHBIX 3HAaHWUH 1O  XWMHH, OCO3HAHHBIH  BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOKCHUS 00pa30BaHUs C YIETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIeHON Mpo¢eCcCHOHANBHON NESITEIbHOCTU U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalTUPOBATHCS B MPOPECCHOHAIBHOM CpelIe;

6) 3KOJI0rM4eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKH 11eJIeco00pa3HOe OTHOIIEHHE K MTPUPOE KaK UCTOUHUKY KUZHU
Ha 3emiie, OCHOBE €€ CYyIIECTBOBAHHS, MOHHUMAaHUE IEHHOCTH 3J0pPOBOTO H
Oe3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nueckoMy M TICUXHMYECKOMY 30pOBbIO, OCO3HAHWE IIEHHOCTH COOJIOJEHUS
npaBMJI 0€30MACHOTO TOBEACHUS P paboTe C BEIIECTBAMHU, & TAK)KE B CUTYaIlUsX,
YTPOKAIOIINX 3IOPOBBIO U )KU3HU JIIOICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TMOJIy4aeMble MPU HU3YYCHUU XUMHH, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPYIKAIOLIEH NMPUPOJHONU CPEIOH, ISl TOBBILICHUS
YPOBHS  SKOJIOTUYECKOW  KYJIbTYphl, OCO3HAaHUSA TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM W MyTeH WX pemieHus MOCPEICTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COUMAIIBHON MIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe wmeTanmpeaMeTHBIX pE3YyIbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMupoBaHUS MUPOBO33pEHUS O0IIIEHAYIHBIE TIOHATHS (3aKOH, TEOPHs, IPUHITHTI,
rumnore3a, (Qakt, CcuUcTeMa, TNPOIECC, OKCICPUMEHT U JApPYroe.), KOTOpHIC
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMEeTaX W IMO3BOJSIOT Ha
OCHOBE 3HAHWH W3 ITHX MPEAMETOB (DOPMHUPOBATH MPECTABICHUE O IETOCTHON



HAay4YHOW KapTHUHE MUpPA, U YHUBEPCAIbHbIC YUeOHBIC IEUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIE, DPETYJISTHUBHBIE), KOTOpblE 0OecneunBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHMIO M OCYIIECTBIECHUIO Y4YEOHOU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAIbHbIE YUeOHbIE JeiiCTBUSA

ba3zoBblie JiloruyecKkue JeMcTBUA:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUU
3HaHUMW: PACKPBHIBATh CMBICT XUMHUYECKUX TMOHATHMN (BBIACIATh MX XapaKTEPHBIC
NPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JAPYTMMHU TOHSTUSIMH), HCIOJb30BATH
MOHSITHUS JJIs1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHU, BHIOMpPATh OCHOBaHUS U
KpUTEpUU ISl KiIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIUi,
yCTaHABIIMBATh MPUYUHHO-CIEJCTBCHHBIC CBSI3U MEXIy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKHE PACCYXACHUS (MHAYKTUBHBIC, JICAYKTUBHBIE, 10 aHAJIOTHUN),
JienaTh BEIBOJBI U 3aKIIFOUCHUS;

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMEeTHbIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJICIIU, UCIIOJIB3YEMbIE B XUMUH,
mpeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJ JJIEMEHTa), XuMHuueckas (opMyrna W ypaBHEHHE
XUMHYECKOW peaKIuu — MpU pelIeHuH y4eOHO-TT03HAaBATEeNIbHBIX 3a71a4, C YUYETOM
ATUX MOJEIBHBIX MPECTABICHUI BBISABIATh M XapaKTEpU30BaTh CYIIECTBEHHbBIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKInH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3yUAEMBIX MPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarebckue AeCTBHA.

YMEHHUE HCIIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAUE€CTBE OCHOBBI JIs1 (POPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE
IPaBUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

NpUOOPETeHHE ONBITa M0 IUIAHWUPOBAHUIO, OPraHU3AMH U TPOBEACHHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaOJIoJaTh 3a XOJOM MpoIllecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3yJbTat, (OPMYIHPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHMS, COCTABISTh OTYET
0 MpojenaHHol padorte.

Pab6ora ¢ undopmanmei:

yMEHHE BBIOWpATh, AHAIM3UPOBATh WM WHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHUS, MOJYy4aeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOIO COJIEpkKaHUsA, CHpPABOYHbIC
nmocoOusi, pecypcsl WHTepHETa), KPUTHYECKH OICHUBATh MPOTUBOPECUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE MPHUMEHSITh PAa3IUYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX ISl BBIOJHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJBb30BaHUS  MH(OPMAIIMOHHO-KOMMYHUKATHUBHBIX  TE€XHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BaHUS PA3IMUYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MpEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECJIOXHBIMH CXEMaMH, JHharpaMMaMu,
IpyruMu GopmMaMu rpa@uKky U UX KOMOMHAIUSIMU;

YMEHHE HCIOJIb30BaTh M aHAJIM3UpOBaTh B Ipolecce Yy4yeOHOW U
UCCJIeI0BATEIbCKON AEATENBHOCTH MH(OPMALUIO O BIMSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIOPTa HAa COCTOSIHME OKpY)Karouleil MmpupoaHon
Cpelibl.

KomMmyHuKaTHBHBIE YHUBepcalbHbIe y4eOHbIe 1eiicTBUA:

YMEHHUS 33J]aBaTh BOIPOCHI (B X0/1€ AUANIOTa U (MJIK) TUCKYCCHUH) TIO CYILIECTBY
oOcyxJaeMoi TeMbl, (OPMYIHpPOBATH CBOM TNPEIJIOKEHUS OTHOCUTEIIHHO
BBITIOJTHEHUS MTPEAJIOKEHHON 3a/1a4u;

YMEHHUS  MPEJCTaBIATh  IOJYYECHHBbIE  PE3yJbTaThbl  [MO3HABATEIbHOU
JESTENBbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JelaTh MPEe3ECHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XUMHUYECKOI0 HKCIepuMeHTa (1abopaToOpHOrO OMbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATENIbHOM W HCCIIEIOBATENILCKOW  JIESITENBHOCTH  INPU  PEUICHUU
BO3HUKAIONIUX MpoOJieM Ha OCHOBE y4y€Ta OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3uiui (00CyXIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIAUHAIIUS
COBMECTHBIX JCHCTBH, OINpENEICHHE KPUTEPUEB MO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

YMEHUE CaMOCTOSITEIbHO ONPEAENSATh LENIU AESATEIbHOCTH, IJIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee 3(ppeKTuBHBIC CIIOCOOBI pelieHusT YIeOHbIX U
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSTEIIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA  AITOPUTM JECUCTBUM IIPU BBIIOJIHEHUM 3aJaHUM C YYETOM
MOJTyYEHUS] HOBBIX 3HAHMU 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX M PEaAKIUAX,
OLICHMBAaTh COOTBETCTBUE IIOJYYEHHOIO pe3yibTaTa 3asBICHHOW L€, YMEHHE
MCITI0JIB30BaTh U AaHAJIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCIOBHH 3aJaHUH.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pe3ylbTaTOB IO OCBOEHUIO 0053aTEILHOTO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM paboyell MporpaMMoi,
BBIICJIAIOT: OCBOCHHBIE O0YUYaIOIMMHUCS HAyYHbI€ 3HAHUS, YMEHHUS U CIIOCOOBI



NeHcTBUM, crnenudpuueckue s TOpeaMeTHOM o0nactu  «XUMUs», BUIBI
JNEATENIBHOCTA MO  TOJYYEHUIO HOBOTO  3HAaHWS, €ro HMHTEPIpETalNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIUYHBIX YUYCOHBIX U HOBBIX CUTYAITUsX.

K koHity oOyuenus B 8 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCA YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XHMHUYECKHUX TMOHATHH: aTOM, MOJICKYJa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpPOHAS ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi IOJIsl XUMUUYECKOT0 JIEMEHTa B COCIMHEHUHU, MOJIAPHBINA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHME, COJIb, AJIEKTPOOTPHUILIATEIBLHOCTh, CTEIECHB
OKHCJICHUS, XUMHUYECKasl peakius, KiaccupUKalus Ppeakiuil: peakiuu
COCIMHECHUS, PEaKIMU pa3I0KECHUSA, pPEaKIUu 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- U IHJOTEPMHUUECKUE PEaKINH, TeTIOBOM d(DPEKT peakiuu,
SIIPO aToMa, JICKTPOHHBIN CIION aToMa, aTOMHas OpOUTab, paInyC aToMa,
XUMUYECKAs CBSA3b, MOJISIPHAS M HEMOJISIPHAS KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, MOH, KAaTHMOH, AaHHUOH, pAacTBOpP, MaccoBas JOJisI BEIECTBA
(poIeHTHAsI KOHIIEHTPAIIUsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKMX TIOHATUHA U
OPUMEHATH 3TH MOHATHS IIPU OMUCAHUU BEUIECTB U UX MPEBPALICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJIeHUS (HOpMYI
BEILECTB U YPABHEHU XUMUYECKUX PEaAKIIHIA;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTeNeHb  OKUCIEHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSAX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIAcCy COEOUHEHHUM IO
dbopMynaMm, BHA XUMHUYECKON CBSI3M (KOBAJICHTHAas H HOHHAs) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAaHUE NEPUOAUUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT MX IOJ0XeHUs B Ilepuonnueckor cucreme,
3aKOHOB COXPaHEHMSI MacChbl BELIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e OINHUCHIBATHL W XapakTepu3oBaTh TabmuuHyro ¢Gopmy Ilepuoanueckoi
CHCTEMBl XMMHMYECKMX JJIEMEHTOB: pa3iu4yaTh MOHATHUS  «TJIaBHas
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OomnbIIMEe TEPHOJbI, COOTHOCHTH OO0O3HAUEHHUS, KOTOPHIE HMMEIOTCS B
tabmune «llepuogumyeckas cucTtemMa XuMuUdeckux dnmemeHtoB J[. .
MenzeneeBa» ¢ YHACIOBBIMU XapaKTEPUCTHUKAMHU CTPOECHHUSI aTOMOB



XUMHYECKUX IEMEHTOB (COCTAB U 3apsij s/pa, 00I1ee YUCIO JIEKTPOHOB U
pacnpesiesIeHUue UX M0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(HUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMHYECKUE peaKUuu (IO YUCIy U COCTaBy YYAacTBYIOUIMX B peaKIUU
BELIECTB, MO TEIIIOBOMY 3P (DEKTY);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXkAasi ONUCAHUE MPUMEpPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX KaUYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTM [MPOTEKAHUS XUMUYECKUX TMpEeBpallleHU B
Pa3IUYHBIX YCIOBUSX;

BBIUUCIISATh OTHOCUTEIBbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJII0 XMMHYECKOro »3JeMeHTa Mo (opmyne coeauHeHus,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO
XUMHYECKOM peakiivy;

NPUMEHSTH OCHOBHBIE ONEPAIlUU MBICIIUTEILHON IESITEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHNe, CUCTEeMaTH3allUI0, KilacCU(pUKAIUIO,
BBISIBJICHUE MPUYMHHO--CJIEJICTBEHHBIX CBSI3€M — 11 M3y4eHUs CBOMCTB
BEIIECTB W XHUMHUYECKHX pEaKLHil, €CTEeCTBEHHO-HAy4YHbIE METOIBbI
MO3HAHUSI — HAONIOJIEHHE, W3MEpPEeHHE, MOJIETUPOBAHUE, HKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CJIeI0OBATh MPABUIIAM IOJIH30BAHUS XUMUUYECKOW MTOCY0M U Ta00paTOPHBIM
o0opyaoBaHMEM, a TakKe IMpaBuUjaM oOOpalieHusi C BelIeCTBAMH B
COOTBETCTBHM C HMHCTPYKIHMSIMH TIO BBINIOJHEHUIO J1a0OPATOPHBIX
XUMHYECKHUX OIBITOB IO MOJYyYEHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB
(BolOpoZla W KHCIIOpPOJA), MPUTOTOBICHUIO PACTBOPOB C OMNpPEAEIEHHON
MacCOBOW J0JIe pPacTBOPEHHOTO BELIECTBA, IUIAHUPOBATH M MPOBOAUTH
XUMUYECKHE SKCIIEPUMEHTHI MO PAaclO3HABAaHHUIO PACTBOPOB IIEIOUEH U
KHCJIOT C IOMOUIbIO MHIUKATOPOB (JJaKMYC, peHONIPTaTenH, METUIOPAHK

U Apyrue).

K xoniy oOydenus B 9 Kkjacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUIA:

pPacKpbIBaTh CMBIC OCHOBHBIX XHMHYECKHX TMOHATHI: XUMUYECKUN
AJIEMEHT, aTOM, MOJEKyJa, HMOH, KaTUOH, aHUOH, IMPOCTOE BEIECTBO,
CJI0OKHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasl PEaKIisi, XUMUYIECKast CBs3b, TETUIOBOU A dexT
peakiuu, MOJib,  MOJISIpHBIM ~ 00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTUYECKAs JHUCCOLMAIUs, PEaKIHH HOHHOIO
oOMeHa, KaTajau3aTop, XMMHUYECKOEe pPaBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMBbIE PEAKIUU, OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIE pPEaKIIHH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHHE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMHUYECKast CBS3b (xoBaJeHTHas, VOHHas,
MeTaJTHYeCKas ), KpUCTaNIMUecKas peméTka, KOppo3usi METaJIOB, CIUIaBhI,
CKOPOCTh XMMHUUYECKON pPEaKIMH, MPEIEIbHO JOMYyCTUMAsl KOHIEHTPALIUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHATHH U
IPUMEHSTH 3TH MOHATHS MIPU OMTMCAHUU BEIIECTB U UX MPEBpAICHU;
UCIIOJIB30BaTh XWMHYECKYI0 CHUMBOJIUKY JUIS COCTaBieHUsS (Qopmyi
BEIIECTB M YPABHECHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEATh BAJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUSAX PAa3JIMYHOTO COCTaBa, MPUHAJIECHKHOCTh BEHIECTB K
OTIPENICIEHHOMY KJIacCy COCAMHEHUU 1Mo (opMmyiaM, BHUJ XUMHUUYECKOU
CBsi3M (KOBaJICHTHAs, WOHHAsA, MeETAUIMYECKasl)) B HEOPraHWYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XxapakTep Cpeabl B
BOJIHBIX PacTBOpax HEOPraHUYECKUX COCJAMHEHMH, TUM KPUCTAUIMYECKON
PELIETKHM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici llepuonnueckoro 3akona JI. . MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHUE: OIHCBhIBAaTh U XapaKTEPHU30BaATh
Tabiuunyto ¢opmy I[lepuonnueckoil cUCTEMbl XUMHYECKUX SJIEMEHTOB:
pasnuyarh TOHSATUS «TJlaBHasg mnoArpynna (A-Tpynma)y U «1moOodyHas
noarpymnmna (b-rpynma)», maneie u OoOJbIIME MEPUOABI, COOTHOCUTH
0003HauYeHus1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TabIUIIEe, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB U
3apsan  sapa, oOIee 4YHCIo SJIEKTPOHOB U paclpeleieHHe WX II0
ANIEKTPOHHBIM CII0SIM), OOBACHSITH O0IIME 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUH B Mpeaesax MajblX MEepUOAOB U
[JIABHBIX MOATPYII ¢ YYETOM CTPOEHHUS UX aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHWYECKHE BEIICCTBA,
XUMUYECKHE peakuuu (M0 YMCIYy U COCTaBy YYAacCTBYIOIIMX B pPEaKUUU
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, 0 W3MEHEHHUIO CTENCHEH OKHCICHHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOMME W CHCNH(PUICCKUE XUMHYCCKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPKIasi ONUCAHUE
npuMepaMy MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUM COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPAaBHEHUS DJICKTPOJMTUYECKOM JIMCCOUMALMU  KHCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHHS PEAKIIUI NOHHOTO



oOMEHa, ypaBHCHHUS pEaKlWid, TMOATBEPKIAIOMNX CYIIECTBOBAHHE
TCHETHYECKOW CBSI3U MEXITY BEIIECTBAMH PA3INIHBIX KIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCITUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHCca dTHX PEaKIUH;
IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHHWS XUMHUYCCKUX TMPEBPAIICHUN B Pa3IMIHBIX
YCIIOBUSX;

BBIYUCIISATH OTHOCHTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChlI BEIICCTB,
MAacCOBYIO JIOJIF0 XMMHYECKOTO »JJIeMEHTa Mo (opmylie CoeauHEHUs,
MacCOBYIO JIOJTFO BEIIIECTBA B PaCTBOPE, TPOBOIUTH PACUYETHI IO YPABHEHHIO
XUMHYECKOHW PEaKIIvH,

coOJTI01aTh TIPABUIIA MTOJTH30BAHUS XUMUYECKON TTOCY0H M JTaOOPaTOPHBIM
o0opyaoBaHMEM, a TakKe IMpaBuUja OOpalleHUusT C BEIIECTBAMH B
COOTBETCTBHM C HWHCTPYKIMSIMH TI0  BBINOJHEHHUIO JIA0OPAaTOPHBIX
XHUMHYECKHUX OITBITOB IO MOJYYECHUIO U COOMPAHUIO Ta3000Pa3HBIX BEIICCTB
(aMMMaKa M yriaeKucsoro rasa);

IIPOBOJUTH PEAKIIMH, ITOATBEPK/IAI0NINE KaUeCTBEHHBINH COCTAB Pa3IMYHBIX
BEIICCTB: PACHO3HABATh OMNBITHBIM IYTEM XJIOPHA-, OPOMHI-, HOJHUMI-,
kapOoHat-, ¢docdar-, cunmkar-, cynabdar-, THAPOKCUA-HOHBI, KATHOHBI
aMMOHHUSI U HWOHBI HM3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

PUMEHSATH OCHOBHBIE OIEPAIIMK MBICIIUTEIILHON JEeATeIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTEMATHU3AIT|IO, BBISIBJICHUE TPUINHHO-
CJIICACTBEHHBIX CBSI3€M — IS M3YYCHHs] CBOMCTB BEIIECTB U XHUMHUYCCKHUX
peakIuii, eCTECTBCHHO-HAyYHbIE METOAbI II03HaHUS — HaOIoACHUE,
U3MEpPEHHUE, MOJICIIMPOBAHKE, YKCIIEPUMEHT (peajbHbI U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KIIACC

Ne

HaumenoBanue pa3aeioB 1

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTHYeckue

DJIeKTpOHHbIe (L (POBbIE)

n/n TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE PeCYpPChI
padoTsbI padoThI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATHSA
XuMmus — BaxkHasi 00J1acTh

11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK

' MPAKTUYECKOU NEATETBHOCTH https://m.edso00.ru/7f41837¢c

YeJIoBeKa

19 BemectBa 1 xuMu4yeckue 15 1 bu6mmoreka [IOK

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

Hroro mo pazmeny 20

Pa3nen 2. Baxkneiinue npeacTaBuTe i HEOPraHUYeCKHUX BelleCTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 1 bubnuoreka [JOK

' 00 oKkcumax https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kucmoTax 8 1 bu6mmoreka [JOK

' U COJIAX https://m.edso00.ru/7f41837¢
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHHAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Paznean 3. Ilepuoanueckuii 3axkoH u llepuoguyeckasi cucrema xumuiyeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHne aToMOB.
Xumuueckas ¢Bsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHH
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https://m.edsoo.ru/7f41837c

[Tepuonueckuii 3aKOH U
IIepuoaunueckas cucrema

bu6mmoreka [IOK
31 XMMHHCCKUX S11eMeHTOB J1. U ! https://m.edsoo.ru/7f41837¢c
Memnnene-eBa. CTpoeHue
aroma
X .
3 2 OI/IMI/I‘-ICCKafl CB_?ISI) 8 EI/I6J‘II/IOT€Ka L[OK
) KHCITUTCIIRHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bu6mmoreka [IOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 5 bubmorexa HOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 70

I[TPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoJsnyecTBo 4acos
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Konrpoabubie | IlpakTHyeckue a3
NPOrpaMMbl Bcero
padoTsbI padoThI
Pa3nes 1. BemecTBO M1 XMMHYecCKHe peaKIIUH
11 [ToBTOpEHue u yriyoienue 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3zelioB Kypca 8 kiracca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmuorexa [JOK
' peaxiuii https://m.eds00.ru/7f41a636
13 DIIEKTPOJUTHYECKAS] JUCCOIUALIHSL. 8 1 1 bubnmuotexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazmeny 17
Pasnen 2. HemeTa/Liibl M X COeTUHEHUA
21 OO6m1ast XxapaKTEePUCTHKA XUMHUYECKUX 4 1 bubmuorexka [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmorera [JOK
' PYIHIEL Lp https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 BHCHI\-;GHTO]I: VA Ir) nbl. A3oT, pochop 1 ux 7 1 Bubmmorexa LIOK
' PYTHIRL: ’ P https://m.edso0.ru/7f41a636
COCIMHEHUS
OO1as XxapakTepUCTUKa XUMHUYECKUX
24 anemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHS



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

Hroro no pazgeny

25

Pasznen 3. Mera/uibl M MX COeAMHEHUS

N bubnuorexa [JOK
3.1 Obmme crolicTBa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiime MeTauIbl U UX COCTUHEHUSI 16 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Paznea 4. Xumus U oKpyKawiuas cpeaa
4.1 BemiectBa 1 MmaTepuansl B )KU3HU YEJIOBEKA 3 bubmorexa [TOK
) “I P T https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
PeseDBHOE Bhe 3 bu6mmoreka [JOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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