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IHHOACHUTEJIbBHAS 3AIIMCKA

[Iporpamma 1Mo XMMHUHM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS COCTaBJCHA Ha
OCHOBE TpeOOBaHMI K pe3yiabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHON IPOrpamMMbl
OCHOBHOTO 00miero oopaszoBanus, npenactaBieHHbix B ®T'OC OO0, a Takke Ha OCHOBE
¢benepanbHOl paboyel MporpamMMmbl BOCHUTAHHUA M C Y4ETOM KOHIENLMHU MPENoAaBaHUsA
y4eOHOTo npenmera «XuMus» B 00pa3oBaTeNIbHBIX opranu3anusix Poccuiickoit dexepanuu.

IIporpamma mo xumuu Ja€r MpeicTaBlIeHHE O LENAX, oOuie crparerun oOydyeHwus,
BOCIIUTAHUS M Pa3BUTUSI OOYYAIOMIMXCS CPEACTBAMH y4eOHOTO IMpenMeTa, YCTaHABIMBAET
00s13aTeNIbHOE MPEAMETHOE COZIepKaHue, PeayCMaTpUBAET paclpeielieHue ero o Kiaccam
U CTPYKTYpUpOBaHME IO pa3jieilaM M TeMaM I[pOrpaMMbl 110 XUMHHM, OIPEAEISIET
KOJIMYECTBEHHBIE W KA4YE€CTBEHHBIC XapaKTCPUCTUKU COIECP)KAHUSA, PEKOMEHIYEMYIO
[IOCJIEZI0BATEIBHOCTh U3YUYEHUS XUMHUHU C YYETOM MEXKIPEIMETHBIX M BHYTPHUIIPEAMETHBIX
CBsI3€H, JIOTUKU y4eOHOro Ipolecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeser
BO3MOKHOCTH TIpeAMETa Uil peamu3alii TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTeNpHONW MpPOrpaMMbl Ha YpPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUs, a TaKke
TpeOOBaHMI K pe3yibTaTaM OOy4eHHUS XMMUU Ha YpPOBHE IeJIeld W3ydeHHs IMpeaMeTa H
OCHOBHBIX BHUJIOB Y4eOHO-IIO3HABATEJIILHOM JEATENbHOCTH OOYYaloLIErocss MO OCBOEHHIO
Y4eOHOTO CO/IepIKaHMSL.

3HaHUe XUMUU CIY>KUT OCHOBOM AJ1s1 (hopMUpOBaHUS MUPOBO33pPEHUST 00y4JaroLIerocs,
€ro Ipe/ICTaBICHUI 0 MaTepUaIbHOM €MHCTBE MUPA, BAKHYIO POJIb UTPAIOT (OPMUpPYEMbBIE
XUMHUEH MpeJCTaBICHUsI O B3aUMOIIPEBPAILEHUSAX SHEPruM U 00 3BOJIOLMU BELIECTB B
MPUPOJIE, O MYTSIX PEUIeHUs ITI00ANBHBIX MPOOJIEeM YCTOMYUBOTO Pa3BUTHS UYEIOBEUECTBA —
CBIPDbEBOH, SHEPreTMYECKOW, MUIIEBOM M 3KOJIOrMYecKOM O0e30MacHOCTH, MpobiieM
3/paBOOXpaHEHHUSI.

N3yuenune xumuu:

CIOCOOCTBYET pealn3alliid BO3MOXHOCTEH JUIs caMOpa3BUTHS M (OPMHPOBAHUS
KYJIBTYpBI IMYHOCTH, €€ 0011eH 1 HyHKIMOHATIBLHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHWE MBIIUIEHUS U TBOPYECKHX CIOCOOHOCTEH
o0yyJaromuxcs, HaBBIKOB ux CaMOCTOSITENIbHOM yueOHOM JESATEIbHOCTH,
SKCIIEPUMEHTAJIBHBIX U HCCIEN0BATEIbCKUX YMEHHM, HEOOXOAUMBIX KaK B TOBCEIHEBHOU
KHU3HH, TaK U B TPOPECCUOHATIBHOM J1eATeIbHOCTH;

3HAKOMUT CO CNEUU(PUKON HAy4YHOTO MBIIUIEHMS, 3aKJIa/JbIBA€T OCHOBBI LIEJIOCTHOTO
B3TJIsa Ha €AMHCTBO IIPUPOJIbI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAIlOM
B (hOpMHpPOBAHUH €CTECTBEHHO-HAYUYHOUN IPaMOTHOCTH 00yUarOIUXCs;

COCOOCTBYET (POPMUPOBAHHMIO ILIEHHOCTHOIO OTHOUIIEHUS K €CTECTBEHHO-HAyYHBIM
3HAHUSAM, K TPHUPOJAE, K YEJOBEKY, BHOCUT CBOW BKJaJ B HKOJIOTMYECKOE OOpa3oBaHME
00yUaromumxcs.

JlaHHble HAaNpaBJIeHUsI B 00YYEHUH XUMUU 00€CIIeUNBAIOTCS CEU(PUKON CoJlep/KaHus
y4eOHOro mpeaMera, KOTOPBIH SBISETCS MeNarornyeckd aJalTHPOBAHHBIM OTpPaKEHHEM
0a30BO HAyKH XMMUU Ha ONPEEIEHHOM dTarle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIIETr0 00pa3oBaHMs OPUEHTUPOBAH Ha OCBOCHUE
OoOy4aroIMMUCS CHUCTEMBl TMEpPBOHAYAIBHBIX MOHATHM XHWMHUH, OCHOB HEOPTraHWYECKOM
XUMHH U HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX IIOHATHI OPraHN4eCKOW XUMHH.

CtpykTypa coaep:kaHHs MPOrpaMMbl IO XUMUU CHOPMUPOBAHA HA OCHOBE CUCTEMHOI'O
noaxoja K e€ usydenuro. ConepkaHue CKJIaAbIBAETCS U3 CUCTEMBI MOHATHH O XUMHUYECKOM
JJIEMEHTE M BEUIECTBE M CHCTEMbI MOHATHH O XMUMHUYecKol peakuuu. O6Ge 3TH CHCTEMBI
CTPYKTYpPHO OPraHM30BaHBbI 110 MPUHIUITY IIOCIEA0BATEIBHOTO Pa3BUTUS 3HAHUN HA OCHOBE
TEOPETUYECKUX MPEICTaBICHUIN Pa3HOT0 YPOBHS:

— ATOMHO-MOJIEKYJIIPHOTO YUYEHHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS,

— [lepuoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;



— Y4YEHMSI O CTPOEHUM aToMa U XMMHYECKOH CBSI3H;

— TPEeACTaBJICHUHN 00 3IEKTPOIUTUYECKON IMCCOLUAIIMN BEIIECTB B paCTBOPAX.

Teopernueckne 3HaHMS PacCMATPHUBAIOTCS HAa OCHOBE SMIIMPUYECKH IOJIYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BHBAIOTCS IOCIEAOBATEIHHO OT OJHOTO YPOBHA K JPYromy,
BBITIONHSS QYHKIIUN OOBSICHEHUS U MIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUSI U BO3ZMOKHOCTEH
[IPaKTUYECKOI0 IPUMEHEHHUS U TIOJTYyYEHHS U3yYaeMbIX BEIIECTB.

OcBoeHue TporpaMMbl O XMMHH CHOCOOCTBYET (DOPMHPOBAHHIO MPEACTABICHUS O
XUMHUYECKON COCTABJIAIOIIECH HAyYHOM KApTHUHBI MHUpaA B JIOTHKE €€ CUCTEMHOM IPUPOJIBI,
LIEHHOCTHOTO OTHOLUEHUS K HAYYHOMY 3HAaHUIO M METOJAaM IMO3HaHus B Hayke. M3yueHue
XMMUU TPOUCXOJMUT C MPHUBICYCHUEM 3HAHUK M3 paHee M3YYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pu3uka. 7 Kjiaccy.

[Tpu M3y4eHnn XMMUU TIPOUCXOIUT (OPMHUPOBAHNE 3HAHUN OCHOB XMMUYECKOH HayKH
Kak 00JIaCcTH COBPEMEHHOT'O €CTECTBO3HAHMS, IPAKTUUYECKON JEeSTebHOCTUA YelIOBEKa U Kak
OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJNbTYphl. 3ajada yY4eOHOrO NpeAMeTa COCTOUT B
(bOopMUPOBAHUM CHUCTEMbl XUMHUYECKUX 3HAaHUN — BaKHEUIIUX (haKTOB, HOHSTUM, 3aKOHOB U
TEOPETUYECKUX TIOJOKEHUH, JOCTYNHBIX OO0OOMIEHWH MHPOBO33PEHUYECKOTO XapakTepa,
S3bIKa HAYKH, B MPUOOIICHUHM K HAyYHBIM METOJaM IO3HAHUS MPH M3yYEHUU BEIIECTB U
XUMHUECKUX peakuuil, B (OpMHUpPOBAHMM M PA3BUTHM IIO3HABATEJIbHBIX YMEHMM M HX
MPUMEHEHUH B Y4eOHO-TIO3HABATEIbHOW U Yy4eOHO-HCCIIEeOBATENbCKON /IeATeIbHOCTH,
OCBOEHUU IPaBUJI O€30I1aCHOTO 0OpAIIEHUs C BELIECTBAMU B IIOBCEAHEBHOMN KU3HU.

[Ipyu u3ydeHnr XMMHUH Ha YPOBHE OCHOBHOT'O OOIIEro 0O0pa3oBaHUsl Ba)KHOE 3HAUCHUE
proOpeNn Takue e, Kak:

— (hopMHpOBaHKE UHTEIUIEKTYAIbHO Pa3BUTON JTMUYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHITHIO PEIICHHM, CIIOCOOHOW amanTHpOBaThCS K
OBICTPO MEHSFOIUMCSI YCIIOBHSIM KHU3HH;

— HampaBJICHHOCTh OOY4YEHUS HA CUCTEMATHUYECKOe MPHOOIIEeHHE OOYYaroIIUXCs K
CaMOCTOATENIbHOM  TO3HABAaTEJIbHOM  JIEATEIbHOCTH, HAay4YHbIM METOJAM  IIO3HAHMS,
(OpMUPYIOIUM MOTHBALIMIO U PA3BUTHE CITIOCOOHOCTEH K XUMHUH;

—obecreyeHne yCIOBUHM, CIOCOOCTBYIOUIMX MPUOOPETEHUIO OOYYAIOMIMMHUCS OIbITa
pa3Ho00Opa3HOM JesITeIbHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KJIFOUEBbIX HABBIKOB (KIFOUYEBBIX
KOMITIETEHI[HI ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs Pa3IMUHBIX BUIOB JESATEIbHOCTH;

—(dopmupoBaHue 001Ied (QYHKIMOHAIBHOM M €CTeCTBEHHO-HAyYHOW IPaMOTHOCTH, B
TOM YHUCIIE YMEHUH OOBSCHATh U OLIEHUBATh SIBICHUS OKPYXKAIOIIErO0 MHUpPA, UCHOIb3Ys
3HAHUS U OIBIT, TOJYYEHHbIE IPU U3YYEHUU XUMUHU, IPUMEHATH UX MPHU PELIEHUH Mpo0iIeM
B [TIOBCEIHEBHOM JKM3HU U TPYAOBOH I€ATEIBHOCTH;

—dopmupoBanre y oOydaroolUXCsl TYMaHUCTUYECKMX OTHOLIEHUH, MNOHMMAaHUS
LIEHHOCTH XUMHUYECKUX 3HAHUM /J1s1 BBIPAOOTKHU HKOJIOTMUYECKHU 11€JI€CO00Pa3HOT0 MOBEACHUS
B OBITY M TPYJIOBOH AEATENBHOCTH B IIENAX COXPAHEHHUS CBOETO 3/I0pPOBBS U OKpY’Karomien
MIPUPOJTHOM CPEJIbI;

— pa3BUTHE MOTHMBAlMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTpOJIO U
CaMOBOCIIUTAaHUI0 Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKHX IIEHHOCTEHW, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOQUIIA M HAPABICHHOCTU AaJbHEHIIEro 00yueHMs..

Oo0111ee yncao 4acoB, OTBEIEHHBIX JJI U3YUYEHUS XMMHH Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBanus, coctaBisieT 136 yacoB: B 8 kacce — 68 yacoB (2 yaca B He/IeN0), B 9 kimacce —
68 "acoB (2 yaca B HEZIENIO).



COJAEP/KAHUE OBYYEHUA
8 KVIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuun. Ponap XMMUK B JKM3HHU 4Y€JIOBEKa. XMMHS B CUCTEME HayK. Tena u
BeulecTBa. du3nueckre CBOMCTBA BEIIECTB. ArperaTHoe COCTOsHHE BewecTB. [lonatne o
METO/ax MO3HAHUs B XUMUU. UncThIe BemecTBa U cMecu. CriocoObl pa3/ielieHus: CMecei.

ATOMBI M MOJIEKYJIBI. XHMMHUYECKHE 3JIEMEHTbl. CHUMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
[IpocTeie U cil0KHbBIE BElleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass ¢opmyna. BajaeHTHOCT, aTOMOB XHMMHMYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHass aromMHas Macca. OTHocUTeIbHas
MOJIEKYJIsIpHas Macca. MaccoBast 10J1s1 XUMHYECKOT0 3JIEMEHTA B COEIUHEHUU.

KommmuectBo BemecrBa. Monb. MossipHas macca. B3auMOCBsI3b KOJIMYECTBA, MAcChl U
Yuclia CTPYKTYPHBIX €IMHUIL BelecTBa. Pacuérel mo hopMysiaM XUMHUUECKUX COCIMHEHUH.

du3nyeckue U XUMUYECKUE SBICHUS. XMMHMUYECKas peakuus U e€ NpU3HaKu. 3aKOH
COXPAaHEHUS MacChl BEIIECTB. XUMHUYeckHe ypaBHeHus. Kiaccupukanus XUMHUYECKUX
peakiuii (CoeuHeHus1, Pa3I0KEHUs, 3aMEIICHHS, OOMEHa).

XUMHUYeCKUI IKCTIEPUMEHT !

3HAKOMCTBO C XMMHUYECKOM MOCY/I0M, MpaBUiIaMH pabOThl B JIaOOPATOPUU U MPUEMAMU
oOpariieHusi ¢ 1a00pPaTOPHBIM 00OPYIOBAaHHEM, U3YUYECHUE U ONMUCaHHe (PU3HMUECKUX CBOWCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HaOMOeHNE (PU3MUECKUX (TUIaBJICHHE BOCKA, TasHUE
TbJa, pacCTUpAHUE caxapa B CTYNKE, KUTIEHUE M KOHJICHCAIIUS BOJIbI) U XUMHUUYECKUX (TOpeHue
CBEYH, IMPOKAIMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJICUCTBHE MeJia C KUCJIOTOM) SIBICHHM,
HaONllOJICHWE U OMUCaHWe NPU3HAKOB MPOTEKAaHUsS XUMHUYECKHX peakuui (pa3ioxeHHe
caxapa, B3aMMOJIEHCTBHE CEpPHON KHUCIIOTBHI C XJIOPUIOM Oapusi, pasiokKeHHE TI'MIAPOKCHA
meau (Il) mpu HarpeBanuu, B3auMoaelcTBUE xKene3a ¢ pactBopoM conu meau (1), uzyuenue
CIOCOOOB pasfeNieHusl CMeCed: C MOMOINBI0 MarHuTta, (QWIBTPOBAHHE, BBHIMTAPHBAHHUE,
TUCTHIUISIIMS, XpoMaTorpadusi, MpoBeeHue OYUCTKU MOBAPEHHOW CONM, HAOMIOJEHUE U
OINMCaHUE PE3YIbTATOB MPOBEJIEHUS OIbITA, MJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHs MacChl,
CO3JIaHMe MOJIeNIel MOJIEKYI (IIapOCTEPKHEBBIX).

Basneiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kuciopon — 271€MEHT U IPOCTOE BELLECTBO.
Haxoxxnenune kwuciopoma B mpupone, GU3HMYECKHEe M XMMHYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcunapl. Ilpumenenue kuciaopoga. CrnocoObl TOMy4eHHS KHCIOpoJa B
naboparopuu M HpoMbIIUIeHHOCTH. KpyroBopor kucnopoga B mnpupoge. O30H —
AJUIOTPONHAS MOIUBHUKALMS KUCIOPOAA.

TernnoBoit 3¢ (deKkT XMMHUYECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUs, IK30- U
SHAOTEPMHUUYECKNE pPEaKIMH. TONIMBO: Yrosib W METaH. 3arpsi3HEHUE BO3/1yXa, YCHUIICHHE
apHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOsL.

Bonopon — snemeHT M mpocTtoe BemecTBo. HaxokneHue Bomopoga B INPUPOJE,
(u3nyecKrne 1 XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCO0BI MostydeHus. Kuciaotel u conu.

Monsipabiii 00BEM Ta30B. PacuéThl 10 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cpoicTBa BoAbl. Boma kak pactBopurens. PactBopsl. HacwlmeHHbIE H
HEHaCBILIEHHBIE pacTBOpPbI. PacTBopuMOCTh BemecTB B Boae. MaccoBasi 1011 BELIECTBA B
pactBope. XuMHU4YeCcKHe CBOMCTBA BOJbl. OcHOBaHMs. Pob pacTBOpOB B IIPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT Bozibl B IpUpoAe. 3arpsi3HEHUE NMPUPOAHBIX BOJ. OXpaHa U O4YHMCTKa
MPUPOIHBIX BOJ.

Knaccudukanus Heopranumueckux coenuHeHuid. Oxcuapl. Kiaccuduxanus oxcumos:
cojeoOpasyromue (OCHOBHBIE, KHUCIOTHbIE, aM(OTEepHbIE) M  HECOJeoOpasyIoUHe.
Homenknarypa oxcumoB. dusmyeckue M XHMHUYECKHE CBOWCTBA OKCUAOB. llomyuenue
OKCH/JIOB.



OcHoBanus. Kiaccupukanuss OCHOBaHWIA: MIENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
Howmenkinarypa ocHoBaHuid. PU3MYECKHE U XMMHUYECKUE CBOWCTBA OCHOBaHui. [lomyuenue
OCHOBaHUM.

Kucnorel. Knaccudpukauuss kucnor. Homenxmarypa kucinor. Dusuueckue u
XMMHYECKHE CBOMCTBa KUCHOT. Psan akruBHOcTn metayuioB H. H. bekerosa. Ilomyuenue
KHCJIOT.

Conu. Homenknarypa cosieii. usnueckue u XuMHueckue cBoiicta coneil. [lonyuenue
COJIEH.

I'enernueckas cBsA3b MEXAY KJIacCaMM HEOPraHUYECKUX COECTUHEHUM.

XUMHUYeCKUI IKCTIEPUMEHT

KAueCTBEHHOE OIpEACIECHUE COAECpKAHHUS KHUCIOpOAAa B BO3JyXe, IOIY4YEHHUE,
coOupaHue, pacrio3HaBaHUE U U3y4YEHHE CBOICTB KHCIOpPO/a, HAOII0ACHUE B3aUMOICHCTBUS
BELIECTB C KUCJIOPOJOM U YCJIOBHUS BO3HHMKHOBEHHS M IpEKpallleHus TropeHus (moxapa),
O3HaKOMJIEHHE C 00pasllaMHd OKCHJIOB M ONHCaHHE WX CBOWCTB, MOJYy4YeHHE, COOMpaHUE,
pacrio3HaBaHME€ M M3YYEHHE CBOMCTB BOJOpOJa (TOpeHHuE), B3aMMOJEHCTBHE BOJOPOJA C
okcugoMm meau (1) (Bo3sMOKHO HCIIONB30BaHKWE BUACOMATEPUAIOB), HAOIIOIEHHE 00pa3lioB
BELIECTB KOJUYECTBOM | MOJb, HCCl€OBaHHE OCOOEHHOCTEH pPACTBOPEHMSI BEILIECTB C
Pa3InyHON pacCTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM J1071€i
pacTBOPEHHOTO BEIECTBA, B3aWMOJCHCTBHUE BOJBI C METAJJIaMU (HATPUEM U KaJbI[MEM)
(BO3MOKHO HCIIOJIb30BAaHHE BHJIEOMATEPHAIIOB), MCCIEIOBaHNE O0Pa30B HEOPraHUYECKUX
BELIECTB Pa3IMYHbIX KJIACCOB, HAOJIIOEHUE U3MEHEHUsI OKPACKU MHIUKATOPOB B pacTBOpax
KHCIIOT W IIeNouel, u3ydeHue B3aumojeicTBusi okcuaa meau (ll) ¢ pactBopoM cepHoit
KHCIIOTBI, KHUCJIOT C MeETajylaMi, peakUuid HeWTpaiu3aluu, IOJTYy4eHHE HEepacTBOPUMBIX
OCHOBaHMWH, BBITECHEHHE OJIHOIO MeTajula JpPYTMM M3 pPacTBOpa COJM, pELICHUE
AKCIEPUMEHTAIIbHBIX 3a7a4 110 TeMe «BaxkHeume Kjaacchl HEOPraHUUECKUX COSIMHEHUN.

Iepuoauyeckuii 3axkoH u [lepuoguyeckas cucreMa XuMu4ecKux 3jiemenToB /1. U.
Memnpeieena. Crpoenne atomoB.  XHMHYecKasi CBfI3b. OxucJInTe/IbHO-
BOCCTAHOBHMTEJIbHbIC PeAKIIUA

[lepBbie TOMBITKH KiAacCU(UKAIMKU XUMUYECKUX 3yieMEeHTOB. [loHaTne o rpymnmax
CXOIHBIX DJIEMEHTOB (IIENOYHbIE M IIEIOYHO3EMETbHBIE METAJUIbl, TaJOreHbl, MHEPTHHIC
raspl). JJI€MEHTbI, KOTOpbIe 00pa3zyoT aM(pOTEpHbIE OKCUIBI U THIPOKCH/IBI.

[lepuonnueckuit 3akoH. Ilepmonnueckas cucreMa XHUMHYECKHUX dneMeHToB [l
W. Menneneesa. Koporkonepuoanas u JyinHHonepuoaHas Gopmsl [lepuonnueckoil cucremsl
xumuueckux sneMeHtoB J[. U. Menneneesa. Ilepuoabl u rpynmbl. PU3HYECKHM CMBICI
MOPSIKOBOTO HOMEpPa, HOMEPOB MEPUOJIa U TPYIIIIbI AJIEMEHTA.

Crpoenne aromoB. CocraB aToMHbBIX saep. HM3oromsl. Onekrponsl. CTpoeHue
ANEKTPOHHBIX 000J104eK aToMoB MepBbIX 20 XMMHUYECKHUX 3J1eMeHTOB llepumonnueckoii
cuctemsl J[. 1. MenaeneeBa. XapakTepuCTHKa XUMUYECKOTO JIEMEHTA 110 €T0 MOJ0KEHHIO B
[Tepnonnueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH  WM3MEHEHUs  pajguyca  aTOMOB  XUMHUYECKHX  DJIEMEHTOB,
METAIIINYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IpyMIaM U MepHoam.

3nauenne Ilepumonnueckoro 3axkoHa u IlepuognMveckoil CHUCTEMBI XUMHUYECKUX
JJIEMEHTOB JUUIs Pa3BUTHS HayKu U npakTuku. /. 1. MenneneeB — yd€HbIN U IpaXkIaHNH.

Xumnueckass  cBs3b.  KoBasieHTHass  (mossipHass M HEMNOJIsIpHAsi)  CBS3b.
DNEeKTPOOTPULATEIbHOCTh XUMUUECKHX 3JIeMEHTOB. VloHHasI CBSI3b.

Crenenb oxucieHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. I[Iponeccsl
OKHCJIEHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XuMHYeCKH IKCIIEPHUMEHT:

M3y4YeHHe 00paslloB BEIECTB METAIJIOB M HEMETAIIJIOB, B3aUMOJIEHCTBUE THIPOKCHIA
LIMHKA C pACTBOPAMHU KHUCJIOT U LIEN0YEH, IPOBEACHHUE OINBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PeaKkUil (fOpeHHEe, PeaKuu pa3oKeHUs, COSUHEHMUS).

MexnpeamerHblie CBA3U



Peanuzanus MEKOpEIMETHBIX CBS3€ TpM HM3Yy4CHMH XHMHU B 8 Kiacce
OCYIIECTBIISICTCS Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX TMOHSITHIA, TaK U
MOHSATHUH, SIBISIONIMXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO
IUKJIA.

OO11re ecTeCTBEHHO-HAYUHbIC TOHSATHS: HAydHBIA (aKT, TMIIOTE3a, TCOPHUs, 3aKOH,
aHalM3, CHUHTE3, KJIACCH(HKAIMSI, NEPUOTUYHOCTh, HAONIOJEHHE, JKCIICPHUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

®dwusnka: Martepusi, aroM, OJJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHI, H30TOIIBI,
PaIMOAaKTUBHOCTh, MOJICKYJa, dJEKTPUUECKHUN 3apsijl, BEIIECTBO, TEIO, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, ra3, (GPU3NYECKHE BEIMYHMHBI, CIUHHUIIBI N3MEPEHHUsS, KOCMOC, TTAHETHI,
3BE3161, ComHIIE.

buonorust: potocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, rtumpochepa, MUHEpANbI, TOPHBIC MOPOJBI, TOJE3HBIC
HCKOITaeMbIe, TOTUIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKasi peakusi

Ilepuognueckuit 3axkoH. llepnommueckas cucreMa XUMHUYECKMX dieMeHTOB [l
W. MenneneeBa. CtpoeHre aroMoB. 3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX
JJIEMEHTOB IEPBBIX TPEX MEPUOJOB, KallUs, KaJbLMS U MX COCIUHEHHUI B COOTBETCTBUU C
10JIOKEHHUEM JIEMEHTOB B [lepuoinyeckoil cucteMe U CTpOEHUEM MX aTOMOB.

CrpoeHune BemiecTBa: BUIbl XMMHUYECKOW CBA3U. THIBI KPUCTAIUIMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILECTBA OT TUIIA KPUCTAUIMYECKOW PEHIETKU U BUAA XUMUYECKOU
CBSI3H.

Knaccugukanus 1 HOMEHKJIATypa HEOPraHWYECKHX BEHIECTB. XMMHUECKUE CBOWMCTBA
BELIECTB, OTHOCAIMXCS K Pa3IMYHbIM KJIacCaM HEOPraHMYECKUX COCIUHEHUH, T€eHETUYECKasl
CBSI3b HEOPraHMYECKHUX BEIIIECTB.

Knaccupukanus XMMHUYECKMX peakUMi MO pa3IuyHbBIM IpU3HAKaM (M0 4YHCIy U
COCTaBY YYacTBYIOIIMX B pEaKlUU BEIIECTB, MO TEIIOBOMY 3G (deKTy, M0 H3MEHEHUIO
CTETNEHEH OKUCIIEHUSI XUMUYECKHX 3JIEMEHTOB, [0 00paTUMOCTH, M0 YYaCTHUIO KaTaau3aTropa).
DK30- U SHJI0TEPMUYECKUE PEAKLIUU, TEPMOXUMUYECKUE YPaBHEHHUSI.

ITonsaTHe 0 ckopocTH XUMHUYECKOM peakuuu. IToHsTHEe 060 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKUX peakiusix. [IoHATHEe O FOMOTreHHBIX M TeTepOreHHbIX peakuusx. Ilonarue o
karanuse. Ilonsatne o Xxumuueckom paBHOBecuH. DakTOpBl, BIUAIOLIME HA CKOPOCTbH
XUMHUYECKOHN peaklMy U MOJ0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKLIMHU, JIEKTPOHHBIA OanaHC OKUCIUTENIBHO-
BOCCTaHOBUTENIbHON peakiuu. CocTaBlieHne ypaBHEHUNH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO/1a SJICKTPOHHOT 0 OaaHca.

Teopust 37EKTPONMTUYECKON JUCCOLUMALUU. OJIEKTPOJIUTHI M HEIIEKTPOJIUTHI.
Karnonsl, annoHbel. MexaHnu3M JUCCOLMAUHU BEIIECTB C Pa3IMYHBIMU BUIaMU XUMHUYECKOU
cBs3u. Crenenp aucconuanui. CHIIbHbIE U C1a0ble SIEKTPOJIUTHI.

Peakiiun MOHHOTO OOMEHa. YCIIOBUS MPOTEKAaHUS peakIiil HOHHOTO OOMeHa, MOJIHbIE
U COKpAaIlllEHHbIE MOHHBIE YpaBHEHHUs peakiuid. CBOMCTBAa KHCJIOT, OCHOBAaHWM W COJIEW B
CBETE MpEJACTaBICHUN 00 3IEKTPOIUTUYECKON Jucconuanu. KauecTBeHHBbIE peakluu Ha
noHbl. [loHATHE O THIpOIN3E CONEH.

XuMHYeCKH IKCIIEPHUMEHT:

O3HAaKOMJIEHHE C MOJIEISIMU KPUCTANIMYECKUX PEUIETOK HEOPraHUYECKUX BEIECTB —
METAJUIOB M HeMeTaJUloB (Tpadura M aiMasa), CIOXKHBIX BELIeCTB (XJOpHIa HaTpHs),
UCCIIEIOBAaHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH PEaKIMH OT BO3JCHCTBHS pa3IUYHBIX
(bakTOpoB,  HWCCIEIOBaHME  3JIEKTPOIIPOBOJHOCTH  PAaCTBOPOB  BEUIECTB,  Ipoliecca
JUCCOLMAIMU KHUCIIOT, IIefouel U cosield (BO3MOYKHO HCIOJIb30BaHHE BUAEO MaTEepUAIOB),
MIPOBE/ICHUE OIBITOB, MJUTIOCTPUPYIOIIMX MPU3HAKU MPOTEKaHUs peakiuii HOHHOro oOMeHa



(oOpa3oBaHue ocajka, BBIACICHHE Ta3a, 0Opa3oBaHUE BOJIbI), OMBITOB, WIUTIOCTPUPYIOMIUX
IPUMEPBI OKUCIIUTENILHO-BOCCTAHOBUTENIBHBIX PEAKIMNA (TOpeHHe, pEeakUM pPa3IoKEHHUs,
COEMHEHMS), pAcCIO3HaBaHUE HEOPIaHWYECKUX BEIIECTB C IOMOINBIO KayeCTBEHHBIX
peaKIMii Ha HOHBI, peIlIeHHE FIKCIEPUMEHTAIbHbIX 3aa4.

HemeTaJyuibl 1 MX coeJHHEHUSA

OOwiast xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
crereHy okucieHus. CTpoeHrne M (U3UYECKHUE CBOWCTBA NMPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMHUECKHE CBOMCTBA Ha MpuMepe xJiopa (B3aUMOJEHCTBHE C METajulaMH, HEMeTalllaMH,
miesioyamu).  Xiopoogopon. CoisiHas KUCIOTa, XUMHYECKHE CBOMCTBA, IIOJIy4YEHHE,
npuMeHeHue. JlelicTBue xJjiopa M XJIOPOBOJOPOJA Ha OpPraHu3M 4yeloBeka. Bakneine
XJIOPUJIBI U UX HAXOXACHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 371eMeHTOB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHbIe CTereHu okucieHus. CTpoenne u (Gu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB —
KHUCJIOpPOAAa U cepbl. AJUIOTPONHbIE MOAM(DUKALMU KUCIOpOAa U cepbl. XHUMHUYECKUE
cBoiicTBa cepbl. CepoBOOPO, CTpoeHHE, (PU3NUYECKHEe U XUMHUYECKHe CBOMCTBA. OKCHIBI
cephl Kak MIPEeICTaBUTENN KUCIOTHBIX OKCHI0B. CepHast KMCI0Ta, (PU3MYECKHe U XUMUYECKUe
cBoOMcTBa (0OIIME Kak MPEICTABHUTENS Kilacca KHUCIOT M creruduueckue). XUMHUYECKHE
peakiMy, JIeXKallie B OCHOBE IPOMBIIIICHHOTO CIOcO0a MOJIY4YEeHUS CEPHOM KHUCIIOTBHI.
[Ipumenenue cepHoil KucnoThl. Coau CEpHOIN KHUCIOThI, KAUECTBEHHAs peaklys Ha Cyib(at-
noH. HaxoxxaeHue cepsl U €€ coeqUHEHUH B mnpupoae. XHUMHYECKOE 3arpsi3HEHHE
OKpY’KaloIllel Cpellbl COECIUHEHUSIMHU Cepbl (KUCIOTHBIE JOXKIW, 3arps3HEHHE BO3/AyXa U
BO/I0EMOB), CLIOCOOBI €r0 MPeA0TBPAILIECHUS.

OOmiast xapakrepucTuka 31eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKMUCIECHHSA. A30T, pacHpocTpaHeHue B Mpupoze, (usnueckue u
XHUMHYECKHe CBoiicTBa. KpyroBopor aszora B mpuponae. AMMHAK, €ro (U3WYECKHEe U
XMMHUYECKHE CBOMCTBa, MOlydyeHUe U npumeHeHue. Comu aMMOHUS, UX (U3MYECKUE U
XMMHUYECKHUE CBOWCTBA, MpuMeHeHHe. KauecTBeHHas peaklys Ha MOHbI aMMOHMsS. A30THas
KHCJIO0Ta, €€ MoJyyeHue, pU3nUecKue U XMMUYecKrue CBoWcTBa (00IMe Kak IpeacTaBUTeNs
KJ1acca KHCIOT U crieruduueckue). Micnoap3oBaHne HUTPATOB M COJICH aMMOHHSI B KaUeCTBE
MUHEpAIbHBIX ya00peHui. XMMHUYecKoe 3arps3HEHUE OKpYKarollel cpepl COeTUHEHUIMU
a3oTa (KHUCIIOTHBIE JOXJAM, 3arpsi3HEHUWE BO31yxa, MO4YBbl U BoJgoéMOB). Docdop,
ajioTponHble Mojnudukanuu ¢ocdopa, Qusnueckue M XuMHUecKue cBoicTBa. OKcup
dochopa (V) u pochopnas kuciora, Guanyeckue U XUMHUUYECKUE CBOMCTBA, MOJTydYEHUE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATIbHBIX YI0OPEHUH.

OObmas xapakrepuctuka 3yeMeHToB |VA-rpynnsl. OcoOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble  CTENEHH  OKHUCIEHHMs.  YTIEepoA,  aUIOTPONHble  MOJIU(UKALNH,
pacmpocTpaHeHue B Tpupojae, GU3MYECKHEe ¢ XUMHUYECKHE CBOWCTBA. AjcopOius.
Kpyrosopor yrnepoga B mnpupoae. Oxcuipl yriepoia, X (U3NYECKHEe U XMMUYECKHE
CBOMCTBa, JEHCTBHE Ha >KUBBIE OPraHU3MBI, TMOJIYYEHHE U MPUMEHEHHE. DKOJIOIMYecKHe
npoOsieMbl, CBsi3aHHbIe ¢ okcuaoMm yriepona (IV), rumoresa T100aTBHOTO MOTEIUICHUS
KJIUMaTa, TapHUKOBBIM 2 ¢dekT. YroabHas KuCIOTa W €€ CcolM, WX (QPU3NUYECKHE U
XMMUYECKHE CBOMCTBA, MONydyeHHEe M NMpuMeHeHHe. KadecTBeHHast peakius Ha KapOoHart-
noHsl. Vcnonb3oBaHne kapOOHAaTOB B OBITY, MEAMIIMHE, MPOMBIIIIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHayasibHbIE MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEUHEHHSIX yriepoaa
(MeraH, 9TaH, JTWJIEH, alETWIEH, 3TaHOJ, TJMIEPUH, YKCycHas kuciorta). lIpuponHeie
HCTOYHUKU YIJIEBOJOPOJOB (Yrojib, MPUPOJIHBIM ra3, HE(PTH), MPOIYKTHl UX IMEepepadOTKU
(Oen3uH), uX poiab B OBITY M NpOMBIIUIEHHOCTH. [loHSATHE O OHOJOrMYECKH Ba’KHBIX
BElIeCTBaX: JKHUpax, Oellkax, yrieBojax — W WX POJIM B KM3HHM 4YeJoBeka. MarepualibHOe
€IMHCTBO OPTaHUYECKUX U HEOPTaHUUYECKUX COEAMHEHUN.

Kpemuuii, ero ¢usnyeckue M XMUMHYECKHE CBOWCTBA, MOJy4YEHHE W MPUMEHEHHE.
Coenunenus kpemHust B npupoje. OOmme mpencrasieHus o6 okxcuzae kpemuus (1V) u
KpeMHueBoil kucnore. CHIMKaThl, WX HCHOJIb30BaHUE B OBITY, B HIPOMBIIIJIEHHOCTH.



Baxmwelimme cTpouTenbHble MaTepUalibl: KEPaMUKa, CTEKIJIO, IIEeMEHT, OETOH, »KeJIe300€TOH.
IIpoGnembl 0€30MacHOr0 HCHOJIb30BAHUS CTPOUTENIBHBIX MAaTEpUaloB B I1OBCEIHEBHOU
KU3HU.

XUMHUYeCKUI IKCTIEPUMEHT

M3y4YeHHE OOpa3IlOB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSHOW KHCIIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX DPEAaKLUMH Ha XJIOPUA-MOHBI W HAOJIOJEHHE IPHU3HAKOB MX
MPOTEKaHMs, ONBITHI, OTpaXkarouye (PU3NYECKHe M XMMUYECKHE CBOMCTBA TaJIOTEHOB U MX
COeIMHEHUI (BO3MOYKHO MCIIOJb30BaHUE BUJEOMATEPHAIIOB), O3HAKOMIIEHHE C OOpa3laMu
XJIOPU/IOB (TaJIOTEHHU]IOB), O3HAKOMJIEHUE ¢ 00pa3IaMu Cepbl U €€ COSIMHEHUSIMU (BO3MOKHO
UCIOJIb30BaHUE BHUAEOMATEPUATIOB), HaONIOJEHUE Ipolecca OOYITIMBaHUS caxapa I0J
JNEUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIIOTBI, WM3y4CHHE XHMMHYECKUX CBOMCTB
pa30aBICHHON CEpHOM KHUCIOTHI, MPOBEJCHUE KaueCTBEHHOM peaklUuu Ha Cyiab(parT-uoH U
HaOJI0ICHNEe TIpU3HaKa e€ MPOTEeKaHus, O3HAKOMIIEHHE ¢ (PU3MUYECKUMH CBOWCTBAMH a30Ta,
dbochopa m ux coequHeHUN (BO3MOXKHO HKCIIOJB30BAaHHE BHJICOMATEPHAIIOB), OOpa3laMu
a30THBIX M (QochOpHBIX yHO0OpeHui, MoidydeHue, cooupanue, paclo3HaBaHUE U W3ydeHHE
CBOWCTB aMMMaKa, IIPOBE/ICHUE KAUECTBEHHbIX PEakLMi HAa MOH aMMOHMs U (ocdar-uoH u
M3y4YeHUE IIPU3HAKOB MX MPOTEKAHMs, B3aMMOJCHCTBHE KOHLEHTPUPOBAHHOW a30THOU
KHUCJIOTBl C MEJb0 (BO3MOXKHO MCIIOJIb30BaHME BUIAECOMATEPHATIOB), HM3y4eHHE MoJelei
KPUCTANIMYECKUX PEETOK anmasa, rpadura, QysuiepeHa, 03HAKOMIIEHHE C IPOLECCOM
azicopOLIMK PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPOMCTBOM NMPOTHUBOrasa,
[0JIy4eHue, coOrpaHue, paclio3HaBaHUE U U3YYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IpoBEACHHE
KayeCTBEHHBIX pPEaKklUMid Ha KapOOHAT M CHJIMKAaT-MOHbl M M3Y4YEHHE IPU3HAKOB MX
IIPOTEKAHUs, O3HAKOMJIEHHE C NPOAYKIMEW CHJIMKATHOM NPOMBIIIJIEHHOCTH, pPEIIEHUE
9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TeMe «BakHel1e HeMeTallIbl ¥ UX COCIUHEHUS.

Metaibl M UX COeIMHEHU S

OOwiast XapakTepUCTUKAa XMMHUYECKHUX 3JEMEHTOB — METAJUIOB Ha OCHOBAHUHU MX
nonoxenus B llepuonmueckon cucreme xmmuueckux snemeHtoB JI. WM. MenpaeneeBa u
ctpoeHust aromoB. CrTpoeHue MeTayuioB. Meramnueckas CBA3b U METaUIMYECKas
KpUCTAJIIINYECKasi peIéTKa. DINEKTPOXUMUYECKUH psiJ] HallpsDKeHUH MeTtayuioB. dusndeckue
U XUMHUYECKHe cBoicTBa MeramaoB. OOmme crnocoObl momydeHus: Metaysios. [lonsTue o
KOPpPO3UU METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alUThl UX OT Koppo3uu. CriaBsl (CTajdb, YyryH,
TIOPATIOMUHUMN, OpOH3a) U UX IPUMEHEHHE B ObITY U MPOMBIIIJIEHHOCTH.

[[{enounslie MeTamibl: nojoxxeHue B [lepruoaudeckoii cucreMe XMMHUYECKUX 3JIEMEHTOB
J. W. MenneneeBa, CTpoeHME HMX aTrOMOB, HaxoxXkJaeHue B mpupoxae. dusnueckue u
XUMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus W Kainus). OKCUABI M TUAPOKCUIBI HATPUS U
kanus. [IpuMeHenne mea0YHbIX METaUIOB U UX COSTUHEHU.

[IlerouHO3eMeENbHBIE METAJUIBI MarHvil M KaJbLMi: nosiokeHue B [lepuogmueckoit
cucreMe xummdeckux 3nemeHToB [[. . MenneneeBa, cTpoeHHe X aTOMOB, HaXOXACHHUE B
npupoae. Pu3MYECKHMe W XUMHYECKHE CBOMCTBA MarHus W Kalblud. Baxueimmne
COEAMHEHUS KalublUs (OKCHI, THIpPOKCUA, coiu). JKECTKocTh BOABI M CHOCOOBI €&
yCTpaHEHUs.

AnromuHuii: nosioxkeHue B Ilepuonmyeckoil cucTeMe XUMHYECKHX JIEMEHTOB /Jl.
W. MenneneeBa, CTpoeHHE aroMma, HaxOXKJAeHUEe B Ipupone. Pu3nuecKkue M XUMUYECKHE
CBOMCTBA aTIOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCUAA U TUAPOKCH/IA ATFOMUHHMSL.

Kenezo: mnonoxenue B Ilepronnyueckoi cHUCTEME XUMHYECKHUX JJIEMEHTOB JI.
W. MennieneeBa, cTpoeHUE aTOMa, HAaXOXKJIeHUE B Ipupoae. PU3NYECKUE U XUMUYECKUE
cBoiicTBa sxene3a. Okcunbl, ruapokcuabl u conu skeneza (1) u xenesa (Ill), ux cocras,
CBOICTBA U MOJIyYEHHUE.

XHMMHYECKUI IKCIIEPUMEHT !

O3HaKOMJIEHHE ¢ oOpa3llaMHM METaJUIOB M CIUIaBOB, MX (PU3UUYECKUMHU CBOHCTBAMH,
M3Y4YE€HHE PE3yIbTaTOB KOPPO3UH METAIIIOB (BO3MOKHO MCIOJIb30BaHUE BHIEOMATEPUAIIOB),
0cOOEHHOCTeH B3aMMOJCHCTBUS OKCHAA Kbl W HATpuUs C BOAOH (BO3MOXKHO
WCIIOJIb30BaHNE BHJIEOMATEPHANIOB), MCCIEJI0BAaHUE CBOMCTB KECTKOW BOJBI, Mpoliecca



TOpEHHUs JKee3a B KUCIOopoje (BO3MOXKHO HCIIOJIb30BAHME BUIECOMATEPUATIOB), MPU3HAKOB
MIPOTEKAaHNs KAYECTBEHHBIX PEAKIMIl HA MOHBI: MarHus, KaJablus, aJFOMUHMS, [IUHKA, JKeJIe3a
(1) u xene3a (1), mequ (I1), HaOMIOACHNUE ¥ OMKMCAHKE MPOIECCOB OKPAIIMBAHUS MJIAMEHU
MOHAMM HaTpus, Kaluusgd U Kaiblug (BO3MOXKHO UCIOJb30BaHUE BHJIEOMATEPUAIIOB),
uccienoBanre aM(OTEPHBIX CBOWCTB THIPOKCHJA AQTIOMHHHS ¥ TUAPOKCHIA IIMHKA,
peluIeHne SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHellne MeTasulbl U UX COCAUHEHUSD.

XuMus ¥ OKpy:xkamouas cpeaa

BemectBa u Marepuansl B [OBCEJIHEBHOM JKM3HM 4enoBeka. be3omacHoe
WCIIO0JIb30BAHUE BEILIECTB M XMMUYECKUX peakiuii B ObITy. [lepBas momMoIb npu XUuMHYECKUX
0’KOrax U OTPABJICHUSIX.

XuMu4eckoe 3arps3HEHUE OKpyxkaromed cpenbl  (mpefenbHas — JIOMycCTHUMas
KOHIIeHTpauus BeuiecTs, nanee — [1/1K). Ponas Xxumuu B perieHuu 3K0JI0rH4ecKuX mpooIieM.

XuUMHYECKHH IKCIIEPUMEHT:

U3ydyeHue oO0pasloB MarepuasoB (CTEKJIO, CIUIaBBl METAJJIOB, IOJMMEpHBIE
MaTepUaIbl).

MesknpeamMeTHble CBSI3H

Peanuzamusi MeXnpeaMETHBIX CBsi3ed TMpuW  H3yYeHWH XuUMUM B 9  Kiacce
OCYILIECTBIISICTCS Yepe3 MCMOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U
TOHSATUHN, SIBJISIONIMXCS CUCTEMHBIMHU JIJISi OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHUKIIA.

OOmue ecTecTBeHHO-HAYYHBIC TMMOHSATHS: HAy4YHBIA (DaKT, THIIOTE3a, 3aKOH, TEOPHS,
aHallM3, CHUHTE3, Kilaccu(uUKalus, TMEePUOJUYHOCTh, HAOMIOJEHHE, OSKCICPUMEHT,
MOJICTTUPOBAaHUE, W3MEPEHHE, MOJICb, SBJICHHE, MapHUKOBBIA d(p(deKT, TexHoIorus,
Marepuabl.

®dusuka: Marepusi, aToM, 53JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHJ], HW30TOIIBI,
PaaMOAKTUBHOCTh, MOJIEKYJa, OAJIEKTPUUYECKUN 3apsill, MPOBOJAHHUKHU, IOJYINPOBOJHUKH,
TUDJIEKTPUKH, (DOTOAIEMEHT, BENIECTBO, TEI0, 00BEM, arperaTHOe COCTOSIHUAE BEIIECTBa, T'a3,
pacTBOp, PacCTBOPUMOCTH, KpUCTaNIMYecKass pemi€Tka, CIUIaBbl, (DU3NYECKHE BETUYHHBI,
eAMHUIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, sKocucTeMa, MUHEPAIbHBIE YAOOPEHHUS,
MHUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIE BEIIECTBA.

l'eorpadusa: armocdepa, rtumpochepa, MUHEpalbl, TOPHBIE MOPOJABI, TOJE3HBIC
HCKOIIaeMblI€, TOTUIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA IMTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3y/IbTaThl OCBOCHHUS IMPOrPaMMbl OCHOBHOTO O0IIEro oOpa3oBaHUs
JOCTUTAIOTCSI B XOJ€ OOydYeHHs XUMHHA B CIUHCTBE Yy4eOHOH M BOCIHTATEIbHON
JCSITEJIBHOCTH B COOTBETCTBHHM C TPAJUIMOHHBIMH POCCUHCKUMH COLMOKYJIBTYPHBIMU U
JYyXOBHO-HPABCTBEHHBIMHU I[CHHOCTSIMU, HMPUHITHIMH B OOIIECTBE MpaBHJIAMU U HOPMaMHU
MOBEJICHHUSI U CIIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHUS, CAMOPa3BUTHS M COLMATH3AINN
o0yJaronmxcs.

JIMYHOCTHBIE PE3yJbTAThl OTPAXKAIOT FOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTUBHBIX [ICHHOCTHBIX OPHEHTAIIUI U PACIIUPEHHE OIbITa IESITEIbHOCTH Ha ¢€
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIICHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYCCKOMY U
HAYYHOMY HACIIC/IUIO, TIOHUMAHUS 3HAYCHHUS XMMHUYECKONW HAyKH B JKH3HH COBPEMEHHOTO
o01iecTBa, ClIOCOOHOCTH BJIaIETh IOCTOBEPHOU HH(POPMAIIUEH O MEPEIOBbIX JOCTHKECHHUIX U
OTKPBITHSAX MUPOBOI M OTEUECTBEHHON XUMHUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHHSIX 00
YCTPOWCTBE MUpPA U OOIIIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

MPEJCTABICHHUS O COIMAIBHBIX HOPMAax M IMPaBHUIaX MEKIMYHOCTHBIX OTHOLICHHWN B
KOJUIEKTHBE, KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO IIOJIE3HOW, y4eOHO-
HCCIICIOBATEILCKOW, TBOPYECKOH W JPYrUX BHJAX JEATCILHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HON COBMECTHOW EATEILHOCTH MPH BBIMOJHCHUN y4YeOHBIX, MMO3HABATEIbHBIX
3a7a4, BBIMOJIHEHUH XHMHYECKUX OKCICPUMEHTOB, CO3JaHMHM YYeOHBIX IPOCKTOB,
CTpeMJICHUS K B3aMMOMOHMMAHMIO ¥ B3aMMOIIOMOIIM B IMPOIECCe OTOH ydueOHOM
JeSITeJIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHWE M IOCTYIKH CBOMX TOBapHIICH ¢
MO3HIIUKA HPABCTBEHHBIX M ITPABOBBIX HOPM C y4ETOM OCO3HAHUS MMOCIIECICTBUI MOCTYITKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA '

MHUPOBO33PDCHYECCKHE TPEJCTABJICHUS O BEHIECTBE W XUMHUYCCKOW  pEeaKIuH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH M COCTABIISIOIINE OCHOBY JIJIS
MOHUMAaHMsI CYIIHOCTH HAYYHOW KapTHUHBI MHpa, TMPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHUS MPHPOJIbI, B3aUMOCBS3SIX YEIOBEKA C MPUPOIAHON CPeoi, O
POJIM XMMHH B TIO3HAHUH ATHX 3aKOHOMEPHOCTEIH;

MMO3HABATEIbHBIC MOTHBBI, HANIPABJICHHBIC HA IMOJYYCHHE HOBBIX 3HAHUU 1O XHMUH,
HEOOXOJUMBIC i1 OOBSICHEHUS HAOJIOJIACMBIX IPOIECCOB M SIBIICHHM, MO3HABATEIBLHOM,
WHGOPMAIIMOHHON W YUTATEIbCKOW KYJIbTYPHI, B TOM YHCJIC HABBIKOB CaMOCTOSITEIbHOMN
paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM JUTEPATypOM, JOCTYIHBIMH TEXHUYCCKUMHU
cpeacTBaMu HH()OPMAITHOHHBIX TEXHOJIOTHH;

MHTEepeC K OOYUYCHHIO U MO3HAHUIO, JIFOO03HATEILHOCTh, TOTOBHOCTh U CITIOCOOHOCTH K
caMo00pa30BaHMI0, MPOCKTHOM W HCCIIEA0BATEIbCKOW JEATEIIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHSI OOYUEHHUS B JaJIbHEHIIEM;

4) opMupOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHHME IICHHOCTH >XH3HH, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3/I0pPOBBI 00pa3 >KW3HH, OCO3HAHHE TOCIEACTBUN M HEMPHITHE BPEIHBIX
npuBbIueK (YoTpeOJICHUs aIKOTOJIsI, HAPKOTHKOB, KYpEHHSs ), HEOOXOIUMOCTH COOJIOICHUS
paBHU 0E30MAaCHOCTH NMPH OOpAIIEHHUH ¢ XUMHUYCCKUMH BEIIECTBAMH B OBITY W peabHON
KU3HH,

5) Tpy/10BOr0 BOCIIMTAHUS:

UHTEpEC K MPAKTHUYECCKOMY H3yueHHIO mpodeccuii W Tpyaa pa3IMYHOTO pPoja,
yBaKE€HUE K TPYyAy W pe3yabTaraM TPYAOBOHW JEATEIbHOCTH, B TOM YHCIIE Ha OCHOBE



NPUMEHEHHsI TPEJAMETHBIX 3HAHMW 10 XWMUH, OCO3HAHHBIA BBHIOOP HMHIUBUAYaTHHOU
TPAeKTOPUU MPOAOIKEHUsI 00pa30BaHUs C YUETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX MHTEPECOB M TOTPEOHOCTEH, YCHemHoi mnpodeccHnoHaIbHOM’
NEeSTeIbHOCTH M Pa3BUTUS HEOOXOJUMBIX YMEHHH, TOTOBHOCTb aJalTUPOBATbCA B
npodeccuOHaIBLHON cpejie;

6) IKOJIOrHYECKOT0 BOCIIUTAHUSI:

HKOJIOTUYECKU I1eJIeCO00pa3HOe OTHOIIEHHE K MPHUPOJAE KaK HMCTOYHHKY KH3HH Ha
3emiie, OCHOBE €€ CYyIECTBOBaHMS, TOHUMAaHKE IIEHHOCTH 3[J0POBOT0 U 0€30MacHOro oopasa
KU3HH, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U TICHXHYECKOMY
3JI0pOBbIO, OCO3HAHUE IICHHOCTH COOJIIO/ICHUS MpaBuil 0€30IacHOr0 MOBeIeHUs Ipu padoTe
C BEILIECTBAMU, a TAK)KE B CUTYaLlUsAX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPHUMEHSITh 3HAHUS, MOJIy4aeMble MPH W3YYCHUH XUMHH, JUIS PEIICHUs
3a/1a4, CBS3aHHBIX C OKPYXKAWOIIEW NPUPOAHOW CpEeIoH, Ul IOBBILICHUS YPOBHSA
9KOJIOTHYECKON KYJIbTYpPbI, OCO3HAHUS TI00AJBHOIO XapaKTepa SKOJIOIMUECKUX MPoOsieM U
IyTed MX PELIeHMs] NOCPEACTBOM METOJO0B XHUMHUH, SKOJIOIMUECKOTO MBIIIJICHUS, YMEHHUS
PYKOBOJICTBOBAThCS UM B I103HABATEIbHOM, KOMMYHUKAaTUBHON U COLIMAJIBHON ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMETHBIX pe3yJIbTaTOB BBIACIAIOT 3HAUYMMBIE i1 (POPMUPOBAHUS
MHPOBO33PEHHUS 001IeHAYyYHbIE TOHATHS (3aKOH, TEOpHUs, IPUHIIMII, TUTIOTEe3a, (haKT, CUCTEMA,
IIPOLIECC, JKCHEPUMEHT U JApYroe.), KOTOpbIE HCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX TpeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM U3 ATUX MPEAMETOB (HOPMUPOBATH
IIpE/ICTaBICHHE O LIEJIOCTHON HaAyYHOU KapTUHE MUpPa, U YHUBEpCAJIbHbIE YUEOHbIE AEHCTBUS
(mo3HaBaTenbHBIE, KOMMYHUKATUBHBIC,  PETyIATUBHBIC), KOTOpble  OOECIEeYnBaIOT
(dbopMHpOBaHHE TOTOBHOCTH K CAMOCTOSATEIBHOMY IUIAHUPOBAHHIO U  OCYIIECTBIICHHIO
y4eOHOU eI TeNbHOCTH.

ITo3naBaTenbHbIC YHHBEPCAJbHbIC YUeOHbIC el CTBUS

ba3oBble Jlornueckue AeicTBHA:

YMEHUS HCIOIB30BaTh IPUEMBI JIOTMYECKOTO MBIIUICHUS IIPU OCBOCHUM 3HAHWNA:
pPacKpbIBaTh CMBICII XUMHUYECKHX MOHSATHH (BBLAENATH HX XapaKTEpHblE MPU3HAKH,
yCTaHABJIMBaTh B3aUMOCBS3b C JAPYIMMHM MOHATUSMH), UCIOJNb30BaTh MOHATHS JUIs
OOBSICHEHUS! OTHENbHbIX ()aKTOB W SBJICHUM, BbIOMpPATh OCHOBAHUS M KPUTEPUM IS
KJIacCU(UKALMU XUMHUYECKUX BEIIECTB U XUMHUUECKUX PEaKLUH, YCTaHABIMBATh MPUUYNHHO-
CIIEICTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3YyU€HHUS, CTPOUTH JIOTUYECKHE PaCCYXIACHUS
(MHOYKTUBHBIE, 1eAYKTUBHBIE, 10 AaHAJIIOTHN), JIeNIaTh BHIBO/IbI U 3aKJIIOUEHMS;

YMEHHE NPUMEHSTH B IIPOLECCE MO3HAHUS MOHATHS (MPEAMETHBIE U METaIlPEeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENU, UCHOJIb3yEMbIe B XUMHH, MPe0oOPa30BbIBATH IIUPOKO
MIpUMEHsIEMbIE B XMMHH MOJIEJIbHBIE MTPEICTABICHUS — XUMUYECKHUI 3HAK (CUMBOJI DJIEMEHTA),
XUMu4eckas ¢GopMmyila M ypaBHEHHE XUMHUECKOW peakuu — MpU pelleHuu ydeOHo-
[IO3HABATEJIBHBIX 3a/a4, C YYETOM OTHUX MOJCIBHBIX IIPEACTABICHUM BBIABIATE W
XapaKTepu30BaTh CYIECTBEHHbIE IPU3HAKU U3y4aeMbIX 0OBEKTOB — XUMHUECKUX BEILECTB U
XUMHUYECKUX PEAKINH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYNHHO-CIIE/ICTBEHHBIE CBSI3U
U IPOTUBOPEYHS B U3yYAEMBIX IIPOLECCAX U SABICHUSIX.

Ba3oBble uccienoBarebcKkue AeiCTBUA:

YMEHUE HUCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KaU€CTBE MHCTPYMEHTA IO3HAHUS, a
TaK)Ke B KayecTBE OCHOBBI i (POPMHUPOBAHUS THIIOTE3Bl 1O MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHre ONbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMN U MTPOBEACHUIO YIYCHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HaOJI0/1aTh 3a XOJJ0M IPOIECcca, CAMOCTOSITEILHO TPOrHO3UPOBATh
ero pesynbTaT, (GopMyaupoBaTh OOOOIIEHHS M BBIBOJABI MO pE3ylbTaTaM MPOBEAEHHOTO
OTIbITA, UCCIIEIOBAHMS, COCTABIIATH OTUET O MPOJIEJIaHHOM padoTe.



Pabora ¢ undopmanmeii:

yYMEHUE BBIOMpaTh, aHAIU3UPOBATb U HHTEPIPETUPOBATH MH(OPMAIMIO Pa3IUYHBIX
BUJIOB U (OPM IPECTABICHUS, MTOJYyYaeMyI0 M3 Pa3HbIX UCTOUYHUKOB (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XUMHMUYECKOrO COJAEp)KaHUs, CIpaBOuYHbIE IocoOus, pecypcel MHTepHera),
KPUTHYECKH OIICHWBATh IPOTUBOPEUMBYIO U HETOCTOBEPHYIO HH(OPMAIIHIO;

YMEHUE MPUMEHATh pa3jIMyHble METOJbl M 3alpochl IpPU IOUCKE M 0TOOpe
nH(OPMAIIMA U COOTBETCTBYIONINX JAaHHBIX, HEOOXOIUMBIX JUIsI BBIMOJTHEHUS YYCOHBIX H
[IO3HABATENIbHBIX 3a/Ja4  ONpEAEIEHHOr0 THUMA, NpPUOOpPEeTeHHe omblTa B 00JacTu
WCTOJIb30BaHUST MH()OPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH, OBJAJCHHE KYJIbTYpOi
aKTHUBHOI'O MCIIOJIb30BAaHMS Pa3IMYHbIX IIOUCKOBBIX CHUCTEM, CAMOCTOSITEILHO BbIOMPATh
ONTUMANIBHYIO (hOpMY TNpencTaBlIeHUs] HHPOPMAIIUU U WUTIOCTPUPOBAThH pellaeMble 3a1auu
HECJIO’)KHBIMU CXE€MaMH, IarpaMMaMu, IpyruMu popMaMu rpapuKy U UX KOMOUHAIUSIMU;

YMEHHUE UCIONb30BATh U AHAIM3UPOBATH B IPOLIECCE yYEOHOM M UCCIEN0BATEIbCKON
NESITeIbHOCTH HMH()OPMALMI0 O BIUSHUM MPOMBIIUIEHHOCTH, CEJIBCKOTO XO3sicTBAa U
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOLIeH IPUPOJHOM CPENIBI.

KoMmmyHukaTnBHBIEe yHHBepcaibHble yueOHbIe 1elCTBHUSA:

YMEHHUS 3a/laBaTh BOIPOCHl (B XOJ€ Auagora MU (MiaM) AMCKYCCHH) IO CYILECTBY
oOcykmaeMol TeMbl, (OPMYITUPOBATH CBOHM IMPEAJIOKEHUS OTHOCHTEIHHO BBITIOJHCHHS
IPEUI0KEHHOH 3a/1a4H;

YMCHUA MPCACTABIATL IMMOJYUCHHBIC PC3YyIbTAaThl MMO3HAaBATEIILHOM JACATCIIBHOCTH B
YCTHBIX MW INHUCBMCHHBLIX TCKCTAaX; JCJIaTb MNPC3CHTAUNIO PE3YJIILbTATOB BbIIIOJIHCHUA
XMMHUYECKOI0 JKCHepUMEHTa (1abopaTOpHOro  OmbITA, JIAOOpaTOpHOW paboThl 1O
HCCIIEIOBAaHUIO CBOMCTB BELIECTB, YUEOHOTO IPOEKTA);

yYMEHHUS Y4eOHOIo COTPYAHMYECTBA CO CBEPCTHUKAMM B COBMECTHOM IO3HABaTEIbHOU
U HCCIEOBATEeNIbCKON JEATENIbHOCTH MPU PEIIEHUU BO3HUKAIOIIMX IPOOJIEM Ha OCHOBE
yuéra OOILMX HMHTEPECOB M COINIACOBaHMA MO3ULMM (0OCyXaeHHs, OOMEH MHEHMSIMH,
«MO3I'0OBbIC HITYPMbID», KOOpAHWHAIWA COBMECCTHBIX IIGI;'ICTBI/II;'I, OIMPCACIICHUC KPUTCPUCB I10
OLIEHKE KaueCTBa BBIMIOJIHEHHOW padOThI U Ipyrue).

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:

YMEHHE  CaMOCTOSITENIBHO  ONpPENENATh  LEeNM  JEATEIbHOCTH, IUIAHUPOBATh,
OCYILIECTBISATh, KOHTPOJUPOBaTb W TpPU HEOOXOJUMOCTH KOPPEKTHPOBATH  CBOIO
NesITeTbHOCTh, BBHIOMpAaTh Haubosiee HPGHEKTUBHBIE CIOCOOBI peIIeHUs YYEOHBIX W
[IO3HABATENbHBIX 3a/1a4, CAMOCTOSTENIBHO COCTABIIATh WIM KOPPEKTHPOBATh MPEIJIOKEHHBIN
QITOPUTM JEHCTBUI NPU BBINOJIHEHUU 33/JaHUN C YYETOM IOJIy4EHHsS HOBBIX 3HaHUM 00
U3ydyaeMbIX OOBEKTaX — BELIECTBAX U peaKIUsIX, OLEHHWBATh COOTBETCTBHUE IOJyYEHHOI'O
pe3yibpTaTa 3asBICHHOM IL€IM, YMEHHE MCIOJb30BaTh W AHAIM3UPOBATH KOHTEKCTHI,
IIpeiaraéMble B YCIIOBUH 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yJabTATOB 10 OCBOCHUIO 0053aTENBHOTO COJEpIKAHMUS,
YCTAQHOBJICHHOTO JIaHHOM (enepanbHOil pabouell mporpaMMoi, BBIJEHSIOT: OCBOCHHBIE
oOyyarolUMUCsl HAay4HblE 3HAHHS, YMEHHUS U CIOcoObl JeHCTBUM, cnenuduyeckue s
npeaMeTHON o0nact «XUMHUSA», BUABI JESITEILHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaluy, NpeoOpa3oBaHUI0 M NPUMEHEHHUIO B PA3IMYHBIX Y4YeOHBIX M HOBBIX
CUTYaLUsIX.

K kxoHIly 00y4yeHnus B 8 kjacce npeMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JOJKHBI
OTpakaTh c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYCCKHUX MMOHITUN: aTOM, MOJICKYJIa, XUMHYCCKHI
3JIEMEHT, TPOCTOE BEMIECTBO, CIOXHOE BEIIECTBO, CMeCh (OAHOPOIHAS W HEOJHOPOJIHAS),



BaJICHTHOCTh, OTHOCHTEIIbHAS aTOMHAsl U MOJISKYJISIpHAsI Macca, KOJTMYeCTBO BEIIECTBA, MOJIb,
MOJIIpHAsi Macca, MaccoBasi 10151 XUMUYECKOTr0 3JIeMEHTa B COeAMHEHUH, MOJISIPHBII 00BEM,
OKCHJ, KHUCJOTa, OCHOBAaHHE, COJb, 3JIEKTPOOTPULIATEILHOCTh, CTEIEHb OKHCIICHHUS,
XUMHUYECKas peaklus, KiIacCU(pUKalus peakluil: peakiuu COCAUHEHUs, pPEeaKINu
pa3IoKEHUs, PEAKIMU 3aMEIEHUs, PEaKlui OOMEHa, dK30- M IHJAOTEPMUUYECKUE PEaKIIUU,
TerIoBoM 3¢ (deKT peakuuu, sIpo aroma, SJIEKTPOHHBIM ClIOM aToma, aToMHasi OpOUTalb,
paauyc aToMma, XMMHUYECKas CBs3b, MOJSIPHAS M HEMOJspHAas KOBAJICHTHas CBsI3b, MOHHAs
CBSI3b, MOH, KATHOH, aHUOH, PaCTBOP, MaccoBasi J0JIs BellecTBa (IPOLEHTHAsT KOHIIEHTPAIHS)
B PacTBODE;

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHI U MNPUMCHATH 3TU
IOHATHA IIPU OIIMCAHWUU BCHICCTB U UX npeBpameHI/Iﬁ;

UCIOJIb30BaTh XMMHMUYECKYI0 CHMBOJUKY JJIsi COCTaBjieHHs (OpMya BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIMIL;

OTIpEe/ICIISATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHHSX, CTEIEHb
OKHCJICHUSI DJIEMEHTOB B OWHApHBIX COCIMHEHUSX, MPUHAJIKHOCTh BEHIECTB K
ornpeAenéHHOMY KJlaccy coelMHeHul 1o GpopmymnaM, BUJI XUMHUUECKOH CBSI3U (KOBaJCHTHAS U
HMOHHAs1) B HEOPTaHUYECKUX COCTMHECHHUSIX;

packpsiBaTh cmbich Ilepuoanueckoro 3akona [l. M. MenaeneeBa: 1eMOHCTPUPOBATH
MOHUMAaHUE TMEPUOAMYECKON 3aBUCHMOCTH CBONCTB XHMHUYECKHUX JJIEMEHTOB OT UX
ITIOJIOKCHUS B HepnoanquKoﬁ CHUCTCME, 3aKOHOB COXpPAaHCHHA MACChl BEHIECCTB, IMTOCTOAHCTBA
coCTaBa, aTOMHO-MOJIEKYJISIPHOTO yUeHUs, 3aKOHa ABOTaipo;

OMKCHIBATH M XapaKTepuszoBaTh TabianuHyro ¢opmy Ileproguueckoid CUCTEMBI
XUMUYECKUX OJJIEMEHTOB: pa3iMyaTh TMOHATUS «TJIaBHas mnoarpymnmna (A-rpymma)» u
«oboynas noarpymnmna (b-rpyrma)y, Manbie u 00JIbIINE EPUOJIbI, COOTHOCUTH 0003HAYCHHS,
KoTOopble uMeroTcss B Tabmune «llepuoanueckas cucreMa XUMHYECKHX 3JeMEHTOB Jl.
W. MenneneeBa» ¢ 4YHMCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHMMHYECKUX
AJIEMEHTOB (COCTaB M 3apsij sijpa, oOIlee YMCIO 3JIEKTPOHOB U paclpeiesieHue UxX IO
ANEKTPOHHBIM CIIOSIM);

Kiaccu(uuupoBaTh ~ XUMHUYECKHE  BJEMEHThl,  HEOpPraHMYecKHe  BelecTBa,
XUMAYECKHE peakiuu (M0 YHCIy M COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO
TerIoBoMY 3 (eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIaCCOB, MOATBEPIKIas OMnucaHue npuMepamMu MOJIEKYJISIPHBIX ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUN;

IMIPOTHO3UPOBATH CBOICTBA BEMISCTB B 3aBUCHMOCTH OT X Kauye€CTBEHHOTO cocCTana,
BO3MOXHOCTH IIPOTCKAHUSA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JINYHBIX YCIIOBUAX;

BBIYUCIISITH OTHOCHUTEIIBHYKO MOJEKYJSIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JOJI0 XUMHYECKOro 3JeMeHTa 1o (GopMylie COEAMHEHMS, MAaCCOBYIO [OJIIO
BEILIECTBA B paCTBOPE, MPOBOJAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKLnH;

IPUMEHSATh OCHOBHBIE ONEpaIi MBICIUTENbHON JEITEeNbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IlIeHre, CHUCTEMAaTH3alUI0, KIAcCU(UKALNIO, BBISIBICHUE MPUYMHHO--
CIIEZICTBEHHBIX CBSI3€H — I W3y4YeHHMs] CBOMCTB BEIIECTB W XHUMHMYECKUX PpEaKIHid,
€CTeCTBEHHO-HAyYHBbIE METOJBI TO3HAHUS — HAOIIOJCHWE, HM3MEpPEHHEe, MOCITHpPOBAHME,
HKCHEPUMEHT (peasibHbI M MBICIICHHBIH);

ClIeI0BaTh TPaBHJIAM IMOJIB30BAHHUSI XUMHYECKOM TIOCYAOH U J1abopaTopHBIM
o0OpyIOBaHMEM, a TaKKe IMpaBWiaM OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIHUSMHU IO BBIMTOTHEHUIO J1a00paTOPHBIX XMMHUYECKUX OMBITOB MO IMOJYYCHUIO U
coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOPOa U KUCIOPO/Ia), MPUTOTOBICHUIO PACTBOPOB C
onpeAenéHHON MacCOBOM JoNiel pPAacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U TMPOBOAHTH



XUMHYECKHE IKCTIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IMIEIOYECH U KUCIOT C MTOMOIIBIO
WHJIUKATOPOB (JIakmyc, (heHoadTaaenH, METHIIOPAHX U IPYTHE).

K xoHniy o0y4yenus B 9 kjacce npeMeTHbIE Pe3yIbTaThl HA 0A30BOM YPOBHE JOJKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

PacKpbhIBaTh CMBIC]I OCHOBHBIX XHMHUUYECKHX TMOHSITHH: XUMHUUYECKHH AJIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, aHHUOH, MPOCTOE BEIIECTBO, CJIOXKHOE BEIECTBO, BAJICHTHOCTD,
AJIEKTPOOTPHUIIATEIHHOCTD, CTETICHh OKWUCJICHUS, XUMUYECKas pPEaKIus, XMMUYECKas CBS3b,
TeroBOH  3(p(deKT peaknuu, MOjib, MOJSIPHBIA 00BEM, pPACTBOp, AJIEKTPOJHTEHI,
HEDJICKTPOJIUTHI, JICKTPOIMTHYECKAs JUCCOIMAIINS, PEAKIIMA HOHHOTO 0OMEHa, KaTaJu3aTop,
XUMHYECKOE paBHOBECHE, OOpaTUMble ¥ HEOOpaTUMBIC pPEAKIMH, OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIC PEAKIINN, OKUCIUTEh, BOCCTAHOBUTEIb, OKHCIICHHE M BOCCTAHOBJICHHE,
ajutoTponus, aM()OTEpHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas),
KpUCTAJUTMYECKasi peni€Tka, KOPpPo3usi METAIJIOB, CIUIaBbl, CKOPOCTh XUMUYECKON peaKklnH,
npenenbHo gonyctuMas konueHtpamus [1JIK BemectBa;

HWIUIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MMOHATHH H IMPUMCHATH 3TU
IOHATHA IIPU OIIMCAHHUU BCUICCTB U UX npeBpameHI/Iﬁ;

UCIOJIb30BaTh XMMHMUYECKYI0 CHMBOJUKY [Jsi COCTaBjieHHs (OpMyn BEIIECTB U
YPaBHEHU XUMHYECKUX PEAKIIUI;

ONPEACISITh BAJEHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKUX JJEMEHTOB B
COCAMHEHMAX PA3JIMYHOIO COCTABA, MPUHAIJIEKHOCTh BELIECTB K OINPEAEIEHHOMY KIIAcCy
CoeMHEHMH 10 (hopMyitaM, BHJI XUMUYECKON CBS3H (KOBAJICHTHAS, HOHHAS, METAJUTHYCCKAS )
B HEOPraHMYECKUX COCJAMHEHUSX, 3apsA] MOHA 110 XUMUYECKO (hopmyre, XapakTep cpelbl B
BOJIHBIX pPAacTBOpax HEOPraHWYECKUX COEAUHEHHM, THUN KPUCTAUIMYECKOW PEIETKU
KOHKPETHOI'O BELIECTBA;

packpbiBath cMmbici [lepuoauueckoro 3akona JI. V. MenzeneeBa u IeMOHCTPUPOBATH
€ro IMOHMMAaHHWE: ONHCHIBATh W XapaKTepu3oBaTh TaOmuuHyto ¢opmy Ilepuomudeckoii
CUCTEMbI XUMUYECKHX DJIEMEHTOB: Pa3nuaTh MOHATHUS «TJIaBHas MoArpynmna (A-rpymnmna)» u
«mmobounas nmoarpynna (b-rpymnmna)y, Mansie 1 O0JbIIHE TIEPUOBI, COOTHOCUTH 0003HAUCHUS,
KOTOpbIE UMEIOTCS B MEPHOIUYECKON TaOIUIlE, C YUCIOBBIMUA XapaKTEPUCTHKAMU CTPOCHHUS
aTOMOB XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3aps] sjapa, oOIiee YUCIIO DIIEKTPOHOB H
pacmpesieieHne WX MO0 DJIEKTPOHHBIM CJOSIM), OOBICHATH OOIIMEe 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB DJIEMEHTOB U UX COG}II/IHGHI/Iﬁ B IIpcaciiax MaJlbIX MEPHUOAO0B U I'NTABHBIX
MOATPYII ¢ YYETOM CTPOCHHUS UX aTOMOB;

KJIacCU(UIUPOBATh  XUMHUYECKHE  DJIEMEHThl,  HEOPraHMYEeCKUE  BEIIECTBa,
XUMHUYECKHE peakiuu (M0 4YHCIy M COCTaBY YYaCTBYIOIIMX B PEAKIMU BEIIECTB, I10
Ter10BOMY 3((EKTy, M0 U3MEHEHHUIO CTENEHEN OKUCICHHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBATh) OOIMIME U crenupuyecKkue XUMHUYECKHE CBONCTBA
IIPOCTBIX M CJOXHBIX BEILECTB, MOATBEP)KIAs ONUCAHUE INPUMEPAMU MOJEKYJSPHBIX U
VMOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUil;

COCTaBJIATh YPABHEHUS JIEKTPOJIUTUUECKON JTUCCOMAMN KUCITIOT, IIEJI0YEH U COJIEH,
MOJIHBIE M COKpAalIEHHBIE ypaBHEHUS PEaKIUii HMOHHOTO OOMEHa, ypaBHEHHUs peakiui,
MOATBCPKAAIOIUX CYHICCTBOBAHUEC TeHETHYECKON CBSI3N MCXKAY BCHICCTBAMU PA3JTMYHBIX
KJIACCOB;

PaCKpbIBATh CYHMIHOCTb OKHUCJIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ nocpeACTBOM
COCTaBJICHHUA 3JICKTPOHHOT'O OajlaHca STHX peaKHHfI;

IMIPOTrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCMMOCTHU OT HUX CTPOCHHSA, BOSMOXKHOCTHU
MPOTCKAHUS XUMHUYCCKUX HpeBpaH_[CHI/Iﬁ B pa3JINYHBIX YCIIOBUSAX;



BBIYUCIIAT OTHOCHUTEIBHYKO MOJICKYJSIPHYIO M MOJIIDHYIO MAacChl BEILECTB,
MacCoOBYIO JOJII0 XHMHYECKOTO 3J€MEHTa MO (OpMyNe COEIUHEHMs, MAacCOBYIO JOJIO
BEILECTBA B paCTBOPE, IPOBOJAUTH PACUETHI I10 YPABHEHUIO XUMUYECKON PEaKLIUH;

coONIOaTh TMpaBWJIa TOJIb30BAHUS XUMHYECKOH TOCylmoll © 1abopaTopHBIM
o0opylIoBaHWEM, a TaKXKe TMpaBwia OOpalmIeHHs C BEHIECTBAMH B COOTBETCTBHUU C
WHCTPYKIUSMHU IO BBITOJHEHUIO 1a00paTOPHBIX XHUMHYECKUX OMBITOB MO IMOJYYCHUIO H
coOMpaHuIO ra3000pa3HBIX BEIIESCTB (AaMMHAKa M YTIJIEKHUCIIOTO rasa);

MIPOBOJIUTH PEAKLIUH, IIOATBEPKIAIONINE KAUeCTBEHHBIN COCTaB PAa3MYHbIX BEIICCTB!
pacro3HaBaTh ONBITHBIM MyTEM XJIOPHI-, OpOMHI-, HOIUA-, KapOoHaT-, pocdar-, cunmkar-,
cynb(haT-, TUAPOKCHUA-MOHBI, KAaTHOHBI AaMMOHHS ¥ HWOHBl H3YyYCHHBIX METAJLIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTraHUYECKHUX BEILECTB;

MPUMEHSTh OCHOBHBIC ONEpPAIlMH MBICIUTEILHON JCITEIPHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IICHNEe, CUCTEMATH3aIMIO, BBISBICHUE MPUIHMHHO-CIICICTBEHHBIX CBS3CH —
JUISL U3YYEHHsS] CBOMCTB BEIECTB M XUMHUYCCKUX PEAKIHH, €CTECTBEHHO-HAYYHBIC METOIbI
Mo3HaHUsT — HAOIIOJCHUE, W3MEpPEHUE, MOJCIUPOBAHKUE, OKCICPUMEHT (peallbHbIM W
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
No || HaumeHoBaHueE pa3aesioB U KonnuectBo yacoB ‘ DJIEKTPOHHBIE
n/m TCM IIPOTPAMMBI Bcero || Konrponbnsie | [Tpaktuyeckue (muposbie)
paBoTHI paBoTHI o0pa3oBaTelbHbIC
pecypcsl
‘Pasue.ﬂ 1. ITepBoHaYaTbHbIE XUMHYECKHE MOHATHS ‘
1.1 | Xumus — BakHas 00J1aCTh 5 2 [[BubmuoTeka [JOK
€CTECTBO3HAHUS U https://m.edsoo.ru/7f41
MPAKTUYECKOMN EATCIbHOCTH 837c]]
YeoBeKa
1.2|[BemecTBa 1 XUMHUYCCKHE 15 1 [[BubmuoTeka [JOK
peakiun https://m.edsoo.ru/7f41
837c]]
‘I[O63.BI/ITI) CTPOKY ‘
‘I/ITOFO 10 pasfeny H 20 H ‘

‘Paaz[en 2. BaxkHeiimme npeacTaBuTe M HEOPraHMYeCKUX BeleCTB

2.1||Bo3nyx. Kucnopon. Ilonstue 6 [[bubmuoteka [IOK
00 okcHIax https://m.edsoo.ru/7f41
837c]]
2.2||Bonopon.Ilonsarue o 8 1 [[bubmuoteka [IOK
KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41
837c]]
2.3||Bona. PactBopsr. [TonsiTre 5 1 1 [[BubmmoTteka LIOK
00 OCHOBaHUSX https://m.edsoo.ru/7f41
837c]]
2.4||OcHOBHBIE KJIACCHI 11 1 1 [[BubmmoTteka IIOK
HEOPraHNYEeCcKuX https://m.edsoo.ru/7f41
COeIMHEHU I 837c]]
‘I[O6aBI/ITB CTPOKY ‘
‘I/IToro 10 pa3jeiy H 30 H ‘

Paspnen 3. llepunonnueckuii 3axkon u [lepuoguyeckas cucremMa xumuieckunx 3jaementosn /1. U.
MenpeneeBa. CTpoeHne aToMOB. XUMH4yecKas cBsA3b. OKUCIANTEIbHO-BOCCTAHOBUTE/IbHbIE

peakuun

3.1|[Tepuonnyeckuii 3aK0H U 7 [[BubmuoTexa [JOK
[Meproanveckas cucrema https://m.edsoo.ru/7f41
XUMHAYECKHUX 3JIeMEeHTOB [1. 837c]]
N. MenaeneeBa. Ctpoenue
aroma

3.2 | XumMuueckasi CBA3b. 8 1 [[BuGmmoTtexa IIOK
OKHCITUTENBHO- https://m.edsoo.ru/7f41
BOCCTAHOBUTEIIbHBIE 837c]]
peaxun

‘I[O6aBI/ITL CTPOKY ‘

Hroro no paszneny 15 [[bubamnoreka [IOK

https://m.edsoo.ru/7f41
837c¢]]
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‘H06aBI/ITI> MOYJIh

‘H06aBI/ITI> pasmen

PeszepBHoe Bpemst 3 [[bubmuoTexa [IOK
https://m.edsoo.ru/7f41
837c]]

OBHIEE KOJIMYECTBO 68 4 5

YACOB I10 ITPOTPAMME

9 KJIACC

Ne || HaumeHnoBaHue pa3aeiioB U TEM ‘ KomnuectBo yacos ‘ aﬂeKTpOHHBIe

n/m TIpOTpaMMBbl Bcero || Konrponsnsle || IIpakTuueckue (ndppossie)

paGoThl paGoThl o0Opa3oBaTeNbHEIC

| pecypesl

Pa3znes 1. BemecTBo 1 XUuMH4YeCKHe peakuuu ‘

1.1\TToBTOpenue u yriyoacHue S 1 [[BubmmroTeka IIOK

3HaHUI OCHOBHBIX pa3zeiioB https://m.edsoo.ru/7f4
| |[xypca 8 knacca 1a636]]

1.2||OcHOBHBIEC 3aKOHOMEPHOCTH 4 [[bubmuoteka [IOK

XMUMHUYCCKHX PeaKiui https://m.edsoo.ru/7f4
L 1a636]]
1.3||nexTponuTryeckas 8 1 1 [[Bubmmoreka ITOK

MIACCOLUAANS. XUMUUYECKHE https://m.edsoo.ru/7f4
| ||peakuuu B pacTBOpax 1a636]]

‘I[O6aBI/ITI> CTPOKY ‘

‘I/ITOFO 0 pasaeny H 17 H ‘

‘Pa3)1e.11 2. HemeTa/uibl M MX COeIMHEHHS ‘

2.1/|0061m1as xapakTepucTUKa 4 1 [[bubmnoreka [IOK

XMMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/7t4
| |[VIIA-rpynmsl. I"anorenst 1a636]]
2.2||00m1as XxapakTepucTUKa 6 [[bubmnoreka LIOK
XHUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/7f4
VIA-rpynmesr. Cepa u eé 1a636]]

| ||coenunenus

2.3||00mIas xapakTepucTUKa 7 1 [[Bubmmoreka IJOK
XUMHAYECKHX 3JIEMEHTOB V A- https://m.edsoo.ru/7f4
rpynnbl. A30t, pocdop u ux 1a636]]

| ||coenunenus

2.4/|00mIas XxapaKTepUCTHKA 8 1 2 [[Bubmmoreka IJOK

XUMHUYECKHX 3JICMCHTOB https://m.edsoo.ru/7f4
IV A-rpynmel. Yriepon u 1a636]]

| |[KpeMHmii 1 X COeTMHEHHUS

Jlo6amTh CTpOKY ‘

‘I/ITOFO 10 paszeny H 25 H ‘

‘Pasnen 3. MeTaJli1bl M UX COeTHHEHHUS ‘

3.1||O6mmue cBoiicTBa METAJIIIOB 4 [[bubmuoTexa [IOK
https://m.edsoo.ru/7f4
1a636]]

‘BamHeﬁmHe METaJUTBI U UX H 16 H 1 H 2 H[[BI/I6J‘II/IOTeKa [HOK ‘
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D COEIUHEHHUS

https://m.edsoo.ru/7f4
1a636]]

‘I[O6aBI/ITI> CTPOKY

‘I/ITOFO 10 pa3zeiy

20 H

‘Pasz[e.ﬂ 4. XuMus 1 OKpyKaouas cpeaa

4.1/BemecTBa 1 MaTepHuasibl B 3 [[bubanoreka IIOK
KU3HU YeJIOBEeKa https://m.edsoo.ru/7f4

1a636]]

Jlo6amTh CTPOKY ‘

‘I/ITOFO 0 pazaeny “ 3 H ‘

l06aBuTh MOTTYTH |

‘I[OG&BHTL paszen ‘

PesepBHOE Bpems 3 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f4
1a636]]

OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME
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