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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no XUMHHM Ha YPOBHE OCHOBHOI'O 00IIero o0pa3oBaHMs COCTaBJI€HA Ha
OCHOBE TpeOOBaHUI K pe3yjbTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTeIbHOM MpPOrpaMMbl
OCHOBHOTO 0011ero odbpazoBanus, npeacrasieHHbix B ®I'OC OO0, a Takke Ha OCHOBE
denepanbHOil paboueld MporpaMMbl BOCIIUTAHUS U ¢ YYETOM KOHLEMUUU MPENOoIaBaHus
yueOHOro mpeaMera «XuMHs» B 00pa3oBaTelbHbIX oOpraHu3zanusax Poccuiickoi
denepauui.

[IporpamMma mo xumuu Aa€T MpeACTaBICHUE O IEAX, 00IIeH cTpaTeruu o0ydeHus,
BOCIUTAHUS U pa3BUTHUs 00YYaIOUIUXCS CPEICTBAMU YUeOHOTO MTPEeIMETa, YCTAaHABINBAET
o0s3aTeNIbHOE TPEIMETHOE COJEpKaHHUEe, MPEAYCMaTPUBAET PpACIpPECICHUE €ro 1o
KJIaCCaM U CTPYKTYPHUPOBAaHHE IO pa3JeiaM U TeMaM MPOrpaMMBbl [0 XUMUH, ONPEAEISIET
KOJIMYECTBEHHBIE W KAYECTBEHHBIE XapAKTEPUCTHUKU COJEpKAHUSA, PEKOMEHIYEMYIO
NOCJIEIOBATENIBHOCT ~ M3YYEHUS  XUMHUM € Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKM Y4eOHOro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEU
oOy4Jaromuxcs, OmpenessieT BO3MOXHOCTH MpeaMera JUisl peanu3alud TpeOOBaHHM K
pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl HA YPOBHE OCHOBHOIO
oO1mrero oOpa3oBaHus, a TakKe TPeOOBAaHUM K pe3yjIbTaTaM 00y4YeHUs XUMHH Ha YPOBHE
HeJie M3ydeHus MmpeaMeTa U OCHOBHBIX BUJOB y4eOHO-TIO3HABATEIBHOU AEATENHHOCTH
00y4aromierocsi o OCBOCHUIO Y4eOHOTO COIepKaAHUSI.

3HaHME XUMHUU CIYXKXUT OCHOBOM Juisi  (OPMHUPOBAHUS  MHPOBO33PEHUS
oOy4aromierocsi, €ro MpejCcTaBiIeHUl 0 MaTepHAIbHOM €IUHCTBE MHUPA, BAXXHYIO POJb
urparot GopmMupyemble XuMUEH MPEACTaBICHUS O B3aUMOIIPEBPAIICHHUSIX SHEPTUU U 00
HBOJIIOIIUHU BEIECTB B MPUPOJE, O MyTIX pEHICHUs II00aTbHBIX MPOOIeM YCTOWYUBOIO
pa3BUTHS YEJIOBEYECTBA — CBIPHEBOM, JHEPrE€TUYECKOM, MUIIEBOM M SKOJOTHYECKOU
0e301acHOCTH, MPOOIIeM 3 paBOOXPaHEHHUS.

N3yuenune xumun:

CIIOCOOCTBYET peain3allid BO3MOXKHOCTEH UIsi caMOpa3BUTUS W (POPMUPOBAHUS
KyJbTYpPbI INYHOCTH, €€ 0011el 1 PYyHKINOHATIBHOW IPaMOTHOCTH;

BHOCUT BKJIaJ B (OpMHpOBaHME MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEH
OoOyyaroluMxcs,  HABBIKOB  HUX  CAMOCTOATENBHOM  y4yeOHOM  JEATEIbHOCTH,
HKCIEPUMEHTANBHBIX M  HCCIIEJOBATEIbCKUX  yMEHUH, HEOOXOJUMBIX KaKk B
MOBCEIHEBHOM JKMU3HHU, TaK U B MPOPECCUOHATBHON 1eATEIbHOCTH;

3HAKOMMT CO CHENNU(PHUKON HAYYHOrO MBILJIEHUS, 3aKJIa/IbIBAET OCHOBBI LIEJIOCTHOTO
B3IVIAA HAa E€IMHCTBO IIPUPOJBI M 4YEJIOBEKA, SBISETCA OTBETCTBEHHBIM JTallOM B
(GopMUpPOBaHUU €CTECTBEHHO--HAYUYHON IPaMOTHOCTH O0yYaIOLINXCS;

croco0cTBYeT (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOUICHHS K €CTECTBEHHO--HAYyYHBIM
3HAHMSIM, K MPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIAJ B 3KOJOTHMYECKOE OOpa30BaHHE
00yYarOITHUXCA.



JlanHble HampaBieHUss B OOY4YEHMM XUMHUU OO€CNeurBaIOTCS CcHenu(pUKon
coJiepKaHUsl y4eOHOro MpeaMeTa, KOTOPbIN SBISETCS MeJarornyecku aganTUPOBaHHBIM
OoTpakeHHeM 0a30BOM HAYKH XMMHUHU Ha ONPENEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO OO0LIEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIUMHUCS CHUCTEMBbl IE€PBOHAYAJIBHBIX TOHATHM XWMHH, OCHOB
HEOPraHUYECKOM XMMHUU M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MOHSITUNA OpPraHUYE€CKOU
XUMHUH.

CtpykTypa cojaepKaHusi MporpaMMbl MO XUMHH CGHOPMHpPOBAHA Ha OCHOBE
CUCTEMHOI0 noaxozaa K €€ n3yuyeHnto. CopepKaHue CKIIAIBIBAETCS U3 CUCTEMBI MOHITUI
0 XUMHUYECKOM 3JIEMEHTE M BEUIECTBE U CUCTEMbI MOHATUM O XUMHUYECKOW peakiuu. O6e
OTU CUCTEMBI CTPYKTYPHO OpPraHW30BaHbl MO MPUHIIUIY MOCIEI0BATEIBHOTO Pa3BUTHS
3HAaHUN HA OCHOBE TEOPETUUECKUX MPEACTABICHUN pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuognueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHYECKOU CBSI3H;

— IpeJICTaBICHUMN 00 AIMEKTPOIUTHUECKON AMCCOLMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUSI PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKU MOJYYEHHBIX U
OCMBICJICHHBIX (PAKTOB, pPa3BUBAIOTCS IMOCJIEI0BATEIHLHO OT OJIHOTO YPOBHS K JIPYyromy,
BBIMIONHSASE (QYHKIMH OOBSICHEHUS U TMPOTHO3MPOBAHUSA CBOMCTB, CTPOEHUS U
BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHUS U TIOJIyYEHHUSI U3y4aeMbIX BEIIECTB.

OcBoeHue nporpaMMsbl Mo XUMHUHU CIOCOOCTBYET (hOPMHUPOBAHUIO MIPEICTABICHUS O
XUMUYECKOW COCTABISIONIEN HAYYHON KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOUM MPUPOIBI,
LEHHOCTHOTO OTHOLIEHHS K HAYYHOMY 3HaHUIO U METOJaM MO3HaHUs B Hayke. M3yueHue
XUMHH TIPOUCXOJIUT C MPUBJICYCHUEM 3HAHUN U3 PaHEee U3YUYECHHBIX YUCOHBIX IIPEIMETOB:
«Oxkpyxaromuit Mmup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiaacey.

[Ipy m3ydeHHH XUMHH TPOUCXOAUT (HOPMHUPOBAHWE 3HAHUN OCHOB XHUMHUYECKOM
HAayKd KaK o00JIaCTM COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTHUECKOU JesITeIbHOCTH
YelloBeKa W KaK OJHOr0 W3 KOMIIOHEHTOB MHMPOBOM KyJIbTYphl. 3agada y4eOHOTO
MpeaMeTa COCTOMT B (OPMHPOBAHWM CHUCTEMBl XUMHUYECKUX 3HAHWNM — Ba)KHEUIIINX
(dakToOB, TMOHATHIH, 3aKOHOB M TEOPETHUYECKUX TMOJOKEHUU, TOCTYIHBIX 0000IIEeHUN
MHPOBO33PEHYECKOTO XapakTepa, S3blKa HAayKH, B MPUOOIIEHWU K HAyIHBIM METOJaM
MO3HAHUS TPU M3YYCHHH BEIIECTB M XUMUYECKUX peaKkiui, B (HOPMHUPOBAHUU U
pPa3BUTUU TO3HABATEJIbHBIX YMEHUW M MX MPUMEHEHUU B Yy4eOHO-IIO3HABATEIbHOU H
y4eOHO-UCCIIEe0BATENBCKON NE€ATEIbHOCTH, OCBOCHUH MPaBUJI 0€30MacHOr0 oOpaleHus
C BEILECTBAMU B ITIOBCETHEBHOM KU3HH.

[Ipy w3ydyeHHH XMMHUHM Ha YPOBHE OCHOBHOTO OOIIEro oO0Opa3oBaHHsA BaXHOE
3HaYEeHUE TPUOOPETU TaKHe 1IENH, KaK:

— (opMupoBaHHE  HMHTEUIEKTyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSTEIbHOMY MPUHATUIO  PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;



— HANpPaBJICHHOCTh OOyYEHHUS Ha CHUCTEMaTHYEeCKOEe MPUOOIIeHNE O0yYarolmuxcs K
CaMOCTOSITEJIbHOM TO3HABAaTEIbHOU JIESITENIBHOCTH, HAyYHBIM METOJaM I[O3HaHMUS,
bopMUPYIOIIMM MOTUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUM;

— obecrnieyeHue ycloBHM, CHOCOOCTBYIOMIMX MPUOOPETEHNIO O0YYAIOIUMHUCS OTBITA
pa3HOOOpa3HOW JEeATEeNbHOCTH, IIO3HAHUS W CaMOIIO3HAHMS, KIIOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIIETCHITUM), UMEIOIINX YHUBEPCATbHOE 3HAUCHHE JIJISI Pa3IMYHBIX BUJIOB
NeSATeNIbHOCTH;

— dopmupoBanue oO1el PyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH,
B TOM YHUCJIE YMEHHUIH OOBSCHSITH U OIICHUBATH SBJICHUS OKPY>KAIOIIETO MUPA, UCTIONIb3YSI
3HaHUS W OMbBIT, TOJYYCHHBbIE MPU H3YYECHUU XUMHH, MPUMEHSTh UX MPU DPEIICHUU
npoOJieM B MOBCEAHEBHOM KU3HU U TPYJOBOU JIEATEIIBHOCTH;

— ¢dopmupoBaHue y OOYYAIOIIUXCS TYMAHUCTHYECKUX OTHOIICHHUH, MOHUMAaHUS
[IEHHOCTH XMMHWYECKUX 3HAHUU Il BBIPAOOTKH HKOJOTHUYECKH II€JIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYAOBOM JCSATEIBLHOCTH B IIEJISIX COXPAHEHUS CBOETO 3JI0POBbS U
OKPY’KAIOIIEH IPUPOTHON CPEBI;

— pa3BUTHE MOTHBAllMM K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO W
CaMOBOCITUTAaHUIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUCCKUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY TTPOQ IS U HAMPABICHHOCTH JAJIbHEUIIIETO 00yUeHUS.

OO6miee yKciio 4acoB, OTBEAEHHBIX ISl U3yUYEHHS XMMHH Ha YPOBHE OCHOBHOTO
obmrero oopa3oBanusi, coctaBisier 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJEIO),
B 9 kiacce — 68 yacoB (2 4aca B HEJENIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XMMUYECKHE MOHATHS

[Ipenmer xumuu. Ponb XumMun B KU3HU 4YeJOBeKa. XUMHS B CUCTEME HayK. Tena u
BenecTBa. OU3NUECKUE CBOMCTBA BEUIECTB. ATperaTHOe COCTOSHUE BemecTB. [lonsTHE 0O
MeTOJlaX Mo3HaHus B XUMUU. YucTeie BemecTBa U cMecu. CriocoObl pa3iesieHus] CMECeH.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE AIE€MEHThI. CUMBOJIBI XUMHYECKUX 3JIEMEHTOB.
IIpocThie U CIIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJIAPHOE YUCHHE.

Xumnueckas (opmysna. BajgeHTHOCTh aTOMOB XUMHUYECKHX JJEMEHTOB. 3aKOH
MOCTOSIHCTBA CcoOcCTaBa BemiecTB. OTHocuTenbHass artomHas Macca. OTHOcUTENbHas
MOJIEKYJIgIpHasi Macca. MaccoBast 40JIsl XUMHUYECKOTO 3JIEMEHTA B COCIUHEHUMU.

KomnuecTBo BemectBa. Monb. MonsipHas Mmacca. B3aumMocCBsI3b KOJTMYECTBA, MACCHI U
yuciaa CTPYKTYPHBIX €IMHUI[ BemiecTBa. Pacuérel mo ¢opMmynaM XUMHUUYECKUX
COE€IMHEHUMH.

OuU3NYECKUe U XUMHUUYECKHUE SIBJICHUS. XUMUUYECKas peakius U €€ Npu3Haku. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHUUYECKHe ypaBHeHUs. Kiaccudukaius XUMHUYECKHX
peakiuii (CoeTMHEHUs, Pa3IOKEHHUs, 3aMeIIeHHs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMMHUYECKOW TIOCYJOM, MpaBWiIaMu paboThl B JlabopaTopuud U
npuéMamMu oOpamieHusi ¢ J1abopaTopHbIM OOOpYJOBaHUEM, H3YYEHHE U OIMCAHUE
du3nuecknux CBOMCTB 00pa3ll0OB HEOPraHMYECKUX BEIIECTB, HaONONeHHE (HU3UUECKUX
(naBneHue BOCKA, TastHUE JIbJla, pACTHpAaHUE caxapa B CTyIKe, KUIEHUE M KOHACHCAIUs
BOABI) M XUMHUYECKMX (TOPEHUE CBEYH, MPOKAIMBAHUE MEIHOW IPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHCIIOTOM) SIBJICHUH, HAOJIOJCHHE W OIMCAaHHE IPHU3HAKOB
NPOTEKAHUS XUMMYECKUX peakiuil (pas3iokeHue caxapa, B3aUMOJCUCTBUE CEPHOU
KHUCIIOTBI C XJIOPUAOM Oapusi, pasyoxenue rugapokcuna meau (1) mpu Harpesanuw,
B3auUMOJICHCTBHE Kelie3a ¢ pactBopoMm coii mMenu (ll), uzydenue crocoOoB pasjaeiieHus
cCMeced: ¢ TIOMOIIbI0 MarHuTa, (QUIbTpOBaHWE, BbIIAPUBAHUE, JIUCTUJUISINS,
xpomaTtorpadus, MPOBEACHHE OYMCTKH TOBAPEHHOW COJIM, HAOJIOJCHUE W ONMUCAHUE
pe3yJIbTaTOB IIPOBEICHUS ONbITa, WUIFOCTPUPYIOLWIETO 3aKOH COXPAaHEHUs MAacchl,
CO3JIJaHHUE MOJIeJIeld MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxHeiue npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopos — 351eMEHT U MPOCTOE BEIIECTBO.
Haxoxxnenue kucimopoga B mpupoje, (pu3mdyeckne W XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcunbl. Ilpumenenue xkucinopoma. CnocoObl TONy4YEHUS KHUCIOpPOJaa B
naboparopuu U mnpoMbinuieHHOCTH. Kpyrosopor kuciaopoma B npupone. O30H —
ajuIoTponHas MoAU(UKALIKS KUCTOPOIa.

TennoBoil 3PeKkT XUMUUECKON peakiuu, TEPMOXMMHUUYECKHUE ypaBHEHHUS, HK30- U
SHJIOTEPMHYECKHE PEAKIHMH. TOIIMBO: Yrojb U METaH. 3arpsi3HEHHE BO31yXad, YCUIICHUE
MapHUKOBOTO 3 PeKTa, pa3pylieHue 030HOBOIO CJIOS.



Bonopon — sneMeHT M mpocroe BemecTBo. HaxoxaeHwe Boaopoja B IPHUPOJE,
dbu3nYecKkue U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObl MmosydeHus. KucioTel u
COJIN.

Momnsipabiii 00BEM ra3oB. Pacu€Tel MO XUMHUUECKUM YPaBHEHHUSIM.

@dusnyeckue coricTBa Boabl. Bona xak pactBopurens. PactBopbl. HachlllieHHBIE U
HEHACBIIIEHHbIE PACTBOPHI. PACTBOPUMOCTH BEIIECTB B BOJIe. MaccoBasi 1071 BEIIECTBA B
pactBope. XuMHUeCKHe CBOMCTBa BOAbl. OcHOBaHudA. Poiib pacTBOpPOB B MPUPOJE U B
KU3HU 4yenoBeka. KpyroBopoT Boabl B IpUpoAe. 3arpsi3HEHUE NPUPOAHBIX BoA. OxpaHa u
OYKCTKA IPUPOJHBIX BOJI.

Knaccuduxanusa neoprannueckux coenunenuit. Oxcunpl. Knaccudukammsi okCHaoB:
coyieoOpasyromue (OCHOBHBIC, KHCJIOTHBIC, aM(OTEepHbIE) U HECOJeoOpa3yIoIIHe.
Homenknarypa oxcunoB. dusznueckue M XMUMHUYECKHE CBOWCTBAa OKcuaoB. [lomydyeHwue
OKCHJIOB.

OcHoBanus. Knaccudukanuss ocHOBaHUM: MIEIOYM U HEPACTBOPUMBIC OCHOBAHWSI.
Homenkmarypa ocHoBanuii. ®Ouznyeckne ¢W XHMUYECKHUE CBOWCTBA OCHOBAHWM.
[Tomyuyenue 0oCHOBaHUM.

Kucnorel. Knaccudukamuss xucnmor. Homenknmarypa kuciaor. ®Puzudeckue u
XUMHUYECKHE CBOWCTBA KHUCIOT. Pan aktuBHOocTM MeTasioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Howmenknatypa coseil. @PuU3MUYECKHE M XHMHUYECKHE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTAHUYECKUX COEAUHEHU.

Xumuueckuil IKcnepumenm:

KaueCTBEHHOE OIpEJEICHUE COJAEpPKaHMUs KUCIOpOoAda B BO3AyXE, IOJyUYEHHUE,
coOupaHue, paclo3HaBaHWE ¥  HM3YYCHHE CBOWCTB  KHUCJIOpOJa, HaOIIOACHHUE
B3aUMOJECHCTBHS BELIECTB C KUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHHS M IPEKpalICHUs
ropeHusi (moskapa), O3HaKOMJIEHHE C oOpa3llaMH OKCHJIOB M OIMCAaHHWE WX CBOMCTB,
NoJiydeHue, coOHMpaHue, pacro3HaBaHUME W M3YYEHHE CBOWCTB BOJoOpoaa (ropeHue),
B3auMojieiicteue Bojaopomga ¢ okcugoM Meau (ll)  (Bo3aMOXKHO HCHONB30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOIeHHE 00PAa3IOB BEIIECTB KOJIUYECTBOM | MOJIb, UCCIIEIOBaHUE
O0COOEHHOCTEHW pPACTBOPEHUSI BEIIECTB C PA3IUYHONW PACTBOPUMOCTHIO, MPUTOTOBICHUE
PacTBOPOB C OINMPEAEIEHHON MacCOBOM JOJIEM paCTBOPEHHOIO BELIECTBA, B3AUMOJICUCTBUE
BOAbl C MeTaulaMu  (HaTpueM MW KajubluueMm) (BO3MOXXHO  HCIOJIb30BAaHHE
BUJIEOMATEPUAIIOB), HCCIECIOBAaHWE OOpa3lOB HEOPTaHWUYECKUX BEIIECTB Pa3TUIHBIX
KJIacCOB, HAOJIIOJICHUE W3MEHEHMs] OKpacKd HHAMKATOPOB B pacTBOpax KUCIOT U
uieouen, uydenue B3zaumojneiictBus okcuaa meau (ll) ¢ pactBopom cepHON KHUCIOTHI,
KHUCJIOT C METAJJIaMH, PEAKIMI HEUTpaIu3alnuy, NOJYYEHHE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOI'0 METAJUIa APYTMM W3 PAaCTBOPA COJIM, PELICHUE 3KCIIEPHUMEHTAIBHBIX
3a7a4 1o teMe «BaxHenme Ki1acCchl HEOPraHMYECKUX COCTUHEHUI.

Iepuoanueckuii 3akoH u [lepuognueckasi cuCTeMa XUMHUYECKUX 3JIEMEHTOB



. U. MenaeseeBa. CTpoeHue aToM0B. XUMHYeCKas CBA3b. OKUCIUTETbHO-
BOCCTAHOBUTEJIbHBIC PeaKIUN

[lepBble MOMBITKK KiacCU(PUKAIMU XUMUUYECKUX dJeMeHTOB. [loHsTHEe O Tpymmax
CXOAHBIX 3JEMEHTOB (LIEJIOYHBIE U LIEIOYHO3EMEIbHBIE METAJIbI, TAJIOI€Hbl, HHEPTHBIE
ra3bl). DJIEMEHTbI, KOTOpbIE 00pa3yroT aM(pOTEPHBIE OKCUABI U THIPOKCUIBI.

Ilepuonnueckuil 3akoH. llepuomuueckas cucrema XUMHYECKUX dyieMeHToB [[. .
MenneneeBa. KopoTkonepuoaHas u JyiMHHONIEpHoiHas ¢popmbl [lepuonnyueckoi cuctemsl
xumnueckux 3neMeHToB . M. Menneneesa. Ilepuoasl u rpynnbl. OU3NYECKUNA CMBICI
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI DJIIEMEHTA.

Crpoenune artomoB. CoctaB atoMHbIX saep. M3oromel. OmekTpoHbl. CTpoeHHE
ANIEKTPOHHBIX 000J0ueK aTOMOB MepBbIX 20 XuMHUueckux 3nemeHToB llepuoanyeckoi
cucteMbl JI. M. MeHneneeBa. XapakTepuCTHKa XUMHUYECKOTO JJIEMEHTA MO €r0
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH  HW3MEHEHMsS  pajuyca aTOMOB  XMMHUYECKHX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJTIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue Ilepumonnueckoro 3akoHa u Ilepuoguyeckol CHCTEMBI XHMHYECKHUX
AJIEMEHTOB JUIsl Pa3BUTHUS HayKH U npakTuku. /1. 1. MenaeneeB — yu€Hbll U FpakIaHUH.

Xumuueckass  cBa3b.  KoBasieHTHas  (mosjsipHass W HEMOJsipHasi)  CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp oxucneHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. lIponeccs
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil IKcnepumenm:

U3y4eHHe 00pa3IoB BEUIECTB METANIOB U HEMETAJIOB, B3aUMO/ICHCTBUE THIPOKCUAA
OMHKa C pAcTBOpPAMH KHUCJIOT W IIEJIOYEil, MPOBEIEHUE OMNbITOB, HWILTIOCTPUPYIOIINX
IpUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMIl (TOpPEHHE, PEAKIIMU Pa3JIOKEHHUS,
COCJIMHECHUA).

Mescnpeomemmunie ceasu

Peanuzanusa MeXnpeAMETHbIX CBA3€H TMpU HM3YYEHUHM XUMHUM B 8§ Kiacce
OCYIIECTBIISIETCS] Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHATUM, TaK
U TIOHATHH, SBIIOMIUXCS CUCTEMHBIMH [JIl OTAEJIBHBIX MPEAMETOB €CTECTBEHHO--
HAay4YHOI'0 IIUKJIA.

OO0mre ecTeCTBEHHO--HAyYHbIE TIOHSTHSI: HAy4HbIN (haKT, TUTIOTE3a, TEOpHUs, 3aKOH,
aHanM3, CHUHTE3, KiIaccuukamus, TMEePUOJUIHOCTh, HAOIIOJECHUE, HKCIICPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, SIBJICHHUE.

®usuka: Marepus, aToMm, 3JEKTPOH, NPOTOH, HEWTPOH, HMOH, HYKJIWJI, H30TOIHI,
pPaznoaKTUBHOCTb, MOJIEKYJIA, SIEKTPUUECKUI 3aps], BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, Ta3, (U3NYECKUE BEIUYMHBI, EAMHMIIBI H3MEpPEHHUs, KOCMOC,
IUTaHETHI, 3BE311b1, COHIIC.

buonorus: dborocunTes, apixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MuHEpandbl, TOPHbIE MOPOAbI, IOJIE3HbIE
HCKOIIA€MBbIE, TOILINBO, BOJHBIE PECYPCHI.



9 KITIACC

BemecTBo 1 XMMHUYECKasl peaKu s

[Tepuonnueckuit 3akoH. llepronnyeckas cucrema XUMUUYECKUX diemeHToB [[. WM.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHWH CBOWCTB XUMHUUYECKUX
AJIEMEHTOB NEPBBIX TPEX NMEPUOJOB, KaNHs, KaJblUsd U UX COCIUHEHUN B COOTBETCTBUM C
MIOJIO’KEHHUEM DJIEMEHTOB B [leproanyeckoil CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BUAbI XMMUYECKOW CBSI3U. THIIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCUMOCTH CBOWCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BUIA XUMUYECKOU
CBSI3U.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEUIECTB. XUMUYECKHUE CBOWCTBA
BEILECTB, OTHOCAIIMXCS K pPa3JMyHbIM KJaccaM HEOPraHWYEeCKUX COEAUHEHUH,
TE€HETUYECKAS CBA3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukanus XuMUYECKMX peakluil MO pa3IMYHbIM TpHU3HaKaMm (M0 4YUCTy U
COCTaBy Yy4YacCTBYIOIIMX B PEaKIMU BELIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo H3MEHEHUIO
CTeNeHEel OKUCIEHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYaCTHIO
KaTajau3aropa). DK30- U SHIOTEPMHUUECKHE PEAKIUU, TEPMOXUMHYECKUE YPABHEHHS.

[lonsitTue o ckopoctu xumuueckoil peakuuu. [lonsitue o0 00paTUMBIX U
HEOOpaTUMBIX XMMUYECKHX peakiusax. [loHsTHE O TOMOIeHHBIX M TE€TePOTCHHBIX
peakuusx. Ilondarue o xaranmse. IloHATHe O XMMHYeCKOM paBHOBecUU. DaKTOpBI,
BIISIOIHAE HA CKOPOCTh XUMUUYECKON PEAKLIMU U MTOJI0KEHNE XUMUYECKOTO PaBHOBECUS.

OKHCITUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, DJIEKTPOHHBIN OallaHC OKUCIUTENHHO-
BOCCTAHOBUTEIILHOU peaxkuuu. CocraBnenue ypaBHEHUU OKHCJIUTEIBHO- -
BOCCTAaHOBHUTEIBHBIX PEAKIINI C UCTIOJIB30BAHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust 3JIEKTPOJUTUYECKON AUCCOIMALUU. OJNEKTPOJHUTBI U HEDIJIEKTPOJIUTHI.
Katnonsl, aHuoHel. MexaHU3M JUCCOLMALIMM BELIECTB C Pa3JIMYHBIMU  BUJIAMH
XuMHu4eckon cBs3u. Ctenens aucconuanuu. CHUIbHBIE U ClIa0ble SJIEKTPOJIUTHI.

Peakiiun wmonHOTO OOMEHa. YCIOBHS NPOTEKAHMUsS pEaKIuid HOHHOTO OOMEHa,
MOJIHBIE U COKpallléHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOWCTBa KUCJIOT, OCHOBAaHUU U
cojied B CBETE MPEJCTaBICHUN 00 AIEKTPOIUTHYECKOW aucconuanuu. KadecTBEHHBIC
peakiuu Ha noHbI. [loHsTHE 0 rMapONIM3E conel.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHUE C MOJEIIAMHU KPUCTALINYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB —
METa/NIOB W HeMeTauioB (Tpadura W amMasa), CIOKHBIX BEIIECTB (XJIOpHAA HATPHS),
HCCIICJOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON PEAKLUU OT BO3JEUCTBUS PA3INYHBIX
(akTOpOB, HCCIEAOBAaHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB  BELIECTB, Ipoliecca
JUCCOLIMALIMM KUCTIOT, IIEJ0Yel U coiel (BO3MOXKHO MCIOJIb30BAaHUE BHUJIE0 MAaTEpPHAIOB),
MPOBEJICHUE OIBITOB, WUIIOCTPUPYIOIINX NPU3HAKK NPOTEKAHUS PEAKIUN HOHHOIO
obmeHa (oOpa3oBaHME OcCajJKa, BBIJEJICHHE Ta3a, oOpa30BaHUE BOJBI), OIBITOB,
WUTIOCTPUPYIOUIUX TPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakiuil (ropeHue,



peakluuu pasjoKEHMs, COEAUHEHUS), pacloO3HABAHME HEOPraHUYECKHX BEIIECTB C
MOMOIIIbI0 KAYECTBEHHBIX PEAKIIMil HA MOHBI, PEIICHHUE SKCIIEPUMEHTAIILHBIX 3a]1a4.

HeMmeTaibl U MX coeIMHEHUS

OO6mast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE
cteneHu okucieHud. CTpoeHue u pU3NYecKUe CBOMCTBA MPOCTHIX BEUIECTB — I'aJIOT€HOB.
XMMHUYECKHE CBOMCTBA HA MPUMEpPE XJI0pa (B3aUMOJICHCTBUE C METAJUIAMH, HEMETAIJIaMHU,
miesnoyamu). XaopoBoaopon. ConsiHas KUCIOTa, XMMHYECKHE CBOMCTBA, IMOJYy4YEHUE,
npuMeHeHue. JlerncTBrue xjopa U XJOPOBOAOPOJA HAa OpPraHU3M 4YeJlioBeka. BakHeniiune
XJIOPUBI U MX HAXOXKJICHUE B IPUPOJIE.

O6mas xapakrepuctuka 3aemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHue u GU3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJIOpOJia M cephbl. AJIOTpONHbIE MOAM(PUKALIMK KHCIOpOAa U cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOAOPO/, CTPOEHUE, PU3NYECKUE U XUMUUYECKHE CBOMCTBA. OKCHIbI
cepbl KaK MPEICTAaBUTEIN KUCIOTHBIX OKcuaoB. CepHas Kuciora, (U3MYECKUE U
XUMHYECKHE CBOMCTBA (0OIIME KaK MpPEJCTABUTENSl Kilacca KUCIOT U cHelupUuYecKue).
XVMMHUYECKHUE PEAKIUH, JIeKAIINEe B OCHOBE MPOMBIIIJIEHHOTO Cr1oco0a MOy4yeHus: CEpHON
kucioThl. [IpumeHenue cepHoit kuciaotel. Coau CEpHOM KUCIIOTHI, KaUeCTBEHHAS PEaKIIUs
Ha cynbdaT-uoH. Haxoxxnenue cepbl W €€ COENMHEHHH B MPUPOAEC. XHUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOILIEH Cpeibl COETUHEHUSIMU Cepbl (KUCITOTHBIC JT0KIH, 3arpSI3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro Mpe0TBpALICHUSI.

O6mast xapaktepuctuka 371eMeHTOB V A-rpyribl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE CTEMEHU OKUCIEHHUSA. A30T, paclpocTpaHEHUE B NPHUPOJE, (PU3UUYECKHE U
XUMHYecKue cBoiicTBa. KpyroBopoT azorta B mpupoje. AMMHUAK, ero (usmdyeckue u
XUMHYECKUE CBOMCTBA, MoJydeHHe M mpumeHeHue. Coilv aMMOHMS, UX (U3MYECKUE U
XUMHYECKUE CBOMCTBA, MpuMeHeHne. KadecTBeHHas peakiiust Ha MOHBI aMMOHHS. A30THas
KucinoTa, €€ TModydYeHue, (QU3NYEeCKHue ¢ XUMUYECKHe CBOWCTBa (0Omue Kak
IpeICTaBUTENS Kilacca KUCTIOT W crneruduueckue). Vcmonp3oBaHne HUTPATOB U COJEH
aMMOHHSI B Ka4€CTBE MUHEPAJIBHBIX YI0OpEHUH. XUMHUYECKOE 3arps3HCHHUE OKPYKaIOIIeH
Cpelnbl COCAMHEHHSIMHU a30Ta (KUCIOTHBIC [OXKAHM, 3arpsA3HEHUE BO3[yXa, IOYBHI U
BogoémoB). docdop, amnorponusie Moaudukanuu docdopa, GU3NUECKIE U XUMUIECKUE
cBoiictBa. Oxcun docdopa (V) u dochopnas kucnora, Gu3nUecKue W XUMHUIECKUE
CBOICTBa, onydenue. Mcnonp3oBanue (pochaTtoB B KaueCTBE MHHEPATIBHBIX YI0OOPECHHIA.

O6mast xapakrepuctuka saemMeHToB IV A-rpymnmbel. OCOOEHHOCTH CTPOSHUSI aTOMOB,
XapaKTepHbIE  CTETICHHM  OKHUCJICHHS.  YTJIEpOA,  aUIOTPOIHBIE  MOAu(DHKAIUH,
pacnpocTpaHeHre B Tpupone, (puandeckne W XUMHYECKHE CBOMCTBA. AcopOrms.
KpyroBopot yriepona B mpupone. OKcuabl yriepoaa, Uux (PU3NUECKUEe U XUMHUYECKHE
CBOMCTBa, NEWCTBUE HA KUBBIE OPraHU3MBI, MOJIYYEHUE U NPUMEHEHUE. DKOJIOTMYECKHE
mpoOemMbl, CBs3aHHBIE ¢ OKcuaoMm yriaepona (1V), rumoresa rno0anbHOTO MOTETUICHUS
KJIUMaTa, MApHUKOBBIA 3(PdexT. YronpHas KuciaoTa U €€ coid, uxX (Qusnueckue u
XUMUYECKHE CBOMCTBA, MOJyUyeHHE U NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-



noHbl. Vcnonb3oBaHue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriaepoaa (MeTaH, 3TaH, STWJIEH, alleTUICH, STaHOJ], TJIMIEPUH, YKCYCHas KHCIJIOTA).
[IpuponHble UCTOYHUKH YTIIEBOJIOPOJOB (yroiab, MPUPOAHBIN ra3, He(Th), MPOAYKTHI UX
nepepaboTku (O€H3UH), UX POJIb B OBITY M MPOMBIIIUIEHHOCTH. [loHsSTHE O OMOIOTUYECKU
BOKHBIX BEIIECTBAX: XUpax, Oelkax, YrjieBojaXx — W HUX pPOJU B KU3HH YeJIOBEKa.
MarepuanbHoe €JMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COSTUHEHUM.

Kpemuuii, ero ¢uzmdyeckne U XUMUYECKHE CBOICTBA, MOJYyYCHUE U TPUMEHEHHUE.
Coenunenusi kpemHusi B npupoje. OOmue npencrapieHuss 06 oxcune kpemuus (1V) u
KpeMHHEeBOW kuciore. CUIMKATBI, WX HCIOJB30BaHHE B OBITY, B MPOMBIIUICHHOCTH.
Baxueiiiue  cTpouTeNbHbIE MaTepHalbl: KEepaMHUKa, CTEKJIO, IIEMEHT, OeToH,
xene300eroH. [Ipobrembl 6€30macHOrO HMCHOJIB30BAHUS CTPOUTENIBHBIX MAaTE€pUalOB B
MOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHrue oOpas3loB HEOPraHWYECKUX BEIIEeCTB, CBOWCTB COJISTHOM KHCIIOTHI,
IPOBEICHUE KAYECTBCHHBIX PEaKIMid Ha XJIOPUI-UOHBI W HAOJIOJCHUE MPU3HAKOB HX
MPOTEKAHUSI, OTBITHI, OTPAXKAIOIIKNE (PU3NUESCKUE U XUMHUUECKUE CBOMCTBA TAJIOTEHOB M UX
COoeIMHEHU (BO3MOXHO HCIIOJB30BaHUE BUIEOMATEPHAJIOB), O3HAKOMJICHUE ¢ 00pa3aMu
XJIOpUJIOB (TAJIOT€HHUIOB), O3HAKOMJIEHHE C oOpa3liaMu cepbl U €€ COeAMHEHHUSIMU
(BO3MOKHO HCIIOJIb30BaHUE BHUAEOMATEpPHUAIOB), HAOMIOJEHUE TMpollecca OOYIIMBaHUs
caxapa Moj JeHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3YUEHHE XUMHYECKUX
CBOMCTB pa30aBI€HHONW CEpPHOM KHCIOTHI, MPOBEIECHHWE KayeCTBEHHOW peakIuu Ha
cynbdar-uoH U HaOIOJeHNnEe TpHU3HaKa €€ MPOTeKaHUs, O3HAKOMJIEHUE C (U3HMUECKUMU
cBoiicTBaMu aszora, ¢ochopa U HUX COCIUHEHUN (BO3MOXKHO HCIIOIH30BAHUE
BUJIEOMAaTepraaoB), oOpa3laMu a30THBIX M (PochOpHBIX YIOOpCHHH, IOIyYCHHE,
coOupaHue, paclo3HaBaHUE U U3YYCHHE CBOMCTB aMMHaKa, MPOBEJCHUE KauyeCTBEHHBIX
peakuuii Ha HWOH aMMOHHUS U (ochaT-uOH M HM3YYCHHE TPU3HAKOB WX MPOTEKAHMUS,
B3aMMOJICMCTBME KOHLEHTPUPOBAHHOM a30THOM KHUCJIOTBI € MeIbl0 (BO3MOXKHO
WCIIOJb30BaHUE BHJIEOMATEPUATIOB), H3YyUYECHHE MOJEIEH KPUCTAJUIMUYECKUX PEIIETOK
anmasa, rpadura, QyuiepeHa, 03HAKOMJICHHE C TMPOILECCOM aJCcCOpOIHH PacTBOPEHHBIX
BEIECTB aKTUBUPOBAHHBIM YTJIEM M YCTPOWCTBOM MPOTHUBOTA3a, MOJIyYCHHUE, COOMpPAHHUE,
pacrio3HaBaHWE W M3YYEHHE CBOWMCTB YIJIEKHCIIOrO Ta3a, IPOBEJCHUE KAayeCTBEHHBIX
peakiuii Ha KapOOHAT W CWIMKAaT-UOHbBl M H3yYECHHE IMPU3HAKOB HX MPOTEKaHUS,
O3HAaKOMJICHME  C  MNPOAYKUMEW  CHJIMKATHOM  MPOMBIIUIEHHOCTH,  pELICHHE
AKCHEPUMEHTAIBHBIX 33/]1a4 10 TeMe «BaxHelllne HeMeTaibl U UX COCTUHEHUS.

MeTansibl M UX COeIMHEHUS

OO0miasi XapakTepuUCTHKAa XUMHYECKHUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX
nojioxxeHusa B [lepuomndeckoit cucreme xumuueckux snemeHToB . M. MenneneeBa u
ctpoenusi aromMoB. CTpoeHHe MeTaIoB. MeTtainuyeckass CBsI3b M MeTajulMdecKas
KPUCTAJUIMYECKass pEHIETKA. JJNEKTPOXMUMUYECKUU PsAN  HANPSHKEHUHM  METaJUIOB.



dusnyueckrue U XUMUYECKHE CBOMCTBAa MeTalIoB. O0IIME cIOCOOBI MOJYYeHHS] METAJIIOB.
[TonsiTe 0 KOPPO3UU METAIIOB, OCHOBHBIE CIOCOOBI 3aIUTHl UX OT KOppo3uu. CIiiaBbl
(ctanp, 4yryH, JIOPaJTIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U POMBIIIJIEHHOCTH.

[[leounble MeTambl: MOJOXKEHHE B llepuognueckoll cuctemMe XUMHUYECKHX
anementoB JI. WM. MenzaeneeBa, CTpoeHHME HX aTOMOB, HAxXO0XIECHUE B MPUPOE.
dusnueckue W XUMHUYECKHE CBONCTBa (Ha mnpumepe Hatpus u kaiausi). OKcuiabl u
TUJIPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre MIeI0YHbIX METAJIOB U UX COCIMHEHHUI.

[Iest0oyHO3EMENBHBIE METAJUIBI MATHUM M KaJbLUM: IONoXeHue B Ilepronnueckoi
cucteMe XuMmuueckux asemeHToB . . MenneneeBa, CTpoeHUE UX aTOMOB, HAXOKIECHUE B
npupone. Pusnyeckue M XUMHUYECKHME CBOMCTBA MarHus M Kaiublusa. Baxueniue
COeMHEHUs Kanblus (OKCUM, THAPOKCHA, coiu). JKECTKOCTh BOABI M CHOCOOBI €&
YCTpaHEHMUS.

AnroMuHuii: nojioxenue B Ilepuoanyeckoit cucreme XuMuieckux snementoB /. M.
MenzeneeBa, CTpOCHHE aTOMa, HAXO0XJAEHUE B mnpupoge. PU3MYECKUE M XUMHUYECKHUE
cBoMcTBa amroMUHMsI. AMDOTEpHBbIE CBOMCTBA OKCUJIA U TUIPOKCHIA ATIOMUHUSI.

Keneszo: nmosoxenue B Ilepuoguueckoi cucremMe XuMuudeckux aiemeHtoB J[. WM.
MenpeneeBa, CTpOCHHME aToMa, HaxoXJaeHuEe B mpuponae. DU3nuecKUue U XUMUUYECKUE
cBoMcTBa keneza. Okcuanl, TUApoKcuasl U conu xene3a (l1) u xenesa (l11), ux cocras,
CBOMCTBA U MOJy4YECHUE.

Xumuueckuil IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMi METaJUIOB M CIIaBOB, UX (PU3WYECKUMH CBOMCTBAMH,
U3yYEHUE  pe3yJIbTaTOB KOppO3UHU METAJIJIOB (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), OCOOEHHOCTEHW B3aMMOJIEUCTBHS OKCHUJA KaJbIUs M HATPUs C BOJOH
(BO3MOKHO HCIIOJIb30BAaHUE BUEOMATEPUATIOB), MCCIIECOBAHUE CBOMCTB XECTKOM BOJBI,
npoliecca FOpPEeHHs kKeje3a B KUCIOopoae (BO3MOKHO UCIIOIb30BaHUE BUIECOMATEPHUATIOB),
NPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIMN HAa MOHBI: MarHus, KajablUs, aJIIOMUHUS,
nuHka, skeneza (II) m xenesa (I1l), mequ (Il), HaGmrogeHue W ommMcaHWE IPOIIECCOB
OKpallMBaHMs IJJaMEHH MOHAMHU HATpUA, Kalus U KajublMs (BO3MOYKHO HMCIOJBb30BAaHHE
BUJICOMATEpPUAJIOB), HCCIEIOBaHUE aM(OTEPHBIX CBOWCTB THUAPOKCHAA QIIOMUHUS U
TUAPOKCHIA IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHenmme MeTasisl
U UX COCIUHECHUS.

XuMHS U OKPY:KaWLIas cpeaa

BemectBa w wmarepwanbl B NOBCEJHEBHOW JKM3HHM 4EJOBEKa. be3omacHoe
WCIIOJb30BaHUE BEUIECTB M XMMHUYECKMX peakuuil B ObiTy. IlepBas mnomoib mnpu
XUMHYECKHX OKOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpyXkarwlleil cpeabl (mpedenbHas JOMycTHUMas
KOHILIeHTpanus: Bemiects, nainee — [I[JIK). Ponbp xuMum B pemieHMH HKOJOTHUECKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

M3yuyeHHue 00pa3lioB MaTEpPHAIOB (CTEKIIO, CIUIABbI METAIJIOB, IOJUMEPHBIE MAaTEPUATIBI).

Mexcnpeomemuvie cea3u



Peanuzanmss MeEXNpeaMETHBIX CBsI3ed TPU  M3YYCHHWH XMMHH B 9 Kiacce
OCYIIIECTBIISICTCS Yepe3 UCIIOIh30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHSATHH, TaK U
MOHATHH, SBIISIOIIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB €CTECTBEHHO--HAYIHOTO
KA.

OOmme ecTeCTBEeHHO-HAYYHBIC TOHATHS: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaNMM3, CHUHTE3, KiIaccu(ukamus, TMepUOJUIHOCTh, HAOJIIOJCHUE, HKCIICPUMEHT,
MOJICIMPOBAHUE, HW3MEpPEHHE, MOJENb, SBICHUE, MAPHUKOBBIM A(h(EKT, TEXHOJIOTHS,
MaTepHaIbI.

dusnka: maTepus, aToM, JJIEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIHWJI, H30TOIIbI,
PaIMOAaKTHBHOCTh, MOJICKYJa, JJICKTPUYSCKHUHA 3apsj, TPOBOAHHUKH, IOJIYIPOBOIHUKH,
JTUDJICKTPUKH, (POTOSJIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHHUE BEIECTBa,
ra3, pacTBOp, pPacTBOPUMOCTb, KPHCTALIMYECCKAs PEIIETKA, CIUIaBbl, (HU3UICCKUE
BEJIMYMHBI, CJWHMIIBI HM3MEPEHUS, KOCMHUYECKOE TMPOCTPAHCTBO, ILIAHETHI, 3BE3IBI,
ConHue.

buonorusi:  ¢dortocuHTe3, abIXaHue, Owocdepa, OSKOCHCTEMa, MHUHEPAIBHBIC
yJI0OpEHHUSI, MUKPOAJICMEHTBI, MaKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, runpocdhepa, MuUHEpandbl, TOPHbIE TOPOAbI, IOJIE3HbBIE
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3y/IbTaThl OCBOCHUS MPOrPaMMbI OCHOBHOT'O OOIIEro 0O0pa30BaHUs
JOCTUTAIOTCS B XOJ¢ OOYYCHHS XHMHUH B CIAMHCTBE Yy4eOHOHW M BOCIHTATCIIBHOMN
JCSTEILHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMU POCCHICKHUMH COIMOKYIbTYPHBIMU U
JTYXOBHO-HPAaBCTBEHHBIMH [ICHHOCTSIMH, IIPUHATBIMH B OOIIIECTBE MPaBUIAMUA U HOPMaMHU
MIOBEJICHHS M CIIOCOOCTBYIOT IPOIIECCaM CaMOITO3HAHUS, CAMOPA3BUTHS M COIMATIU3AI[UH
00y4Jaromuxcs.

JIMYHOCTHBIC pe3ybTaThl OTPaXKaroT TOTOBHOCTh o0y4JaroImuxcs
PYKOBOJICTBOBATBCS CHUCTEMOM TMO3MTHUBHBIX IICHHOCTHBIX OPHUEHTAI[MH M pacIIupeHue
OTIBITA JCATCIIBHOCTH Ha €€ OCHOBE, B TOM YHMCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

[ICHHOCTHOT'O OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYCCKOMY H
HAYYHOMY HACIICJHIO0, TOHUMAHHUS 3HAYCHHUS] XUMUYECKOW HAYKH B KU3HU COBPEMEHHOTO
o0IllecTBa, CIOCOOHOCTH BJIAJCTh JIOCTOBEPHOW HMH(OpMAaIMel O MeperoBbIX
JOCTHKCHUSX U OTKPBITUSAX MHPOBOM M OTCUECTBEHHOW XHMHH, 3aMHTEPECOBAHHOCTH B
HaY4YHBIX 3HAHHUSIX 00 yCTPOWCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPECTABIICHUS O COLMATBHBIX HOPMAaX U MPaBIJIaX MEKIMYHOCTHBIX OTHOIIICHUH B
KOJIJICKTUBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO TOJIE3HOM,
y4eOHO-MCCIIE0BATEIBCKOM, TBOPUSCKON U APYTUX BHIAX JEATEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOH  COBMECTHOW  JIGATEIBHOCTH  TNPH  BBHIMOJHCHHH  Y4YCOHBIX,
MIO3HABATEIBHBIX 3324, BHIITOJHEHUU XUMUYICCKUX IKCIIEPUMEHTOB, CO3/IaHUU YIeOHBIX
IPOCKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHWIO W B3aUMOIIOMOIIM B TPOIECCE ITOM
y4eOHON JeSITeTbHOCTH, TOTOBHOCTH OIICHWBATH CBOE IOBEJCHHE W TIOCTYIKH CBOHMX
TOBAapUINEH C TO3WIMM HPABCTBEHHBIX M TIPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIEICTBUI ITOCTYIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUS:

MHUPOBO33PEHYCCKHE TIPEJCTABICHUS O BEHNIECTBE MW XHMHUYCCKOW pEaKIuy,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH M COCTABIISIOIIAE OCHOBY
JUIE TIOHMMaHUsSl CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEICTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOJIBI, B3AUMOCBS35X YCIIOBEKa C MPUPOJIHON Cpeou, O
POJIM XUMUU B TIO3HAHUU ITHX 3aKOHOMEPHOCTEHH;

MO3HAaBaTEJIbHBIC MOTHBBI, HAIPABJICHHBIC HA MOJTyYCHUE HOBBIX 3HAHUU MO XHMHH,
HEOOXOAMMBIE JIJIsi OOBSICHCHHUS HAOJI0aeMBIX MTPOIECCOB U SBJICHHIA, TIO3HABATEIILHOM,
WHPOPMAITMOHHON M YHTATEIIHCKOW KYJIBTYPHI, B TOM YHCJIC HABBIKOB CAaMOCTOSTECIILHOM
paboTHI ¢ YYCOHBIMH TEKCTAMH, CIIPABOYHOM JINTEPATYPOH, JOCTYITHBIMU TEXHHUECKUMU
cpeacTBaMHu HH()OPMAIIMOHHBIX TEXHOJIOTH;



MHTEpEC K 00YUEHHIO U MTO3HAHUIO, JTFOO03HATENBbHOCTh, TOTOBHOCTh U CITIOCOOHOCTD
K caM000pa30BaHUIO, MPOEKTHON U HCCIENOBATEIbCKON NEATEIbHOCTH, K OCO3HAHHOMY
BbIOOPY HAINpPaBIECHHOCTH U YPOBHSI OOYyY€HHUSI B TaJIbHEHIIEM;

4) popMupPOBaAHUS KYJILTYPbI 3/10POBbS:

OCO3HAHHME LIEHHOCTH >KWU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10pPOBbIO,
YCTAaHOBKHM Ha 3JJ0pOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIIEICTBUNA U HENPUITHE BPEIHBIX
NpUBBIYEK (YMOTPEOJEHUS]  aJKOTOJsl, HApPKOTUKOB, KYypEHHA), HE0O0XOAUMOCTU
coOI0IeHUsT TpaBWJl 0€30MaCHOCTA IpPHU OOpAILIEHWH C XUMHUYECKUMU BEIIECTBaAaMU B
OBITY U peabHOU KU3HH;

5) Tpy/10BOT0 BOCIIATAHUS:

UHTEpeC K MPaKTUUYECKOMY H3Yy4YeHHIO Tpodeccuil M Tpylaa pa3iUyHOTO poja,
yBaXEHHE K TPYAY U pe3yibTaTaM TPYIOBOW NESITEIbHOCTH, B TOM YHUCJIE Ha OCHOBE
NPUMEHEHHUs] NPEIMETHBIX 3HAHUU MO XMMHUHU, OCO3HAHHBIA BBHIOOP WHAMBUIYAIbHOU
TPACKTOPUU TMPOJOIDKEHUS O00pa3oBaHUs € Yy4ETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YCHEIIHOU
npodeccuoHaIbHOM AESATENBHOCTH M PAa3BUTHUS HEOOXOAMMBIX YMEHUH, TOTOBHOCTH
aJanTHUPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6) 7K0JI0rH4eCKOro BOCIUTAHHUS:

HKOJIOTHYECKH 11eJIecCO00pa3HOe OTHOIIEHHE K MPUPOJIe KaK MCTOYHUKY >KU3HU Ha
3emile, OCHOBE €€ CyIIeCTBOBaHUS, MOHMMAaHHE LIEHHOCTH 3J0POBOTO M 0OE€30MacHOTO
oOpaza >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO, OCO3HAHHE IIEHHOCTH COOMIOACHUS MpaBmil OE30MacHOro
NOBeICHUsI TTPU pabOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYAIUX, YTPOKAIOUIUX 3JOPOBbIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUA, IMOJy4aeMble TMpPU U3YYCHUH XUMHH, IS
pelIeHUs] 3a/1a4, CBSI3AHHBIX C OKPYXAIOWIEH NPUPOJHOW CpPEHOM, IS TOBBIIMICHUS
YPOBHS 3KOJIOTUYECKONW KYJIbTYphI, OCO3HAHUS TI00aTBHOTO XapaKTepa dKOJIOTHUYECKUX
npoOsieM M TyTed UuX PEIIeHHUs] TOCPEACTBOM METOJOB XUMHH, SKOJOTHYECKOTO
MBIIIJIEHUSI, YMEHUSI PYKOBOJCTBOBAaThCSA MM B ITO3HABATEJIBbHOM, KOMMYHUKAaTHBHOW M
COLMAJIBHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MerampeIMETHBIX PE3YJIbTATOB  BBIACISAIOT  3HAUUMbBIE IS
dbopMupOBaHUST MHUPOBO33PEHHs OOIICHAyYHBbIE TOHATHS (3aKOH, TEOPHSs, MPUHIIHII,
runoTesa, (hakT, CUCTEMA, MPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPHIE UCIOJIb3YIOTCS B
€CTECTBEHHO-HAYUYHBIX Y4E€OHBIX MPEeAMETax U IMO3BOJISIIOT Ha OCHOBE 3HAHUI U3 3THUX
npeaMeTroB (popMHUpOBaTh MPEICTABICHUE O LEIOCTHOM HAydyHOM KapTHUHE MHUpa, U
YHUBEpCaJibHble ~ y4eOHbIe  JIeicTBUSL  (IO3HaBaTeNbHbIE,  KOMMYHUKATHUBHBIE,
peryisiTUBHBIE),  KOTOpble  oOecrneunBalOT  (GOPMUPOBAHHE  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO U OCYILIECTBICHUIO YUYEOHOU NEsITEIbHOCTH.



ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUS

ba3oBble Jioruueckue aeicTBUS:

YMEHMSI HCIIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHHUS NPU OCBOCHUM 3HAHMIA:
PacKpbIBaTh CMBICI XWMHUYECKUX TOHSATUU (BBIAEISATH WX XapaKTEpHbIE MNPU3HAKH,
yCTaHABIIMBATh B3aUMOCBSI3b C JPYTMMH TOHSITHSIMHU), HWCIOJb30BaTh MOHSATHUS IS
OOBSICHEHUS OTIEIbHBIX (PAKTOB U SBJICHUHN, BBHIOMpATh OCHOBAHMS U KPUTCPUM IS
KiIaccupuKalMi XMMHUYECKHUX BEIIECTB M XWMHUYECKUX pEaklvii, ycTaHaBIUBAaTh
MIPUYUHHO-CJICICTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3YyYEHHS, CTPOUTH JIOTUUYECKHUE
paccyxaeHus: (MHIYKTHUBHBIC, JE€IYKTUBHBIE, II0 aHAJIOTMM), JejaTh BBIBOJALI U
3aKJIFOUYCHUS

yMEHHE TPUMEHATh B TMPOIECCEe IO3HAHUSA TMOHATHS  (MpPEeIMETHBIE U
METanpeIMeTHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJCNIHM, HCIOJIb3yEMbIE B XHUMWUH,
npeoOpa3oBbIBaTh IMIMPOKO MPUMEHSEMBbIE B XUMHUU MOJICIbHBIC MPEICTABICHUS —
XUMUYECKHUI 3HaK (CUMBOJI 3JIEMEHTA), XUMHUYecKast (HopMyJia U ypaBHEHHE XUMUUECKOM
peakiuu — MpU pelieHuHd y4eOHO-TI03HABATENIBHBIX 33J1ad, ¢ Y4€TOM ITHUX MOJACIBHBIX
MPEJACTABICHUN BBISIBIATh UM XAPAKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU H3yYaEMbIX
OOBEKTOB — XHMMHYECKHX BEIIECTB W XUMUUYECKUX PEAKIUH, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, TMPUUYUHHO-CJIEJACTBEHHbIC CBSI3M W MPOTHUBOPEUUS] B H3yYaEMbIX
MpoIeCCaX U SIBJICHUSX.

ba3oBble ucciienoBaTebCKe 1eMCTBUS.

YMEHHME HCIOJIb30BaTh IIOCTABJICHHbIE BOIMNPOCH B KAayeCTBE MHCTPYMEHTA
MO3HAHMS, a TaKKe B KauyeCcTBE OCHOBBI Il (hOPMHUPOBAHUS THIOTE3bI 1O IMPOBEPKE
MPaBWJILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHne OmnbITa MO IUIAHUPOBAHUIO, OPraHU3AlUUd M MPOBEICHHIO
YUYCHUYECKUX IKCIIEPUMEHTOB, YMEHHUE HAOII0/IaTh 32 XOJ0M ITpoIiecca, CaMOCTOSTEILHO
IIPOTHO3UPOBATH €TO PE3YIbTAT, (POPMYITHUPOBATH 000OIIEHUS M BBIBOIBI 110 PE3YyIbTaTaM
IPOBEAEHHOTO ONBITA, UCCIICAOBAHUS, COCTABIIATh OTYET O MPOeIaHHOHN padoTe.

PabGora ¢ undgopmanmeii:

yMEHHE BBIOMPATh, AHAIM3UPOBATh U HHTCPIPETHPOBATH HHGOPMAITUIO PA3IMUHBIX
BUJIOB W (OPM TIPEACTABICHUSA, IIOJIy4aeMyld W3 pa3HbIX HCTOYHUKOB (HAyYHO-
MONYJISIPHAS. JIUTEpaTypa XHMHUYECKOTO COJICp)KaHMs, CIPABOYHBIC IMOCOOMsS, PEeCypChl
NHTepHeTa), KPUTHYECKH  OILICHHWBATh  MNPOTUBOPEYMBYID W  HEAOCTOBEPHYIO
uH(bOpMaIHIO;

YMEHHE TPUMEHATH pas3lIMUHble METOJBl M 3alpoChl IPH IIOMCKE U OTOOpE
WH(pOpPMAIMK U COOTBETCTBYIONINX JAHHBIX, HEOOXOAUMBIX ISl BRITTOJTHEHUS YU4eOHBIX U
MO3HABATENBHBIX 3a/la4  OMNpPENCIEHHOTO THMa, NPUOOPETEHHUE OmbITa B 00JACTH
HCITOJIb30BaHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TE€XHOJIOTHH, OBJIAJICHHEC
KyJbTYpOW aKTUBHOTO MCITOJIB30BAaHMS PA3JUYHBIX MMOUCKOBBIX CHCTEM, CAMOCTOSATEIIHLHO
BBIOUpATh ONTUMAIBHYIO (OpPMYy TMpeAcTaBiICHUs HHPOPMAIMM W HWIIIOCTPUPOBATH



perraeMbie 3a/1aud HECIOKHBIMH CXEMaMH, JUarpaMMaMu, IPYTrUMHu GopMaMu rpaduku
A UX KOMOHMHAIIUIMU;

YyMEHHE  UCIOJIb30BaTh W aHAJIM3WpOBaTh B  TMpolecce  y4eOHOW U
MCCJICIOBATEILCKON  JICSITCIIBHOCTH HWH(POPMAIMIO O BIMSHUU TMPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH PUPOTHON CPEJIbI.

KoMMmyHHKATHBHBIE YHHUBEPCAIbHBIE YUeOHbIE 1eiicTBHSI:

YMEHHUs 3aJlaBaTh BOMPOCHl (B Xoje auaiiora v (WiM) JUCKYCCUHU) IO CYIIECTBY
oOcyxmaeMol TeMbl, (HOPMYJIUPOBATH CBOM TPEIIOKEHUS OTHOCHUTEIHHO BBITOTHEHUS
MPEIOKEHHOW 3a/1a4u;

YMEHHMS TIPEACTABIIATH TOJYYCHHBIE PE3YNIbTAaThl IO3HABATCIBHON JIEATCILHOCTH B
YCTHBIX M TUCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUI0 PE3yJbTaTOB BBITTOJHCHHSI
XUMHUYECKOT0 DJKCIepUMeHTa (JIabopaTOPHOrO OIMbITa, JabopaToOpHOW pabOTHl IO
MCCJICIOBAHUIO CBOMCTRB BEIICCTB, YYCOHOTO MPOCKTA);

YMEHHS  y4eOHOrO  COTPpYAHHUYECTBA CO CBEPCTHUKAMH B  COBMECTHOM
NO3HABATEILHON M WCCIICIOBATCIIBCKOW JIESITEIbHOCTH TIPH PEIICHUU BO3HUKAIOIIUX
npo0JieM Ha OCHOBE Y4€Ta OOIIMX WHTEPECOB M COTVIACOBAHMS TMO3WIMK (0OCYKIEHUS,
OOMEH MHCHHMSMH, «MO3TOBBIC INTYPMBI», KOOPJIWHAIIUS COBMECTHBIX JICHCTBHIA,
OTIpEJICIICHIE KPUTEPUEB I10 OIICHKE KaYeCTBA BBITIOJHEHHON paOOTHI U APYTHE).

PerynsiTuBHBIe YHUBepPcaJbHbIe YYeOHbIe 1elCTBUSA:

YMEHHE CaMOCTOSITEIbHO OMNPENEeNsTh MU JeATeIbHOCTH, IUIAaHHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATH W TMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpaTh Hambojee S(PQeKTHUBHBIE CIOCOOBI pelieHus Y4eOHBIX H
MO3HABAaTEIbHBIX  3aJlay, CaMOCTOSITEIbHO  COCTaBJISATh  WJIUM  KOPPEKTHPOBATH
MPEUIOKEHHBIA aJrOPUTM ACUCTBUM MPH BBITOJHCHUU 33aJaHUN C YYETOM MOJIYYECHUS
HOBBIX 3HAHUH 00 U3y4aeMbIX OOBEKTAX — BEHIECTBAX U PEAKIUAX, OICHUBATH
COOTBETCTBHE TMOJIYYCHHOTO pe3yJibTaTa 3asBJICHHOW 1€, YMEHHE HCIOJb30BaTh M
aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCIOBUU 3aJJaHUM.

NPEAMETHBIE PE3YJIbTATBI
B cocraBe mpeaMeTHBIX pe3ysbTaTOB MO OCBOCHHUIO OOS3aTEIBLHOTO COICPIKaHUS,
YCTaHOBIIGHHOTO JaHHOU denepanbHoil paboyeil mporpaMMoi, BBIICISIOT: OCBOCHHBIC
00ydJaromuUMHCsl HAydHBIC 3HAHUS, YMEHUS U CIOCOOBI JNEHCTBUMN, cCrieM(pUICCKHUE IS
MpeAMETHON 00acTH «XUMHSI», BUABI JCATEILHOCTH IO IMOJIYyYCHHIO HOBOT'O 3HAHUSA,
€ro MHTEPIIPETalliH, MPEeOOPA30BaHUIO U MTPUMEHCHHIO B PA3IMYHBIX YYCOHBIX U HOBBIX
CUTYaITUsX.
K xonmy oOyudeHmss B 8 KJjacce mpeaMETHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0OYUAIOIMIUXCS YMCHHI:
e PpACKpBIBaTh CMBICII OCHOBHBIX XHUMHYCCKHX IIOHSATHHA: aToOM, MOJICKYJIa,
XUMUYECKHI 3JEMEHT, IIPOCTOC BEIISCTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOIHAS W HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCHUTEIbHAs aTOMHas U



MOJIEKYJISIpHAs Macca, KOJIUYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast
J0J11 XUMUYECKOTO 3JIEMEHTA B COEIMHEHU U, MOJISIPHBII 00BEM, OKCU, KUCIIOTA,
OCHOBAaHUE, COJIb, DJIEKTPOOTPULATEIBHOCTh, CTENIEHb OKHUCIICHMS, XUMUYECKas
peakuus, KiIaccUpUKaluus peaklUuid: peakuuud COEIUHEHUs, peakuuu
Pa3NOKEHUs, PEAKIUU 3aMELICHUs, peakllMi 0OMeHa, SK30- U 3HJOTEPMUUYECKUE
peakuuu, TerioBor 3PQeKT peakuuu, sSAPO aroMa, 3JIEKTPOHHBIA CION aToMa,
aTOMHasi opOUTalb, paJuyc aToMa, XUMUYECKas CBsI3b, NOJIIPHAsL U HENOJspHas
KOBAJICHTHAs! CBsSI3b, MOHHAS CBSI3b, MOH, KAaTWOH, aHHWOH, PacTBOp, MaccoBas
JI0JIsI BellecTBa (MPOIICHTHAs KOHIIEHTpAIKs) B pacTBOpPE;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHWYECKUX MOHATHUH W MPUMEHATH
AT MOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAILICHUN;

UCIIOJIb30BaTh XUMHMUYECKYIO CHUMBOJIMKY JJIsi COCTaBieHHUs (OpMYJ BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;

ONpeeNsTh BaJCHTHOCTh AaTOMOB DJIEMEHTOB B OWHApHBIX COEIUHEHHUSX,
CTENIeHb OKHCIICHHSI DJIEMEHTOB B OMHAPHBIX COCAMHEHHSX, MPUHAIJICKHOCTD
BEUIECTB K OMNpeAeNEHHOMY KIAacCy COeAMHEHW 1o QopMylaM, BUJ
XUMUYECKOU CBSI3M (KOBAJCHTHAsI 1 HOHHAS) B HEOPTAaHUYECKUX COSTUHEHUSIX;
packpbiBaTh  cMmbici  [lepuogmueckoro 3akoHa J[. WM. Menneneena:
NEMOHCTPUPOBaTh TNOHUMAHHE  IEPUOJUYECKOW  3aBUCHUMOCTH  CBOWCTB
XUMUYECKUX AJIIEMEHTOB OT UX MoyokeHus B [leproguyeckoi cucteMe, 3aKOHOB
COXpaHEHHMsI MacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJEKYISPHOTO
yUEHHUS, 3aKOHa ABOTraapo;

OMKCHIBATh M XapaKTepHu3oBaTh TaOiauuHyro ¢Gopmy llepuoamdeckoil CUCTEMBI
XUMUYECKUX AJIEMEHTOB: pa3inyaTh MOHATUS «TJaBHAs noAarpymnna (A-rpymnmna)»
u «nobounas noarpynmna (b-rpyrmma)y», mansie u Oonblive Mepruoabl, COOTHOCUTh
o0o3HaueHusi, KOTopele wuMmerorca B Tabmune «llepuoguueckas cucrema
xuMuuyeckux sneMeHToB [[. . MenaeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTHUKAMU
CTPOEHUSI aTOMOB XMMUYECKHX AJIIEMEHTOB (COCTaB M 3apsij siapa, o0iee 4ucio
AJIEKTPOHOB U PACIPEAEICHUE UX MO AIEKTPOHHBIM CIIOSIM);

KIacCu(UIUPOBATh XUMUYECKHE DIIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMUYECKHE PEeaKIUH (110 YHUCIY U COCTaBY YYAaCTBYIOIIMX B PEAaKIUU BEILECTB,
1o TerIoBoMy 3 exTy);

XapaKkTepru3oBaTh (OMHUCHIBaTh) OOIIME XMMHYECKHE CBONCTBAa BEIIECTB
Pa3IMYHBIX KJIACCOB, NOATBEP)KIAasl OINHCAHUE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

IIPOTHO3MPOBATh CBOWMCTBA BELIECTB B 3aBUCUMOCTH OT HMX Kaye€CTBEHHOTO
COCTaBa, BO3MOYKHOCTH NPOTEKAHUS XMUMHUYECKHMX MNPEBPALLICHUN B PA3JIUYHBIX
YCIIOBUSAX;

BBIYUCIIATh OTHOCUTEJIBHYK) MOJIEKYJSIDHYIO M MOJIIPHYIO MAcCChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa MO0 (OpMyJie COECIMHEHHUS, MAaCCOBYIO



JIOJII0 BEIIECTBA B PAacTBOpE, IPOBOAUTH PACYETHI 110 YPAaBHEHUIO XUMUUYECKOU
peakuuu;

IIPUMEHSTh OCHOBHBIE OIIEPALlMM MBICIUTENBHON ACATEIBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IleHHe, CHUCTEMaTU3alul, KiIacCU(UKAIIHUIO,
BBISIBJICHUE TPUUMHHO--CJIEICTBEHHBIX CBA3€H — JIJII U3yUYECHUS CBOWCTB BEILIECTB
U XUMHYECKHMX pEaKUUd, €CTECTBEHHO-HAYYHBIE METOAbl IO3HAHHUS —
HAOJIIOIEHNe, W3MEPEHHE, MOJECIUPOBAHUE, SKCIEPUMEHT (peasibHbI U
MBICJICHHBIN );

CJieIoBaTh MpaBWiaM IOJb30BaHUS XMMHUYECKOM MOCyaod U 1abopaTOpPHBIM
0o0opyAOBaHUEM, a TaKXKe MpaBuUIaM OOpaIlleHUs C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKLUMSIMH TO BBIIOJHEHHUIO JIA0OPATOPHBIX XWMUUYECKHX OINBITOB IO
NOJIYYCHUIO U COOMPAHUIO Ta3000pa3HbIX BEIMIECTB (BOAOPOAA M KHUCIOPOIA),
IIPUTOTOBJIEHUIO PACTBOPOB C OINPEACIEHHON MAacCOBOW JI0JIEW PACTBOPEHHOIO
BEILECTBA, IUIAHUPOBAaTh M MPOBOAUTh XUMHUECKHE DKCIEPUMEHTHI IO
pPaclO3HABAHUIO PACTBOPOB WIEJIOYEW M KHCJIOT C IMOMOLIBIO HHAMKATOPOB
(makmyc, dheHondTaaeu, METHIOPAHXK U APYTHE).

K xonmy obyuenuss B 9 kjacce mpeaMeTHBbIC pe3ysibTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX MOHATHI: XUMUYECKHI 3JIEMEHT,
aToM, MOJIEKYyJa, MOH, KaTUOH, aHHOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO,
BaJIECHTHOCTbh, 3JIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKas
peakuus, XUMHU4YecKas CBs3b, TEIJIOBOW A((EKT peakiuu, MOJb, MOJSPHBINA
00BEM,  pacTBOp,  DIIEKTPOJIUTHI,  HEINEKTPOIUTHL,  DIEKTPOIUTHUYECKAS
JTUCCOLMAIIMSI, PEaKIMM HWOHHOTO0 OOMEHa, KaTalu3aTop, XHMHUYECKOe
paBHOBecue, oOOpaTuMble ©  HEOOpaTUMBIE  PEaKIUH, OKHUCIUTEIHHO-
BOCCTAHOBHUTEIIbHBIE PEAKINU, OKHUCIUTEIb, BOCCTAHOBUTEIb, OKHUCJIEHUE U
BOCCTaHOBJICHHUE, aJIOTPOIIHS, amM(pOTEPHOCTD, XUMUYECKast CBSI3b
(KkOBaJIeHTHAsl, MOHHAs, METAJNINYECKas), KPUCTAIUIMYECKas PEIIETKA, KOPPO3Us
METAJUIOB, CIUIABBI, CKOPOCTh XMMHYECKOW PEAKIMHU, MPEAEIBHO JOIMYyCTUMAs
koHueHTpanus [[JIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKUX MOHATHUN U NMPUMEHATH
3TU MOHSTUSA PHU ONMCAHUU BEIIECTB U UX NIPEBPALLCHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JISI COCTaBi€HUs (OpMysn BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKINN;

ONpPEeAEHsATh BAJICHTHOCTh M CTENEHb OKHUCJIEHHUS XUMHYECKUX JJIIEMEHTOB B
COCMHEHUSAX  PA3JMYHOrO  COCTaBa,  IPUHAMICKHOCTh  BEHIECTB K
OMpeIeIEHHOMY KJIACCYy COEIUMHEHHN 1o (GopmyiaM, BUJ XUMHUUYECKOU CBS3U
(KOBaJIEHTHAsl, MOHHAS, METAJJIMYECKAs) B HEOPraHUYECKUX COCIMHEHUSX, 3apsi
MOHA IO XUMHUYECKOM (Qopmysie, XapakTep cpeiabl B BOJHBIX pacTBOpax



HEOPIraHUYECKUX COCAUHEHUM, TUIl KPUCTALUIMYECKOM PELIETKH KOHKPETHOTO
BELIECTBA;

packpbiBaThb cMbIci llepuoamueckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €r0 MOHMMAHUE: OMUCHIBATh U XapaKTEPU30BATh TAOIUYHYIO
dbopmy Ilepronuueckoil cUCTEMbl XUMUYECKUX AJIEMEHTOB: pa3iNdyarTh MOHSATHUS
«rnaBHas noArpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynma)», masnsie
U OOJbLIME TMEpPUOJbl, COOTHOCUTh OOO3HAUEHHUS, KOTOpPblE MMEIOTCS B
NEePUOINYECKON TabiHIle, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB W 3apsj siApa, oOLIee YUCIO 3JIEKTPOHOB U
pacripefieieHue UX 10  DJIEKTPOHHBIM  CIIOSIM),  OOBSCHATH  OOIIUe
3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB JJIEMEHTOB W MX COCAMHEHUU B
npeaeiax MallblX TEPUOJIOB M TJIABHBIX MOATPYNN C YYETOM CTPOCHUSI HUX
aTOMOB;

KJIacCU(PUIIUPOBATh XUMUYECKUE DJIEMEHTBI, HEOpPraHWYeCKue BeIeCTBa,
XUMUYECKHE peakiuu (10 YUCIIY U COCTaBY YUaCTBYIOIIMX B PEaKI[UU BEIIECTB,
o TEIIOBOMY 3(P(dEeKTy, M0 M3MEHEHUIO CTETCHEH OKHCICHUS XUMUUYECKUX
2JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBAThH) OOIINE U CIeU(PUUSCKUE XUMUYECKUE CBOMCTBA
OPOCTBIX M  CIOXHBIX BEUIECTB, IMOATBEpPXkAAas ONUCAHHE MPUMEPAMU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUIN COOTBETCTBYIOIINX XUMUUECKHUX PEAKIIUI;
COCTaBJISITh YPABHEHHUS JIEKTPOJIUTUYECKON NHCCOLMAIMU KUCIIOT, LIEIOYel U
CoJiei, TOJNHBIE M COKpAaIIEHHbIE YpaBHEHHUS peakluid HOHHOTO oOOMeHa,
YpaBHEHHUs pEeaKIui, MOATBEPKIAIOIINX CYIIECTBOBAHUE T'€HETHUUYECKON CBS3U
MEXKIy BEIIECTBAMU PA3JIUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuit
MIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHMUS,
BO3MOKHOCTHU MPOTEKAHUS XUMUYECKUX MPEBPAIICHUIN B PA3JIMUHBIX YCIOBHSIX;
BBIYHCIISITh OTHOCHUTEJIBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOTO 3JIEMEHTa Mo (opMylie COeAMHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBAa B PacTBOPE, MPOBOJAUTH PACUYETHI M0 YPABHEHUIO XUMHYECKON
peakuu;

coOMI0IaTh TMpaBWia TOJB30BAHHUS XUMUUYECKOW TMOCYAOW M Ja0OpaTOPHBIM
o0opyaoBaHNEM, a TAK)KE MPaBUIIa OOPAIICHHS C BEIIECTBAMHI B COOTBETCTBUH C
UHCTPYKUUSIMU TI0 BBINOJIHEHUIO JIA0OPATOPHBIX XHUMHYECKHX OIBITOB IO
MOJIYYCHUIO M COOMPAHHMIO Ta3000pa3HBIX BEHIECTB (aMMHUAKa W YTIEKUCIIOTO
rasa);

MPOBOJIUTh PEAKIMHU, MOJITBEPKIAIOIINE KAYeCTBEHHBIM COCTAB Pa3IUYHBIX
BEILECTB: PAaClO3HABATh OINbBITHBIM MYTEM XJIOPUA-, OPOMU-, HOIU]I-, KapOOHAT-
, pocdar-, cunukar-, cyabdar-, THIPOKCUI-UOHBI, KATUOHBI AMMOHHUS U HOHBI



M3YYCHHBIX METAJIOB, TPUCYTCTBYIONINE B BOJIHBIX PACTBOPAX HEOPTaHUICCKUX
BEILIECTB;

MPUMEHSTh OCHOBHBIC OIEpAllMd MBICIUTEIIBHON ACATEIBHOCTH — aHAU3 U
CUHTE3, CpaBHEHHE, O00OOIlEHHE, CHUCTEMATH3allhi0, BBISIBICHUE MPUYUHHO-
CIICICTBCHHBIX CBSI3€M — JUISI W3YYCHHS CBOWCTB BEIICCTB U XHUMHUYECCKUX
peaKInii, eCTECTBEHHO-HAYYHBIC METOIbI IO3HAHUS — HAOIIOACHUE, H3MEPCHHE,
MOJECIUPOBAHUE, IKCIIEPUMEHT (peasIbHbId U MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN
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[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpysaiomias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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