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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XWMHM Ha YypPOBHE OCHOBHOTO 00mero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO 00IIEr0 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (eiepaabHOI pabouel MporpaMMbl BOCTTUTaHUS
U C yd€TOM KOHIIEMIUU TMpenojaBaHusi y4dyeOHOro mnpeamera «XuMUS» B
oOpasoBaTenbHbIX opraHuzamnusax Poccuiickoit @eneparuu.

[Iporpamma 1o XxuMuM Aa€T MPENCTABICHUE O IENsAX, OOIel cTpaTeruu
OoOy4eHHs, BOCHHUTAHHS M Pa3BUTHUA OOYYAIOIMIMXCA CPEACTBAMHU Y4eOHOTO
npenMera, YCTAHABIIMBAET 00s3aTebHOE IpeIMETHOE coziepKaHue,
npelycMaTpUBaeT paclpeesieHue €ro mo KiaccaM W CTPYKTYPUPOBAaHHUE II0
pasienaM M TE€MaM MpPOrpaMMbl IO XHUMHH, OINPEAEISeT KOJIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTepUCTUKHU COJlepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ U3YYEHUSI XUMHUU C  y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBsI3€H, JIOTMKU Y4€OHOr0 TMpoIecca, BO3PACTHBIX
0COOEHHOCTEW  00ydYarolmuxcsi, OmpenensieT BO3MOXHOCTH MpeaMeTa IS
peanm3anuy TpeOOBaHUN K pe3yibTaTaM OCBOCHUS OCHOBHOW 00pa30oBaTeIbHOM
nporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKXKEe TPEOOBAaHUU K
pe3yabTaram 00yueHUss XUMUU Ha YPOBHE 1IeJIed U3ydeHHUs MpeIMEeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBHON JEATENbHOCTH OOYYAIOMIErocsi MO OCBOEHHUIO
y4eOHOI'0 COJIEPKAHUS.

3HaHUWE XUMHHM CIYKUT OCHOBOM [ (POPMHUpPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, ero MnpeAcTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poiib UrparoT (QopMUpYyEMble XUMHUEU TMPEJCTaBICHUS O B3aUMONPEBPAIICHUAX
SHEPrUM W 00 SBOJIOIMU BEUIECTB B MPHUPOZE, O IMYTAX PEIICHUS TI00ATbHBIX
npo0jieM YCTOMYMBOTO PAa3BUTHSI UYEIOBEUYECTBA — CHIPhEBOM, HHEPTETHUUECKOMH,
MUIIEBOM U SKOJIOTUYECKON 0€30MacHOCTH, MTPOOIIEM 3]PABOOXPAHECHHUS.

N3yueHne xumun:

CIIOCOOCTBYET  pealm3allid  BO3MOXKHOCTEH  IIJIT  CaMOpasBUTUSL |
dbopMupoBaHUs KyJIbTYPhl IMYHOCTH, €€ 00111ei 1 (YHKIIMOHAIHLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEM
OoOy4JaromMxcs, HABBIKOB HX CAMOCTOSTENBHOW y4eOHOW JIESATeNbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIENOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCETHEBHOM XKM3HU, TaK U B MPOGECCUOHATIBHON JIeITeIbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOrO MBIIUICHHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJI0CTHOTO B3TJIsSI1a HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJIETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00 YyJaroIuXcs;



crocoOcTByeT (HOPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B 3KOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHbie HampaBlieHHsT B OOyYEHUM XUMUU OOECTIEUMBAIOTCS CIEIHU(PUKON
colepkaHUsl  y4eOHOro MpeaMeTra, KOTOpPBIA  ABIISETCS  NEAaroruuyecku
aJanTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKM XMMHUH Ha ONpe/IeIEHHOM JdTare e
pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIIETr0 0Opa30BaHUS OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOLIUMHCSI CHUCTEMBI IMEPBOHAYAIbHBIX TMOHSITHUH XUMHH, OCHOB
HEOPraHMYEeCKOM XHMHM W HEKOTOPBIX OTHENbHBIX 3HAYUMBIX TOHSITUH
OpraHUYECKON XUMUHU.

CtpykTypa coaep:KaHHs MPOTrpamMMbl MO XUMHUU CHOPMUPOBAHA HA OCHOBE
CUCTEMHOro noaxonaa Kk e€ msydeHuto. ComepaHue CKIIAIbIBAETCS W3 CUCTEMBI
MOHSATHUM 0 XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MMOHATHN O XUMHUECKON
peakiuu. OO0e H3TH CHUCTEMBI CTPYKTYPHO OpTaHHM30BaHbl MO MPHUHIUITY
MOCJIEIOBATEILHOTO PA3BUTHUS 3HAHUI HAa OCHOBE TEOPETUUYECKHUX IMPEICTABICHUN
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona /1. . MeHneneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOH CBSI3U;

— TpEeACTaBiIE€HUN 00 DIIEKTPOIUTHUYECKOM IUCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckne 3HaHHMS PACCMATPUBAIOTCS HAa OCHOBE OSMIMPUYECKH
NOJTYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OAHOTO
YPOBHS K JIPYrOMY, BBIONHSA QYHKIIMH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOUCTB,
CTPOCHUS Y BO3MOXHOCTEN MPAKTUYECKOT0 MPUMEHEHHUS U MOJTYUYCHHS N3y4aeMbIX
BELIECTB.

OcBoeHue nmporpaMMbl [0 XUMHUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABJIEHUS] O XUMUYECKOM COCTABIISAIOLIECH HAYYHOU KAPTUHBI MUpA B JIOTUKE
€€ CHCTEMHOM MPUPO/IbI, IEHHOCTHOTO OTHOWIEHHS K HAYYHOMY 3HAHUIO U METOAAM
MO3HAaHUS B Hayke. M3ydeHue XMMHM MPOUCXOIUT C NMPUBJICYEHUEM 3HAHUMN U3
paHee M3YyYEHHbIX Y4eOHbIX npeameToB: «Okpyxaromuid mup», «buonorus. 5—7
Kiacce» U «dusuka. 7 Kmacey.

[Ipy w3ydyeHMH XUMHUM TPOUCXOAUT (GopMUpOBaHWE 3HAHUN OCHOB
XMMHUYECKON HayKH Kak OOJIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
NEATEIbHOCTH YETIOBEKA U KaK OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPBL. 3a/1aua
y4eOHOr0 TpeMeTa COCTOUT B (hOPMHUPOBAHUU CHUCTEMbI XUMHUYECKUX 3HAHUN —
BOKHEHTITNX (DAKTOB, MOHATHHA, 3aKOHOB M TEOPETUUECKHX MOJIOKEHUH, TOCTYITHBIX
000011IeHHIT MHUPOBO33PEHUECKOr0 XapakTepa, si3blka HAYKH, B MPUOOLIEHUU K



HAyYHBIM METOJIaM MO3HAHWS TIPH M3YYCHHUH BEIIECTB M XMMHUYCCKUX PEaKIHid, B
(GbopMHUPOBAHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUN U UX IPUMCHEHUH B YI€OHO-
NO3HABATEILHON M Y4eOHO-HCCIEI0BATEIHCKON IeATEThHOCTH, OCBOCHUH TPaBHI
0e301MacHOro oOpaIeHus ¢ BEIIECTBAMH B TTIOBCEHEBHOM JKU3HHU.

[Ipy M3ydeHun XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMS BAKHOE
3HaYCHHE MPUOOPENTH TaKue IIeITH, KaK:

— (dopMupOBaHHE WHTEIJIEKTYaTbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY TNPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBHSIM JKH3HU;

—  HampaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTHYeCKoe MpuOOIICHHE
OoOy4JarommMxcs K CaMOCTOSTEIbHOM TMO3HABATEIHLHON JEATENbHOCTH, HAyYHBIM
MeToAaM IMO3HaHus, (POPMUPYIOIMIMM MOTHUBALMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUHY;

— o0ecreueHne yCiaoBUd, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00 YyJaArOIUMHUCS
OTbITA Pa3HOOOPA3HON MEATETHHOCTH, TMO3HAHWS M CaMOITO3HAHUS, KITFOUYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIINN), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUJOB JICITCIBHOCTH;

— (opmupoBanre oO0meH (HYHKIMOHATBLHOH W  €CTECTBCHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHHUH OOBSICHITH W OIICHUBATH SIBICHUS
OKPYXKAIOIIET0 MHpA, UCIOJB3Yysl 3HAHWUS W OMBIT, MOJYYCHHBIC MPU H3YICHUH
XUMUH, MPUMEHATh UX MPU PEIICHUH MTPOOJIEM B MOBCETHEBHON KU3HU U TPYAOBOU
NeSITeNbHOCTH;

— ¢opMupoBaHHWE y OOYyYalOIIUXCS TYMAaHUCTUYECKHX OTHOIIEHUH,
NOHUMaHUSl UEHHOCTH XUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH HKOJIOTHMUYECKHU
1EJIeCO00pa3HOro0 TOBEJAEHUSI B OBITY W TPYAOBOM JEATEIHHOCTH B LEISAX
COXPAHEHHSI CBOETO 3/I0POBbS U OKPYIKAIOLIEH IPUPOTHON CPEBI;

— pa3BUTHE MOTHBAIMK K OOY4YEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHMS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQUiIs ¥ HAMPaBIEHHOCTH JaJbHEHIIIETO
o0y4eHusl.

OO6miee UncI0 4YacoB, OTBEIEHHBIX ISl U3YUYECHHS] XUMUU Ha YPOBHE OCHOBHOTO
obmrero obpaszoBaHus, cocraBiser 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJento), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHME OBYYEHUA

8 KIIACC

IlepBoHayaIbLHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiab XUMHUM B JKM3HU 4YelOBEKa. XUMUSI B CUCTEME HayK.
Tena wu BemectBa. DU3MYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BeuecTB. [loHsiTHE O MeTOAaxX MO3HAHUSA B XMUMUU. YHMCThIE BEIIECTBA U CMECH.
Cnoco0sbI pa3jieneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE 3JEMEHTbl. CHMBOJIBI XUMHUYECKHUX
anemMeHTOB. [IpocThie U ClI0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckast popmyiia. BaleHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BellecTB. OTHOocUTENbHAs aTOMHasg macca. OTHOCUTENbHAs
MOJIEKYJIsIpHast Macca. MaccoBasi 10JIsl XUMUYECKOT0 3JIEMEHTA B COEIMHEHUU.

KomnuectBo BemectBa. Moinb. MonsipHast Mmacca. B3auMocBsi3p KOIMYECTBA,
Macchl W 4YHCJIAa CTPYKTYPHBIX €IMHMI[ BemlectBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCIMHCHUH.

@u3NUeCKUe U XMMHUUYECKHUE SBICHUS. XUMHUUECKas peakuus U €€ MPU3HAKHU.
3aK0H COXpaHEHHSI MAcChl BEIIECTB. XWUMUYeCKHe ypaBHeHMs. Kiaccubukamms
XUMUYECKUX PEAKIUN (COSTUHEHMS, Pa3JI0KEHUS, 3aMEIIECHUs, 0OOMEHA).

Xumuueckuit IKCnepuMenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJIOH, MpaBujiaMu paboThl B JIaOOpaTOpUH U
npuéMamMu obpareHus: ¢ JJabopaTopHbIM 00OpPYIOBAHUEM, U3YYCHHUE W ONMUCAHUE
bu3NYEeCKNX CBOMCTB 00pa3llOB HEOPraHMYECKUX BEIIECTB, HAOIIOICHUE
¢usznuecknx (IUIaBJIeHUE BOCKA, TasHUE JIbJla, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHWE U KOHJICHCAIMsI BOJIbI) M XMMHUYECKHX (FOpEHUE CBEYH, NMPOKAIUBAHUE
MEJHOM MPOBOJIOKH, B3aUMOEHCTBUE MENIa ¢ KUCIIOTOMN) SBICHUM, HAOIIOEHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiui (pasjioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHJIOM Oapusi, pa3joKeHUEe THIPOKCHa
menu (1) mpu HarpeBaHuu, B3auMo/ieiicTBHE Kee3a ¢ pactBopoM conu meau (1),
U3Y4YCHHE CIIOCOOOB PA3JCICHUs CMECEH: C TOMOIIBI0 MarHuTa, (PriIbTpoBaHUE,
BBITIAPUBAHUE, JUCTUIUISIIUSA, XpoMaTorpadus, mpoBeeHUE OYUCTKU MOBAPEHHON
coilu, HaONIOJEHHWE W  ONUCAaHUE  Pe3ylbTaTOB  NPOBEIEHHUS  OIbITA,
WUTIOCTPUPYIOIIErO0 3aKOH COXPAHEHHS MACChl, CO3JaHUE MOJENEd MOJIEKYJ
(I1IapoCcTEP>KHEBBIX ).

BaxHeiue npeacTaBuTe/Id HEOPraHMYeCKUX BellecTB

Bo3agyx — cmech razoB. CocraB Bo3nyxa. Kuciopon — sneMeHT U mpocToe
BemecTBO. Haxokmenue kuciopoma B Tpupone, (GU3HUECKHE W XUMHYECKUE
cBoiictBa (peakuuu ropeHus). Oxcuzasl. [Ilpumenenue xkucnopoma. CrocoOb!
MOJIYYEHUsT KHUCIOpoJa B JabopaTopud U MPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopojaa B npupojae. O30H — aJIoTponHas MOAU(PUKALINS KUCIOPO/IA.



TerioBoil 3(p(GEeKT XMMHUYECKOW pPEAKUUU, TEPMOXUMHUYECKHUE YpaBHEHMS,
9K30- M DJHAOTEPMHUUYECKHE peaKIuu. TOIUIMBO: yroiab M METAaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOro 3¢ (deKTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bonopon — anemenT u npoctoe BeniectBo. Haxoxnenue Bogopoaa B mpupoe,
buznyecke 1 XUMUIECKHE CBOWCTBA, MPUMEHEHHE, CTIOCOOBI Momy4ueHus. Kuciotsr
Y COJIM.

MossipHbIii 00BEM ra3oB. Pacu€rsl Mo XUMUUYECKUM YPaBHEHHSIM.

duznyeckue CBOMCTBA BOJbL. Boma kak pacTtBoputenb. PacTBOpBI.
Hacepiienuble 1 HEHAChIIEHHbIE PAacTBOPbL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEIIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOALI. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie U B KHM3HU 4yenoBeka. KpyroBopor Boabl B MPUPO/IE.
3arps3HeHue NpUpPOAHBIX BOJ. OXpaHa U OYKUCTKA MPUPOIHBIX BOJ.

Knaccudukanus neopranndeckux coenuHeHuit. Oxcunbl. Knaccuduxanms
OKCHUJIOB:  coseoOpasywoniue (OCHOBHBIE, KHUCJIOTHbIC, aM(oTepHbIE) U
HeconeoOpaszyromue. Homenknatypa okcunoB. Dusznueckue M XUMHUYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccupukanust ocHOBaHWI: WIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHkimarypa ocHoBaHuM. DPU3MUECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnorel. Knaccudukarnus kucnor. Homenknarypa kucinor. Ousndeckue u
XAMUYECKHE CBOMCTBAa KHUCIOT. Psan aktuBHocTm merayuioB H. H. bekerosa.
[Tony4yenue KUCIIOT.

Conu. HomeHnkiarypa cosneil. Pu3ndyeckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonydenue comnen.

I'eHeTnueckas CBSI3b MEXKY KJIAaCCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKChepumenm:

Ka4eCTBEHHOE ONPEIECICHUE COJIEPKaHUs KHCIIOPOAa B BO3AyXE, MOJYUYEHHUE,
coOupaHue, paclio3HaBaHUE W U3YYEHUE CBOICTB KHCIOPOJa, HaOJIOACHUE
B3aUMOJICMCTBUSL BEUIECTB C KHUCIOPOJAOM U YCIIOBUSL BO3HUKHOBEHHUS U
npeKpalieHus TopeHus (rmoxapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIOB U OITUCaHUE
UX CBOWCTB, IMOJNIy4eHHE, COOMpaHHWe, pacCNo3HABAaHME W W3YYCHHE CBOWCTB
BOZOpoja (ropeHue), B3auMoencTeue Bojioposa ¢ okcugom menu (1) (Bozmoxxno
UCIIOJIb30BaHUE BUAEOMATEPUAIIOB), HAOIIOAEHHE 00Pa3I[0B BEIIECTB KOJINYECTBOM
1 Momb, uCCleIOBaHHE OCOOEHHOCTEH pACTBOPEHMS BEIIECTB C Pa3IMYHOM
PacTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C ONPEAECIEHHOM MAacCOBOM JOJIEN
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJbI C MeTalaMu (HAaTpueM U
KaJbliieM) (BO3MOXKHO HCIIOJIb30BaHHE BHUEOMATEPHUATIOB), HCCJIEIOBaHUE
00pa3110B HEOPraHUYECKUX BEIIECTB PA3TMUHBIX KJIACCOB, HAOJIOIEHUE U3MEHEHUS
OKpAaCKH MHJIMKATOPOB B paCTBOPaX KUCIIOT U IIEIOYEH, U3YUEHNE B3aUMOIECHCTBUSA



okcuna meau () ¢ pactBopom cepHOM KUCIOTHI, KHUCJIOT C METallJlaMH, peakiui
HEUTpaIN3alui, NOJyYEHUE HEPACTBOPHUMBIX OCHOBAHWW, BBITECHEHHUE OJHOTO
MeTajuia JPYruM U3 pacTBOpa COJIM, PELICHUE DKCIEPUMEHTAJIBHBIX 3a/1a4 110 TEME
«BaxkHenmne Kiaccbl HEOPraHUYECKUX COEAUHEHUIN.

IMepuonuueckuin 3axkoH u Ilepuoauyeckass cucTeMa XHUMHYECKHUX
jaemMenToB JI. U. MengeneeBa. Crpoenne aTroMoB. XMMHYECKasi CBSI3b.
OKHCIMTENTbHO-BOCCTAHOBHUTEIbHbIC PEAKIMU

[lepBble MOMBITKM KiIaccU(UKAIMM XUMUYECKUX 3jeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
raJloreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aM(pOTEPHbIE OKCHIbI
Y TUIPOKCUIBI.

[Tepnonnueckuit 3akoH. [lepuoanueckas cucreMa XUMAYECKHUX 3JIEMEHTOB /1.
N. Menpneneesa. Koporkonepuoanas u qnuHHonepuoanas popmsl [lepuoanaeckoit
cucreMbl xumuyeckux siemeHtoB JI. M. Menneneesa. Ilepuonsl u rpynmsl.
@uU3NYECKUN CMBICI MTOPSIAKOBOIO HOMEpPA, HOMEPOB MEPUOAa U TPYIIIbI JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otomnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aroMOB MepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
ITepunonnueckoin cucremsl . M. MenneneeBa. XapakTepUCTUKa XUMHUYECKOIO
3JIEMEHTA 110 ero nonoxenuro B [lepuonnueckoit cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHMSI pajJuyca aTOMOB XWUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOJIAM.

3nauenue [lepnoanueckoro 3akona u [lepruoguyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB JUId pa3BuUTHs Hayku W mnpaktuku. [[. M. MenneneeB — yuy€HbIi U
IPaKIaHMH.

Xumuueckast cBsa3b. KoBanmeHTHas (monsipHass M HEMOJISIpHAs)  CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. FIOHHAs CBS3b.

Crenenp  okucieHusi.  OKHCIUTENIBHO-BOCCTAHOBUTENBHBIE  PEAKLIUU.
[Ipouecchl OKMCIEHUS U BOCCTAaHOBJIEHU. OKUCIHUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4eHHe OO0pa3IOB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJICHCTBHE
TUAPOKCUAA ILMHKA C pacTBOPAMHM KHCIOT M IIEJIOYEH, IPOBEIAEHUE OIIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBI  OKUCIWUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakluuu pa3ioKeHUs, COeTMHEHUS).

Mescnpeomemmnuie ceasu

Peanuzanmst MeXIpEeAMETHBIX CBSA3E€M INPU HM3YYEHHM XUMUU B 8 Kjacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIOJIb30BaHUME KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MNOHSITUH, TaK U MOHATHUH, SIBISIOUUXCS CUCTEMHBIMH ISl OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



OO0mye ecTeCTBEHHO-HAYYHBIE MOHATHUSA: HAy4dHbIN (DakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HaOIO/IEHNUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBICHUE.

dusnkKa: Marepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOIIbI,
PaaMOaKTUBHOCTh, MOJEKYIa, AJIEKTPUUYECKUI 3aps]l, BEIIECTBO, TEJIO, O0BEM,
arperaTHOE€ COCTOSIHME BeIeCTBa, ra3, (U3MYECKHE BEJIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHETHI, 3BE311bI, COoNHIE.

buonorus: dorocunres, ApIxanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHbBIE TOPOABI, TOTE3HbIE
MCKOIIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMH4YeCKasi peaKkus

[Tepnonnueckuit 3akoH. [lepuoanuueckast cucreMa XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUH CBOMCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIHS, KATbLUI U UX COEAUHEHUM
B COOTBETCTBUM C IIOJOKEHUEM DJJIeMEHTOB B Ilepuogmueckoin cucreme u
CTPOECHHUEM HX aTOMOB.

CrpoeHune BemiecTBa: BHIBI XUMHUYECKOW CBSI3U. THIIBI KPUCTATIMYECKHUX
PELIETOK, 3aBUCHMOCTh CBOMCTB BEILECTBA OT THIA KPUCTALINYECKON PEIIETKH U
BHJa XUMHYECKOU CBA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHUX BELIECTB. XHUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJJAcCaM HEOPTaHUYECKHUX
COCIMHEHUN, TeHETUYECKas CBSI3b HEOPIaHUYECKUX BEILIECTB.

Krnaccudpukanus XuMHUECKUX PEaKIU MO pa3IMYHbIM MPU3HAKaM (110 YHCTY
U COCTaBy YYAacCTBYIOLIMX B pEAKLUMU BEHIECTB, MO TeIIOBOMY 3(deKkTy, Mo
U3MEHEHHIO CTETCHEeW OKUCIEHUS XMMHYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, MO
YYACTHUIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKHE PEAKLINH, TEPMOXUMHUYECKUE
YPaBHEHHSI.

[TonsiTue 0 ckopocTH xumuyeckod peakuuu. [loHsTHE 00 0OpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [[oHATHEe 0 TOMOTE€HHBIX U T'€TEPOTCHHBIX
peakuusx. Ilonsatne o karanmse. [loHsaTue 0 xumuueckom paBHoBecun. DakTopsl,
BIVSIONIME HA CKOPOCTh XMMHYECKOW PpEAKUUU W TOJ0KEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHCIIUTETbHO-BOCCTAHOBUTEILHBIE ~ PEAKIMM,  JJIEKTPOHHBIM  OajaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIIbHOU peaKuunH. CocraBienue YpaBHEHUU

OKHUCIUTCIBbHO-BOCCTAHOBUTCIIbHBIX pCaKL[I/Iﬁ C HCIIOJb30BAHUECM METOoAAa
OJICKTPOHHOI'O Oajanca.



Teopust JIEKTPOIIUTUYECKON JUCCOUNALIMU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
KaTtnonsl, annoHsl. MexaHW3M [IHMCCOLMAIMU BEIIECTB C Pa3JIMYHBIMUA BHUAAMU
XxuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiun nonHoro oomMeHa. Y cjaoBusl MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
NOJIHBIE M COKpallEéHHbIE HOHHBIE YypaBHEHUs peakuuid. CBoiicTBa KHUCIOT,
OCHOBAHUM U COJIEH B CBETE MPEACTABICHUMN 00 2JIEKTPOIUTUUECKON TUCCOIHAIIUH.
KauectBeHHbI€ peakiiuu Ha OHBL. [IoHSTHE O TUIpONIN3E CONE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE C MOJCISIMM KPHUCTAUIMYECKUX PEIIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauIoB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JECHCTBUA  Pa3IU4HbIX  (PAKTOPOB, HCCIENOBAHHUE  AIIEKTPOIPOBOJIHOCTH
PacTBOPOB BELIECTB, MPOLIECCA AUCCOLMALIMH KUCIIOT, IIEJI0OUeH U coeil (BO3MOXKHO
UCIIOJIb30BaHUE BUJEO0 MAaTEPHUANIOB), MPOBEIECHUE OMNBITOB, HWLIOCTPUPYIOIIUX
NpU3HAKK TMPOTEKaHUs peakiuii HMOHHOro obOmeHa (oOpa3oBaHHE OCalKa,
BbIJICJICHWE Ta3a, 00pa3oBaHHWE BOJbI), OMBITOB, WLIIOCTPUPYIOMIHUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIM (FOpEHHE, PEAKUUU Pa3I0KEHU,
COCJIMHEHHUS), pACMO3HABAHME  HEOPraHMYECKUX  BEIIECTB C  IOMOIIBIO
KAUeCTBEHHBIX PEAKIU Ha HOHBI, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a1a4.

HemeTayibl 1 MX COeIMHEHHUS

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJION€HOB. XMMUYECKUE CBOMCTBA HA ITpUMeEpE XJiopa (B3auMOJIEHCTBUE
C MeTaJulaMH, HEMeTaJlaMH, Lenodamu). XjaopoBonopod. ConisiHas KHUCIOTa,
XMMHYECKUE CBOWICTBA, IOJy4YeHUE, MpuUMeHeHue. JlelictBue xiopa u
XJIOPOBOAOPOZA Ha OPTAaHU3M YeloBeKa. BaxkHelmue XJIOpUuabl U UX HAXOXKICHUE B
IIPUPOLE.

Ob6mas xapaktepuctuka 31eMeHTOB VIA-rpymmbl. OcoO0eHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTeNeHU okucieHus. CTpoeHue u (PU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPO/a U CEePhl. AJUIOTPOITHbIE MOAN(DUKAIIMN KUCIOPOJa
U cepbl. XUMHUUecKHe cBoicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMHYECKue cBOMCTBA. OKCUABI CEphl KAK IPEACTABUTENN KHUCIOTHBIX OKCHIIOB.
Cepnas kucnota, pu3nveckue 1 XMuMUYeCKre CBOMCTBa (0011IKe KaK MPeACTaBUTENS
KJlacca KHUCJIOT U crnenuduueckue). XUMHUECKUE PEeaKkiuH, JIeKalue B OCHOBE
IMPOMBIIIEHHOTO CToco0a TMONy4eHHUs] CepHOM KHUCIOThL. [IpumeHeHue cepHoit
KUcHoTbl. COonM CEepHOM KHCIOThI, KAayeCTBEHHAas peaklus Ha Cylab(ar-uoH.
Haxoxnaenue ceppl u €€ COCAMHEHUM B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolled Cpelbl COCIUHEHUSMHU Ccepbl (KUCIOTHBIE JOXKIH, 3arpsa3HEHUE
BO3/IyXa U BOTOEMOB), CIOCOOBI €T0 MPEAOTBPAIICHUS.



OO6mas xapakrtepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHHs. A30T, paCOpOCTPaHEHHE B MPUPO/IE,
buznueckne u XuMHueckue cBoiictBa. KpyroBopor azora B npupoje. AMMUakK, ero
dbusznueckre U XUMUYECKHUE CBOMCTBA, TIoJyueHrue u npuMenerune. Colu aMMOHUS,
X pU3NUECKNe U XUMUYECKHEe CBOWCTBA, MpUMeHeHne. KadecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THas KHCJIOTa, €€ TOJydeHHe, QU3HUYECKHEe M XUMHUYCCKUC
cBOlcTBa (0OIIME Kak MPEJNCTAaBUTENS KJacca KHUCIOT M crhelupuyecKue).
Hcnonp30BaHre HUTPATOB U COJICH aMMOHHMS B KQUeCTBE MUHEPAIbHBIX YI00PSHHUH.
XHUMHYECKOE 3arpsA3HEHUE OKPYKAIOIIEH CPebl COEIUHEHUIMHU a30Ta (KUCIOTHbIE
JOKIU, 3arps3HEHUE BO3Ayxa, MOYBBI U BOAOEMOB). Docdop, amioTpornHbie
moaudukanuu dochopa, puznueckne u xumudeckue cpoiictBa. Okcua dochopa
(V) u dochoprast kucimora, GU3NIECKHE U XUMHUYECCKHE CBOMCTBA, MOJTydYEHUE.
Hcnonb3oBanue (hochaToB B KaUeCTBE MUHEPATIBHBIX YI00PEHUIA.

O6mas xapakrtepuctuka s1eMeHToB IVA-rpynmbel. OCoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepPHBIE CTENICHU OKUCIIEHUS. Y TJIepO/1, AJTIOTPOIHbIE MOIU(DUKAIINY,
pacnpocTpaHeHue B Mpupoze, Gu3ndecKue U XuMHUIECKUE CBOWCTBA. AcopOims.
Kpyrosopor yrimepona B mnpupoae. Okcuipl yriepona, HX (QU3MYECKUE U
XUMHUYCCKHE CBOWCTBA, JICHCTBHE HA JKUBBIC OPraHW3MbI, IOJIy4YeHUE U
NpUMEHEHHEe. DKOJIOrHYeCKHe MpoOJeMbl, CBsA3aHHbIe ¢ okcuaoM yriepona (1V),
TUMO0Te3a TI00aTBbHOTO TMOTEIUICHHUS KIMMaTa, MapHUKOBBIN 3¢ @dekT. YronbpHas
KUCIIOTa U €€ COoNM, UX (PU3MYecKkue M XUMUYECKHE CBOMCTBA, IOJyYCHHE U
npuMmeHeHue. KavecTBeHHass peakiuss Ha KapOoHaT-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBINIJIEHHOCTH U CETHCKOM XO035HCTBE.

[TepBoHaUaNbHBIE TOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COCAUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJI, INIMLEPUH, YKCYCHAsl KHCIIOTA).
[IpupogHbie HMCTOYHUKUA YTIE€BOAOPOAOB (Yyroib, NPUPOAHBIA Ta3, HedTh),
NPOAYKTHI UX TepepaboTku (OC€H3MH), UX pPOJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOTOTMYECKU BaXKHBIX BEIECTBAX: )KHpaXx, OeiKax, yrieBojgax — U ux
polM B KM3HM 4eJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPraHMYECKUX COCTUHEHUH.

KpemHunii, ero ¢usnueckue W XHUMHUYECKHE CBOWCTBA, IMOJIyYCHUE U
npuMmeHeHue. CoeqnHeHns KpeMHusl B mpupoje. O01ue npeacTaBieHus 00 OKCuae
kpemuus (V) u kpemHueBoi kuciaore. CUIMKATBI, UX UCIOJIb30BAaHUE B OBITY, B
POMBIIIEHHOCTH. BakHeilire cTpouTenbHble MaTepuaibl: KEpaMHKa, CTEKIIO,
IeMeHT, OeToH, kene300eToH. IlpobOiieMpl  6€30macHOTO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B IIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHre 0Opa3lloB HEOPTraHWUYECKHUX BEIIECTB, CBOMCTB COJISIHON KHUCIOTHI,
NIPOBE/ICHNE KAaUeCTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOJIOJCHUE MPU3HAKOB



UX MPOTEKaHHs, OIBITHI, OTPAXKAKOIIUE (PUINYECKHE M XHWMHYECKHE CBOMICTBa
TaJIOTEHOB M UX COEJUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TaJIOT€HUI0B), 03HAKOMIIEHHE C 00pa3liaMu
ceppl M €€ COCOIUHEHUSIMH (BO3MOXKHO HCIIOIb30BaHUE BUJEOMATEPUATIOB),
HaOJI0/IeHNe Tpoliecca OOYTTIMBAaHUS caxapa Moj AeUCTBUEM KOHIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YYEHUE XUMUUYECKIX CBOMCTB pa30aBI€HHON CEPHON KUCIIOTHI,
NIPOBE/ICHNE KaYeCTBEHHON peaklMy Ha Cyib(haT-uoH U HAOJI0IeHHE TPU3HaKa e
NPOTEKaHMsI, O3HAKOMJICHHE C (DM3MYECKUMHU CBOWCTBaMH a30Ta, ¢docdopa U Ux
COEIMHEHUN (BO3MOXKHO HCITOJIb30BAaHUE BUIECOMATEPUAJIOB), 00pa3iaMu a30THBIX
u (dochopHbIX yI0OpeHUH, MONydyeHue, coOMpaHue, paclio3HaBaHUE U U3Y4YCHUE
CBOWCTB aMMHaKa, NPOBEJACHUE KAYECTBEHHBIX pEAKUUA HAa HOH aMMOHHUS U
docar-uon u UIydyeHHE TPHUIHAKOB UX NPOTEKAHUS, B3aHUMOACHCTBHE
KOHLUEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXXHO HCIOJb30BaHUE
BUJIEOMATEPUAIIOB), HM3YUYEHHE MOJIEIe KPUCTAUNIMYECKUX PEIIETOK anmasa,
rpadura, QymiepeHa, O3HAKOMJICHHE C MPOILIECCOM aJCOPOIMH PAaCTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHMBOrasza, MOJy4YECHUE,
coOupaHue, pacClio3HaBaHUE M M3YYEHUE CBOMCTB YIJIEKHCIIOrO ra3a, MpOBEJIEHUE
KaueCTBEHHBIX peaKklMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3YUEHHE MPU3HAKOB HX
IPOTEKAHMs, O3HAKOMJIEHHWE C MPOAYKIMEH CHIMKATHONM IPOMBINUIEHHOCTH,
pelIeHre SKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «BakHeilllne HeMeTaulbl U X
COETMHEHUS.

MeTasibl 1 MX COCAUHEHUSA

OO6mras xapakTepUCTUKAa XUMHUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux noynoxkeHus B Ilepmomnueckon cucreme xuMmuueckux dnemenros /[l M.
MenneneeBa u cTpoeHuss aToMOB. CTpOeHHE METAILIOB. MeTtamnueckas CBsI3b U
METaJUIMYECKAas] ~ KpUCTAJUIMUECKass  PEmIETKa.  JJIEKTPOXUMUYECKUH  pAl
HaIpsDKeHU MeTtauioB. du3nueckue U XMMUUYECKUE CBOMCTBA MeTallioB. OO0mue
CrocoObl ToNydeHus MeTayioB. [loHATHE O KOPpPO3UMM METAIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOoppo3uu. CruiaBsl (CTallb, 4YyT'YH, JIOPATIOMUHUNA, OpOH3a)
U UX NMPUMEHEHHE B OBITY U MPOMBIILICHHOCTH.

[llenounsie MeTasuibl: noyioxkeHue B llepuoamyeckon cucreme XMMHUECKHUX
anementoB /. M. MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXIECHHE B IPUPOIE.
duznyeckre U XMMHUYECKUE CBOMCTBA (HAa mpumMepe HaTpust U kanus). OKcuabl u
TUAPOKCUABI HAaTpusi W Kaiug. [IpuMEHeHHWe IIEeNOYHBIX METAUIOB U HX
COCIMHEHNUH.

[[lenouyHo3eMenbHbIE METaJIbl MAarHuii M KajbllUil: MOJ0XKEHHE B
[Tepuognueckon cucreMe xumudeckux 3yemenToB 1. 1. MenneneeBa, CTpoeHne ux
aTOMOB, HAXOXJEHUE B NIpupoje. PU3NUECKNE U XUMUUYECKHE CBOMCTBA MarHusl 1



Kasblus. BaxuHelive coeIMHEHUS KabIus (OKCUJI, TUIPOKCU/I, cou). ZKECTKOCTD
BOJIbI U CLIOCOOBI €€ YCTPAHEHHUS.

AJIIOMUHUI: TI0JIO)KeHUE B [lepuouueckoi cCUCTeME XMMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroma, HaxOoxAeHHUE B mnpupone. Pusnyueckue u
XUMHUYECKHE CBOMCTBA aTIOMUHUA. AM(OTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
AJIOMUHUSL.

Keneso: nonoxenue B [leproanueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /I,
N. MenneneeBa, cTpoeHHE aToMa, HAXOXKJIEHUE B mpupone. Pusnmyeckue u
XUMUYECKUE CBOMCTBA ele3a. OKCubl, THIpOKCU bl U conu xene3a (1) u xenesa
(1), ux cocras, CBOMCTBA U TOJTYYCHHUE.

Xumuueckuii IKChepumMenm:

O3HAKOMJICHHE C oOpasllaMi METAJUIOB W CIUIABOB, X (PU3NUECKUMH
CBOMCTBaMH, M3Y4YEHHUE PE3YyJIbTAaTOB  KOPPO3UU  METAJIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHUECOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCUCTBUS OKCHJA
Kalbllid W HATpusi C BOJOM (BO3MOXHO WCIOJIB30BAHHE BHUIEOMATEPHAIIOB),
VCCIIEIOBAHNUE CBOMCTB KXECTKOM BOJIBI, IPOLECCA TOPEHHUS XKeje3a B KUCIOPOJIE
(BO3MOXHO  HCIMOJB30BAaHUE  BHUJIEOMATEpPUATIOB), TPU3HAKOB  MPOTEKAHUS
Ka4eCTBCHHBIX PEaKIIMii Ha HOHBI: MArHUS, KaJIbIUs, ATFOMUHUS, ITMHKA, xKene3a (1)
u xenesa (1), menu (Il), HaGmroneHWe W omMHMCcaHUE TPOIECCOB OKpAaIMBAHUS
IUIAaMEHU MOHAMU HATpWsl, KaJlusl W Kajdblud (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), HCClIeIOBaHUE aM(OTEPHBIX CBOMCTB TUAPOKCHUAA ATTFOMUHUS U
TUJPOKCHIA IIMHKA, PELICHUE DKCIEPUMEHTAIBHBIX 3a/1a4 Mo TeMe «BaxHeiine
METaJUIbl U UX COETUHEHUS.

XuMHS U OKpPYKAKIIAsA cpeaa

BemecrBa u Marepuansl B NMOBCEIHEBHOM JKM3HM 4eElOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMUMHYECKUX peakuuil B ObiTy. IlepBas momoips mpu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XUMHUYECKOE 3arps3HECHUE OKpYX awliel cpeabl (MpeaenbHas I0myCTUMAast
KOHIIeHTpaius BemecTs, aanee — [1/IK). Poap xumuun B perieHun 5K0JI0rMYeCKUX
pooJIeM.

Xumuueckuit IKCnepumenm:

u3y4yeHrue o0paslloB MaTepuanoB (CTEKJIO, CIUIABbI METAJIOB, MOJMMEpPHBIC
MaTepHaIbl).

Mescnpeomemmnuie ceasu

Peanuzanusa MeXnpeIMETHBIX CBSI3€M NMpPU U3YYEHUM XUMHH B 9 Kilacce
OCYIIECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSITUM, SBJISIOIIUXCS CUCTEMHBIMU JJISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



OO0mye ecTeCTBEHHO-HAYYHBIE IMOHATHUSA: HAYYHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUs, aHalIu3, CHUHTE3, KIacCU(PUKALUUsi, MEePUOJUYHOCTb, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJEIMPOBAHUE, HW3MEPEHUE, MOJENb, SBJIECHUE, MAPHUKOBBIN
3¢ deKT, TEXHOIOTHs, MaTCPHUAIIbI.

dwusuka: MmaTepusi, aTOM, HJIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIBI,
PaAOaKTUBHOCTb, MOJIEKYJIa, AIEKTPUYECKUM 3aps, MIPOBOHHKH,
HOJIYNPOBOJHUKHY, JAMDJIEKTPUKH, (POTOBJIEMEHT, BELIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEUIECTBa, ra3, pacTBOpP, pACTBOPUMOCTb, KPUCTAIITUUECKAsT
pelerKka, CIlaBbl, (PU3NYECKHE BEJIIMYUHBI, €AMHUIBI U3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, ColHIIE.

buonorus: ¢orocunTes, npixaHue, Ouocdepa, 3KOCHUCTEMA, MHUHEpAIbHBIE
yI00pEHHsI, MUKPO3JIEMEHTBI, MAKPOJIEMEHTBI, TUTATEIIbHBIE BELIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, TIOJIE3HbIE
UCKOIAaeMbI€, TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINUHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE PpE3yJbTAaThl OCBOEHHSI MPOrpaMMbl OCHOBHOI'O  OOMIEro
o0pa30oBaHUs JOCTUTAIOTCS B XOJle OOYYEeHHMs] XMMUU B €AUHCTBE Y4YEOHOU u
BOCIIUTATENIbHOU JEATEIBHOCTH B COOTBETCTBUU C TPAAULMOHHBIMA POCCUNCKUMU
COLMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TNPUHATHIMU B
oOlIecTBE MpaBUJIaMU M HOpPMaMU TIIOBEJIEHUS M CIOCOOCTBYIOT IMpolleccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMATU3AIUU 00 YIAFOIITUXCS.

JIMYHOCTHBIE ~ pEe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOUIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOW MO3UTUBHBIX LIEHHOCTHBIX OpPUEHTAUUU U
pacIIMpeHue OMbITa AESITENbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoOTHYECKOr0 BOCIIMTAHUS

LIEHHOCTHOI'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4dHOMY HACJIEIWI0, TOHUMAHUA 3HAYEHUS XUMHYECKOM HAayKh B >KU3HU
COBPEMEHHOI'0 O0OIIECTBA, CIOCOOHOCTH BIJIAJIETh JOCTOBEPHOW HHGpOpMAIMEH O
MEPEIOBBIX JOCTHKEHUSAX W OTKPBITUSAX MHPOBOM M OTECYECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCIIUTAHUSI:

NPEACTABICHUS O COLUMAJIbHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO
N0JIE3HOM, Y4€OHOUCCIIEN0BATENBCKOM, TBOPUECKOM U IPYrUX BUJAX AESITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHON JEeATENbHOCTH TPU BBIMOTHEHUU
y4eOHBIX, MO3HABATENbHBIX 3a7a4, BBIIIOJHEHUH XUMUYECKHUX HKCIIEPUMEHTOB,
CO31aHUH y4EOHBIX POEKTOB, CTPEMIICHHSI K B3AMMOIIOHUMAHHUIO U B3aUMOIIOMOLIA
B MPOIIECCE ATOM yueOHOU AESATEIbHOCTH, TOTOBHOCTH OLEHUBATH CBOE MOBEACHUE
U TMOCTYIIKM CBOUX TOBAPHUILEHW C IMO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI IOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUSI .

MHUPOBO33PEHUYECKHAE TPEACTABICHUS O BEIIECTBE M XWMHMYECKOM pEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKHM M COCTAaBIISIIOLIUE
OCHOBY JIJI1 TIOHUMAaHUSI CYITHOCTH HAyYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PpAa3BUTHS IIPUPOIBI, B3aMMOCBS3AX 4YEIOBEKa C
IIPUPOJTHOMN CPELION, O POJIM XUMHUH B TTO3HAHUU ITUX 3aKOHOMEPHOCTEM;

NIO3HABATEIbHBIE MOTHBBI, HAIPABICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUHU IO
XUMHUHU, HEOOXOMUMBIE i OOBSICHEHHS HAOJIOMaeMbIX TPOIECCOB U SIBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHOW M YUTATEIbCKON KYyJIbTYpPhl, B TOM YHCIE
HaBBIKOB CaMOCTOATENbHOM paboThl C Y4YeOHBIMM TEKCTaMH, CIPaBOYHOMU



JUTEPATypOr, JOCTYIMHBIMA TEXHUYECKHUMH CpPEICTBaMH HH()OPMAIMOHHBIX
TEXHOJIOTUi;

UHTEpeC K OOYYEHHIO M TO3HAHWIO, JIIOOO3HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3OBaHMIO, MPOEKTHOW U  HCCIEI0BATEIbCKOMN
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH W YPOBHS OOY4YCHHS B
JIaJIbHEHIIIEM;

4) popMHUpPOBAHHUS KYJIbTYPHI 30POBbSI:

OCO3HAHHWE IICHHOCTU JKW3HH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY
37I0pPOBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE MOCJEIACTBUU U
HENPHUATUE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOMs1, HAPKOTUKOB, KypEHHUS),
HEOOXOIUMOCTH COOJIFOZIEHUs TIpaBWJI 0€30MacHOCTH MpH  OOpalieHUuU C
XUMHUYECKUMU BEIECTBAMH B OBITY U peaIbHON KU3HU;

5) Tpy10BOT0 BOCIIUTAHHUSI:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO Tpodeccuil U Tpy/a pa3IudHOro poja,
YBaKCHHE K TPYAY U pe3yJibTaTaM TPYI0BOM JEATEIHLHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUS  MPEIMETHBIX 3HAHMM 10  XUMHUH, OCO3HAHHBIA  BHIOOD
WHANBUIYaTLHON TPACKTOPUH MPOIODKCHHSI 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIICCTBCHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCHENTHON Mpo(heCCHOHANBHON JeATEIbHOCTH U Pa3BUTHS HEOOXOJIMMBIX YMEHUH,
TOTOBHOCTH aIaNTHPOBATHCS B MPOGECCHOHANTBHON CPEJIC;

6) 3K0J10rH4YeCcKOr0 BOCITUTAHUSI:

AKOJIOTHYECKH IIeJIecO00pa3HOe OTHOIICHHE K MTPUPOC KaK UCTOYHUKY KH3HU
Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAHMS, MOHUMAHHE IIEHHOCTH 3J0POBOTO U
6e3omacHOro o00paza KH3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
GU3MYECKOMY M TMCUXUYECKOMY 3JI0POBBIO, OCO3HAHHME LIEHHOCTH COOJIIOJCHUS
paBujl OE30I1aCHOr0 MOBEJECHUS MPU paboTe C BEIIECTBAMU, a TAK)KE B CUTYAIIUSX,
YTPOKAIOIIMX 3/I0POBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, TOJydaeMble TIPU H3YYCHUH XUMUU, IS
peunieHns 3a1a4, CBSI3aHHbBIX C OKPYKAlOLEed IPUPOJHOM CPEOM, JJIsl MOBBIIEHUS
YPOBHS  DKOJOTMYECKOW  KYIbTYphl, OCO3HaHHMS TJIOOQJIBHOTO  XapakTepa
IKOJIOTMYECKUX TMPOOJIEM M MyTeH MX PEIICHUs MOCPEACTBOM METOJ0B XHUMUHU,
AKOJIOTUYECKOTO MBINIICHUS, YMEHUS PYKOBOJACTBOBATHLCS MM B MTO3HABATEILHOM,
KOMMYHUKATUBHOMN U COLIMAJIbHOM MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATbI

B cocraBe wMeranpeaMeTHBIX PE3YIbTATOB BBIJIEISIOT 3HAYMMbBIC IS
(dbopMHUpOBaHUS MUPOBO33pPEHUS O0IIIEHAYIHBIE TIOHSTHS (3aKOH, TEOPHS, IPUHITHII,
runore3a, (Qakr, cucTema, IMPOIEeCC, OKCIEPUMEHT U JIpyroe.), KOTOpbIe
UCITONIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YeOHBIX MpeIMeTax M IO3BOJSIOT Ha
OCHOBE 3HAHUUN W3 ATUX MPEIMETOB (HOPMHPOBATH IMPEACTABICHHUE O IEIOCTHOMN



HAy4YHOU KapTHUHE MHpPA, U YHUBEpCaJbHbIE yueOHbIE NEUCTBUS (I1I03HABATEIIbHBIE,
KOMMYHUKATUBHbBIC, PETYJIATHBHBIE), KOTOpbIEe OOECNEYUBAIOT (POpMUpPOBaAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUJIJAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
NEeSATENbHOCTH.

Ilo3HaBaTe/IbHBIC YHHBEPCATbHBIC YUeOHbIE NeHCTBUSA

basoBble Jlornyeckue aeficTBUA:

YMEHHUS HCIIOJIb30BaTh INPUEMBI JIOTUYECKOIO MBINUICHHS IIPU OCBOCHUU
3HAHMI: PaCKpbIBaTh CMBICI XMMHUYECKUX MOHATHH (BBIIEIATh UX XapaKTEpHbIE
NPU3HAKK, YCTAHABIIMBATh B3aWMOCBS3b C JIPYIMMH IMOHSATHUSAMM), UCIOJIb30BATh
HOHSTHS 7151 OOBSICHEHUS! OTAENIbHBIX (PAKTOB U SBJICHUI, BEIOMPATh OCHOBAHUS U
KPUTEPUU JUIsl KJIaCCU(UKALMU XUMUYECKUX BEIIECTB M XUMHUUYECKHX PEaKLUH,
yCTaHABIUBATh MPUYUHHO-CJIECTBEHHBIE CBS3U MEXAY OOBEKTAaMU H3YUCHHUS,
CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHAYKTHUBHBIE, AEIYKTUBHbIE, [10 aHAJOTUN),
JIeJIaTh BBIBOJIbI U 3aKJIIOUEHUS;

YMEHHE TPUMEHATH B IMIpOLECCe IIO3HAHUS MOHATHS (MpPEAMETHbIE U
METanpeIMETHbIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, UCIIOJIb3yEMbIE B XUMUH,
npeoO0pa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE TIPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI 3JEMEHTa), XMMHUYecKas ¢opMysna U ypaBHEHHUE
XUMHYECKON peaklMyu — NpU PelIeHud y4yeOHO-TI03HABAaTEeNbHBIX 3a]a4, ¢ yU4ETOM
3TUX MOJEIBHBIX NPEICTABICHUN BBISBIATh M XapAaKTEPU30BATH CYILECTBEHHbIE
NPU3HAKH U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJIE/ICTBEHHBIE CBS3M U
IPOTHUBOPEYHS B U3y4aEMbIX MPOLECCAX U SIBICHUSIX.

Ba3oBble uccienoBareabcKne 1eiiCTBUSA

YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BONPOCHI B KAayeCTBE HMHCTPYMEHTA
NO3HAHMS, @ TAKXKE B KAUECTBE OCHOBBI JUIsl (POPMUPOBAHMS TUIIOTE3HI IO ITPOBEPKE
IPABWIBHOCTHU BBICKA3bIBAEMBIX CYKJICHUI;

OpPUOOPETEHHE ONbITA IO IUIAHWPOBAHUIO, OpPraHU3allMd W TPOBEICHUIO
YUYEHUYECKHX OJKCIIEPUMEHTOB, yMEHuE HaOJIoJaTh 3a XOAOM IIpolecca,
CaMOCTOSITENILHO IPOrHO3UPOBATh €0 Pe3yJbTaT, (JOpMyJIHpOBaTh O0OOLICHUS U
BBIBOJIBI 10 pE3yJIbTaTaM IPOBEIEHHOIO OIbITA, UCCIEAOBAHUS, COCTABIATh OTUET
0 MPOJIETTaHHOM padore.

Pabora ¢ undopmanmueii:

yMEHHE BBIOMpATh, AHAJIM3UPOBATH M HUHTEPIPETUPOBATH HH(OPMALUIO
pa3IMyYHBIX BUJOB U (DOPM MpeACTaBIICHUS, OTYyYaeMYI0 U3 Pa3HbIX MCTOUYHHUKOB
(Hay4yHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJEepKaHUsS, CIpPaBOYHBIE
nocobusi, pecypcsl NHTepHEeTa), KPUTHYECKHM OIICHUBATh MPOTUBOPEUMBYIO H
HEI0CTOBEPHYIO UH(POpMAIIHIO;



YMEHUE NPHUMEHSTh Pa3jIu4HbIE METOJAbl M 3alpOChl MPU MOUCKE U OTOOpE
UHPOPMAIIMM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 3a]1a4 ONPEAEIEHHOr0 TUIA, TPUOOPETEHHUE ONbITA B
o0lacTh UCHOJNb30BaHUS  HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHHE KYJIbTYPOW aKTUBHOI'O MCIIOJIB30BAHUS PA3IMYHBIX TTOUCKOBBIX CHCTEM,
CaMOCTOSATENILHO BHIOMPATh ONTUMAIBHYIO POpPMY MpeAcTaBICHUSI HHPOPMALIMK U
WUTIOCTPUPOBATh pEelIaeMble 3a7aud  HECJIOXKHBIMU CXEMaMu, JuarpaMmMmaMu,
npyrumu hopMamu rpaduKd U UX KOMOMHAITUSIMU;

YMEHUE UCHOJb30BaTh M AaHAJIM3UPOBATH B IpoLecce Yy4yeOHOH U
UCCJIeIOBATEIbCKON ACSATEIBHOCTH MH(OPMAIUIO O BIMSHUU IPOMBIIIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSIHUE OKPYKAIOIIEH NPUPOIHOM
Cpelbl.

KoMmMmyHukaTuBHBIE YHHBepcaIbHbIe YyueOHbIe 1eHCTBHUS:

yMEHHUS 3a7aBaTh BONPOCHI (B X0/ 1Uanora v (M) AUCKYCCUU) MO CYIIECTBY
oOcyX/maeMol TeMbl, (QOPMYIUPOBaTH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITNOJIHEHUS MTPEIJIOKEHHOM 3a/1a4H;

YMEHUS  MPEACTaBIATh  IOJYYEHHbIE  pe3yibTaThl  IMO3HABATEJIbHOU
JCSITENFHOCTY B YCTHBIX W THCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAINI0
pE3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOrO OIbITA,
1a60paToOpHOM PabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOCKTA);

yMEHUS y4e€OHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOMN
MO3HABATEJIBHOM M  HMCCIENOBATENbCKOM  JCSATEIbHOCTH  TIpPU  pPEUICHUU
BO3HHUKAIOIIUX MpOOJeM Ha OCHOBE Y4ETa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uiinii (o0CyxkaeHus, OOMEH MHEHHUSMHU, «MO3TOBBIE IITYPMbI», KOOpIUHAIIUS
COBMECTHBIX JEHCTBHM, OIPEAEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryjsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE IeiiCTBHA:

YMEHHUE CaMOCTOATEJIBbHO ONPENENISATh UEIHU JIEATEIbHOCTH, I[UIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIMPOBATh M IMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesATeTbHOCTh, BBIOUpaTh Hanbosee d3(PeKTUBHBIE CITOCOOBI pPEelIeHUsT YICOHBIX U
NO3HABATENIbHBIX 3aJ]a4, CaMOCTOSITEIbHO COCTABJIATh WJIM KOPPEKTHUPOBAThH
NPEMIOKEHHBIA aJrOPUTM JIEWCTBUWA TP BBINOJHEHWHM 3aJaHAN C Y4ETOM
NOJy4YE€HMsI HOBBIX 3HAHUM 00 M3y4yaeMmbIX OOBEKTaX — BEUIECTBAX U PEaKLUsX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBICHHON €U, yMEHHE
UCIOJIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, IIPeJiaraeMble B yCJIOBUH 3a1aHUH.

MHNPEJMETHBIE PE3YJIBTATDBI

B cocraBe nmnpeaMeTHBIX pPE3yIbTATOB MO OCBOEHUIO 0053aTE€IbHOTO
CoJlep KaHMsl, YCTAHOBJIEHHOTO JIaHHOW QeaepanbHOl paboueil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCSA HAy4dHble 3HAHUS, YMEHHUS U CIHOCOOBI



nehcTBUil, crnenudpuyueckue s OpeAMETHOM oOmactu  «XUMUS», BHUIbI
NEATENIBHOCTH MO  TOJIYYEHUIO HOBOTO  3HAHWS, €ro  HHTEPIpETalNH,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMUHBIX YU€OHBIX M HOBBIX CUTYaIIUSIX.

K xoniy oOydenus B 8 kiacce nmpeaMeTHbIe pe3yibTaThl HA 6a30BOM ypOBHE

JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YyUAIOIIUXCS YMEHUM:

e PpPacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX TOHATHUW: aTOM, MOJIEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOHASE M HEOJAHOPO/AHAS), BaJIEGHTHOCTh, OTHOCUTENIbHASA aTOMHASI U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOTO 3JIEMEHTa B COSAUHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIIOTA, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCJICHHS, XMMHUYECKasl peakIus, KiIacCUpUKAIMSI pPEaKIuil: peakiuu
COCAMHEHUS, PEAKUHH PA3JIOKECHUS, PEaKUUH 3aMEHICHUS, PEaKUUU
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEaKLMH, TEeIIoBoi 3 (eKT peakiuu,
AJIpO aToMa, dJIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOUTalIb, paIuyC aToOMa,
XUMHYECKAs CBSA3b, MOJISIPHAS M HEIOJSAPHAS KOBAJICHTHAS CBSI3b, MOHHAS
CBSI3b, MOH, KATHMOH, AaHWOH, PAacTBOpP, MAaccoBas JOJISI BEIIECTBA
(TpolleHTHAs KOHIICHTPAIIHs) B PaCTBOPE;

e WUIOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XHMHWYECKUX TMOHATHM U
MIPUMEHSATH 3TU MMOHATUS IPU ONMMCAHUU BEIIECTB U UX NPEBPALLICHUM;

e HCNOJIb30BaTh XUMHUYECKYH) CHMBOJMKY JUIS COCTaBlieHUs (popmyin
BEILIECTB M YPABHEHUN XUMHUECKUX PEAKIIUN;

e ONpENENATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENECHb  OKUCIECHHUSI  BJEMEHTOB B  OMHApHBIX  COEAMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCIUHEHUU I10
dbopmynam, BHUJ XUMUYECKOM CBSI3M (KOBaJleHTHAas W MOHHAas) B
HEOPraHUYECKUX COCIMHEHUSIX;

e packpbiBaTh cMmbIci [lepuognueckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE MNEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MoJjiokeHusi B Ilepuoamueckoil cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTraapo;

e OIKCHIBATh W XapakTepu3oBaTh TabiuuHyto ¢opmy Ilepuoauueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3nyaTh [OHATHUS «TJaBHas
nonarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y», maneie u
OOJbIIME TEPUOJbI, COOTHOCUTh OO0O3HAYCHUs, KOTOPbIE HMEIOTCA B
tabnuie «llepuoguueckas cucrema XuMmudeckux osgemeHtoB J[. U.
MeHneneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB



XUMUYECKHUX PJIEMEHTOB (COCTaB U 3apsifi A/ipa, O0IIee YUCIIO JIEKTPOHOB U
pacripeieieHue uX 1Mo JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XUMUUYECKHE DJIEMEHTHI, HCOPraHUYECKHE BEIIECTBA,
XUMHYECKHE PeaKuu (10 YUCITY W COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEIIIECTB, M0 TeTIOBOMY A dexTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXkAasi ONMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTEKAHHUS XUMHUYECKUX TIpEBpallieHuidl B
Pa3IMYHBIX YCIOBUSAX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacCChl BEIIECTB,
MacCOBYIO JIOJIF0O XHMHYECKOIo 3JIeMEHTa Mo (opMylie COEAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOMN peaKiny;

MIPUMEHSTh OCHOBHBIE OIEPALIMH MBICIUTEIbHON JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, O0O0OIIeHHEe, CUCTEeMaTU3alUI0, KilacCU(UKaIINIO,
BBISIBJICHUE TMPUYUHHO-CJICICTBEHHBIX CBSI3€M — JJISI M3Y4YEHUS CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKIUN, ECTECTBEHHO-HAYyYHbIE METOJbI
MO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJICIUPOBAHUE, HKCIEPUMEHT
(peanbHbBINA U MBICTICHHBIN);

CJIeIOBATh MPaBUJIaM IOJIb30BAHUS XUMHUUECKOH MOCYA0M U Ja00paTOPHBIM
o0opynoBaHMEM, a TakKe IMpaBWiIaM oOOpallleHHs C BelleCTBaMU B
COOTBETCTBMM C HHCTPYKIHUSIMA TI0O BBIINOJHEHUIO JIaDOpPaTOPHBIX
XUMUYECKUX OMBITOB M0 MOJYYEHHUIO U COOMPAHUIO Fa3000pa3HbBIX BEIIECTB
(BomopoZia M KHCIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OMpENEIEHHON
MaccOBOW J0JIE pPacTBOPEHHOIO BEILIECTBA, IUIAHUPOBATh M IMPOBOIAUTH
XUMUYECKUE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C TIOMOIIbI0 MHJIUKATOPOB (1akMmyc, (heHondTaienH, METHUIOPaHK

U Jpyrue).

K xoniy oOyudeHus B 9 kjacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUM:

pacKpbhIBaTh CMBICII OCHOBHBIX XHMHWYECKHX TOHSATHH: XUMHUYCCKUH
DJIEMEHT, aTOM, MOJICKYJla, WOH, KaTHOH, aHWOH, TPOCTOE BEIIECTRBO,
CJIOKHO€ BEIECTBO, BAJIEHTHOCTH, JJIEKTPOOTPHUIATEIIBHOCTD, CTEIECHb
OKHCJICHHS, XUMHYECKasl PeaKIus, XUMUIECKasl CBs3b, TEIUIOBOU 3 deKT
peaknuu,  MOJb, MOJIAPHBIH  00BEM,  pacTBOp,  DJICKTPOJIHTHI,
HEDJICKTPOJUTHI, SJCKTPOJUTUYCCKAsT TUCCOLMAIUS, PEAKIUU HOHHOTO
oOMeHa, KaTaJu3arop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIe W



HEeoOpaTUMBbIE pEaKLUWH, OKHUCIHTEIbHO-BOCCTAHOBUTEIIbHBIE PpEAKIUH,
OKHUCJIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, aJUIOTPOIIHS,
aM(pOTEpHOCTD, XUMHUYECKast CBA3b (xoBaJyIeHTHas, MOHHas,
METaJUINYECKasl), KpUCTAIMYECKAs PEIETKA, KOPPO3HsI METAIIOB, CILIABBI,
CKOPOCTh XMMHUYECKON pEeaKIMH, MPEAEIbHO AOMYCTUMAs KOHLEHTpauus
ITJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHUN U
MPUMEHSTH 3TU NOHATHUSA MPU ONMUCAHUY BEUIECTB U UX MPEBPAILICHUII;
UCTIOJIb30BaTh XHUMHYECKYI0 CHMBOJIMKY [UIsl COCTaBJICHHS (OpMyI
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIUM;

OIPENENATh BaJIEHTHOCTh U CTENEHb OKUCIIEHUSI XUMHYECKUX JIEMEHTOB B
COCIWHEHUAX pa3IMYHOrO COCTaBa, NPHHAJICKHOCTh BEIIECTB K
ONpeAeNIEHHOMY KJIacCy COEAMHEHUN Mo (opmMynam, BHI XHUMHYECKOU
CBS3M (KOBAJIEGHTHAs, MOHHAs, METAJUIMYecKas) B HEOPraHUYECKHX
COEIMHEHUAX, 3apsi/i MOHA MO0 XUMHUYECKON (popmyiie, XxapakTep cpeabl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAWHEHUM, THUIl KPUCTAIIIMYECKOU
PELIETKM KOHKPETHOT'O BELECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akona J[. M. Menneneesa wu
JEMOHCTPUPOBATh €ro IOHMMAaHWE: ONUCHIBATh M XapaKTEpU30BaTh
Tabnnunyto (opmy Ilepuonnyeckoil cUCTEMbl XMMHUYECKHUX 3JIEMEHTOB:
pasznuyarh MOHATUS «rJaBHasg noxarpymmna (A-rpynma)» U «noOodHas
noarpynmna (b-rpymnma)», Manele W OOJIbILIME MEPUOJIbI, COOTHOCHTH
0003Hau€HUs, KOTOpbIE UMEIOTCS B IEPUOINUYECKOM TaOIHIIe, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS ATOMOB XMMHYECKHX JIEMEHTOB (COCTaB U
3apsan  sAApa, oOOIIee YHUCIO D3JIEKTPOHOB M paclpelereHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHU
CBOMCTB 3JIEMEHTOB M UX COCAUWHEHHWI B MpeAenax MajblX MEPHOJIOB U
IJIaBHBIX MOArPYII C YYETOM CTPOEHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKHE peakiuu (10 YUCIY W COCTaBy YYACTBYIOIIMX B PEAKIUH
BEIIECTB, MO TEIJIOBOMY 3(P(EKTy, O U3MEHEHUIO CTETEHENH OKHCIIEHUS
XHMHYECKUX DJIEMECHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME W CHEU(UUECKHEe XUMUUYECKHUE
CBOMCTBa TPOCTBIX M CIJOXHBIX BELIECTB, MOATBEPKIAAsA OINHUCAHUE
pUMEpaMU MOJIEKYJISIPHBIX M HMOHHBIX YpPaBHEHUN COOTBETCTBYIOLIHMX
XUMHYECKUX PEAKIIUI;

COCTaBJIATb YPABHEHUS DJIEKTPOJUTHUYECKOM TUCCOLMAIMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIMI NOHHOTO



oOMeHa, ypaBHEHHS pEaKIUd, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TCHETHYECKOU CBSI3M MEXIY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYINIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIX — peaKIui
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OallaHca ATUX PEaKIIU;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOXHOCTH TIPOTCKAHHUS XUMHUYCCKHUX TMPEBpAICHUN B Pa3IMYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIEHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MAcCChI BEIIIECTB,
MAacCOBYIO JIOJIF0 XHUMHYECKOTO »JJeMeHTa 1o (opMysie COCTMHCHMUS,
MacCOBYIO JIOJTIO BEIIECTBA B pACTBOPE, TPOBOAUTH PACUETHI IO YPaBHECHHIO
XUMHUYECKOMN peaKinu;

COOTIOIaTh TIPAaBHUIIA TTOJIB30BAHUS XUMUYECKOM IMMOCYI0U 1 JIa00OpaTOPHBIM
o0OpyOBaHMEM, a TakXKe IMpaBwia oOOpalleHUus C BEIIECTBAaMU B
COOTBETCTBHHM C MHCTPYKIHUSIMH TIO BBIIOJTHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OMBITOB IO MOJIYYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMUaKa u yriaiekucioro rasza);

MIPOBOJUTH PEAKITUH, TOATBEPIKIAIOIINE Ka4eCTBEHHBIN COCTAB Pa3TUIHBIX
BEIIECTB: PACMO3HABATh ONBITHBIM IYTEM XJIOPUI-, OpOMUI-, WOIH]I-,
KapOoHat-, ¢docdar-, cuiHMkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHS W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTraHUICCKUX BEIICCTB;

MPUMEHSITH OCHOBHBIE OIEpaIlii MBICIIUTEIBLHOMN JIEATEILHOCTH — aHATU3 U
CUHTE3, CpaBHEHHE, 0000IICHNEe, CHCTEMATH3alIUIO, BBISIBICHUE TPUYNHHO-
CJIICTBCHHBIX CBSI3€H — JIJIA M3YYCHHSI CBOWMCTB BEIIECTB M XUMHYECKUX
pEaKkInii, €CTECTBEHHO-HAYYHBbIC METONBI IIO3HAHWS — HAOII0IeHNE,
U3MEepeHre, MOJICIMPOBaHUE, SKCIIEPUMEHT (PeabHbIM U MBICTICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KUIIACC

Ne

HaumeHnoBaHue pa3aejioB u

KoanuyecTBO 4acoB

KonTposabHbie

IIpakTnyeckue

DJIeKTPOHHBbIE (U (PPOBbBIE)

n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCypchl
padoThI padoThI
Paznea 1. [lepBonayajibHble XUMUYeCKHE OHATHS
Xumust — BakHasi 001aCTh
11 €CTECTBO3HAHUS U 5 5 bu6mmoreka [IOK
MPAKTUYECKOU 1eATETbHOCTH https://m.edsoo.ru/7f41837¢
YesioBeKa
12 BemiecTBa u xXuMHudeckue 15 1 bubmuorexa [JOK
peakuuu https://m.edso0.ru/7f41837c
Uroro no pazneny 20
Pa3nes 2. Ba:kHelilmme npeacTaBuTe I HEOPraHNYeCKUX BellecTB
91 Bosnyx. Kucnopon. I[lonsitue 6 bu6numoreka [IOK
00 okcuaax https://m.edso0.ru/7f41837c
99 Bonopon.Ilonsitie o kuciorax 8 1 bubmuorexa [IOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 00 5 1 1 bubnuoreka [IOK
OCHOBAHHMSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJ1aCChl ) 11 1 1 bubmuorexa [IOK
HEOPTaHWYECKUX COCTUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Paspnean 3. Ilepuoanyeckuii 3axon u [lepuoanueckas cucrema xumudeckux iemeHToB JI. U. MengeneeBa. CTpoeHne aToMoOB.
XuMmnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUA




[Teproauueckuii 3aKOH U
[Tepuoanueckas cucrtema

bu6nuoreka [IOK

31 XHMHUYECKHUX 3j1eMeHToB [1. N. ! https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue atoma
XHMHU4YECKasl CBA3b.
3.2 OKHCIIUTEIBHO- 8 bubmorera [IOK
https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTCIIBHBIC PECAKIINHN
bubmuorexa [IOK
Hroro mo pasery 15 https://m.edso0.ru/7f41837c
PesepBHoe Bpems 3 bubmmorexa [IOK
https://m.edso0o.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME




9 KVIIACC

KosanyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aenoB U TeM uu¢poBbIe
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NpOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoTbI padoTbI
pecypchbl
Paspnen 1. BemecTBo 1 XMMHYECKHE PeaKIUU
11 [ToBTOpeHue u yrinyoieHne 3HaHUH 5 1 bu6mmoreka [IOK
' OCHOBHBIX pa3fIeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bu6muoreka [IOK
' peakiuit https://m.edso0o.ru/7f41a636
13 DNEeKTPOUTHYECKAs TUCCOIHALIHSL. 8 1 1 bu6mmoreka [IOK
' XHUMHUYECKUE PEaKLIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Paspnen 2. Hemera/uibl M UX COCAUHEHUS
21 OO6m1as XxapaKTepUCTUKa XUMHUECKUX 4 1 bu6mmoreka [JOK
' aneMmeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1m1ast XxapaKTepUCTHKA XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [IOK
' PYHTRL. 2P https://m.edsoo0.ru/7f41a636
COEJIMHEHUS
OO6m1ast XxapaKTepUCTUKa XUMHUECKUX
2.3 aneMeHTOB VA-rpynisl. A3ot, pochop 1 ux 7 1 bubmorexa LIOK
' DYHHbL. ’ P https://m.edso00.ru/7f41a636
COEJIMHEHUS
OO1w1ast XxapaKTepUCTHKA XUMHYECKUX
2.4 sneMeHToB IVA-rpymmnel. Yriepon u 8 1 2 bubnmorexa HOK
' . DYIIBL p https://m.edso0.ru/7f41a636
KPEMHUHI U UX COeITMHEHHS
Hroro no paszneny 25




Pa3gen 3. MeTa/uIbl M BX COeINHEHUS

. bubmuotexa [JOK
3.1 Obmpue CBOHCTEA METATIOR 4 https://m.eds00.ru/7f41a636
N bu6mmoreka [JOK
3.2 Baxueiimre MeTaibel ¥ UX COEIUHEHUS 16 httos.//m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpy:xaiomas cpeaa
4.1 B HaJbl B )KU3HA YEIT0BEKA 3 bubmorexa LHOK
' cliecTa i Matepual . https://m.edso00.ru/7f41a636
Hroro mo pazneny 3
PesenBHOE Bhe 3 but6mmoreka [IOK
PBHOC BPEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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