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HHOACHUTEJIbBHASA 3AIIMCKA

[IporpammMa TO XMMUW Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yJabTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHO MPOrpaMMbl OCHOBHOT'O OOIIETO 00pa30BaHUs, IPEICTaBICHHbIX
B ®I'OC OO0, a Takxke Ha ocHOBe denepaibHOH paboyell TporpamMmbl
BOCIHUTAHUS U C YUYETOM KOHIIENIMU NPETNOIaBaHus Y4eOHOTO MpeaMeTa « X UMM
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit @enepanmu.

[Iporpamma mo xumuu Aa€T MPEACTABICHUE O ILENAX, OOIIeH cTpareruu
oOy4eHMs, BOCHUTaHUS W Pa3BUTHS OOYy4YAIOMIMXCA CPEACTBAMHU Y4eOHOIO
npeaMeTa, YCTaHABIIMBAET 00s3aTeNIbHOE MPEAMETHOE CoJIepKaHue,
npeAycMaTpUBaeT paclpeieieHue €ro Io Kiaccam M CTPYKTYPUPOBAHHE IO
pazienaM M TeMaM MporpaMMbl MO XUMHH, ONPEAENISET KOJIUYECTBEHHBIE U
KaueCTBCHHbBIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHUS XHUMHUU C YUYETOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM  y4eOHOTO  MpOIECCa, BO3PACTHBIX
0COOEHHOCTEW O0O0yYarolmuxcsi, OIpeAeNseT BO3MOXKHOCTH MpeaMeTra  Jyis
peanuzaiuu TpeOOBaHUN K pe3ysbTaTaM OCBOEHUS OCHOBHOM 0Opa3oBaTeIbHOM
MpoTrpaMMbl HA YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHus, a Takxke TPeOOBaHUM K
pe3yibTataM 00yYeHHs] XUMUM Ha YPOBHE II€JIeH M3yUeHUs MpeaMeTa 1 OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOW JEATEIBHOCTH OOYyYaroIerocss Mo OCBOCHHUIO
y4eOHOTO COJIepKaHUSI.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM i1 (POpMHpPOBAHUST MHUPOBO33PEHHUS
0o0yyJaroIierocs, €ro MpeACTaBICHUN O MaTEepUaIbLHOM €IUHCTBE MHPA, BAXKHYIO
posib urparoT (GOopMUPYEMbIE XUMHUEH NPEJICTABICHUS O B3aUMOIIPEBPAIICHUIX
SHEPTUd U 00 DBOJIONMU BEHIECTB B MPUPOJIE, O MyTIX PEIICHUs TI0OATbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CHIPHEBOM, IHEPTrETHYECKOM,
MUILIEBOM U KOJIOTHYECKOU 0€30MacHOCTH, TPOOJIEM 31paBOOXPaHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET — peayM3alii  BO3MOXXHOCTEH  JUIi  CaMOpa3BUTHS U
(dbopMHUpOBaHUS KYJIbTYphI IUYHOCTH, €€ 00IIel 1 (PyHKITMOHAIEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUpPOBAHHUE MBIILJIEHUSI U TBOPUYECKUX CIOCOOHOCTEM
o0ydJaronuxcsi, HaBBIKOB HUX CaMOCTOSITEIbHOM  y4eOHOH  JesATeIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEILCKMX YMEHUM, HEOOXOJIMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B TPOGECCUOHAIBHON ACATEIHHOCTH;

3HAKOMHUT CO CHenupUKOl HAy4YHOTO MBIIIJICHUS], 3aKJIaJIbIBA€T OCHOBBI
LEJOCTHOTO B3IJIS1a HA €AUHCTBO MPHUPOBI U YEIOBEKA, SIBIASETCA OTBETCTBEHHBIM
sTanom B (OPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;



CIOCOOCTBYET (OPMHUPOBAHUIO ILEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJI B 3KOJIOTMUECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHple HampaBieHUS B OOYyUYEHHWH XMMHUU OOECIIEUMBAIOTCS CHEIUPUKOIM
colepkaHusl  y4eOHOro mpeaMera, KOTOPbIA  SIBISETCS  [EJaroruyeckKu
aJanTUPOBAHHBIM OTPAKEHHEM 0Aa30BOM HAYKH XMMHUU Ha ONPEACIEHHOM dTaIre e€
pa3BUTH.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30BaHUS OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIUMHUCA CHCTEMbl NEPBOHAYAIBHBIX MOHITHH XWMHH, OCHOB
HEOPTaHMYECKOM XHMHM M HEKOTOPBIX OTHEIBHBIX 3HAYUMBIX ITOHATHU
OpPraHUYECKON XUMUH.

Crpykrypa coaepxaHHsl NporpaMMbl 10 XUMUU C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K e€ mzydeHuro. ColepKaHUe CKIIAIbIBACTCS U3 CUCTEMBI
IOHATUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakuuu. OO0e 3THM CUCTEMBbl CTPYKTYPHO OpPraHM30BaHbl M0 MPUHIUITY
ITOCJIEAOBATEIBHOTIO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKUX IPEICTABICHHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCEI'0 €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /1. . MenzeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHMS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3U;

— OpeacTaBieHUM 00 AIEKTPOJUTHYECKOM OHUCCOLMAllMM BELIECTB B
pacTBopax.

Teopetnueckne 3HaHMS PACCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKH
MOJTyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJJHOTO
YPOBHS K JApPYrOMY, BBINOJHSAS (YHKIUMH OOBSICHEHUS W MPOTHO3UPOBAHMS
CBOWCTB, CTPOCHHSI U BO3MOYKHOCTEW NMPAKTUYECKOTO NMPUMEHEHHS U TOJTYYEHHUS
U3Y4YaeMbIX BEILECTB.

OcBoeHne mporpaMMbl 1O XUMHH CIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABJICHUS O XUMUYECKON COCTABIIAIOLIECH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPUPOJIbI, LEHHOCTHOTO OTHOUIEHWUS K HAy4YHOMY 3HAHHIO U
METOJaM MO3HaHWS B Hayke. M3yueHHe XUMUM TPOHUCXOOUT C IPUBICYEHHUEM
3HaHUW W3 paHee W3YYEHHBIX YUEOHBIX NpeaMeToB: «OKpyKalolmui MUpy,
«buonorus. 57 xnacce» u «Pu3nKa. 7 Kiaccey.

[Ipy wu3ydeHHH XUMUU MPOUCXOAUT (HOPMHpPOBAHHE 3HAHUNH OCHOB
XUMHUYECKON HAayKHd KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUECKOMH
NEATEIIBHOCTH YEJOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYDHI.
3ajaya y4yeOHOro IpenMeTa COCTOMT B (OPMHUPOBAHUM CUCTEMBI XMMHUYECKHX
3HaHUU — BaXHEHINX (DAKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX TOJOKEHUH,
JOCTYMHBIX O00O0OIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, S3bIKa HAyKH, B



OpUOOIIEHMM K HAyYHbIM METOJaM T[IO3HaHUS TMpPU H3YyYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Yy4eOHO-TO3HABATEIbHOH U Y4eOHO-HCCIEAOBATEIHCKOM
JESTeIbHOCTH, OCBOCHHM TIPaBUJ OE€30MacHOrO OOpalleHHsl C BELIECTBAMH B
[MOBCEJHEBHOM KU3HU.

[Ipu M3yyeHUH XUMUU HA YPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHUs Ba)XKHOE
3HauY€HUE MPUOOPENH TaKHUE 1eJU, KaK:

— (¢$opMHUPOBAHHE WHTEIJICKTYallbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYJHUYECTBY, CaMOCTOATEILHOMY TPHUHATHIO pEIICHHH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

—  HalpaBJICHHOCTb OOYy4YEeHMsI Ha CHCTEMaTH4YeCcKoe MpHUOOILEeHUE
oOydaromuxcsi K CaMOCTOATEIbHOW TO3HABATEIBHOW JEATEIbHOCTH, HAyYHBIM
MEeTOJlaM MO3HaHUs, (OPMUPYIONIUM MOTHUBALUIO W PA3BUTHUE CHOCOOHOCTEH K
XMW,

— obecrieyeHue yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHNIO 00yUYaIOIIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATETHbHOCTH, MO3HAHWS W CAMOIO3HAHMS, KIFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMIIETEHIIMH), UMEIOIMINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (dopmupoBanue oOwmEH (QYHKIMOHAIBHOW M E€CTECTBEHHO-HAYYHOUH
IPaMOTHOCTH, B TOM YHCJIE€ YMEHMH OOBSACHATP M OLICHUBATH SIBJICHMS
OKpY>KaIOIlIET0 MHpA, WCIOJIb3Ys 3HAHWUS U OMbIT, MOJTYYEHHbIE NPU H3YYECHUU
XUMHH, TPUMEHATh HX MPU PEUIeHUH MpoOJeM B IOBCEAHEBHOW KH3HU H
TPYAOBOM JEATEIBHOCTH;

— (QopmupoBanue y oOydaroomuxcsi TyYMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUSl LEHHOCTH XUMHYECKMX 3HAHMW [UIsi BBIPAOOTKHU SKOJIOTHMYECKU
11eJIeCO00Pa3HOro TMOBEAEHUsT B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIeH NPUPOAHOMN CPebl;

— pa3BUTHE MOTHBAlMU K OOYYEHMIO, CIOCOOHOCTEM K CaMOKOHTPOIIO U
CaMOBOCIIUTAHWIO HAa OCHOBE YCBOGHHUS OOIICUETIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPO(MUIS M HANPABIEHHOCTH AATbHEHIIIETO
oOy4eHwUsl.

OOmiee 4WcIO 4YacoB, OTBEACHHBIX JUIS HW3YYCHHS XUMHH Ha YPOBHE
OCHOBHOTO 00111er0 00pa3zoBaHus, coctarisieT 204 yacos: B 8 a kiacce 68 yacos (2
gaca B Hefleno),B 8 0 kimacce — 68 yacoB (2 yaca B Hejenmo), B 9 kitacce — 68 gacoB
(2 yaca B HezelO).



COJEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHayaibHbIEe XUMHYECKHE TOHSATHS

[Ipeamer xumun. Pollb XUMHUM B KU3HHU YeJIOBEKa. XUMUS B CUCTEME HayK.
Tena u BemectBa. PU3WYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHUE
BemiecTB. [loHATHEe O MeTOo/lax MO3HAHUSI B XUMHUHU. UHCTHIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE 3JIeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckass ¢opmyrna. BajgeHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAas AaTOMHas Macca.
OTtHocuTeNnbHAsT MOJIEKYJsIpHas Macca. MaccoBast 10Ji1 XUMHUYECKOrO 3JIEMEHTa B
COEJIMHEHUHU.

KomunuectBo BemectBa. Monb. MonsipHas macca. B3auMoCBs3bp KOIMYECTBA,
MacChl M 4YHCJIA CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacu€rel 1o Qopmynam
XUMHYECKUX COCTMHEHUMN.

Du3NYECKUe U XUMHUUECKUE SBICHUSA. XUMHUYECKAs peakius U €€ MpU3HaKu.
3aKOH COXpAaHEHMs] MacChl BEIIECTB. XHMMHUYECKHe ypaBHeHusA. Kiaccudukanus
XUMHUYECKUX PEAKITNil (COeMHEHUS, PA3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKcnepumeHm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBUjaMu pabOThl B JaOOpaTOpUu U
npuémMamMu oOpaileHus ¢ 1abopaTOpHbIM 000PYJOBAaHUEM, U3yUYEHUE U OMHCAHHE
¢u3nueckux CBOWCTB 0O0pa3llOB HEOPraHMYECKUX BEIIECTB, HAOI0/ICHUE
¢usnueckux (TJIaBJIeHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIKeE,
KUTIEHUE W KOHJEHCAIMS BOJIbI) U XUMUYECKUX (TOpEHUE CBEYM, MPOKATMBAHUE
MEJTHOM MPOBOJIOKU, B3AUMOJICHCTBUE MeJia C KUCIOTOW) SIBICHUH, HaOII0IeHUE U
ONMKCaHUE MPHU3HAKOB MPOTEKAHMUS XMMHUYECKUX peakiuil (pa3iiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUAOM Oapwsi, pa3ioKeHHE THUAPOKCHUIA
Menu (II) mpu HarpeBanuu, B3auMoJIeiCTBUE kele3a ¢ pacTBopoM conu meau (ID),
U3YYEHHUE CIOCOOOB PA3EJICHHs] CMECEH: C MOMOIIbI0 MarHuTa, GUiIbTPOBAHUE,
BBITIApUBaHUE, JUCTUIUIAIMS, XpoMaTorpadusi, MpoBeIeHUE OUYNCTKU MMOBAPECHHOU
coiv, HaOJIOJEHWE W  ONHWCAHWE  Pe3yJbTAaTOB  MPOBEICHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MAacChl, CO3/laHHE MOJENIEH MOJEKY
(IIapoCTepIKHEBBIX ).

Baxuenmue npeacTaBuTe/ I HEOPraHMYeCKUX BelIeCTB

Bo3ayx — cMech razos. CoctaB Bo3ayxa. Kucimopoa — 3J€MEHT U IpocToe
BemiecTBo. HaxokneHue kucimopoia B MHpUpoJe, (PU3NYECKHE W XHUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunwl. [Ipumenenne kucnopona. CrocoOsbl



NOJIyYeHHs] Kucliopoda B JabopaTopuu U MpombliluieHHOCTH. Kpyrosopor
Kuciopoza B mpupojae. O30H — aJuIOTpoInHass MOAU(PUKALIMS KUCIOPOIa.

TernoBoit 3hdekT XUMHUECKOW peaklnh, TEPMOXMMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHYECKHE pEaKUWU. TOIIMBO: Yrojlb U METaH. 3arps3HCHHE
BO3/lyXa, YCHJICHHE MApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — nsnemenT m mpocroe BemecTBo. Haxoxaenue Boaopoaa B
npupoae, (Quznyeckue W XUMHUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCOOBI
noxyyeHus. Kucnotsl u conm.

Monspubiii  006EM ra3oB. Pacdy€Tel 10 XMMHYECKUM YpPaBHCHHSM.

Odusnueckne cBoMcTBa BOAbl. Boga kak pactBoputenb. PacTBOpBL
HacepiieHHble 1 HEHACBIIEHHBIE PACTBOPHI. PacTBOPHUMOCTH BEMIECTB B BOJIE.
MaccoBast 10Ji1 BEHIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BOJIbl. OCHOBAHMUS.
Ponp pacTBOpOB B Npupoze U B KU3HH 4esloBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHne NpUpPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanuss Heopranmdyeckux coeauHeHuid. Oxcuapl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyronue  (OCHOBHBIE, KHUCIOTHbIE, aM{OTEepHbIE) U
HecosieoOpazyromue. Homenknarypa okcugoB. Duzmyeckne U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanusa. Krnaccupukanuss oOCHOBaHWN: IIETOYM U HEPACTBOPHUMBIC
ocHoBaHus. HomeHnknatypa ocHoBaHuii. PU3NMYECKHME W XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [losryuyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kucior. @usnyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm merasmoB H. H. bekerosa.
[lony4yeHue KACIOT.

Comu. Homenkiatypa coneit. ®uzndeckue U XMMHYECKUE CBOMCTBA COJIEH.
[Tomyuyenue conen.

I'eneTnyeckas CBs3b MEXKAY KIACCAMU HEOPTaHUYECKUX COCAUHECHUM.

Xumuueckuii IKCnepumenm:

KAu4E€CTBEHHOE ONPENEIICHUE COJEPkKAHU KUCIOpOAa B BO3IYyXE, IOJyUYECHHE,
coOupaHue, pacro3HaBaHME M U3YYEHUE CBOWCTB KHUCIOpOAa, HaOIo/IeHne
B3aUMOJICMCTBUSL BEIIECTB C KHCJIOPOAOM M YCJIOBUS BO3HUKHOBEHUS U
MpeKpamieHuss TopeHus (mokapa), O3HaKOMJIGHHE ¢ o0OpaslamMu OKCHUAOB U
ONMKMCaHUEe HX CBOMCTB, MOJydyeHHE, COOHMpaHUE, PpACIO3HABAHUE M H3yUYCHUE
CBOMCTB BoJlOpoaa (TopeHue), BzaumojencTeue Boaopoja ¢ okcuaoM menu (II)
(BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPUATIOB), HAOII0IeHHE 00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJb, MCCIIEIOBAHWE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEl pacTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBUE BOJABI C METAJJIAMHU
(matpueM W KaublueM) (BO3MOXKHO HCIOJb30BAaHHUE BHJIEOMATEPUATIOB),



UCCIIEJIOBaHUE O00pa3lloB HEOPraHMYECKHUX BEIIECTB pa3IUYHbIX  KJIACCOB,
HaOJII0/IeHNEe U3MEHEHMSI OKPAaCKU MHAMKATOPOB B PACTBOPAX KUCIOT U ILIENOYEH,
n3ydyeHue B3aumojercTBus okcuna meau (II) ¢ pactBopom cepHOl KHUCIOTHI,
KUCJIOT € METAJUIAMH, DPEAKIUN HEUTpPANIM3alMH, IOJy4eHHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJUIA JPYTMM K3 PacTBOpa COJIM, PEIICHHE
DKCIIEPUMEHTAJIBHBIX 3alad M0 TeMe «BaxHeHmme KIacChl HEOPraHMYECKUX
COCIMHEHUI.

Ilepuoguvecknii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHX
jiementoB JI. U. MengeseeBa. CrpoeHne aToMoB. XMMHYeCKasl CBSA3b.
OKHCIUTEJIBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH

[lepBple MONBITKM KiIacCU(PUKAIMM XUMHUYECKUX d3jeMeHTOoB. [loHsTHE O
rpynnax CXOJIHBIX 3JIEMEHTOB (ILEJOYHBbIE M MIEJIOYHO3EMEIbHBIE METAaJUIbI,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yr0T aM(POTEPHbIE OKCHIBI
Y TUIPOKCHU/IBI.

Ilepnonnyeckuit 3akoH. Ilepuoauyeckas cucrema XUMHYECKUX JIEMEHTOB /.
U. MengeneeBa. KopoTkonepuoanas ©  JJIMHHONEpUOAHAs  (OPMBI
Ilepnogmueckon cucteMsl xumudeckux emeHToB . Y. Menneneesa. [lepuozsr
n rpynnbl. DU3NYECKUH CMBICH TMOPSAIKOBOTO HOMEpA, HOMEpPOB IEpHOJA U
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sfep. M3oTonbl. DnekTponbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aToMOB MepBbIX 20 XUMHYECKHX 3JIEMEHTOB
Ilepnonmueckonn cucremel [l. M. MenneneeBa. XapakTepucTuKa XHUMHUYECKOTO
3JIEMEHTa Mo ero nonoxeHuto B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUINYECKUX U HEMETAJUNINYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u I[lepronnyueckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB I pa3BUTHs Haykh W npaktuku. /. M. MenneneeB — y4€HbI U
IpaXKIaHUH.

Xumuueckass cBA3b. KoBaneHTHas (MOJsIpHAasT M HENOJIApHAsi) CBSI3b.
DNEeKTPOOTPULIATENBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIMU.
[Ipouecchl OKUCIEHUS U BOCCTAHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepuMeHm

u3ydeHue oOpa3loB BEIIECTB METAIOB U HEMETAJJIOB, B3aUMOJCHCTBHE
IMAPOKCHA LMHKA C PACTBOPAMU KHUCJIOT W IIEIOYEH, IPOBEIECHHUE OIIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBI  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIMM
(ropeHue, peakliuy pas3iokKeHHsl, COETUHEHUS).

Meoscnpeomemmnwie céazu



Peanuzanuyst MeXNpeIMETHBIX CBSI3€M NpPU W3YYCHUHM XUMHM B 8 Kilacce
OCYILIECTBIISIETCS 4Yepe3 HCMOJb30BAaHUE KaK OOIUX ECTECTBEHHO-HAYUHBIX
MOHATHUM, TaK U TMOHSTHUH, SIBISIONIUXCS CUCTEMHBIMU JIJII OTACIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IUKJIA.

OO01mue ecTeCTBEHHO-HAyYHbIe TOHSATHSA: Hay4dHBIN (pakT, TUIIOTE3a, TEOPHS,
3aKOH, AaHaJIW3, CHUHTE3, KIacCH(PUKAIUs, TEPUOANIHOCTh, HAOIIOACHHUE,
AKCIEPUMEHT, MOJCIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuKa: Marepusi, aTroMm, DJJEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHU],
M30TOMbI, PaAMOAKTUBHOCTh, MOJICKYJa, AJIEKTPUYECKUN 3aps]l, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSHHUE BEIECTBA, Ta3, (PU3NYECKUE BETUYUHBI, ¢IHHHIIBI
M3MEpEHUs, KOCMOC, TIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: poTocunTes, npixanue, buocdepa.

I'eorpadus: armocdhepa, rtuapochepa, MHUHEpaAIBl, TOPHBIC IOPOJIBI,
MOJIE3HBIEC UCKOTIAEMbIE, TOTLIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHUYecKasi peakius

ITepunoanyeckuii 3akoH. Ileproanyeckas cucteMa XUMHUYECKUX JIEMEHTOB /l.
N. Mengeneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHUHU CBOMCTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX IMEPUOAOB, Kaaus, KalblUsi M UX
COCMHCHU B COOTBETCTBMHM C TMOJIOKEHUEM 3JeMEeHTOB B Ilepuoamyeckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BHAbI XUMHUYECKOW CBS3M. THUIBI KPUCTAUTMYECKUX
pPEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUITMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBA3U.

Knaccudukanuss 1 HOMEHKIIATypa HEOPTaHMYECKUX BEIIECTB. XUMHUUECKHUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K pa3IM4YHBIM KJIacCaM HEOPraHUYECKUX
COCJIMHEHUM, TEHETUYECKas CBsI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMUuecKuX peakifii Mo pa3InyHbIM IpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIJIOBOMY 3(DQeKTy, Mo
U3MEHEHUIO CTENEHEeW OKHMCJICHUS XMMHUYECKHX 3JIEMEHTOB, M0 OOpaTUMOCTH, IO
Y4acTUIO KaTajlu3aTopa). JK30- U IHAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUUYECKUE
YpaBHEHUS.

[Tonsitue o ckopocTu xuUMHUUYecKoW peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOPATHUMBIX XUMUYECKUX peakiusax. [IoHsITHe 0 TOMOTeHHBIX M IeTePOTCHHBIX
peakuusx. [lonstue o karanuse. [lonatue o xumuueckoM paBHOBecuU. DaKTOPHI,
BJIUSIIOIIME HAa CKOPOCTh XHUMHMYECKOM pEaKIMu M TOJ0XEHUE XUMHUYECKOTO
paBHOBECHSI.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIE ~ PEAaKIMU,  JAJEKTPOHHBIM  OajaHC
OKHCJIMTEIIbHO-BOCCTAHOBUTENIbHON  peakuuu.  CocTaBlieHME  ypaBHEHUU



OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUUMHA C  HMCHOJIb30BAHHEM  METOJAA
AJIIEKTPOHHOTO OanaHca.

Teopust 3IEKTPONUTHUECKON TUCCOLMAIMU. DIEKTPOJIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHCCOLMAIMU BEMIECTB C Pa3IMYHBIMU BUIAMH
XUMUYEeCKO# cBsi3u. CteneHs aucconuanuu. CHIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peaxiuu nonHoro oOMeHa. Y CloBUS MPOTEKAHUS PEaKnii HOHHOTO OOMEHa,
MOJHBIE WM COKpall¢HHbIE HOHHBIE YypaBHEHUs peakiuid. CBOHCTBa KHUCIOT,
OCHOBaHMM W coJell B CBET€ NPEICTaBICHUA OO0 DIEKTPOIUTHYECKON
nucconuanvu. KauectBeHHbIE peakini Ha MOHBL. [[OHATHE O TMAPOIIU3E COIEH.

Xumuueckuii IKCnepUMeHm .

O3HAKOMJICHUE C MOJEISAMHM KPUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB W HEMeTaoB (rpadura W amMmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpHsi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTU XUMHUUYECKON peakiuu
OT BO3JICUCTBUS PA3IMUYHBIX (DAKTOPOB, MCCIEAOBAHUE AICKTPONPOBOJIHOCTU
pacTBOPOB BEHIECTB, MpoLecca JUCCONMALNM KHCIOT, MIEJ0Yer U  COJleH
(BO3MOKHO ~ HMCIOJIb30BAaHUE  BHJIEO  MAaTE€pUAJOB), TPOBEJIEHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKA  TNPOTEKAHWS  peakiuii HOHHOro  OOMEHa
(oOpazoBanue ocajka, BbIJCJI€HUE Tra3a, oOOpa3oBaHUE BOJbl), OIBITOB,
WUTIOCTPUPYIOIINX ~ OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUi
(ropeHue, peakiy pas3iokKEHUs, COCAUMHEHHMs), PACIIO3HABAHUE HEOPTaHHMYECKHX
BEIIECTB C I[IOMOIIBIO KAaYECTBEHHBIX pPEaKUMM Ha HMOHBI, pEILICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemera/uibl 4 MX COeAMHEHUS

OO6miass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckrue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHMYECKME CBOWCTBA Ha NpPUMEPE  XJIOpa
(B3aumoJielicTBUE C MeETajulaMH, HEMeTajUlaMH, IerodamMu). XJIOPOBOJOPOI.
ConsiHast KHCIIOTa, XUMUYECKUE CBOMCTBA, MOJy4eHUE, NPUMEHEHHE. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHU3M 4YeJlOBeKa. BakHeWluue XJIOpUIbl U HX
HAXOXJICHUE B MIPUPOJIE.

O6mrast xapakrepuctuka 3aeMeHTOB VIA-rpymmbl. OcOOCHHOCTU CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue M (PU3NYECKUe CBONCTBA
MPOCTBIX BEIIECTB — KUCIOPOJIa U Cephl. AJIJIOTPOITHbIE MOAUDUKAIIMA KUCIOPOaa
U cepbl. XuMUYecKkue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHUE, (pusmyeckue u
XuMU4Yeckue cBorcTBa. OKCUABI Cepbl KAK MPEACTABUTENHN KHUCIOTHBIX OKCHUIOB.
Cepnas kwucinora, (Qu3nUecKkue W XHMHYECKHE CBOMCTBa (0oOIIMe Kak
IOpeiCTaBUTENd Kjacca KHUCIOT U crnenuduyeckue). XUMHUYECKUE PEeaKIuH,
JeXallie B OCHOBE MPOMBIIIJIEHHOTO CMoco0a MOJYyYEeHUs] CEPHOUM KHUCIIOTHI.
[Ipumenenue cepHoil KucaoThl. COJIM CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKIIU Ha



cynbdar-uoH. Haxoxnaenue cepbl U €€ COCIUHEHUN B MpUpojae. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOMIeH Cpelbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €T0 MPEA0TBPAILCHUS.

OOmiasi xapakTepucThka 3yeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHS. A30T, pacIpOCTpaHEHUE B IPHUPOJE,
¢usnyeckue u xumMuyeckue cBoiicrea. KpyroBopot azora B npupoze. AMMHUaK, €ro
du3nyueckre U XUMUYECKHUE CBOMCTBA, NoJydeHne U nmpumeHeHue. Coiau aMMOHUS,
uXx GU3HUECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MOoydeHHe, (PU3NICCKUe U XUMHUUYECKUE
cBOMcTBa (0OIIME KaK TPEACTaBUTENA Kiacca KHCIOT M creuuduyeckue).
Hcnonp3oBaHWEe HUTPATOB W COJIEM aMMOHHUSI B KAue€CTBE MUHEPAJbHBIX
ynoopennii. XuMU4ecKoe 3arpsi3HeHUE OKPY KaIOIIeH Cpeibl COeTMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXKIW, 3arps3HEHUE BO37yxa, MOouBbl M BomoEMOB). Docdop,
auiotponHeie Moaudukaruu docdopa, Gu3MUECKHe U XUMHUYECKHUE CBOMCTBA.
Oxcun pochopa (V) u pochopHast kuciiota, GU3NIECKHEC H XUMHUICSCKHE CBONCTBA,
nosiyaenue. Mcnonas3oBanue pocdaroB B kauecTBE MUHEPAIBHBIX YAOOPEHUH.

O6mias xapakrtepuctuka 31aeMeHTOB [VA-rpymmbl. OcOOEHHOCTU CTpOEHUS
aTOMOB,  XapakTE€pPHbIE  CTENEHH  OKHUCJIEHUSA.  YIJIEpOJ,  aJUIOTPOIHbBIE
Moau(dUKalMKM, pacpoOCTpaHEHUE B TMPUPOJE, (PUINUECKHE U XUMHUYECKUE
cBoricTBa. Ancopomus. Kpyroopot yriaepona B npupoae. OKCuanl yriaepoaa, ux
dbu3uyeckre M XUMHUYECKHE CBOMCTBA, JIEMCTBUE HA JKHUBbIE OPraHU3MBI,
MOJIYYCHHE U TMPUMEHEHHEe. DKOJOTUYECKHE MPOOJIEeMbI, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumoreza rino0aibHOTO TOTEIUICHUS KJIMMaTa, HMapHUKOBBIM
addekT. YroapHas KUcaoTa U €€ colu, X PU3N4YeCKue U XMMHUYECKHE CBOMCTBA,
noiayyeHue U mnpuMmeHeHue. KaudecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnons3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUICHHOCTH M CEIbCKOM
XO35MCTBE.

ITepBoHauasibHbIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIICH, 3TaHOJ, TIUIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIN ra3, HEPTH),
MPOYKTHI WX mepepaboTku (O€H3WH), WX POJIb B OBITY W MPOMBIINIJICHHOCTH.
[TonsiTne 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: KHPAX, OCJKaX, YIJIEBOIAX — U UX
poii B OKM3HM 4eJioBeKa. MarepuaibHOe €IUMHCTBO OPraHMYECKUX U
HEOPTaHUYECKUX COSTUHEHUM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJIy4YeHUE U
npumeHenue. CoenuHeHHs KpemMHuss B mpupoze. OOmme mnpeacraBieHus 00
okcusie kpemHusi (IV) u kpemuueBoil kucnore. CHUIMKAThl, X UCIOJIb30BaHUE B
OBITY, B IPOMBIIIUICHHOCTU. BaxkHelre cTpouTeNbHbIE MaTepualbl: KepaMuKa,



CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [IpobiemMbl 6e30MmacHOro MCIoJIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lioB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPHUJI-UOHBI U HAOIIOJEHUE MPU3HAKOB
UX TPOTEKAHMsSI, OIBIThI, OTPAKAIOIIME (PU3NUYECKHE M XHUMHYECKHE CBOMCTBA
TaJIOTEHOB U WX COCJAMHEHHM (BO3MOXHO HCIOJIB30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE ¢ oO0pa3laMud XJOpUIOB (TAJIOT€HHUJIOB), O3HAKOMIIEHHUE C
oOpasnaMu  ceppl W €€  COCIUHEHUSIMH  (BO3MOXKHO  HCHOJIb30BAHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3Y4€HUE XHUMHYECKUX CBOICTB
pa30aBiIEHHOM CEPHON KUCIIOTHI, IPOBE/IEHNE KaUeCTBEHHOM peaKIuu Ha Cyibdar-
MOH W HaOJIOJICHHE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3MUECKUMU
CBOMCTBaMH a30Ta, (ochopa M MX coeAuHEHUH (BO3MOKHO HCIIOIb30BAHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOpEHHI, MOITyUEHHE,
coOupaHue, pacrno3HaBaHWE€ U HW3YYCHUE CBOWCTB aMMMAKa, I[POBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U Pocdar-uoH U U3ydYeHHE MPU3HAKOB
UX IIPOTEKAHMS, B3aUMOJAECHCTBUE KOHIIECHTPUPOBAHHON a30THOM KUCJIOTHI C MENIBIO
(BO3MOKHO WCTOJIb30BAHUE BHJICOMATEPUAIIOB), M3y4CHUE MoJenen
KPUCTAJUIMYECKNX PEmETOK anmasa, Tpaduta, QysmiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  afCOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIIEM U
YCTPONCTBOM TPOTUBOTras3a, MoJyuyeHue, coOupaHue, pacro3HaBaHUE M M3yUCHUE
CBOWMCTB YIJICKHUCIIOTO Tra3a, MPOBEJCHUE KAYECTBEHHBIX PeakiMil Ha KapOOHAT U
CUJIMKAT-UOHBl U W3yYCHUE TMPU3HAKOB MX TMPOTEKaHUS, O3HAKOMJICHUE C
OPOAYKIIMENH CUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHene HeMETaJUIbl U UX COCTUHEHUS.

MeTaJsibl 4 UX COeIMHEHUS

OO6mras xapaKTepUCTUKAa XUMUUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosiokeHus B llepuommueckon cucreme xumuyeckux osiemeHtros [, .
MenneneeBa u crpoeHusi aroMoB. CTpoeHue mMeTauioB. Metamnyeckas: CBs3b U
METAJJIMYECKasi  KpUCTaJUIMYecKass  pemeéTka.  DJIEKTPOXUMHYECKUN  psif
HaIpsHKEHUN MeTauioB. OU3NUecKre U XMMUUYECKHE CBOMCTBA MeTauioB. O0mme
CIocoObl TOJMyYeHHs MeTauioB. [loHSATHE O KOPPO3MU METAIOB, OCHOBHBIC
CIOCcOOBl 3alIUThl WX OT Kopposuu. CmaBel (CTadb, YYryH, TIOPATFOMUHHM,
OpoH32a) U UX MPUMEHEHNE B OBITY U TIPOMBIIIIEHHOCTH.

[Ilenounsle MeTaibl: NONOXKEHUE B llepuoanueckon cUCTEME XUMHUYECKUX
anemeHntoB JI. . MeHnneneeBa, CTpOEHHME UX aTOMOB, HAXOXKIAEHUE B NPHUPOJE.
duznyeckre U XMMUYECKUE CBOWMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUabl U



TUJIPOKCUABI HATpusd U Kanud. I[IpuMeHeHue WIEeNOYHBIX METAUIOB M HUX
COCIMHEHUMN.

[[lenouyno3eMebHbIE METaJUIbl MAarHuii W KaJbLUMH: IIOJIOKEHHE B
[Tepuomnueckon cucreme xumudeckux aneMmeHToB JI. 1. MenneneeBa, crpoenue
MX aTOMOB, HAXO0XJCHHUE B pUpoie. PU3NUYECKUE U XUMUYECKUE CBOMCTBA MarHus
U Kanbuuda. Baxueimne coeluHEHUsi Kaiblud (OKCHZA, THUAPOKCHJ, COJIH).
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AJIFOMUHUN: TIoJ10’)keHUE B [Ieproandeckoil CucTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpOEHUE aroma, HaXOXICHUE B Ipupojne. Pu3ndeckue u
XUMHUYECKHUE CBOMCTBA alOMUHUA. AMGPOTEpHBIE CBOMCTBA OKCHJIA M TUAPOKCUAA
AJTIOMUHUS.

Kenezo: nonoxenue B [lepuoanueckoi cucteMe XUMHUYECKUX dJIEMEHTOB [l.
N. MenpgeneeBa, CTpoeHME aroMa, HaxoXJIeHUE B mpupoge. Dusnueckue wu
XHUMHYECKHE CBOMCTBA skeje3a. OKCUabl, THAPOKCUIBI U coiu skeiesa (1) u xxenesa
(IIT), mx coctaB, CBOMCTBA U MOJTyYCHUE.

Xumuueckuii IKcnepumeHm:

O3HAaKOMJICHHE ¢ oOpaslaMd METaJVIOB M CIUIaBOB, HX (U3UYCCKUMHU
CBOMCTBAaMH, H3Y4YEHHE  pE3yJbTaTOB  KOPPO3HMH  METALUIOB  (BO3MOXKHO
HCIIOJb30BAaHUE BHUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBHUS OKCHJA
KaJIbI[Usl W HATpus C BOJOM (BO3MOXXHO HCHOJIb30BAHUE BHUICOMATEPHATIOR),
VCCJIEJOBAHUE CBOMCTB MKECTKOM BOJIbI, MPOIECCA TOPEHUS MKEJIE3a B KHUCIOPOJIE
(BOBMOXHO  WCIOJIb30BaHHE  BHJACOMATEPHAIOB), IIPU3HAKOB  MPOTCKAHUS
KAaYECTBEHHBIX PEAKIMi HA MOHBI: MarHusi, Kajablvs, aJFlOMUHUS, [IMHKA, KEJe3a
(IT) u xene3a (II1), menu (I1), HaOMOEHNE U ONKUCAHUE MPOLIECCOB OKPAIIMBAHUS
IJJAMEHU HWOHAMU HATpHs, Kaius U Kajablus (BO3MOXKHO HCIOJIb30BAHHE
BHJICOMATEPUAJIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTFOMUHUS
Y TUAPOKCHUJA [IUHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33J1a4 10 TeMe «BaxkHeume
METAaJJIbl U UX COCTMHCHUS.

XuMHS ¥ OKPYKAKOLIAA cpeaa

BemectBa n marepuanbl B MOBCEAHECBHOW >XW3HU 4YelOBeKa. bezomacHoe
WCIIOJIb30BAaHNE BEIIECTB M XUMUYECKUX peakiui B ObiTy. [lepBas momoris mpu
XUMHUYECKUX 0KOTaxX U OTPABIICHUSAX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolleh cpeanl (MpenesibHas AOMycTUMast
KOHIIeHTpaius BemecTs, nanee — [1/IK). Ponb xuMun B pemieHrn 3K0JI0THYECKUX
mpooIIeM.

Xumuueckuii IKCnepumenm:

M3y4yeHHe 00pa3lioB MaTepUalioB (CTEKJIO, CIUIAaBhl METAILJIOB, MOJUMEpPHbIE
MaTepHuabl).

Meosicnpeomemmnnie céazu



Peanuzanus MeXnpeaMETHBIX CBs3eW NpH W3yuYeHUM XMMUU B 9 Kiacce
OCYIIECTBIIIETCS Yepe3 HCIONb30BaHME KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHSTHUM, TaK W TMOHATUMN, SBJSIOUINXCA CUCTEMHBIMU JI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmiue ecTecTBEHHO-HAayuYHbIE NMOHSTHSA: Hay4YHbIA (akT, TMIOTE3a, 3aKOH,
Teopus, aHalu3, CHUHTE3, Kilaccuukamnus, TMNEepUOJUIHOCTh, HaAOIIOICHNUE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, HU3MEPEHHE, MOJCIb, SBICHUE, MAPHUKOBBIM
3¢ eKT, TEXHOIOTHS, MaTEPHUAIHI.

@dusnka: marepus, aToM, OJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKJIHI,
M30TOMbI, PaTUOAKTHUBHOCTh, MOJIEKYJA, OJCKTPUUECKUN 3apsl, HPOBOJIHUKH,
MOJyIPOBOIHUKH, ~ JTUDJIEKTPUKH, (OTOIIEMEHT, BEHIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEILECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILIINYECKAs]
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorusa: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMA, MUHEpAIbHBIC
yIn0OpeHusi, MUKPOIJIEMEHTHI, MAKPODJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHHEpanbl, TOpPHBIE IOPOABI,
M0JIE3HBIE UCKOIAEMbI€, TOIIIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHHUS MPOTPAMMbI OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JTOCTUTAIOTCS B XO0J€ OOy4YeHUS XMMHH B €JUHCTBE Yy4eOHOU u
BOCIIMTATENBHOMN JIEATEIBHOCTH B COOTBETCTBUHU C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COLUOKYJIbTYPHBIMA M JyXOBHO-HPABCTBEHHBIMHM II€HHOCTSIMHM, IPUHSATHIMH B
oOlllecTBe MpaBWJIaMd M HOPMaMH TIOBEICHHMS U CIOCOOCTBYIOT TpolieccaM
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMHN O0yUYaIOIIUXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAKAIOT  TOTOBHOCTh  OOyYarOIIUXCS
PYKOBOJACTBOBATbCSl CHUCTEMOW TMO3UTUBHBIX I[ICHHOCTHBIX OpUEHTALMN U
pacIIMpEeHne ONbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMOTHYECKOT0 BOCIIUTAHUSI:

LIEHHOCTHOI'0 OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUI0, IOHUMAaHUs 3HAYCHHS XUMHUYECKOM HAYyKH B JKU3HU
COBPEMEHHOT0 OOILECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHOW HH(pOpMALHMEN O
MEPENOBBIX JIOCTHXKEHUSIX M OTKPBITUSIX MHUPOBOM MU OTEUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpaIaHCKOT0 BOCIIMTAHUS:

MPEACTABICHUS] O COLHMAIBHBIX HOPMAaX M TMPAaBWIAX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJIJIEKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrUX  BHUAAX
JESITeIbHOCTH, TOTOBHOCTUM K pPa3HOOOpPa3HONW COBMECTHOM JEATEIbHOCTH NpU
BBITIOJTHEHUN Y4YEOHBIX, TO03HABATEIbHBIX 3aJlayu, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MTPOECKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TIPOIlECCEe ATOM Yy4eOHOU AEsATEIbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE TIOBEIECHHE M IIOCTYIIKM CBOHMX TOBAapUILEW C IO3ULUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMSL

MUPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM M COCTABJISIOIIHE
OCHOBY JJII TIOHUMAaHUS CYIIHOCTA HAyYHOW KapTUHBI MHpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUSA IPUPOABI, B3aWMOCBA3SAX YEJIOBEKA C
MNPUPOJTHON CPEAOH, O POJIM XMMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

NIO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJIUMBbIE JIsI OOBSCHEHUS HAOII0JAaEeMBIX IMPOILIECCOB U SIBICHU,
MO3HABATENbHON, MHPOPMALMOHHOW W YUTATENIbCKOW KYJIbTYPBl, B TOM YHCIE
HABBIKOB CAMOCTOSITEIbHOW pabOThl € Yy4eOHBIMM TEKCTaMH, CIPaBOYHOM



JUTEPATypOM, JOCTYIMHBIMH TEXHUUYECKUMU CpEACTBaAMH HHGOPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYCHHI0O M TO3HAHMIO, JHOO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W  MCCIEA0BATEIbCKOU
NEATEeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpPaBJIECHHOCTH U YPOBHSA OOyUECHHS B
JaJIbHEUIIIEM;

4) dbopMHUpOBaHHUS KYJIbTYPbI 310POBbA:

OCO3HAaHWE LEHHOCTH JKM3HHM, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY
3I0POBbIO, YCTAHOBKH Ha 3JIOPOBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIEACTBUU U
HETPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOJIEHUS aIKOI0JIsg, HAPKOTUKOB, KypEeHHS),
HEOOXOJUMOCTH COONIOJIEHUS TMpaBui O€30MacHOCTH TIpu  oOpalieHuu ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

5) Tpya0BOr0 BOCIMTAHUS:

HMHTEpEC K MPAKTUYECKOMY M3YUYEHUIO TTpodeccril U Tpyaa pa3ImyHOTO poja,
YBOXEHHE K TPyAYy M pe3ysibTaTaM TPYAOBOM JESITEIBHOCTH, B TOM YHCIIE Ha
OCHOBE IIPUMCHEHHS TPEAMETHBIX 3HAHMM TI0 XHWMHH, OCO3HAHHBIA BBIOOD
WHIMBHUIYAJTbHON TPACKTOPUHU ITPOJIOHKEHUS 00pa30BaHUs ¢ YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
yCremHon npodeccuoHanbHON ASSITEILHOCTH U PA3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJaliTUPOBATHCS B TPOeCCHOHATILHOM CpeJIe;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHMA:

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIIEHHWE K TMPUPOJIE€ KaK HCTOYHUKY
KA3HU Ha 3€MJI€, OCHOBE €€ CyIIECTBOBAHMS, IOHUMAHHUE LIEHHOCTH 3I0POBOTO U
O6e3zomacHoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3UIECKOMY M TICUXHYECKOMY 3J0pPOBBIO, OCO3HAHWE IIEHHOCTH COOJIIOACHUS
MpaBuJ1 0€30MacHOTO MOBEICHUS TIPU PaboOTe C BEIIECTBAMHU, a TAKXKE B CUTYyAIUsX,
YIPOXKAIOIIMX 3I0POBBIO U KU3HHU JIFOJICH;

CITIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIydaeMble MPU W3YUYCHUH XUMUH, IS
peILIEHNs 3aa4, CBSI3aHHBIX C OKPYKAIOWIEHU MPUPOJHON CPEIOW, IS MOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJIbTYpPhI, OCO3HAaHUA TJIOOAJTBHOTO  XapakTepa
AKOJIOTUYECKUX TMPOOJIEM M IMyTeH WX PEMICHUS MOCPEICTBOM METOJIOB XHMHH,
3KOJIOTUYECKOI0 MBILIJIEHHS, YMEHUSI PYKOBOJCTBOBATHCA UM B IO3HABATEIILHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATbBI

B cocraBe MeranpeaMETHBIX pE3YyJbTATOB BBIACISIOT 3HAYMMBbIE IS
dbopMHUpOBaHUS MHPOBO33PECHHS OOIEHAYyYHbIE TOHATUSA (3aKOH, TEOpHs,
MPUHIIUII, TUTIOTE3a, (aKT, CUCTEMA, MPOIECC, SKCIEPUMEHT U JIPYToe.), KOTOPhIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX TIpeAMETax U IO3BOJISIOT Ha
OCHOBE 3HAHHWM W3 ATUX MPEIMETOB (HOPMHUPOBATH MPECTABICHUE O IEIOCTHON



HAy4YHOU KapTHMHE MHUPA, U YHUBEpCaJbHble yueOHbIE AeHCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATUBHBIC, PETYJISATHUBHBIC), KOTOpble obOecrneunBaroT (OpMHpPOBaAHKE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4E€OHOM
e TETbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIC YUeOHbIC N1eHCTBUS

ba3oBble 1ornueckue AecTBU:

YMEHHUS HCIOJIb30BaTh MNPUEMBI JIOTHUECKOTO MBIIUICHHUS IPU OCBOCHUU
3HAHWI: PacKphIBaTh CMBICT XMUMHYECKUX TMOHITHH (BBIACIATh MX XapaKTEepHBIC
MPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C APYTUMH MOHATHSIMH), UCIOJIb30BAThH
MOHATHUS [ OOBACHEHUS OTACNIbHBIX (DaKTOB U SIBICHUM, BEIOMPATH OCHOBAHUS U
KPUTEPUH U1l KIACCU(PUKAIMKU XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
yCTaHABJIMBATh MPUUMHHO-CIICJACTBEHHBIE CBA3M MEXKIYy OOBEKTaMH H3YYCHUS,
CTPOUTH JIOTUYECKHE PACCYX IACHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, IO AHAJIIOTHUH),
Jie7aTh BBIBOJIBI M 3aKJIFOUYEHUS;

YMEHHE TPUMEHSATh B TMPOLECCE IMO3HAHUS TMOHATUS (MPEIMETHBIE U
MeTarpeIMETHbIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIIN, UCTIONB3YEMbIE B XUMHUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJ »JJIEMEHTa), XuMuueckas QopMmyia U ypaBHEHHUE
XUMHAYECKON peakiui — MpU PEIICHUH y4eOHO-TI03HABATENbHBIX 33/1ad, ¢ YYETOM
ATUX MOJICNIbHBIX MPEJCTABICHUIN BBISBISATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKH W3Yy4aeMbIX O0BEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKUX PEAKIIH,
BBISIBIISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBSI3U W
MIPOTUBOPEYHS B U3yUaeMbIX MPOIIECCaX U SIBJICHUSIX.

Ba3oBble ucciienoBaTebCKUe 1eiiCTBUSA:

YMEHHE UCIOIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHWA, a TaKKe B KayeCcTBE OCHOBBI JUIsi (OPMHUPOBAHUSI THUIIOTE3BI TIO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOpETeHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allid W TPOBEIACHUIO
YUYCHUYECKMX OKCIEPUMEHTOB, yMEHHUE HaOJwaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBAThH €0 pe3yJibTar, (OpPMYJIHPOBATH 00OOIICHUS U
BBIBO/IbI 110 PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MPOJIeTIaHHOM padoTe.

Pab6ora ¢ unopmanmei:

yMEHUE BBIOWpATh, AHAIM3UPOBATH U MHTEPHPETHPOBATH HHOOPMAIIUIO
Pa3TUYHBIX BUJOB U (HOPM TPENICTABIICHHUS, MTOTYyIaEMYI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpXKaHUs, CIPABOYHbBIC
nocobusi, pecypcel MHTepHeTa), KPUTHUECKH OLIEHUBATh MNPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO MH(OPMAIIHIO;



yMEHUE MPUMEHSATh pa3iuyHble METOAbl U 3alpOChl NPU MOUCKE U 0TOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJisi BBINOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 33714 ONPEACNEHHOTO TUMA, TPUOOpETEHNE OMbITa B
o0jacTH HWCHONB30BaHUs WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpPON aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIBHYIO (GOpMY Mpe/CcTaBlIeHuss HHGOPMAIUU U
WUIIOCTPUPOBATh pEUIaeMble 3aJa4d HECJIOKHBIMH CXEMaMH, JuarpaMmMaMi,
apyrumu GopMaMu rpaduKi U UX KOMOUHAIUSIMU;

YMEHUE HCIOJb30BaTh W aHAJU3UpPOBaTh B IIpolecce Y4YeOHOU H
HCCIIEIOBATENbCKON JIEITETbHOCTH MH(POPMAIIUIO O BIMSHUU MPOMBIIIICHHOCTH,
CEJNIbCKOTO XO3SIICTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPYXKAroIEHd NPUPOAHOU
CpEIBbl.

KoMMmyHuKaTHBHBIE YHHBEpPCAJIbHbIE YUYeOHbIe 1eiiCTBHA:

YMEHHS 3a/laBaTh BOMPOCHl (B Xxojae auaiiora W (Wiau) AUCKYCCHM) MO
CyllecTBy  oOcyxaaemMoil  Tembl, (OPMYIUPOBaTh CBOM  MPEIIOKEHUS
OTHOCUTEJILHO BBIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUS  NPEICTaBIATH  IOJYYEHHBIC  pPE3yJbTaTbl  I[MO3HABATEJIBHOU
NEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeJaTh IPE3CHTALUIO
pE3yNbTAaTOB BBINOJHEHUS XMUMHYECKOTO SKCIIEpUMEHTa (JJaOOpaTOPHOIO OIIbITA,
1a00paTOpHOM pabOTHI MO UCCIETOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHUSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
NIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JEATENBHOCTH  IPU  PELICHUHU
BO3HUKAIOIIUX MPoOJeM Ha OCHOBE yu€Ta OOLIMX WHTEPECOB U COTJIAaCOBAHUSA
no3uuuii (00Cyx aeHusl, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIUHALIMS
COBMECTHBIX JEHCTBUM, ONPEACIICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBINIOJIHEHHOHN pabOoThI U JpyTHE).

PeryisiTuBHBIC YHMBEpPCAJIbHbIC y4eOHbIE 1CHCTBHUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIU ACSATENbHOCTH, IJIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIMPOBATh U MPU HEOOXOJAUMOCTU KOPPEKTHPOBATH CBOIO
JeSITeILHOCTD, BRIOUpATh Harbosee 3pPeKTUBHBIC CIIOCOOBI PEIICHUsS YICOHBIX H
ITO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIBHO COCTAaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM AJTOPUTM JECUCTBUM IIPU BBINOJIHEHUHM 33aJaHUA C y4ETOM
MOJIYYEHHS] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHUBATh COOTBETCTBUE TMOJYYEHHOTO pe3yibTaTa 3asBICHHOW 1€, YMEHHUE
HCIIOJIB30BaTh U aHAIM3UPOBATh KOHTEKCTHI, PEJIAraeMbl€ B YCIOBUH 33JIaHUN.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00s3aTENBHOIO
COJICp)KaHMs, YCTAaHOBJEHHOTO JaHHOW QeaepanbHO pabouel MporpaMmoi,
BBIJICJIIIOT: OCBOEHHBbIE OOYYaIOIIMMUCS Hay4HbIe 3HAHMS, YMEHHUS M CIIOCOOBI



nercTBull, crnenuduueckue IS TpeAMeTHOM oOnacth  «XUMHUS», BUIBI
NEATEIbBHOCTH IO  MOJYYEHWI0 HOBOIO  3HAaHMs, €ro HHTEpIpETalnH,
peoOpa30BaHUIO M MPUMEHEHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITUsIX.

K xoHiry o0ydenus B 8 kiacce nmpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX IOHSTHUW: aTOM, MOJEKYJIA,
XUMHYECKUN DIIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJITHOPOIHAS), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJICKYJISIPHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJSpPHAs Macca,
MaccoBas J0JIsT XUMHUYECKOTO JIEMEHTA B COCTMHCHHH, MOJIIPHBIN 00BEM,
OKCHJ], KHUCJIOTa, OCHOBAaHHUE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHUYECKasi peakius, KiIacCU(pUKAIMI peaKkIuil: peakiuu
COCAMHEHUs, PEAaKUUU PA3JIOKEHUS, pEaKUUHU 3aMEIICHUS, PEAKIUH
o0OMEHa, 7K30- U HIOTEPMHUYECKUE PEAKIUH, TEIUIOBOI 3PPeKT peakuuu,
SIpO aToma, SJEKTPOHHBIA CJIOM aTroMa, aTOMHasi OpOWTalb, paauyc
aToMa, XUMHUYECKAasl CBSA3b, MOJIIPHAS M HEMOJSIPHAS KOBAJICHTHAS CBS3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBasi JOJs BELIECTBA
(TIpolieHTHAsl KOHIICHTpAIs1) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX TOHITHHA U
MPUMEHSThH ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAILICHUI;

e HCIOJIb30BaTh XUMHUUYECKYID CHUMBOJIUKY JUIsI COCTaBjieHUS (hopmyl
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e ONpEAENATh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENCHb  OKHCJICHUSI  DJIEMEHTOB B  OWHApHBIX  COEJUHEHMUSX,
MPUHAJIEKHOCTh BEIIECTB K OMPEACIEHHOMY KIIACCYy COEAUHEHUN IO
dbopmynam, BHUJ XUMHUYECKOW CBA3U (KOBAJCHTHAs ¥ HOHHAasA) B
HEOPraHUYECKUX COCIMHEHUSIX;

e packpbiBaThb cMbIch [lepuonnueckoro 3akona JI. M. Mengeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOAUYECKOM 3aBUCHUMOCTHA CBOWMCTB
XMMHUYECKUX A3JIEMEHTOB OT WX MoJjioxkeHus B [lepmoamyeckoi cucreme,
3aKOHOB COXPAHEHUsI MacChl BELIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJIpo;

e OMNKCBHIBATh U XapakTepu3oBaTh TabmMuHyo ¢opmy Ilepuoandeckoi
CUCTEMBl XHMHUYECKHUX DJIEMEHTOB: pa3iuyaTh TMOHATHUS  «rJIaBHas
noarpymnmna (A-rpymnmna)» u «nobounas noarpymnmna (b-rpymma)», mansie u
OOJBIIIE TIEPHOJIbI, COOTHOCHUTH OOO3HAUYCHUsS, KOTOPhIE HMEIOTCS B
tabmuue «llepuonuueckass cucrtemMa xumudeckux snemeHtoB J[. .
MeHnpneneeBay C YHCIOBBIMM XapAaKTEPUCTUKAMU CTPOEHHSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij sjipa, 00IIee YUCIO 3IEKTPOHOB
U pacIpeiesieHHe UX M0 3JEKTPOHHBIM CII0SIM);

KJacCU(UIIMPOBATh XUMUYECKHE HJIEMEHTHI, HEOPTAHUUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYacTBYIOUIUX B pPEAKIUU
BEIIECTB, [0 TEIIOBOMY 3D PexTy);

XapakTepru30BaTh (OMUCHIBATH) OOIME XMMHUYECKHE CBOWCTBA BEILIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi ONMMUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIHA;

IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TPOTEKAHUS XWMHUYECKHX TMPEBpAIICHUN B
Pa3ITUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIAPHYIO W MOJIIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMMHUYECKOTO »JJIEeMEHTa 10 (dopmyse
COEMHEHNS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHCHUIO XUMHUYECKOU PEaKIINH;

MIPUMEHSTh OCHOBHBIC OINEPAIMU MBICTUTEIBLHON JEATEIIbBHOCTH — aHAJIN3
U CUHTE3, CpaBHEHHE, 000O0IIeHHE, CHUCTEeMaTU3alMI0, KacCU(pUKAIIUIO,
BBISIBJICHUE TMPUYMHHO-CIICACTBEHHBIX CBSI3€d — JIsl M3YYEHHUS CBOMCTB
BEIIECTB M XHUMHYECKUX PEAKIWH, eCTeCTBEHHO-HAYYHBIC METO/IbI
MO3HaHUsl — HaOJIJCHUE, W3MEPEHHE, MOJECIUPOBAHUE, IKCICPUMEHT
(peayIbHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWJaM  TOJb30BaHMUS ~ XUMHUYECKOHW  MOCylAoM U
1abopaTOpHBIM 00OPY/IOBaHMEM, a TakKe TNpaBWiIaM oOpalieHus: ¢
BEIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHUSIMH TIO BBITOJTHCHHIO
Ja00pATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0 W COOMpPaHUIO
ra3oo0pa3HbIX BEHIECTB (BOJOPOJAa U KHUCIOpOAa), MPUTOTOBICHUIO
pPAaCTBOPOB C ONPENCITEHHOM MACCOBOM JOJIEW PACTBOPEHHOTO BEIIECTBA,
IUTAHUPOBAaTh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBI  II0
pacrio3HaBaHUIO PACTBOPOB IIEJIO0UYEH U KUCIOT C MOMOIIBI0O WHIUKATOPOB
(makmyc, dheHondraient, METUIIOPAHXK U JPYTHE).

K xonity oOydenus B 9 kjacce mpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

pPacKpbhIBaTh CMBICII OCHOBHBIX XHMHWYECKUX TOHATHUH: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHMOH, aHWOH, IMPOCTOE BEMIECTBO,
CJI0KHOE€ BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XUMUYECKas PEaKIvs, XUMUYECKasi CBsI3b, TETUIOBOM A(PexT
peaknuu, MOJb, MOJSIPHBIA  00BEM,  pPacTBOpP,  AJIEKTPOJIUTHI,
HEJJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAs JUCCOLMALUSA, PEAKIUH HOHHOTO
oOMeHa, KaTtaJu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HeoOpaTUMBbIE pEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEaKLUU,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCICHHE UM  BOCCTAHOBIICHHE,
a;moTponus, aMm(pOTEPHOCTh, XUMUYECKasl CBs3b (KOBaJCHTHAs, MOHHAs,
METaJUIMYecKasi), KpUCTAIUIMYECKas pelmeTKa, KOppo3usl METaslioB,
CIUIaBBl, CKOPOCTb XHWMHYECKOW pEaKUWW, NPeNeSbHO JI0IMyCTHUMas
koHneHntpanus [TJIK BemecTna;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMHMUYECKUX TIOHATHH H
IPUMEHSTH 3TH OHATHUS IPY ONMCAHUM BEUIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XMUMHUYECKYI0 CHMBOJHKY JJISI COCTaBIECHUS (HOpMyI
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKIU;

ONPENEIIATh BAJICHTHOCTh U CTENIEHb OKUCICHHUSI XUMUYECKUX JJIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTaBa, IPUHAJIEKHOCTh BEHIECTB K
onpenenEHHOMY KJacCy COEIMHEHHH 1o (opMmyliaMm, BUJ XUMHUYECKOU
CBsI3U (KOBAJI€HTHAs, WOHHAs, METAJUIMYeCKasi) B HEOPraHUYECKUX
COEIMHEHHMSIX, 3apsij MOHA M0 XUMHYECKOW (opMmysie, XapakTep cpeabl B
BOJHBIX PACTBOPAX HEOPTaHUYECKUX COEAUHEHUW, TUI KPUCTALTNYECKOU
PEMETKN KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbichn llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHUMAaHUE: OIUCHIBAaTh U XapaKTepU30BaATh
tabnuunyo (opmy Ileproguyeckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas moarpynna (A-rpymnma)» U «moOodHas
noarpymnmna (b-rpymma)», manbie ¥ OOJBIIME TEPUOIBI, COOTHOCUTH
0003HAauEHHUsA, KOTOpbIE MMEIOTCA B MEPUOAMYECKOW Tabmuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHMS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB | 3apsij sapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpeneneHue WX 10 DJJIEKTPOHHBIM CJIOAM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTH B MU3MEHEHUU CBOWCTB JJIEMEHTOB U WX COCJAUHEHUN B
npejaenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYII C YYETOM CTPOSHHUS MX
aTOMOB;

KJIaCCU(PUITUPOBATh XMUMHYECKUE SJIEMEHTBI, HECOPTAHMYECKHE BEIECTBA,
XUMUYECKUE peakiuu (M0 YHUCIy UM COCTAaBY YYACTBYIOIIMX B pPEaKIHUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEMEeHEW OKHUCIICHUS
XUMHYECKHX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME U CHEHUPUUECKUE XHUMHYECKUE
CBOWCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, MNOATBEPXkAasi OIUCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHN COOTBETCTBYIOIIMX
XUMHYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUSA DJIEKTPOJUTUYECKOW JMCCOLMALMUA  KHUCIIOT,
1IEJIOYEH U COJIEH, TTOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIU NOHHOTO



oOMeHa, YypaBHEHHs peakluid, TOATBEPKIAIONINX CYIIECTBOBAHHE
TCHETUYECKOM CBSI3U MEXK/Ty BEIIECTBAMH PA3INYHBIX KJIACCOB;
pacKppiBaTh CYITHOCTh OKHCIIMTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
MIOCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OaaHca dTHX PEaKIIHii;
MIPOTHO3WPOBAThL CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTCKAHUS XWMHUYCCKHX TIPEBPAIMCHUNA B Pa3IMYHBIX
YCIIOBUSX;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJICKYIISIPHYIO H  MOJISIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMEeHTa 1o (opmyie
COCIMHEHMSI, MAaCCOBYIO JIOJIO0 BEIIECTBA B PaCTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHCHUIO XUMHUYECKOU PEaKIINH;

coOno/laTh  MpaBWia  TOJb30BaHMUS ~ XMUMHYECKOM  TOCYI0Ml U
nabopaTOpHBIM  O0OpYJOBaHHEM, a TaKXe TMpaBuiia OOpalleHUs ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSIMH TIO BBIIIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKHX ONBITOB 110 TIOJYYCHHIO M COOHMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO rasa);

OPOBOJUTH  PEAKIMM, TOJATBEPXKIAIONIME  KAYeCTBEHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMHU/I-,
noaua-, KapOonat-, (ocdar-, cumukar-, cyinbdar-, THIPOKCUA-HOHBI,
KaTHOHBI aMMOHHSI W WOHBI M3yYEHHBIX METAJUIOB, MPHCYTCTBYIONINE B
BOJHBIX PACTBOpPAX HEOPTAHMYECKUX BEIICCTB;

PUMEHSITh OCHOBHBIE OIEPAIlMU MBICIUTEIILHON NEATeTbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTH3allii0, BBISBICHHE
MIPUYHHHO-CJICACTBEHHBIX CBSI3€H — IS M3YyYCHHsI CBOWCTB BEIIECTB U
XUMUYCCKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJbI TIO3HAHUS —
HaAOJIIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT (peajbHBbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosaunuyectBo yacos
Ne HaumeHnoBaHue pa3neiioB u DiieKTpoHHbIe (HudpoBbIe)
KonTtposabHubie IIpakTHyeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nea 1. [lepBonayajibHble XMMHYeCKHE IIOHATHS
Xumusi — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 9 bubmuorexa [IOK

' MPAKTUYECKOU AEATETbHOCTU https://m.edsoo.ru/7f41837c

YyeJsioBeKa

12 BertecrBa 1 xumMmnueckue 15 1 bubnnorexa [IOK

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

Wroro o pa3aeny 20

Pazgen 2. BaxkHelimue npeacTaBuTe 1M HEOPraHUYECKUX BelllecTB
21 Boznyx. Kucnopon. Ilonstue 6 bu6muoreka LIOK

' 00 okcHaax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonarue o kucinorax 8 1 bu6muoreka LIOK

' 1 COJISIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsr. [Tonsitue 00 5 1 1 bu6nuorexa [JOK

' OCHOBaHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 1 1 1 bubnmnoreka [IOK

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

Hroro mo paznemy 30

Pa3nen 3. [lepuoanueckuii 3axkon u Ilepuoanyeckas cucrema xumuueckux 3jiemMeHToB /I. . MennesneeBa. CTpoeHue aToMOB.
Xumuveckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN
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https://m.edsoo.ru/7f41837c
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Ilepronnueckuii 3aKOH U

31 IIepnoanueckas cucrema 7 bubmunoreka LIOK
' XMMHYECKHUX d1eMeHToB 1. 1. https://m.edso0.ru/7f41837¢c
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
3.2 OKHACIUTEINBLHO- 8 Bubmiorexa LOK
) https://m.edsoo.ru/7f41837c¢
BOCCTAHOBUTEIBHBIC PEAKITUI
bubnnorexa [IOK
J4! 1
TOTo To pasiety > https://m.edsoo.ru/7f41837c¢
PesepBHOE Bpemst 3 Bubmaorexa OK
P P https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I1O 68

[TIPOT'PAMME



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

KounvecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/n P Konrtpoannbie | Ilpakrnyeckue (witcpp )
NPOrpaMMbIl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3jnen 1. BemecTBo M XUMHYeCKHE peaKIMU
11 [ToBTOpenue u yriryOneHue 3HaHUN 5 1 bu6mmoteka [IOK
' OCHOBHBIX pa3JIeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6mmoteka [IOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOIHAITHS. 8 1 1 bubnmnoreka [IOK
' XHUMHUYECKUE PEaKIU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paszgen 2. Hemera/iibl M UX COeTUHEHUS
OO6m1ast XapaKTEPUCTUKA XUMUYECKUX bubnmnoreka [IOK
21 4 1
aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast xapaKTepUCTUKA XUMHUYECKHUX
2.2 anemeHToB VIA-rpymmel. Cepa u eé 6 bubamorexa [OK
' pYTHEL L-€p https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01mas xapakTepruCcTHKa XUMUIECKIX
2.3 aneMeHToB VA-rpymnmbl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' ' ’ https://m.edso0.ru/7f41a636
COeIMHEHUS
OO1ast XxapakTepUCTUKA XHUMUYECKHIX
2.4 anemeHToB [VA-rpynmel. Yriepoa u 8 1 2 bubmorexa [OK
' . PYIIIBL. poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COECIMHEHUS
Hroro no pasaeny 25



https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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Pasznen 3. Merajuibl H HX COCAUMHCHUSA

. bu6nmoreka [JOK
31 Obmpe CROHCTBA METAIIOB 4 https://m.edsoo.ru/7f41a636
. bu6nmorexa [JOK
3.2 Baxueiine Metasuibl U UX COEIUHEHUS 16 httos://m.edsoo.ru/ 7412636
Hroro no pazneny 20
Paznen 4. Xumus u okpyskaouas cpeaa
41 BemtecTBa U MaTepuaibl B )KU3HUA YEIOBEKA 3 Bubmaorexa IIOK
' B P https://m.edsoo.ru/7f41a636
Wroro no pazgeny 3
PesepBHOE Bpemst 3 Bubmaorexa IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
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