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IHHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTeNIbHOW MPOTrpaMMbl OCHOBHOTO
obmero obpaszoBanus, npeacraBieHHbIX B GI'OC OO0, a Taxke Ha OCHOBE (eneparbHOU
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIEMIMHU MPENoJaBaHus y4yeOHOro mpenMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3zanusax Poccuiickoit @enepannu.

[Iporpamma 1o XMMUHM JA€T TPEACTABICHHE O IENsAX, OOIIel cTpareruu OOydYeHHS,
BOCIIUTAHHUSI U Pa3BUTHS OOYYAIOIIMXCS CPEIACTBAMU YYEeOHOrO MpeiMeTa, YCTaHAaBIUBACT
o0s13aTeNIbHOE MPEIMETHOE COJEpKaHKe, MpelyCMaTPUBAET paclipelieieHue ero mo kKiaccam u
CTPYKTYpUPOBAaHHUE I10 pa3fesiaM U TeMaM MPOrpamMMbl 110 XMMHH, ONPEAEISAET KOJIUUECTBEHHbBIE
U KauyeCTBEHHBIE XapPAaKTEPUCTUKH COJEP)KAaHUSA, PEKOMEHAYEMYIO IIOCIIEOBATEIbHOCTD
U3YyYEHUS] XUMHUH C YUETOM MEXKIPEJAMETHBIX U BHYTPUIPEAMETHBIX CBS3€H, TOTUKH y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaromuxcs, OnpeaenseT BO3MOXKHOCTH IpeaMeTa JIs
peanu3any TpeOOBaHUI K pe3ysbTaTaM OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMBbl Ha
YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHus, a TakKe TPEOOBaHMIA K pe3ylbTaTaM 00yueHHs] XUMHUH
Ha YpOBHE LeJed M3y4deHHs TMpeIMeTa M OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOM
JEeSATEIbHOCTH 00YYaroIIerocs M0 OCBOCHUIO YUYEOHOTO COJIEPIKaHUSI.

3HaHUE XUMUH CIYKUT OCHOBOM U POPMUPOBAHUS MUPOBO33PEHHS 00YUAIOLIETOCs, €ro
NPEJCTAaBICHUN O MAaTEepUAIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (pOpMHUpyEMBbIEe XUMHUEH
NIPEJCTABICHHUS O B3aMMOINPEBPALICHUAX YHEPTUU U 00 SBOJIIOLIMHU BEUIECTB B MPUPOJE, O MyTAX
pemieHusT TI00aNbHBIX MPOOJIEM YCTOHUMBOTO Ppa3BUTUS 4YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUUECKO, MUILEBOM U 3KOJIOrMYecKOor 6€30MacHOCTH, MPOOIIEM 3JpaBOOXPAHEHHUS.

N3yuenue xumuu:

CIOCOOCTBYET peaju3alMid BO3MOXHOCTEH M1 caMopa3BUTHS U (POpPMHUPOBaHUS
KYJIBbTYpBI TMYHOCTH, €€ 0011ei U (PyHKIIMOHATIBLHON IPAMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHNE MBIIUICHUSI U TBOPUECKUX CIIOCOOHOCTEH 00y4aromuxcs,
HaBBIKOB  HMX  CAMOCTOSITEIbHOM  y4eOHOH  JeSTeNbHOCTH, OKCHEPUMEHTAIbHBIX |
UCCIICIOBATENIbCKUX YMEHHM, HEOOXOAMMBIX Kak B TIOBCEIHEBHOW JKM3HU, TaK U B
npoeCCUOHATLHOMN 1eATEIbHOCTH;

3HAaKOMHUT CO CIEHU(PHUKON HAYYHOTO MBIIUICHUS, 3aKJIAIbIBACT OCHOBBI IIEJIOCTHOTO
B3IJIsJ1a HA €UHCTBO MPUPOJIBI U YENIOBEKA, SABISETCS OTBETCTBEHHBIM 3TAaroM B (hopMUpOBaHUH
€CTECTBEHHO--HAYYHON TPaMOTHOCTH 00yYarOIINXCS;

CIOCOOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HAaHUSM, K TPHUPOJE, K 4YENOBEKY, BHOCHUT CBOM BKJIAJ B 3KOJOTMYECKOoe OOpa3oBaHHE
00yJaronuxcs.

JlaHHBIE HampaBieHUS B OOYYCHMHM XMMHMU 00ECHeunBalOTCS crenu(uKoil coiepikaHus
yu4eOHOro TpeAMeTa, KOTOPBIM SBISETCS TMEJarornyeckd aganTHPOBAaHHBIM OTpakKeHHEM
0a30B0Oif HAYKH XMMHUHU Ha OTPEICIEHHOM dTare e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro o0Opa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHE
00yYaroIMUMHUCS CUCTEMBbI NTEPBOHAYAIBHBIX TOHATHH XMMUHU, OCHOB HEOPraHUYECKOW XUMHUH U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKON XUMUHU.

CtpykTypa conepkaHHs MpOrpamMMbl 10 XUMHUH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoja k €€ msyueHuro. CoaeprkaHUe CKIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI IMOHATHHA O XUMHUYeCKoW peakuuu. OOe 3TH CUCTEMBI



CTPYKTYpPHO OpraHM30BaHbl 110 MNPUHIUIY IOCIEJOBATEIbHOIO pPa3BUTHUsS 3HAHMM Ha OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YUYEHHSI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3H;

— MPEJICTaBIEHUH 00 AIIEKTPOIUTHIECKOI TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckrue 3HaHUS PacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU IIOJIYYEHHBIX U
OCMBICJICHHBIX (DAaKTOB, pPa3BUBAIOTCS IIOCIEIOBATENBHO OT OIHOTO YPOBHS K JpYromy,
BBIMOJIHAS (QYHKIMU OOBSICHEHUS M MPOTHO3UPOBAHMS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNS U TIOJYyUYEHHUS NU3y4aeMbIX BEIIECTB.

OcBoeHne mnporpaMMbl MO XHMMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBJAIOIIECH HAYYHOM KapTUHbI MUpAa B JIOTHUKE €€ CHUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOIIEHUSI K HAYYHOMY 3HAaHHUIO U METOZAM IO3HaHUA B Hayke. M3yueHue xumMun
INPOUCXOIUT C TPHUBJICYCHHEM 3HAHUM M3 paHee U3YyUYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 xknaccs» u «dusmnka. 7 Kiaacey.

[Tpu n3yyeHnn XUMHUU TPOUCXOIUT (POPMUPOBAHHE 3HAHUI OCHOB XUMHUYECKOI HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, PAKTUYECKOM NEATETbHOCTH YellOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYJbTYpHI. 3ajJada y4eOHOIro MpeaMeTa COCTOMT B (hOpMUPOBAHUH
CHCTEMbl XMMHMUYECKUX 3HAHUN — BaXHEUIIMX (DAKTOB, MOHITHUN, 3aKOHOB U TEOPETHUYECKUX
MOJIOKEHUH, JIOCTYMHBIX OOOOIIEHWH MHMPOBO33PEHUECKOT0 XapakTepa, s3blka HAyKH, B
NpUOOIICHNN K HAYYHBIM METOJIaM MO3HAHUS MTPH U3YYEHUH BEIIECTB U XMMUYECKHUX Peakiuil, B
(GbopMHpOBaHMM W Pa3BUTHM [O3HABATEIbHBIX YMEHHMH M HMX NPUMEHEHMH B Yy4eOHO-
MO3HABATEIBHON U y4eOHO-MCCIIEeI0BATENbCKON IEATEIbHOCTH, OCBOCHUU TPaBUII 0€3011acHOTO
oOpaleHus C BEIECTBAMH B MIOBCEIHEBHON KHU3HU.

[Ipy M3ydeHWH XMMHUH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs BAXKHOE 3HAYCHHE
npuoOpenu Takue ey, Kak:

— (hopMHUpPOBAHHE MHTEIUIEKTYAJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpA30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSTEIILHOMY TPHHATUIO PELICHUH, CIOCOOHOM amanTUpoBaThei K
OBICTPO MEHSIIOIIMMCSI YCIIOBHSIM KHU3HH;

— HampaBJICHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYecKoe NpuoOIIeHne OoOydaromuxcs K
CaMOCTOSITE/IbHOM ~ ITO3HABAaTEJIbHOM  JEATENBHOCTH,  HAyYHbIM  METOJaM  II03HaHuA,
(hOpMUPYIOIINM MOTHUBAILIMIO U PAa3BUTHE CTIOCOOHOCTEH K XUMUW;

— obecrieueHne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYaIOIIUMHUCS OIIbITa
pa3HOOOpa3HON JEATETbHOCTH, MO3HAHUS W CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHHE U1l Pa3IMUHbIX BUJOB JIE€ATEIBHOCTH;

— (opmupoBanue o0mIeH PYHKIMOHAIBHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qHcae YMEHHH OOBSACHATh M OILCHMBATH SIBJICHUS OKPY)KAIOLIETO MHpA, MCIIONB3Ys 3HAHHUS H
OIBIT, TIOJIyYEHHBIC MPH HW3YYEHUH XHMHHU, TNPUMEHATh MX TIPH pElIeHUH TNpolieM B
IIOBCEIHEBHOM U3HU U TPYIOBOH ACATEIBHOCTH;

— (hopMupoBaHHe y 00yJarOMUXCs TYMaHUCTHYECKUX OTHOIICHUH, TOHUMaHUS [IeHHOCTH
XMMUYECKUX 3HAHUHM I BBHIPAOOTKU SKOJIOTUYECKH IIeJIeCOO0Pa3HOTO MOBEACHHS B OBITY H
TPYIOBOM JEATEIBHOCTH B LEJISIX COXPAHEHHUS CBOErO 310POBbS U OKPYKAKOLIEH MPUPOLHOMN
Cpenbl;

— pa3BUTHE MOTHUBALIMU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETIOBEYECKHX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis ¥ HalIPaBICHHOCTH AaJbHEUIIEro 00yueHusl.



OO1iee yuciio 4acoB, OTBEACHHBIX JJI M3yUEHUS XUMHUH HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi, coctaBisier 136 yacoB: B 8 kimacce — 68 gacoB (2 "aca B Henenio), B 9 kiacce — 68
4acoB (2 yaca B HE/IEIIIO).

COJAEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHbIE XHMHYECKHE IOHATHHA

IIpeamer xumuu. Posb XMMHMM B KM3HH 4eloBeKa. XHMMHs B CUCTeMe HayK. Tema u
BeniecTBa. du3nueckue CBOMCTBA BEIIECTB. ArperaTHoe cOCTOsHME BelecTB. IloHsaTne o
METOZax MO3HaHMs B XUMUU. YncTeie BemecTBa 1 cMecH. CriocoObl pa3aeneHus CMECEH.

ATOMBI U MOJEKYyJbl. XHUMHUYECKHE 3JeMEHTHl. CHMBOIBI XMMHYECKHX 3JIEMEHTOB.
IIpocTeie 1 ci0XKHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass (opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENBbHAsA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBas 1011 XMMHAYECKOI0 2JIEMEHTA B COCAMHEHUH.

KonunuectBo BemectBa. Mosib. MounspHas macca. B3auMocCBsI3p KOJIMYECTBA, MAcChl U
qHcia CTPYKTYPHBIX €AMHUIL BerecTBa. PacuéTsl o popMynaM XMMUYECKHX COSIUHEHHH.

dusnyeckue U XMMHUYECKHE SIBJICHMs. XUMHUYECKas peakuus M €€ MpPU3HAKU. 3aKOH
COXpaHEHMs MacChl BEIIECTB. XUMHUYECKUEe ypaBHeHUs. Kimaccupukanuss XUuMHYECKUX peaKkIui
(coennHEHUS, PA3IOKECHHSI, 3aMEIIICHUS, OOMEHA).

Xumuueckuii Ikcnepumenm:

3HaKOMCTBO C XUMHYECKOW MOCYIOH, mpaBUiIaMu paboThl B jJabopaTopuu U MpUEMaMu
oOparieHuss ¢ 1a00opaTOpHbIM O0OpYJTOBAaHHWEM, M3yUYE€HHE W ONMUCAHHE (PU3HMUECKUX CBOWCTB
00pa31oB HEOPraHUYECKUX BEIECTB, HAOM0AeHNEe (GU3NUECKUX (TUIaBJICHNUE BOCKA, TassHUE JIbJA,
pacTHpaHue caxapa B CTyIIKE, KUIIEHUE U KOHJEHCALUs BOJAbI) U XUMUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KUCIOTON) SABJICHHM, HAOMI0IeHIE
U ONHCAHME TIPU3HAKOB TMPOTEKaHMsSI XHMUYECKUX peakuuid (pas3okeHHe caxapa,
B3aUMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOpUIOM Oapus, pasnoxkenue runpokcuaa meau (1) mpu
HarpeBaHMH, B3auMojeicTBue xene3a ¢ pactBopoM conu menu (II), m3ydenue cmoco6oB
pasjeneHuss cMecel: C IOMOIIbI0O MarHuTa, (UIBTPOBAHUE, BBHIAPUBAHUE, TUCTUIUIALU,
xpomarorpadusi, TNPOBEICHHE OYUCTKH TOBAapEeHHOW COJM, HAONIOJEHUE U ONHCAHHE
pe3yabTaTOB IMPOBEICHUs OIBbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsI MACChI, CO3JaHHUE
MOJIENEN MOJIEKYJI (IIaPOCTEPIKHEBBIX ).

Baskuelinue npeacTaBuTe I HEOPraHHYECKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopong — a€eMEHT M IPOCTOE BELIECTBO.
Haxoxxnenue xuciopona B mpupoe, Gu3ndeckue 1 XUMHUYECKUE CBOMCTBA (Peakiui TOPEeHuUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOMy4YeHHs KHUCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kucinopona B mpupojge. O30H — auioTporHas MOIU(pHUKAIHS
KHCJIOPOJIA.

TernoBoit 3ppeKT XUMHUECKOW pEaKLUUH, TEPMOXUMHUECKHE YpaBHEHHs, 3K30- U
SHAOTEPMHUUYECKUE peakiMH. TOomauMBO: yroiab M MeTaH. 3arps3HEHHE BO3yXa, YCWIECHHE
NapHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIIOA.

Bomopon — »simeMmeHT M mpocroe BemecTtBo. HaxoxxaeHue Boxopoga B IpUpOIE,
¢du3nveckre 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI oy4yeHus. KucioTsl u comm.

MonsipHblii 00BEM ra30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.



@usnueckue cBoMcTBa BOAbl. Boxa kak pactBoputens. PactBopel. Haceliennsie u
HEHACBIIICHHBIE PacTBOpPbI. PacTBOpUMOCTH BellecTB B Boje. MaccoBass H0js BELIECTBA B
pactBope. XuMHuecKkue cBoiicTBa BoAbl. OcHOBaHUA. Poib pacTBOpPOB B IPHUPOJE U B JKU3HU
yenoBeka. KpyroBopoT Boabl B npupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
IIPUPOJIHBIX BOJ.

Knaccudpukanuss Heopranmueckux coenuHeHuid. Oxcuapl. Kiaccuduxanms OKCHAOB:
cosieoOpa3yromue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpa3zyromue. Homenknarypa
okcu0B. Dusnyeckue U XUMUYECKHAE CBOMCTBA OKCUIOB. [lonmyyeHnue okcuaos.

OcnoBanust. Kiaccudukanms ocHOBaHWM: IIETOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanuii. PuU3HYECKHE M XMUMHUYECKHE CBOWCTBA OCHOBaHWU. llomyuenne
OCHOBaHUM.

Kucnotsl. Knaccugukamus kucnor. Homenknatypa kucinor. Ou3HuecKkue U XUMUYECKHE
cBoricTBa kucnot. Psan akruBHoctu metauioB H. H. bekerosa. Iloiryuenne kucior.

Comu. Homenknarypa cosieil. @usznueckue U XMMUUYECKHe cBoiicTBa colieil. [lomyuenue
coJen.

I'eneTnueckas CBsI3b MEXKYy KJIacCaMU HEOPraHUYECKUX COCIUHECHUM.

Xumuueckuii Ikcnepumenm:

KayeCTBEHHOE OIpEJICICHUE COAEPIKaHUs KUCIOpOJa B BO3JyXe, MMOJyuyeHHe, COOMpaHHe,
pacro3HaBaHME W H3yYEHHE CBOMCTB KHCIIOPOJA, HAONIIOJIEHHE B3aMMOACWUCTBHUS BEILECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HUKHOBEHUS U NPEKpAaIleHUs TOpeHus (1oxkapa), 03HaKOMIIEHUE C
o0pa3llaMd OKCHJOB M ONMCAaHUE MX CBOWCTB, IOJIyueHHE, COOMpaHUe, paclo3HaBaHHE U
M3yueHUE CBOMCTB BOAopojaa (ropeHue), B3aumojeicTBue Bojopoaa ¢ okcugom meau (II)
(BO3MOXKHO HCITOJIb30BaHHME BHJEOMATEpHANIOB), HAOIIOIeHHEe 00pa3LOB BEIIECTB KOJIMUYECTBOM
1 moib, uccaenoBaHue 0COOEHHOCTEH PAcTBOPEHUS BEIIECTB C PAa3IMYHON PaCTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHONM MAacCOBOM JIOJEH pPAaCTBOPEHHOIO BEILIECTBA,
B3aUMOJICIICTBUME BOJABl C MeETAJIaMU (HaTpueM U KajlblueM) (BO3MOXHO HCIOIb30BaHUE
BUJICOMATEPHAJIOB), UCCIIEOBAaHNE OOpPa3llOB HEOPTaHUYECKUX BEIIECTB PAa3IUYHBIX KIIACCOB,
HaOJI0ICHNE WM3MEHEHHsI OKPAacCKM WHAMKATOPOB B PAcTBOpAaxX KHCIOT U IIEIOYEH, U3yueHHE
B3aumozeiictBus okcuga menu (II) ¢ pactBopoM cepHOM KHMCIOTBHI, KHCIOT C METAJUIAMH,
peakuuil HeWTpanu3aluM, IOJy4eHUE HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTajula IpyTruM U3 pacTBOpa COJIM, PEILICHHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxxHeimune
KJIACChl HEOPraHUYECKUX COCIUHEHUID).

Ilepuoauyeckuii 3axoH u Ilepuoanyeckass cucremMa xumudeckux sjiaemenros JI. HU.
MenpeneeBa. CTpoeHnne aToM0B. XHMHYeCKasl CBA3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIC
peaknnu

[lepBble TMOMBITKM KJIACCU(PHUKAIMA XMMUYECKMX »3JeMeHToB. [loHaTme o rpymnmax
CXOAHBIX 3JIEMEHTOB (ILIE€JIOYHBIE U IIETOUYHO3EMENBHBIE METAIIIBI, TaJOTEHbl, HHEPTHBIE I'a3bl).
DeMeHTHI, KOTOpbIe 00pa3yIoT aM(poTepHbIE OKCUIBI i THIAPOKCUIBI.

Ilepuonnueckuit 3axkoH. Ilepuommueckas cucrema XuMH4Yeckux osyemeHros [l M.
MenneneeBa. Koporkomepuoanas W JumMHHONEpHoaHas ¢opmbl llepuoauueckoil cUCTEMBI
xumudeckux osnemeHtoB JI. M. Menpeneesa. Ilepuonsr u rpynmbl. PU3HYECKUE CMBICI
MIOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIILI JJIEMEHTA.

Crpoenune aromoB. CoctaB artomHbIX snep. M3zortombl. Onextponbl. CrpoeHue
3JIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKUX 31eMeHTOB [leprnoanueckoil cucTeMsl
J. N. MengeneeBa. XapakTepUCTHKAa XHMHMUYECKOIO DJJIEMEHTAa II0 €ro IIOJIOKECHUIO B
Ilepnonnueckoii cucreme [I. . Menneneesa.



3aKOHOMEPHOCTH U3MEHEHUS pajnyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJNINYECKUX U
HEMETAJJINYECKUX CBOMCTB 10 TPYIIIaM U MEPUOIaM.

3nauenue Ilepnonnueckoro 3akoHa u [lepuoauueckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHUS HayKU U npakTuku. J[. M. MenzeneeB — y4€HbIN U TpaXKJaHUH.

XuMuueckas CBSI3b. KoBanientnas (nonsipHas u HEMOJISIpHAs ) CBSI3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKHX AJIEMEHTOB. VIoHHAas CBS3b.

Crenenp  okucineHus. OKHCIUTENIBbHO--BOCCTAaHOBUTEIbHBIE — peakuuu. lIponeccsl
OKHCJIEHUS U BOCCTaHOBJIEHHA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

u3ydeHne OoOpa3llOB BEIIECTB METAUIOB M HEMETAIOB, B3aMMOACUCTBUE THUAPOKCHIA
LIMHKA C pacTBOpPaMU KHUCJIOT U ILEJIOYEH, MPOBEIEHUE OIBITOB, WILIOCTPUPYIOIIHUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI (TOPEHUE, PEAKLIUU Pa3JI0KEHUS, COETUHEHUS).

Mescnpeomemmnwie ceasu

Peanuzanus MEXNpeaAMETHBIX CBA3EH NPU U3YYEHHU XMMMH B 8 KJIacce OCYILIECTBIISIETCS
yepe3 HCIOJIb30BaHME KaK OOIIMX EeCTECTBEHHO--HAYyYHBIX MOHATUH, TaK W IOHATHH,
SBJIIOILNXCS] CHCTEMHBIMHM ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAay4HbIM (paKT, TUMOTE3a, TEOpHs, 3aKOH,
aHanu3,  CHHTEe3,  Kiaccuukauusi,  MEPUOJUYHOCTh,  HAONIONEHHE,  SKCIECPUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE.

@dusuka: MaTepus, aTOM, DJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKIHWJ, H30TOIBI,
PalMOaKTUBHOCTb, MOJIEKYJa, SJEKTPUUYECKUN 3apsi, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BEIIECTBA, ra3, (PU3MYECKHE BEIWYHMHBI, CAWHUIBI M3MEPEHHS, KOCMOC, IUIAHETHI,
3BE361, CoHIIE.

buonorus: porocunres, npixanue, 6uochepa.

I'eorpadusa: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE MOPOJIBI, IMOJE3HBIC
HCKOIIa€Mbl€, TOIIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKIust

Ilepnonnueckuit 3axkoH. Ilepuommueckas cucrema XuMH4Yeckux asyemeHros [l M.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallus, KaJbLUsil U HUX COCIUHEHUN B COOTBETCTBUU C
I10JIO’KEHHEM JIEMEHTOB B [leprnonnyeckoil cucteMe U CTpOEHUEM X aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMHYECKON CBS3M. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCUMOCTb CBOWMCTB BEIECTBA OT THUIA KPUCTAINIMYECKON PEIIETKH U BHJA XUMHUYECKOU
CBA3U.

Knaccuukanus ¥ HOMEHKIATypa HEOPraHMYECKMX BEIIeCTB. XHMMHUYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCSA K Pa3jIMYHBIM KjaccaM HEOpPraHMYECKHUX COEIMHEHUH, IeHETHYecKas
CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanuss XUMUYECKUX peakUuil MO Pa3IMYHbIM MpU3HAKaM (110 YUCITY U COCTaBYy
YUYaCTBYIOUIMX B pEaKIUH BEUIECTB, IO TEIIOBOMY J(PQeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHCJIEHUS XUMUYECKUX 3JIEMEHTOB, MO OOPaTMMOCTH, IO YYacTHUIO KaTaiuzaropa). JK30- U
SHAOTEPMUUYECKNE PEAKIINH, TEPMOXUMHUECKHUE YPABHEHUS.

[Tonatue o ckopoctu XuMuueckoil peakiuu. [Tonarue o6 oOpaTHMBIX U HEOOpATHMBIX
XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. Ilonstne o xumuueckoM paBHOBecHMH. DakTOpbl, BIMSIOIIME HAa CKOPOCTb
XUMHUYECKON pEeaKIMU U MOJI0KEHUE XUMUYECKOTO PAaBHOBECHS.



OKUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMH, SJICKTPOHHBIM OalxaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakunu. CoCTaBlI€HHE YpPaBHEHMIl OKHCIHUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIIOIb30BaHUEM METO/1a AJIEKTPOHHOr 0 OanaHca.

Teopust 27EKTPOIUTUYECKON OUCCOLMALMU. DJIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTHOHBI,
aHUOHBI. MexXaHu3M [HUCCOLMALMK BEIIECTB C PAa3JIMYHBIMU BHJIAMH XUMHUYECKOU CBS3H.
Crenenp auccounanuu. CUibHbIE U ClIa0ble SIEKTPOIHUTHI.

Peakiun monHoro oOMeHa. YCJIOBUS NMPOTEKaHUS pEakMii HOHHOrO OOMEHa, MOJHBIE U
COKpalI€HHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
NPEJCTaBICHUNA 00 SIEKTPOTUTHUYECKONW nuccoruanuu. KadecTBeHHBIE pEaKIMHW Ha HOHBI.
[TonsiTHE O THAPOIN3E COJIEH.

Xumuueckuii sIkcnepumenm:

O3HAKOMJICHHE C MOJECISIMM KPHUCTAIMYECKUX PEIIETOK HEOPraHWYeCKUX BEIECTB —
METAJUIOB M HEMeTauloB (rpaduTa W ajMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIEA0BAHUE 3aBUCHUMOCTU CKOPOCTM XHMMHMUYECKOM pPEaKkLMM OT BO3JCUCTBUS Pa3IMYHBIX
(akTOpOB, MCCIIEOBAHHE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MPOLECCa IUCCOLHUAINN
KHUCJIOT, IIeJIo4Yed M cojeil (BO3MOXKHO HCIOJb30BaHUE BHUICO MAaTEPUANIOB), MPOBEICHHE
OIBITOB, WUTIOCTPUPYIOIIUX NPU3HAKU MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3zoBaHME
ocajZika, BBIACICHHE Tra3a, 0Opa3oBaHHME BOJBI), OIBITOB, WUIIOCTPUPYIOMUX TMPHUMEPHI
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX pEakUuil (FOpeHHE, peakLUu DPa3IoKEHUs, COEAMHEHHUS),
pacIO3HaBaHUE HEOPraHWYECKHUX BEIIECTB C IIOMOIIBIO KAaYECTBEHHBIX PEAKLIUNA Ha HOHBI,
peLIeHre SKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTa/liIbl M MX COeIMHEHUSA

OOmast xapakTrepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHsS AaTOMOB, XapaKTEepPHBIC
crerieHu okucieHus. CtpoeHue M (U3NYECKHE CBOWCTBA IPOCTHIX BEIIECTB — TaJIOTECHOB.
XUMHUYECKHE CBOICTBa Ha NIpUMeEpe XJopa (B3aMMOACHCTBHE C METaJUIaMH, HEMETaJUIaMH,
miesoyamu).  Xnoposogopod. ConsiHash KHCIOTa, XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE,
IIpuMeHeHue. [IeficTBre X10pa U XJI0pOBOJOPO/Ia Ha OPraHU3M YeJloBeKa. BakHenne XiIopuasl
U UX HaXO0XJICHUE B IIPUPOJIE.

OOmast xapakrepuctuka 3JeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (hU3NYECKHE CBOWCTBA IMPOCTHIX BEIIECTB —
KHUCJIOPO/a M Cepbl. AJUIOTPOIHbIE MOJU(PHUKAIMKA KUCIOPOJA U cepbl. XUMHUUECKUE CBOICTBa
cepel. CepoBoJOpOA, CTpoeHue, (U3MYECKHEe M XHMHUYECKHe CBOHCTBA. OKCHIBI Cephl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKcHIOB. CepHas KUCIOTa, GU3NUYECKUEe M XUMHUYECKHE CBOICTBa
(oOmme Kak TMpencTaBUTENs Kilacca KUCIOT M crneuupuyeckue). XUMHUYECKHE PpEaKIHH,
JeKaIlie B OCHOBE IMPOMBIIUICHHOTO CII0cO0a MONy4eHHus cepHoil KucioThl. [IpuMeneHue
cepHOi KUCIOTHI. COM CEpPHOM KUCIIOTHI, KAUeCTBEHHAs peaklus Ha cynbpaT-uoH. Haxoxnenue
ceppl U €€ coequHEeHUH B npupofe. XHMMHYECKOE 3arpsA3HEHUE OKPYXKAIOWIEH Cpeabl
COCAMHEHUSIMH Cepbl (KHCIOTHBIC JOXIM, 3arpA3HEHUE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEAOTBPALICHUS.

OOmast xapakTepucTuka »3JIeMeHTOB VA-rpynnbl. OcoO€HHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTENEHM OKHCICHHA. A30T, paclpoCTpaHEHHE B MpuUpoae, (U3NYECKUEe H
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoae. AMMHUAK, ero Gu3n4eckue U XMMUYECKHE
CBOWCTBa, MoylyueHue u npuMenenue. Conu aMMOHUS, UX (PU3NYECKHEe U XUMUUYECKUE CBOMCTBA,
npuMeHeHrne. KauecTBeHHas peakuMs Ha MOHBI aMMOHUSA. A30THas KUCIOTa, €€ IOIy4YeHHE,
¢usnyeckue M XMMHUYECKHE CBOMCTBa (00IIMe Kak NpEeACTaBUTENs Kiacca KHUCIOT U
cneun¢uyeckue). Vcnoiap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAIbHBIX



ynoopenuii. XuMHUYECKOE 3arps3HEHHUE OKPYKAIOMICH Cpelbl COSAMHEHUSIMH a30Ta (KUCIOTHBIS
TOXKIM, 3arpsi3HEHHE BO37yXa, MOUYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
dochopa, ¢puznyeckne u xumuueckue cpoiictBa. Oxcua docdopa (V) u pochopHas kKucioTa,
¢usnyeckue M XUMHUYECKHE CBOIcTBa, moiydeHue. Vcmomnb3oBanue ¢ochaToB B KadecTBe
MUHEPAIBHBIX YI0OpEHHIA.

OOmast xapakrepuctuka 31eMeHTOB IVA-rpynmsl. OcoOEHHOCTH CTpPOEHHsS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHUS. YTIIEPO, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoje, pusnueckue U XUMU4eckue cBoiictea. AncopOuus. Kpyrosopor yriepona B mpupoe.
Oxcunpl yraepona, ux (GpU3MUEcKue U XMMUYECKHE CBOMCTBA, IEHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJTy4YeHUE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOJIEMBI, CBSI3aHHbIE ¢ OKcHIoM yriepona (IV),
TUIIOTE3a TJI00ATbHOTO MOTEINICHUS KIuMarta, MapHUKOBBIN 3¢ddekr. YrompHas kucimora u eé
coiM, X (pu3MyUecKue M XUMHYECKHE CBOICTBA, MOJy4YeHHE U TpuMeHeHue. KauecTBenHas
peakius Ha  KapOoHaT-MOHBL. ~ Vcmonb3oBaHue  KapOOHAaTOB B OBITY, MEIMIIMHE,
IIPOMBIIIJIEHHOCTH U CETILCKOM XO035HCTBE.

[lepBoHauanbHBIe TOHATHS 00 OPraHMYECKHUX BELIECTBAX KAK O COCIMHEHMAX YIiepoja
(MeraH, STaH, STHWICH, alETWICH, JTAaHOJ, TJIHUIEPHH, YKCycHas Kuciora). I[IpuponHsie
UCTOYHUKH YIJIEBOJOPOJOB (yrojib, NPUPOAHBIN Ta3, He(Th), MPOAYKTHI HX MepepaboTKH
(OeH3uH), UX poJib B OBITY M MPOMBIIUIEHHOCTH. [IOHATHE 0 OMOIOTHYECKH Ba)KHBIX BEIECTBAX:
KHpax, Oenkax, YIrJeBoJaXx — W HMX pPOJM B JKU3HM YeloBeKa. MarepuajabHOE €IMHCTBO
OpPraHMYECKUX U HEOPraHUYECKUX COECIUHEHHM.

Kpemuuii, ero ¢usndyeckne M XUMHUYECKHME CBOWCTBA, IOJY4YCHHE U IPHUMEHEHHE.
Coenunenus kpemHusi B mpupone. OOmme mnpencraBieHuss o0 okcugae kpemuaus (IV) u
KpeMHHEBOH kucioTe. CHIIMKATHI, UX UCIIOIB30BaHKE B OBITY, B IPOMBIIUIEHHOCTH. BaxxHeiinme
CTPOUTENIbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [Ipobiembl
0€30MacHOT0 UCIIOIB30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii sIkcnepumenm:

U3y4eHHE 00pa3li0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJIIHOM KHCIIOTBI, IIPOBEACHHE
KayeCTBEHHBIX PEaKLUMi Ha XJIOPUA-WOHBI U HAOIIOJCHUE MPHU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpakaromue (U3NUYECKUe U XUMHUYECKHUE CBOMCTBA TaJIOTEHOB M MX COCIMHEHUI (BO3MOXHO
WCIOJIb30BaHNE BHUACOMATEPHUATIOB), O3HAKOMIIGHHE C OO0pa3laMH XJIOPUIOB (TaJIOTCHUIOB),
O3HAaKOMJIGHHE C oOpasnmamu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIIOJIb30BaHUE
BUJZiCOMATEepHaloB), HaOmIoAeHHWe mporecca OOyriaMBaHMS — caxapa TOJ  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, N3yYEHUE XUMHUUECKUX CBOMCTB pa30aBIEHHON CEpHOM
KHCJIOTHI, TIPOBE/ICHNE KaueCTBEHHOH peakuuu Ha cyib(aT-uoH M HaONIOJCHHE NpH3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE C (PM3UYECKUMHU CBOWCTBAMH a30Ta, (ocdopa M UX COEAMHEHHM
(BO3MOXKHO HCITOJIb30BaHKME BUIEOMATEPHATIOB), 00pa3liaMu a30THBIX U GOCHOPHBIX YI0OpEHHIH,
NOJIyyeHue, coOupaHue, paclo3HaBaHME M H3YYEHHE CBOICTB aMMHaka, IPOBEJICHHE
KayeCTBEHHBIX peaKIMii Ha HOH aMMOHHMS U QochaT-uOH U H3YUYCHHE MPHU3HAKOB UX
IIPOTEKaHUs, B3aMMOJCHCTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEIBIO (BO3MOXHO
HCIIOJIb30BaHNUE BHUJEOMATEPUAIIOB), M3YyUEHUE MOJEIEM KPHUCTAUIMYECKUX PELIETOK aiMasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM afCOpOIMH PAcTBOPEHHBIX BEILIECTB
aKTUBHPOBAHHBIM YTJIEM M yCTPOHCTBOM NPOTUBOTa3a, MoJyyeHue, cCoOupaHue, pacro3HaBaHue
U M3y4YCHHE CBOWCTB YIJIEKHUCIIOIO rasa, MpPOBEJCHHE KaYeCTBEHHBIX pEakIMii Ha KapOOHAT W
CHJIMKAT-UOHBl M W3Y4YCHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJICHHE C TMPOIyKIHen
CUJIMKAaTHON IPOMBILUICHHOCTH, PELICHUE JKCIIEPUMEHTANIBHBIX 3a1ad 10 Teme «BakHenmue
HEMETAJUIbl U UX COCAUHEHHSD.



MeTajibl H UX COeAMHEHNS

OOmiasi xapakTepUCTHKA XHMHYECKUX DJIEMEHTOB — METAJJIOB HAa OCHOBAaHUHM WX
nosioxkeHus B [lepuonnueckoi cucteme xumudyeckux aiuemeHToB /. M. Menneneesa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeTraminueckass CBsI3b M METAJUIMYECKas KpUCTauIMuecKas
pemérka. OIEeKTPOXUMHYECKUM psAl HanpsHkeHUM MerauioB. Dusnueckue M XUMHUYECKHE
cBoiicTBa MeTayioB. OOmMe crocoObl MmomydeHuss MeTaioB. [IoHATHE O KOPPO3UU METAaJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI X OT Koppo3un. CIuiaBhl (CTalb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHE B OBITY W MPOMBIILIICHHOCTH.

[Ilenounsle MeTauibl: nonoxeHue B [lepuoanueckon cucTeMe XMMUYECKUX 3JIEMEHTOB /l.
N. Menpaeneesa, CTpOCHUE UX aTOMOB, HaXOXJeHHE B npupone. OPU3MYECKUE U XUMHUYECKHE
CBOICTBa (Ha mpuMmepe HaTpus U Kanus). OKCUIbl U TUAPOKCUBI HATpHs U Kanus. [Ipumenenue
IIEJI0YHBIX METAJJIOB M UX COCIUHEHMUI.

[[lenouyHo3eMenbHbIE METAUIBI MAarHUM M Kalblui: nosnokeHue B Ilepuonnueckoi
cucremMe xumumueckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME HMX aTOMOB, HAaXOXICHUE B
npupozae. OU3NYECKUE U XMMHUYECKHE CBOMCTBA MarHusi U Kaiblus. BakHedmme coeauHEHUs
KalbIus (OKCHII, TUAPOKCU], coyin). JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTPaHCHHUS.

AmoMuHuii: nonoxxenue B llepuonnueckoil cucreme xummuyeckux snemeHroB [[. U.
MenaeneeBa, CTpOEHUE aTOMa, HaXOXAEHUE B Ipupojae. PU3NUeCKHe U XUMHUYECKUE CBOMCTBA
anmoMuHMsI. AM(OTEpHBIE CBOWCTBA OKCUIA U TUIPOKCH/IA ATFOMHHHUS.

Kenezo: mnonoxenue B Ilepuoanueckoil cucreMe xumuueckux osyeMmeHtos JI. M.
MenzeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Ipupojae. PU3NUeCKHe U XMMHUUYECKUE CBOMCTBA
xene3a. Okcunpl, rugpokcuasl u conu xene3a (II) m xemeza (III), ux cocras, cBoicTBa U
MOJTy4YECHHE.

Xumuueckuii 3xcnepumenm:

O3HAaKOMIIGHHWE C O00pa3llaMH METaNIOB M CIUIaBOB, WX (U3NYECKUMHU CBOMCTBAMH,
W3y4Y€HUE pEe3yJbTAaTOB KOPPO3UU METAJIOB (BO3MOXHO HCIIOJIb30BAaHHWE BHUACOMATEPUATIOB),
0cOoOEHHOCTEH B3aMMOJCHCTBUS OKCHIA KAJIBILUS U HATPUs ¢ BOJOH (BO3MOXHO HMCIIOJIB30BaHUE
BHJIEOMATEPHAJIOB), MCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IMpOIlECCAa TOPEHHs >Kele3a B
KHCIOpoJie  (BO3MOXXHO  HMCIIOJIb30BAaHWE  BUJIEOMATEPHAIOB), TMPHU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMil HAa MOHBI: MarHus, KalblUs, AJIIOMUHUS, LHUHKA, xene3a (I1) u xenesa
(III), memu (II), HaGmroieHWE W OMKCAHME MPOIIECCOB OKPAIIUBAHUS TUIAMEHH MOHAMH HATpHS,
Kallusl U Kaiblus (BO3MOXHO HCIIONH30BaHUE BUACOMATEPHUATIOB), UCCIEIOBAaHUE aM(OTEPHBIX
CBOWCTB T'HJIPOKCHIA AJFOMUHHUS U TUAPOKCUIA [IUHKA, PELIEHUE DKCIIEPUMEHTAIIBHBIX 33/1a4 110
TeMe «BaxkHeniie MeTaljIbl U UX COCIUHEHUS.

XuMus U OKpY:KamoLas cpeaa

BemectBa n maTepuansl B OBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHOe MCIOJIb30BAHUE
BEIIECTB M XUMHUYECKUX peakinuii B ObITy. [lepBas moMOIIb NMPU XUMHUYECKUX OXKOTrax H
OTPABJICHUSIX.

XUMHUYECKOe 3arps3HEHUE OKpyKaroleh cpeanl (peaenbHas JOIMyCTUMasi KOHLIEHTpalUs
BemiecTB, nanee — [1JIK). Pons Xxumuu B pemieHuu 3KOJIOTUIECKUX MTPOOIIEM.

Xumuueckuii 3xcnepumenm:

M3y4YeHHE 00pa3lioB MaTepUaAIOB (CTEKIIO, CIUIABBI METAJUIOB, MOJMMEPHBIC MaTEPHAIIBI).

Mesxcnpeomemnuie ceasu

Peanuzaius MexnpeaMeTHBIX CBA3EH MPU U3YYEHUH XUMHH B 9 Kilacce OCyHIeCTBISETCS
yepe3 UCIHONb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHUH, TaK ¥ TOHSITHIA,
SIBJISIFOIIUXCS. CUCTEMHBIMU ISl OTAEJIBHBIX IPEIMETOB ECTECTBEHHO--HAYYHOI' O LIUKJIA.



OOme ecTecTBEHHO-HAYYHbIE IOHATHS: HAy4HbIM (akT, TuUmoresa, 3aKOH, TEOpus,
aHanu3, CHHTEe3,  Kiaccuukauusi,  MEPUOJUYHOCTh,  HAONIONEHHE,  SKCIEPUMEHT,
MOJICIIUPOBAaHUE, U3MEPEHHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA YPPEKT, TEXHOJIOTHsI, MATCPHAIIBL.

@dusnka: MaTepusi, aTOM, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHJ, HW30TOIHI,
palMOaKTUBHOCTb, MOJICKYJIa, AJIEKTPUYECKUH  3apsil, MPOBOJHUKH, MOJIYIPOBOIHHUKH,
IMRJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSHHE BEIIECTBa, TIas,
pacTBOp, pacTBOPUMOCTb, KpUCTaJUIMYecKas pemeérka, CIUiaBbl, (U3MYECKUE BEIMYHHBI,
€IMHUIIBI U3MEPEHHsI, KOCMUYECKOE IIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CONHIIE.

Bbuonorus: ¢otocunres, napixaHue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIE YAOOpPEHHS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTHI, MUTaTEIbHbBIC BELIECTBA.

I'eorpadusa: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE MOPOJBI, MOJE3HBIC
HCKOTIaeMblI€, TOTTUBO, BOJIHBIEC PECYPCHI.

IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pEe3yJbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO 00mIero ooOpa3oBaHus
JOCTHTAIOTCs B X0€ OOY4YEHUsI XMMUU B €JUHCTBE YU€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH POCCUHCKMMM  COLUOKYJBTYPHBIMM UM  JyXOBHO-
HPaBCTBEHHBIMHU LIEHHOCTSIMH, NPUHATHIMU B OOIIECTBE MpaBWJIAaMH U HOPMaMHU TOBEACHUS H
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSA, CAMOPA3BUTHUS M COLIMAIM3ALNN 00YYarOIUXCS.

JIMYHOCTHBIE pe3yJIbTaThl OTPAXAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALlUH M PacCUIMPEHUE OIbITa IEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1)maTpuoTHYeCKOro BOCIIMTAHMA:

LIEHHOCTHOT'O OTHOUIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U Hay4HOMY
HaClle/INI0, TIOHMMaHMs 3HAYCHHS XMMHUYECKOW HayKd B JKM3HM COBPEMEHHOTO OOILECTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEpHOW HH(OpMaImei o MmepeoBbIX JTOCTHKEHUSX U OTKPBITHIX
MHUpPOBOW M OTEUECTBEHHON XMUMHHM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 yCTpOMCTBE
MHUpa 1 00IIeCTBa;

2)rpa:;kKIaHCKOr0 BOCIUTAHUA:

IIPEJICTABICHUSI O COLMAIbHBIX HOpPMax M IpaBWIaX MEKIMYHOCTHBIX OTHOLIECHUH B
KOJJIEKTUBE, KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B OOIIIECTBEHHO  TIOJIE3HOM,
yueOHO-UCCIIEZIOBATEIbCKOM, TBOPUYECKOW M JPYTMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3zHo0Opa3HOi COBMECTHOM /EATEIHOCTH IPU BBIMOJIHEHUH YUY€OHBIX, TO3HABATEIbHBIX 33134,
BBIMIOJIHEHUH XMMUYECKHX SKCIIEPUMEHTOB, CO3IaHWU YYEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO U B3aUMOIIOMOIIM B MpOIECCe 3TOM y4eOHOH NesATeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJIEHUE M IOCTYNKH CBOMX TOBApPUIIEH C IMO3UIUM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YUETOM OCO3HAHMSI ITOCIIEICTBUI MOCTYIIKOB;

3)1LIeHHOCTH HAYYHOI'0 TO3HAHMS:

MHUPOBO33PEHUYECKUE  MPEJICTABICHMS O  BEIIECTBE U XUMHYECKOM  peakuud,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAayKH U COCTABIISIIOIIME OCHOBY JJIs
NOHMMAaHMUsI  CYIIHOCTH HAay4yHOW KapTUHBI MHUpPA, MPEACTaBICHHS 00  OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJBI, B3aMMOCBA3SX YEJIOBEKA C MPUPOJHONW CpeloH, O posn
XVMMH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHUBBI, HAINPaBJICHHBIE Ha IOJY4YEHHE HOBBIX 3HAaHUN IO XUMUH,
HEOOXOIUMBIE Ui OOBSCHEHHMsS HaOJI0JaeMbIX IPOLECCOB U SBJICHHUN, IO3HABATEIbHOM,
MH(POPMALIMOHHOMN M YNTATEIbCKON KYJIBTYphI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITETILHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypod, AOCTYIMHBIMH TEXHHYECKUMHU CPEICTBAMU
MH(POPMALMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOYYCHHIO W TMO3HAHUIO, JIOO0O03HATEIHLHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHUIO, MIPOCKTHONH M HCCIENOBATEIbCKON NEATENLHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4)popMupoBaHus KyJIbTYPHI 310POBbS:

OCO3HAaHUE IICHHOCTH JKHU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 370pOBBbI 00pa3 >KM3HU, OCO3HAHME IIOCIEACTBUH W HENpUSATHE BPEIHBIX
MpUBBIYEK (YMOTPEOJICHUSI AJIKOTOJS, HAPKOTHKOB, KYpPEHHsI), HEOOXOAMMOCTH COOJIIOICHUS
npaBui 0€30IaCHOCTH TMpH OOpaIleHUH C XUMHUYECKMMH BEIECTBAMH B OBITY M pealbHOM
KHU3HU;

5)Tpy10BOro BOCIUTAHUA:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHIO Mpodeccuil 1 Tpyia pa3InyHoro poja, yBaKeHHE K
TpyLy M pe3yjapTaTaM TpPYAOBOH MAESITENBHOCTH, B TOM YHCJIE HAa OCHOBE IPUMEHEHHUS
NPEIMETHBIX 3HAaHUM 1O XWMHUH, OCO3HAHHBIA BHIOOp WHAMBHUIYaJbHOH TPACKTOPHH
IPOJOIDKEHU 00pa3oBaHUSl C Y4ETOM JIMYHOCTHBIX HHTEPECOB U CHOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycnemHol mpodecCUOHATbHON AEATENbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHI, TOTOBHOCTh a/JalTUPOBATHCS B MPO(EeCCHOHAIBHOM Cpee;

6)3K0J10TrMYeCKOTr0 BOCITUTAHUS

HKOJIOTHYECKH I1eJIecCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHMKY JKU3HU Ha 3emile,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3/0pOBOr0 M 0€30MacHOro o0pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (DHU3MUYECKOMY M TICUXHUYECKOMY 30POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOICHHS MPaBUII 0€30IIaCHOTO MOBEACHUS MPHU paboTe C BEIIECTBAMH,
a TaK)Ke B CUTYaLUAX, YITPOXKAIOIINX 30POBbIO U KU3HU JIIOIEH;

CIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4daeMble NMPU U3YyUYECHHUH XUMHH, IS pEIICHUS
3a/1a4, CBSA3aHHBIX C OKPYXKAIOLIEH IPUPOIHON CPEAOH, ISl NTOBBIIIECHHS YPOBHS dKOJIOTHUECKOU
KYJIbTYpBl, OCO3HaHMS TJI00AJIBHOTO XapaKTepa 3KOJIOTHYECKHX MpoOIeM U MyTed UX pelieHHs
IIOCPEACTBOM METO/I0OB XMMMHM, SKOJIOTMUYECKOI0 MBIIIJIEHHSI, YMEHUS PYKOBOJACTBOBAThCS UM B
[I03HABATEJIbHOW, KOMMYHUKAaTUBHON U COLIMAJIBHOM IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX pPE3yJbTATOB BBIACISIOT 3HAYMMBbIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUST OOLIEHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIMII, TUIOTE3a, (akT, cucrema,
npoIiecc, SKCIEPUMEHT U JIPYroe.), KOTOPhIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHMN U3 ATHX MPEAMETOB (OPMHUPOBATH NPEACTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yueOHbIC HCWCTBUS (ITO3HABATEIbHBIC,
KOMMYHHUKATHBHBIC, PETYJISTUBHBIC), KOTOpPbIE O0ECIEeYMBAIOT (OPMHPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIFHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHO! AEATEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEpPcaJdbHbIe YUeOHbIE JeHCTBUSA

ba3oBble Jlornyeckue NeHCTBHA:

YMEHMSI HCIOJIb30BaTh IPUEMBI JIOTMYECKOIO MBIIUIEHUS IPM OCBOCHUM 3HAHMM:
pacKpblBaTh CMBICA XMUMHMYECKMX TIIOHATHH (BBIAEIATH HX XapaKTepHbIE IPU3HAKH,



yCTaHaBJIMBATh B3aUMOCBS3b C JAPYTUMH MOHITHUAMH), UCIOIB30BATh MOHATHUS JJIs1 OOBSICHEHHS
OTACNbHBIX (DAaKTOB W SBJICHHUH, BBIOMpATb OCHOBAHMA M KPUTEPHUH IS KJIACCH(PHUKAIUU
XMMHUYECKHX BEUIECTB M XMMUYECKUX PEAKIMNA, YCTaHABIMBATH MPUUYNHHO-CIIEACTBEHHBIE CBA3H
MEXJy 0OBEKTaMH U3YUYEHUS, CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIE,
10 QHAJIOTUH ), 1€1aTh BBIBOABI M 3aKIIIOYCHHUS;

YMEHHUE NMPHUMEHATh B MPOLECCEe MO3HAHUS MOHATHS (IpeAMETHbIE M METalpeIMEeTHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJETH, HCIOJIb3yeMble B XHMHH, MPEOoOPa30OBBIBATH HIMPOKO
IpUMEHSEMbIE B XUMHH MOJICNIbHBIC MPEJICTABICHUS] — XUMUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
XUMUYecKkass (GopMylna M ypaBHEHHE XHMHUYECKOM peakuud — TMpH PpEHIeHUH Yy4deOHO-
MO3HABATENBHBIX 337ay, C YYETOM OTUX MOJECIBHBIX NPEJCTABICHUN BBIABIATH H
XapaKTepu30BaTh CYIIECTBCHHbIC NMPU3HAKU H3YyYAaEMBIX OOBEKTOB — XHMHUECKUX BEIIECTB H
XMUMUYECKHX pPEaKIuil, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIEACTBEHHBIE CBS3U H
MPOTHBOPEYHS B U3Y4aEMBIX MPOLIECCAX U SABICHUSIX.

ba3oBble uccienoBare/bCKue NeHCTBHA:

YMEHHUE HCHOJb30BaTh MOCTABJICHHBIE BOIPOCHI B KAa4eCTBE MHCTPYMEHTa MO3HAHUS, a
TaKKe B KayecTBE OCHOBBI JUIsi (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKICHHIA;

npuoOpeTeHue OmbITa MO IUIAHUPOBAHHUIO, OPraHU3allMd W TPOBEICHUIO YYCHHMYECKHX
HKCIEPUMEHTOB, YMEHHE HAa0JII0aTh 32 X0/I0M IPOIIecca, CAMOCTOSTEILHO TPOTHO3UPOBATH €T0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJABI IO pe3yJibTaTaM IPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMS, COCTABIATH OTYET O MPOJICIAHHOM padoTe.

Padora ¢ undopmanmueii:

yMEHHUE BBIOUPATh, AHATU3UPOBATh U HHTEPIPETUPOBATH HH()OPMAIIHIO PA3TUUHBIX BUI0B
1 GOpM IpeJICTaBICHHS, OTYyYaeMyI0 3 Pa3HbIX HCTOUHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHbIE IMocoOus, pecypchl VHTepHeTa), KPUTHYECKH
OLIEHUBATh MPOTHBOPEYUBYIO U HETOCTOBEPHYIO MH(POPMALIUIO;

YMEHHUE MPUMEHSTh Pa3INuHble METO/IbI U 3aIpOChl IPU MOUCKE U 0TOOpe HpOpMaluU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BHIIOJTHEHUSI yUYEOHBIX M MO3HABATEIbHBIX 3a1a4
OIpeNIeIEHHOIO THUIMA, MPUOOpETeHHEe OIbiTa B 00JacTH MCIOJIB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHUKATHBHBIX TE€XHOJOTHA, OBIaCHHE KyJIbTYPOH aKTUBHOT'O MCIOIb30BAHUS Pa3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPAaTh ONTUMAIBHYIO (OPMY MpPEICTABICHUS
uHPOPMALMM U WUIIOCTPHPOBATH pEIIaeMble 3a/1a4l HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
apyrumu popmamu rpaduku U UX KOMOUHALIUSMU;

YMEHHE HCIONb30BaTh M aHAIU3UPOBATH B Ipoliecce yueOHON M HccenoBaTeIbCKOn
NeSTeIbHOCTH WH(POPMALIHIO O BIUSHUH MPOMBIIIUIEHHOCTH, CEIbCKOT0 XO3HUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY KaloLeH IPUPOJHOU Cpebl.

KoMMyHuUKaTHBHBbIE YHHBepcaJIbHbIe YUeOHbIe el cTBHA:

yMEHHUsl 3aJaBaThb BONPOCHl (B XOJ€ auanora W (WM) JUCKYCCHUU) MO CYIIECTBY
oOcyxnaeMoll TeMmbl, (OPMYIUPOBATH CBOM NPEJIOKEHHS OTHOCUTEIBHO BBIIIOJIHEHUS
MIPEAJIOKEHHOM 3aa4H;

YMEHUS TPEACTABIATh MOJYyUYCHHbIE Pe3yJIbTaThl MO3HABATEIBHOM IEATENTFHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeNaTh MPE3EHTALUI0 pPE3yIbTaTOB BBIMOJIHEHUS XUMHUYECKOTO
SKCIepUMeHTa (Ja0OpaTOPHOTO ONbITa, J1a0OPaTOpPHOM pPAabOTHI MO HMCCIEAOBAHHIO CBOMCTB
BEIIIECTB, Y4€OHOTO TIPOCKTA);

YMEHUSI y4eOHOrO COTPYIHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABaTEIbHOM U
UCCIIEIOBATENILCKOM JEATENbHOCTH TPU PEIIEHHMH BO3HUKAIOMIMX IMPOOJieM Ha OCHOBE y4éra



OOIIMX WHTEPECOB W COTJIACOBAHMS TMO3UIMH (0OCYXIeHUs, 0OOMEH MHEHHSIMH, «MO3TOBBIC
LITYPMBD», KOOPAUHALMS COBMECTHBIX JAEHCTBUI, ONpEAEIEHUE KPUTEPUEB 10 OLICHKE KauyecTBa
BBITTOJIHEHHON pabOTHI U APYTHE).

PeryasiTuBHbIe YHHBepCaJIbHbIe yUeOHbIe NelicTBUS:

YMEHHME CAMOCTOATEIBHO ONPENENATh LEIU AESITEIbHOCTH, IJIaHUPOBAaTh, OCYILECTBIIATD,
KOHTPOJIMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIbHOCTb, BBHIOMPATH
HanOonee H(PQEeKTUBHbIE CIOCOOBI pelleHHs Y4eOHBIX M [O3HABaTEIbHBIX  3a/ad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPENJIOKEHHBIM aJITOpUTM JIEHCTBUN NpU
BBIMIOJIHEHUH 33JaHUN € y4ETOM TIIOJIy4E€HUS HOBBIX 3HAaHMHA 00 H3y4yaeMbIX OOBEKTaX —
BELIECTBAX U PEAKLUAX, OLCHUBATh COOTBETCTBHE IOJIYYEHHOI'O pe3yJibTaTa 3asBJICHHON LENH,
YMEHHE UCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbI€ B YCIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJEPKaHMS,
YCTQHOBJICHHOTO JaHHOM (exepanpHOW pabodell mporpaMMoi, BBIIENISIOT: OCBOCHHBIC
o0yYarolMMHUCsT Hay4yHbIE 3HAaHUS, YMEHUS M CIOCOOBI JEHCTBMM, creruduyuecKkue s
NpEeIMETHOM 00iacTH «XUMUS», BHIBI JEATEIHHOCTH IO TOJIYYEHHIO HOBOTO 3HAHHS, €ro
MHTEpIpeTalNH, IPEoOPa30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYalUsX.

K xoniy oOydenus B 8 Kijacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIINXCSI YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHHA: aTOM, MOJEKYJA, XUMUYECKUM
JJIEMEHT, [POCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMeChb (OJHOpOAHAs H
HEOJIHOPO/HAsA), BAJEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKyJspHas Mmacca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas [0 XUMHYECKOIO
3JIEMEHTa B COEIMHEHHM, MOJISIPHBIM 0O0BEM, OKCHI, KHCIOTa, OCHOBAHUE, COJb,
3JIEKTPOOTPHULATENBHOCTD, CTENICHh OKUCIICHUS, XUMHUYECKas peakIus, Kiaccudukanus
peakLuii: peakiuu COEANHEHNUs, pEaKLUU pa3IoKEeHUs, PEAKIMU 3aMELICHMsI, PEaKIIUH
o0MeHa, 9K30- M SHJOTEPMUYECKHUE PEaKINU, TETNIOBOM AP PEKT peakluy, sApo aToMma,
AJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTa b, paJuyc aromMa, XMMHUYecKas CBS3b,
IOJIApHasl M HEMNOJIApHAsi KOBAJIECHTHAsl CBsA3b, MOHHAs CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBas A0 BellecTBa (IIPOLEHTHAsI KOHLIEHTPALKs) B PACTBOPE;

® WJUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKMX IHNOHSTHUH W TIPUMEHATH 3TH
MIOHSTHS IIPU ONMCAHUU BEILIECTB U MX IIPEBPALICHMUI;

® UCMOJNb30BAaTh XUMHUECKYI0 CHUMBOJHUKY U COCTaBlIeHHs (OpMyN BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;

® OMpeneiiaTh BaJCHTHOCTb aTOMOB 3JEMEHTOB B OHHAPHBIX COCAMHEHHSX, CTEIEHb
OKHCJICHHS DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHHAUICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COCIMHEHMH TO QOopMysiIaM, BHJ XUMHUYECKOW CBS3U
(KoBaJieHTHAsl U MOHHAs) B HEOPraHUYECKUX COCTUHECHHUSIX;

e packpbiBaTh cMbich [lepuonnueckoro 3akona . M. MenneneeBa: 1eMOHCTPUPOBATH
[IOHMMAHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT HX
nosioxkeHuss B llepuonnueckoil cucTeMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOTaipo;

® ONUCBIBATh M XapakTepuszoBaTh TabmuuHyio (opmy Ileproanyeckoir cucTeMbl
XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «IJaBHas moArpynmna (A-rpynma)» u
«mobounass mnoarpynna (b-rpynma)», Manble u Oonblive NEPHOABI, COOTHOCHUTH
0003HaYeHHs, KOTOphle UMetoTcss B Tabmuue «llepuoandeckas cucremMa XMMHYECKHX



anemenToB JI. 1. MenneneeBa» ¢ 4HUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XMMHUYECKHX JJEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacnpeneseHne uX Mo 3JIEKTPOHHBIM CII0SM);

KJIacCU(UIIUPOBATh XMMHUYECKHE JIEMEHThI, HEOPraHMYECKHE BEIECTBA, XUMUYECKHE
peakuuu (110 YUCIy U COCTaBY YYacTBYIOIIMX B PEAKLUU BELIECTB, [0 TEIUIOBOMY
dbdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMUYHBIX
KJIACCOB, IOATBEP)KIas  ONHUCAaHHE IPUMEpPaMU  MOJEKYJSIPHBIX  YPaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKaHUSA XUMUYECKUX MPEBPALLECHUN B PA3JINYHBIX YCIOBUSX;
BBIYUCIIAITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MACCOBYIO
JI0JTI0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COeTUHEHNUsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUYETHI 110 YPABHEHUIO XMMUYECKON PEaKIUU;

IIPUMEHATH OCHOBHBIE OIEPALIMM MBICIIUTEIBHON JEATEIbHOCTH — AHAJINA3 U CUHTE3,
CpaBHEHHE, 0000IIeHHE, CUCTEMATH3AIHNIO, KIacCU(UKALUIO, BBISBICHUE MPUYUHHO-
-CJICICTBCHHBIX CBA3€U — JUIs M3y4YCHHUsS CBOMCTB BEIICCTB U XUMUYECKHX pEaKIMii,
€CTeCTBEHHO-HAayYHble =~ METOABl  TIO3HAHUS  —  HAOIIOAEHWE,  HM3MEpEHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEaJIbHBII U MBICIIEHHBIH);

ClIeZIOBaTh MpaBWJIaM IIOJIb30BAaHUS XMMHUYECKOH TOCYyIo H  J1abOpaTOpHBIM
00OpyJIOBaHUEM, a TaKKe MpaBWJIaM OOpalleHUs] C BELIECTBAMU B COOTBETCTBUH C
MHCTPYKIMUSAMU TIO BBITOJHEHHIO Ja00pATOPHBIX XUMHUYECKUX OMBITOB MO MOJIYYCHHUIO
U coOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOAOPOAAa M KHUCIOPOJA), MPUTOTOBJICHHUIO
PacTBOPOB € ONPEAEIEHHON MAacCOBOM J0JIEH paCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U NPOBOJAUTH XMMHUYECKUE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEJIOYEH U
KHCJIOT C TOMOILBIO UHANKATOPOB (JIaKMYC, (heHOIPTaTeHH, METUIOPAHXK U APYTHE).

K xoniy oOydenus B 9 KJjacce mpeIMeTHbIE pe3ysibTaThl HA 0a30BOM ypPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIINXCSI YMEHU:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHUX MOHATHI: XMMUYECKMH 3JEMEHT, aToM,
MOJIEKYJia, MOH, KATUOH, aHHOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPHULATENLHOCTD, CTETEHb OKHCICHHS, XUMHMYECKas peakuus, XUMHUYecKas
CBSI3b, TEIUIOBOM 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, HIEKTPOJIUTH,
HEDJICKTPOJIUTHI, AJEKTPOJIUTHYECKAs JUCCOLMAIMS, pPEaKUMd HOHHOro oOMeHa,
KaTalnu3aTtop, XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMbIe pEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLUUH,  OKUCIUTENb,  BOCCTAaHOBUTEIIb,
OKHCJICHUE M BOCCTaHOBJICHUE, AJJIOTPONHs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(KoBaJIeHTHAsi, HWOHHAs, MeTaJUIMYecKas), KpUCTaJuIM4YecKass pemeérka, KOoppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XHUMHYECKOW peakIMH, MpeaesibHO JIOIyCTHMAast
koHueHTpauus [T/IK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSATHI W NPUMEHATH 3TH
MOHATUS MPU ONMCAHUY BEIIECTB U UX MPEBPALCHHIA;

UCTOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY Ui COCTaBJIeHHs (OpMys BeEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;

OINpENeNIATh BAJIEHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKUX JJIEMEHTOB B
COCMHEHUSX DPA3IMYHOTO COCTaBa, MPHUHAMICKHOCTh BELIECTB K OMNPEACIEHHOMY
KJIacCy COEAMHEHHWH 1o (opmynaM, BUJ XUMHYECKOW CBSI3U (KOBaJCHTHAs, MOHHAs,



MeTaJlyIn4yecKasi) B HEOPraHWYECKUX COEAUHEHMSX, 3aps] HOHA II0 XHUMHUYECKOU
¢dopmyie, XapakTep cpelbl B BOJHBIX PACTBOpaxX HEOPraHMYECKHX COCAMHEHHM, THII
KPUCTAIUIMYECKOM PEeIETKH KOHKPETHOT'O BELIECTBA;

packpbiBath cMbica llepuonnueckoro 3akoHa /. 1. MenzaeneeBa u 1eMOHCTpUPOBATH
€ro TOHUMAaHUe: ONMUCHIBATh U XapaKTepu3oBaTh TabinuHyto ¢opmy Ileproanueckoit
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3jnyaTh IMOHATUS «rjaBHas noiarpynna (A-
rpynna)» u «mnobouyHas mnoxarpymma (b-rpynma)», manele W OosblIve MEPUOJBI,
COOTHOCHTh 0003Hau€HHs, KOTOpbIE HUMEIOTCI B INEPHOAMYECKONW Tabiuie, ¢
YHMCJIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsia sizpa, ooIee YKuciIo MEKTPOHOB U PACIIPEesIEHHE X 110 AJIEKTPOHHBIM CII0SIM),
OOBSICHATH O0OIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB JJIEMEHTOB M HX
COCIMHEHMM B IpEeNIax MajbIX IIEPUOAOB U TIIABHBIX MOATPYIII C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIIUPOBATh XUMHUYECKHE 3JIEMEHThI, HEOPraHMYECKHE BEIECTBA, XUMUYECKHE
peakuuu (110 YUCIy U COCTaBY YYacTBYIOIIMX B PEAKLUU BEILIECTB, 110 TEIUIOBOMY
3¢ eKTy, 10 U3MEHEHHUIO CTETICHEH OKUCIICHUS] XUMHUYECKUX AJIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBATh) OOIIMEe M cHenuduyeckre XUMHYECKHE CBOICTBa
IIPOCTBIX U CJIOXKHBIX BELIECTB, IIOATBEPKAasl OIMCAaHUE IPUMEPAMU MOJIEKYJISIPHBIX U
HMOHHBIX YPaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

COCTABJISITh YPABHEHHUSI DJIEKTPOJIMTHUECKOU JUCCOLMALUU KUCIIOT, LIEJI0YEH U COJIEH,
MIOJIHBIE M COKpAIIEHHBIE YPaBHEHUSI PeaKLUil MOHHOTO OOMEHA, YPaBHEHUS pEaKIHid,
MOATBEPKIAIOIIMUX  CYIIECTBOBAHUE TIE€HETUYECKOW CBA3M MEXAY BELIECTBAMU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUN IIOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OallaHCa ITHX PeaKiuii;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOCHMS, BO3MOXKHOCTH
IIPOTEKAHNS XUMUUYECKUX IPEBPAIIECHUN B PA3IMYHBIX YCIOBHSIX;

BBIYUCIIAITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEILIECTB, MACCOBYIO
JIOJTI0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COeTUHEHNUsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, NPOBOAUTH PACYETHI 110 YPABHEHUIO XMMUYECKON PEAKIUU;

coOyoaTh MpaBHja TIOJIb30BAHUS XUMHMYECKOW TOCYIOM U J1aOOpaTOpHBIM
00OpyJIOBaHUEM, a TaKXKe MpaBuUja OOpAIIeHUs C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKIMSAMU TIO BBIIOJHEHUIO Ja00PAaTOPHBIX XUMHUYECKUX OMBITOB MO MOJIYYCHHUIO
U coOMpaHMIO ra3000pa3HbIX BEHIECTB (aAMMHUAKa M YTICKUCIOTO ra3a);

IIPOBOJUTH PEAKLUHU, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB PA3JIMYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM IMyTEM XJOpHI-, OpoMHI-, HMOAMI-, KapOoHat-, docdart-,
CUJIUKAT-, Cynb(aT-, THIPOKCUA-UOHBI, KATHOHBI aMMOHMS W HWOHBI HM3YYCHHBIX
METAJUIOB, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELICCTB;
IIPUMEHATH OCHOBHBIE OIEPALMM MBICIIUTEIBHON JEATEIbHOCTH — AHAJIA3 U CUHTE3,
cpaBHeHHE, O0O0OOIIEHHEe, CHUCTEeMAaTU3aLUIO, BBIIBICHHE MPUYHMHHO-CIIEICTBEHHbBIX
CBA3EH — JUId U3y4YCHMsS CBOMCTB BCIIECTB U XUMUYECKHUX PEAKLMM, €CTECTBEHHO-
Hay4yHbIE METOJbl TO3HAaHUS — HAOJIOAEHUE, U3MEPEeHUe, MOJCINPOBAHHE,
9KCIIEPUMEHT (peabHbIH U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KNIACC
N KonuyecrBouacos JIEKTPOHHBIE
[
HaumeHoBaHuepas3aeioB 1 (uu¢posbie)
n/ Bcer | Kontpoabubiepador | IlpakTnueckuepador
TEeMIIPOrpaMMBbl o0pa3oBaTebHbIEpeCyp
1 0 bl bl
ChbI
Pasnea 1.IlepBoHayanibHbIeXHMMHYECCKHETTOHATHS
Xumus — BakHast 00J1aCTh
1.1 €CTECTBO3HAHUS U NMPAKTUYECKOU 5 0 2 bubsmorexa LHOK
’ p https://m.edsoo.ru/7f41837¢c
JeSATETbHOCTH YeIOBEKa
bubmnoreka [IOK
1.2 B 15 1 0
CHHCCTBA H XHMHHACCKHCPEatiinH https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 20
Pasnen 2.BaxxHelue npeacTaBuTe/ M HEOPraHMYeCKUX BellecTB
bubmnoreka [IOK
2.1 B .K Nl 0 6 0 0
O3AYX. RUCIOPOL. LIOHATHE Ob OKCHAax https://m.edsoo.ru/7f41837¢c
bubmnoreka [IOK
2.2 B I 8 0 1
OROPOAL-LIOMATHE O RUCHOTax 1 COAX https://m.edsoo.ru/7f41837¢c
bubmnoreka [IOK
2. Bopga. P Nl 5 1 1
3 ona. PactBopsl. [TonsiTe 06 OCHOBaHUSAX hitps:/m.cdsoo.ru/7f4 1837
24 OCHOBHBIEKJIACCHIHEOPTaHUYECKUXCOCTUHE 1 1 1 bubnuorexa [JOK
' HUU https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Pa3zpnen 3.Ilepuoanyecknii 3akoH u [lepunoanueckasi cucrema xumuieckux 3jeMeHToB JI. M. MenaeneeBa. CTpoeHHeaToMOB.
XumuueckasicBs3b. OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIEPEAKINH

3.1

Ilepuonnueckuit 3akoH u Ilepuoanueckas

7

bubmnoreka [IOK




cHCTeMa XUMHYECKHX 3aemMeHToB /. H.
Menpene-eBa. CTpoeHue aroma

https://m.edsoo.ru/7f41837¢

Xumuueckas cBsizb. OKHUCIUTEIHLHO- bubmuoreka [JOK
3.2 8
BOCCTaHOBUTEIBHBIE PEAKIUU https://m.edsoo.ru/7f41837¢c
Bu6nuoreka [JOK
Hroro no pasnery 15 https://m.edsoo.ru/7f41837¢
. bubmuoreka [JOK
O00011IeHE U CUCTEMATU3aIUs 3HAHUN 3 hitps:/m.cdsoo.ru/7f4 1837
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KIIACC

N KoanuectBouacon JIeKTPOHHbIE
°
HaumeHoBaHuepas3aeioB 1 (uu¢posbie)
n/ Bcer | KonTpoubHbiepado IIpakTnyeckuepado
TEeMIIPOrpaMMBbl o0pa3oBaTebHbBIEpECYP
I 0 ThI TbI
Chl
Pa3znen 1.BemecTBO U XUMHYECKHE PeaKIHU
11 [ToBTOpenue u yriyoaeHne 3HaHUH 5 1 0 bu6mmoreka [IOK
' OCHOBHBIX Pa3fIeNioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEA 4 0 0 bubmmoreka [JOK
' KLU https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNIUTHYECKAs! AUCCOLIMALIMSL. 2 | 0 bubmmoreka [JOK
' XHUMHYECKUE PEAKLIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroronopaszaeny 17
Pasnen 2.HemeTasibl M X COCANHEHUSI
)1 OOm1ast XxapaKTepUCTHKA XUMHYECKUX 4 0 1 bubmmoreka [IOK
' aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mmast xapakTepuCcTHKa XUMUIECKUX
2.2 snemenToB VIA-rpynnsl. Cepa u 6 0 0 bubmorexa [TOK
' .. by P https://m.edsoo.ru/7f41a636
e€COeIMHEHMS
OO01mmas XxapakTepuCcTHKa XUMUIECKUX
23 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 0 1 bubmorexa [TOK
' by ' ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mmas XxapakTepuCcTHKa XUMUIECKUX
2.4 snemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmorexa [TOK
' . by ' poa https://m.edsoo.ru/7f41a636
KPEMHHU U UX COETMHEHUS
Hroronopaszneny 25




Paszgena 3.MeTasibl M UX COCTUHEHU S

. bubmuoreka [JOK
3.1 ObmpecBofCTBaMETAIIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
32 Baxueiime MeTauibl U UX COSTUHCHUSI 16 hitps://m.cdsoo.rw/78412636
Hroro no paszneny 20
Pa3znen 4. Xumus u okpyxawiuias cpeia
4.1 BelmecTBa n Matepuanbl B )KM3HU YEJIOBEKA 3 bubmmorexa [TOK
' = p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
. bubmuoreka [JOK
O00011IeHE U CUCTEMATHU3aIUs 3HAHUH 3 https://m.edsoo.ru/ 7412636
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME




YYEBHO-METO/IUYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JJIS1 YYEHUKA

» Xumus, 8 knacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO
«3marenscTBO «IIpocBemenuney
* Xumus, 9 knacc/ I'abpuensa O.C., Octpoymo N.I'., Caakos C.A., AKIHOHEPHOE

obmmectBo «M3narenscTBo «IIpocBemieHne

METOJAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJISA

Hacronbhas kuura yuurens, Xumus 8 kinacc/I'abpuensa O.C., Bockoboitnukosa H.II.,
Smyxoa A.B., U3narensctBo "poda”

Hacronphas xaura yunrens, Xumus 9 xinace/ ['abpuensu O.C., Octpoymosn U.T.,

WznarensctBo "poda”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HUHTEPHET

oubmnorexa [{OK
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