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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1Mo XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTeIbHOH MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIXx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOR
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTILIMU IPENoJaBaHus y4eOHOTO MpeaMera
«XuMus» B o0pa3oBaTesIbHbIX opranu3anusx Poccuiickoit @eneparuu.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOIIeH cTparermu OOydeHus,
BOCIIMTAaHUS W pa3BUTHs OOYJAIONUXCSA CPEACTBAMHU Y4EOHOTO TpEeIMEeTa, YCTaHaBIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIEpKAHME, MPEeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOTrpaMMBbl TI0 XHMHH, ONIPEIENeT KOJINIeCTBEHHbBIE
M KAueCTBEHHBIC XaPAKTEPUCTUKH COJICP)KAHUS, PEKOMEHIYEMYI0 TIIOCIE0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH Y9eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3ayu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MporpamMmbl Ha
YPOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a TAKKE TPEOOBAaHU K pe3yabTaTaM 00ydeHUs XUMUN
Ha YpPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITENIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUE XUMHH CITY)KHT OCHOBOW TSI (JOPMUPOBAHUS MHUPOBO33PEHUS 00YJAIOIIETOCS, €ro
MIPECTAaBICHUI O MaTEPUAIBHOM EMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOpPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUH BEIIECCTB B IMIPHPOJIE, O MYTAX
pemeHusl TI00ANBHBIX TMPOOJIIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€301acHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET peanu3allid BO3MOXHOCTEH IUIsI caMopasBUTHA H  (OPMHPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 00mel 1 QyHKIIMOHATILHON IPaMOTHOCTH;

BHOCHT BKJIaJl B ((OPMHUPOBAHHUE MBIILICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB ~ MX  CaMOCTOSITEIbHOW  y4eOHOW  JEATENFHOCTH,  OKCIEPUMEHTAIBHBIX |
UCCIIEIOBATEIbCKMX yMEHHUH, HEOOXOMMMBIX KaKk B IIOBCEJHEBHOW JKM3HHM, TaK H B
poQecCHOHATIBHOM eI TEIbHOCTH;

3HAaKOMUT €O cHenu(uKod HAyYHOTO MBIIUICHHS, 3aKJIaJbIBACT OCHOBBI IEJIOCTHOTO
B3IJIA/1a HA €MHCTBO IPUPOJIBI U YEIIOBEKA, SIBISCTCS OTBETCTBEHHBIM 3TAallOM B (JOPMHUPOBAHUH
€CTECTBEHHO--HAyYHOU T'PAMOTHOCTH O0yJaIOMINXCS;

crocoOcTBYeT (OPMHUPOBAHHIO LEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO--HAYYHBIM
3HAHWAM, K MpUPOJE, K YEJIOBEKY, BHOCHT CBOHW BKJaJ B OKOJOTMYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlaHHbIE HAINpaBJICHUS B OOYUYCHMH XUMHUH O0ECIEYHMBAIOTCS CIEIM(UKON coaep KaHus
y4eOHOrO mpeaAMeTa, KOTOPBIH SBISETCS IEJarorHueckd aJdanTHPOBAHHBIM OTPaXKCHUEM
0a30BO HAyKW XUMHH Ha ONPEICIEHHOM dTane e€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMHUCs CUCTEMbI NePBOHAYATIbHbBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHUs MPOrpaMMbl 10 XUMHHM C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYecKod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl MO NPUHIUIY IOCIEAOBATEILHOIO Pa3BUTHUA 3HAHUM Ha OCHOBE
TEOPETUUYECKHX MPEICTABICHUI pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHHUS;



— [lepuonnueckoro 3akona /[[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHMSI O CTPOEHUH aToMa U XMMUYECKOH CBSI3H;

— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKOIN TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX MU
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMONTHAS (DYHKUUU OOBSICHEHUS M IMPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHue MporpamMMbl IO XHMHHU CHOCOOCTBYET (OPMHUPOBAHHUIO IPEICTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IIPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM I03HaHUA B Hayke. M3ydyenne xumuu
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knaces» u «®usmka. 7 Kaacey.

[Ipyn u3ydeHnn XUMUHN NPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YeJIOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeiMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX (PaKTOB, MOHATHUI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0OOOIIEHHH MHPOBO33PEHUYECKOTO0 XapakTepa, S3bIka HayKH, B
MPHOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MTPU N3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
dbopMHUpOBaHMM ¥ Pa3BUTUU T[IO3HABATEIbHBIX YMEHHH M HMX NPUMEHEHHH B Y4eOHO-
M03HABaTEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITETbHOCTH, OCBOCHUU MPaBUJl 0€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipy u3ydyeHHH XMMUK HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)KHOE 3HAUEHHE
MPUOOPEHN TaKUe 1, KakK:

— (popmMHpOBaHUE MHTEIIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K caMOOOpa3oBaHMIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpoBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYCHHS Ha CHCTEMaTHYECKOE TMPUOOIICHUE OOYyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABAaTENbHOM  NIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHU,
(GhopMUPYIOLTUM MOTHBALIMIO U Pa3BUTUE CIIOCOOHOCTEH K XHUMUM;

— ofecrnieyeHue YCIOBHM, CHOCOOCTBYIONIMX NPUOOPETEHUIO OOYYAIOIIMMUCS OIbITa
pazHooOpa3HON AeATeIbHOCTH, MO3HAHUSA U CAMOITIO3HAHHUSA, KJIIOUEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01el QYHKINOHAIBHON U €CTECTBEHHO-HAYYHOUW TPAaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIErO MHUpPA, HCIOJb3Yys 3HAHUS U
OTBIT, TMOJYYEHHbIE MPU HIYYCHUH XUMHUHU, MPUMEHATh HMX MPU pPELIIEHUH MpolieM B
MOBCETHEBHOM JKU3HU U TPYAOBOM JEATEIHHOCTH;

— (GopmMupoBaHue y 00y4aromuxcsi FTyMaHUCTUYECKIUX OTHOIICHUN, MOHUMAaHHS LIEHHOCTH
XMUMHYECKUX 3HAHHUM AJ1 BBIPAOOTKHU SKOJOTHYECKH IeJeco00pa3HOro MOBeNeHUs B OBITY U
TPYIOBOM NEATEIHHOCTU B LIEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPY)KAIOIIEH MPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAaMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHMs OOIEYETOBEYECKMX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HaIIPaBJIEHHOCTH JalbHEHIIero 00y4eHusl.

OO1iee uncio 4acoB, OTBEAEHHBIX IS M3YYEHHUs] XUMUU Ha YpOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezien0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).

Jis  peanu3allid  MPOrpaMMbl MO XHMHUHU HCIOJIB3yeTCsl 00OpyAOBaHHE LIEHTpa
00pa30BaHuUs €CTECTBEHHO-HAYYHON M TEXHOJIOTHYECKOM HampaBieHHocTel «Touka pocTtay.



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KU3HU YEIOBEKA. XMMHS B CUCTeME HaykK. Tena u
BemecTBa. Pu3nueckre CBOWCTBAa BEHIECTB. ArperarHoe cocrosiuue BemectB. [lonsitue o
METOJ1aX MOo3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pas3iesieHus: CMecen.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKUX HIIEMEHTOB.
[IpocThie U coXKHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENbHAST MOJICKYJIsIpHAs
Macca. MaccoBast J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUII BellecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COCTMHEHUH.

dusznueckue M XUMHUYECKHE SBICHHUS. XUMUYECKas peakius U e MpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUUYECKHE ypaBHeHUs. Knaccupukamus XUMUYECKUX peaKIui
(coenuHeHws, pa3IoKeHUS, 3aMeIeHsI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOM, MpaBmiaMu palbOThl B JIaOOpaTOpHH M MpUEMaMHu
oOpareHuss ¢ J1abopaTopHbIM O0OpY/IOBAaHMEM, M3yUe€HHWE W OMUCaHWE (PU3NUECKHX CBOMCTB
00pa3IoB HEOPTaHNYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TIAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCIIOTOM) SABJICHUH, HAOI0IeH e
W ONHCaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM conu Mmenu (1), m3ydeHme crmocoOoB
pasnenieHuss cMeceil: ¢ TMOMOINbI0 MarHuTa, (UIbTpPOBAaHUE, BbIIApUBAHME, AUCTUIUIALIUA,
xpomatorpadus, MpOBEeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJICHUE U OIHCAHUE
pEe3yNIbTaTOB MPOBEACHHUS OIbITa, HLIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3/JaHUE
Moeneil MOJIeKy (IapoCTEP>KHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHs KUCIOpOJa B JIabopaToOpuH U
npoMelnieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — ajuioTpomHas MoaupUKaius
KHCTIOpO/Ia.

TemmoBoit 3¢ (dekT XUMHUECKON peakuuH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHIOTEPMHUUYECKUE peaKnuu. TOMIUBO: Yrojdb M MeETaH. 3arps3HEHHE BO3/yXa, YCUJICHHE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOSL.

Bonmopon — nsnemeHT M mpocroe BemecTBo. HaxokaeHue Boxopoja B IMPUPOJE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MotyueHus. KuciaoTs! u conu.

MonspHblii 00bEM ra30B. Pacu€rbl o XUMHUUYECKUM YpaBHEHUSIM.

®usnyeckue cBorMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Bojae. MaccoBasi J0Jsi BEUIECTBAa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJibI B IpHpoje. 3arps3HEHUE MNPUPOJHbIX BoA. OXxpaHa M OYHMCTKA
MIPUPOIHBIX BOJL.



Knaccugukamus Heopranmueckux coenuHeHuid. Oxcuapl. Kiaccudukanus OKCHIOB:
cojneoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKcu0B. PU3NUECKUE U XMMUYECKHUE CBOICTBA OKcHI0B. [lomyueHne okcuaos.

OcnoBanms. Kiaccudukanus oOCHOBaHWM: MIEIOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3MyUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotel. Knaccugpukanus kucinor. Homenkinatypa kucnor. OU3NUEcKue M XUMHUIECKUE
cBoiicTBa KucaoT. P akruBHoctu metauioB H. H. bekerosa. [lonyuenne Kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XMMUYECKHE cBoMcTBa coieil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXKAY KIacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE ONpPEJIEIEHNE COJIEpKaHus KUCIOpoJia B BO3AYyXe, MOIydYeHUue, COOMpaHue,
pacrio3HaBaHMe M HM3y4€HHE CBOICTB KHCJIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEILIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U INpEKpallleHUs ropeHus (mokapa), 03HAKOMJIEHHE C
oOpa3laMu OKCUJOB U OIMCAaHHE MX CBOICTB, MOJy4Ye€HUE, cOOMpaHHeE, pacro3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHme), B3auMojeiicTBre Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IoB BEIIECTB KOJUYECTBOM
1 Momb, HccnenoBaHNE OCOOEHHOCTEH PACTBOPEHHUS BELIECTB C PA3IMYHONW PacTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), HCCIIEOBaHNEe 00pa3l0B HEOPraHMYECKHUX BEILIECTB Pa3IUYHbIX KJIAcCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMojeiicTBus okcuma meau (ll) ¢ pactBopoMm cepHOM KHCIOTHI, KHCIOT C MeETajUlaMH,
peakuuii HeUTpalu3aluu, TMOJyYeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aa4 110 TeMe «BaxHelnmue
KJIACChl HEOPraHUYECKUX COCTMHEHUI.

Ilepuonuveckuii 3akoH u Ilepnoanyeckass cucrema xummu4yeckux jiemeHtos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XUMHU4YecKas ¢BsA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE
peakuuu

[lepBpie mOMBITKM KJIAcCU(UKALMK XUMHYECKUX dJeMeHToB. [loHstHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILIE€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE Ta3bl).
DneMeHTbl, KOTOpble 00pa3yroT aM(pOTepHbIE OKCUIbI U THUIPOKCHIBI.

[lepnognueckuit 3akoH. Ilepuommueckas cucrema xumuyeckux »saementoB [l .
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbt m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIbI AIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX snep. HM3otombl. Onektponsl. CrpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproaudeckoii CUCTeMbI
J. WN. MengeneeBa. XapaKTEpUCTUKa XHMHYECKOTO DJEMEHTA II0 €ro IOJIO)KEHHIO B
[Tepuonnueckont cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Palnyca aTOMOB XMMUYECKHX NIEMEHTOB, METAININYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOAAM.

3nauenue Ilepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMBI XUMUYECKUX JIEMEHTOB
JUIs pa3BUTHA Hayku U npakTuku. JI. . MenzeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momsipHast u HETOJIsIpHAsT) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX AJIEMEHTOB. MIoHHAsI CBS3b.



Crenenb  okuciaeHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. [Ipouecchb
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yueHre 0oO0pa3loB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJCHCTBHE THAPOKCHUIA
LMHKA C PAacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPDI
OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI (TOpEeHUE, PEaKIIUK PA3JIOKEHHS, COCTMHEHNS).

Meoscnpeomemnoie ceasu

Peanuzarust MeXIpeAMETHBIX CBA3EH NPH M3yUYEHUM XMMUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX ECTECTBEHHO--HAYYHBIX TMOHSATHH, TaK W TMOHSTHM,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTICJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO 1IHUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIC TOHATHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOPHs, 3aKOH,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  TEePHOJAWYHOCTb,  HAONIOACHHE,  DKCIIEPHMEHT,
MOJETUPOBAaHNE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aroM, DO3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaZMoOaKTUBHOCTh, MOJIEKYJA, JSJIEKTPUUYECKUI 3apsl, BEUIECTBO, TeJO, OO0BEM, arperaTHoe
COCTOSIHME BEIECTBa, ra3, (U3MYECKHE BEIUYHMHBI, CAMHHUIBI U3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: dotocunres, apixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HBIE
HCKOTIaeMbI€, TOTUIUBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHUYeCKas peakius

[lepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuuyeckux osaemeHtoB [l M.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHWHM CBOMCTB XHUMHUYECKUX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallvs, KalblMsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 1JIeMeHTOB B [leprnoanyeckoil cucteMe u CTPOEHUEM HX aTOMOB.

CtpoeHue BellecTBa: BHUIbl XHUMHUYECKOW CBSI3U. THUIMBI KPUCTAIIMYECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THUIMA KPHUCTAIMYECKOM PEmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHMYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX peakiuil M0 pa3InYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYacTBYIOIIMX B pEaKUUU BEHIECTB, MO TEIIOBOMY 3(dekTy, mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTaau3aropa). DK30- U
SHAO0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHsATHE O TOMOTeHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. [loHsaTe o xuMmHYeckoM paBHOBecud. DaKTOpbI, BIHSIIONIME HAa CKOPOCTb
XUMUYECKON PEaKIMU U MOJI0KEHUE XUMHUECKOTO PAaBHOBECHSI.

OKHCANTENEHO-BOCCTAHOBUTENBHBIE PEAKIIMM, DJICKTPOHHBIM OalaHC OKUCIUTENHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocCTaBlieHHE YPaBHEHHMU OKHCIUTEIbHO--BOCCTAHOBHUTENIBHBIX
peaxiuii ¢ UCIOIb30BAaHHEM METO/A ANEKTPOHHOTO OamaHca.

Teopust 3MEKTPOJIUTUYECKON AUCCOLMALMK. DIEKTPOJIUTHI U HEAEKTPOIuThl. KaTHoHBI,
aHUOHBI. MeXaHu3M [HUCCOLMAlMM BEIIECTB C PAa3JIMYHBIMU BUJAMU XUMHUYECKOW CBS3H.
Crenens auccormanuy. CHIBHBIC U CIa0bIE AIEKTPOJIUTHI.

Peakunu moHHOrO 0OMEHA. YCIOBUS MPOTEKAHUS PEAKIM MOHHOTO OOMEHa, TOJHBIE U
COKpall€éHHbIe MOHHbIE ypaBHEHHs peakuuil. CBOWCTBAa KUCJIOT, OCHOBAaHHUW M COJIEH B CBETE



NPECTAaBICHUNA 00 DSJIEKTPOJMTHUYECKONW Jucconmanuu. KadyecTBEHHbIE pEaKkUUU Ha HOHBL
[TonsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenn .

O3HAKOMJICHHE C MOJENSMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHX BEIIECTB —
METAJUIOB M HEeMeTauioB (TpaduTa W anMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHS),
UCCIICIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM pEeakIuu OT BO3JACHCTBUS pa3IMYHBIX
(baKTOpOB, HCCIIEIOBAHUE 3JIEKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOIECCA TUCCOIHMALNT
KHUCJIOT, IeJIo4Yell M cojiell (BO3MOXKHO MCIIOJIb30BaHME BUJEO MAaTEpUasoB), IMPOBEIECHUE
OTBITOB, WIIIOCTPUPYIOLIUX NpPU3HAKU MPOTEKAHUS pEaKUMi MOHHOro oOMeHa (oOpa3zoBaHUE
ocajKa, BBIJCICHHE Ta3a, oOpa3oBaHHME BOJpI), OMBITOB, WIIIOCTPUPYIOUIUX IMPHUMEPHI
OKHCITUTEIFHO-BOCCTAHOBUTEIFHBIX PEaKIHii (TOPEHUE, Peakiul pPasiokKeHUs, COCAMHEHUS),
pacro3HaBaHHe HEOPraHMYECKUX BEHIECTB C TOMOIIBI0 KAUYeCTBEHHBIX PEAKIUil Ha HWOHBI,
pelieHe SKCIepUMEHTaIbHBIX 3a1a4.

HemeTanibl 4 X coeTUHEHUS

OOmiass xapakTepucTHKa TanoreHoB. (OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crerieHH okucieHusi. CtpoeHue W (U3NYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOWCTBa Ha TpuUMepe Xiopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMeTaJIaMH,
menoyamu).  Xjopoogopon. ConsHas KHCIOTa, XUMHYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. J[elicTBIe XJIopa U XJIOPOBOIOPO/Ia Ha OPTaHU3M YesloBeKa. BakHeie Xtopu st
Y X HAXOXKACHUE B TIPHPO/IE.

OO6mass xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (pu3HUYecKre CBOWCTBA MPOCTHIX BEUIECTB —
KHACJIOpOAa M Cepbl. AJUTOTPOIIHbIE MOTU(HUKAIIMNA KUCIOpPOIa U cepbl. XUMHUECKUE CBOMCTBA
cepol. CepoBoaopoj, cTpoeHue, (U3MYECKHe M XUMHUYecKue cBoMcTBa. OKCHUIBI CEphl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHIOB. CepHas KuCiOTa, GU3NYECKHEe M XMMHYECKHE CBOMCTBa
(oOmme Kak TPEACTaBUTENSI Kiacca KHUCIOT W crnenududeckue). XUMUYSCKHE PEaKIuH,
JeKallie B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TMOIy4eHUs CepHOM KucioTel. [IpuMeHeHue
cepHoit KuciaoTel. Coyi CepHOM KUCIOTHI, KaYeCTBEHHAs peakius Ha cynbdar-uoH. Haxoxaenue
ceppl M €€ COeQUHEHUl B mpupoje. XUMHYECKOE 3arps3HEHUE OKpYKaIolleH cpebl
COEJJMHEHUSIMH cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEJOTBPAILECHHS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynnbel. OcCoOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble CTENEHM OKHCICHUsA. A30T, pacHpoOCTpaHeHHWe B Hpuponae, Qusnueckue u
XUMU4eckue cBoicTa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUECKUe U XUMUYECKUE
CBOICTBA, MoslyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuus Ha HMOHBI aMMOHHMA. A30THas KHUCIOTa, €€ IOJydeHHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (00LIMEe Kak TNpeAcTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpenuii. XUMU4ecKoe 3arpsi3HeHUE OKpYXKarolleld Cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/M, 3arpsi3HeHHe BO3AyXa, MOuYBbl U BOAOEMOB). Pochop, amnoTponHble MoAUDUKALUU
dochopa, dpuznyeckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopHas kuciora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosydeHue. Mcmomb3zoBanue ¢ochaToB B KauecTBe
MUHEPAIbHBIX YA0OpEHH.

OOmast xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHUS. YTIIEpo, alUIOTPONHbIE MOJU(PUKALINY, pACIPOCTPaHEHHE B
npupoje, pU3nUecKue U XuMu4eckue cBoiictBa. AncopOuus. KpyroBopor yriepoaa B nmpupoJe.
Oxcunpl yriaepona, ux (GU3NYECKUE U XUMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha KUBBIE OPraHU3MBI,
MOJy4YeHHEe U NPUMEHEHHE. DKOJOTMYeCKUe MpoOiIeMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),



TUIOTe3a III00aJbHOTO TMOTEIJICHUsS KIUMarta, MapHUKOBBINA 3(dekt. YronpHas Kuciora u eé
CoNM, WX (pU3MUECKHMEe M XMMHYECKHE CBOMCTBa, MOJy4YeHHWE M mpuMeHeHue. KauecTBeHHas
peakuus Ha  kapOoHar-uonbl. Mcmomb3oBanume  kapOOHaToB B OBITY, MEAMIUHE,
MPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHavanbHBIE MOHATUS 00 OPraHWYECKUX BELIECTBAX KAK O COCNMHEHMAX YriepoJa
(MeraH, 5TaH, OSTHIIEH, aUETHJEH, 3TAaHOJ, TJIMIEPHH, YyKCyCHas kuciora). I[IpupoaHbie
WCTOYHHUKH YTJIIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HEPTH), NPOAYKTHI HUX IepepaboTKH
(6eH3uH), UX POJIb B OBITY ¥ IPOMBINIIICHHOCTH. [IOHATHE 0O OMOJIOTHYECKU BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, YriaeBoJaX — M HMX pOJH B JKM3HH 4YelOBeKa. MarepuaibHOE EIMHCTBO
OpPraHNYeCKUX U HEOPraHMUECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJYYEHHE M IPUMEHEHHUE.
Coenunenus kpemHusi B mpupone. OOmue npencrtaBieHuss o0 okcuae kpemaus (1V) u
KpeMHHEBOH kucnoTe. CHIIMKATHI, UX UCMOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHelmme
CTPOUTEINIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MMacHOTO UCMOIb30BaHUS CTPOUTEIBHBIX MATEPUAJIOB B IIOBCETHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

n3y4eHue oOpa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPHUI-MOHBI W HAOIIOJCHWE NMPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpakarorme (U3NIECKUE U XUMUYECKHE CBOMCTBA TaJOTEHOB M WX COCTMHEHUH (BO3MOXHO
HCII0JIb30BaHNE BHUIECOMATEPHANIOB), O3HAKOMJIEHHME C 00pas3llaMH XJIOPUIOB (TaJIoTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEeIMHEHUSMH (BO3MOXKHO HCHOJIb30BaHHE
BHJICOMATEepHasoOB), HAOMIOJEHHE TMpollecca OOyrauWBaHHS  caxapa TIOJ  JICUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3y4eHHE XUMUYECKHUX CBOWCTB pa30aBiICHHON CEpHOM
KHUCJIOTBI, TIPOBEJICHHE KAaueCTBEHHOU peakuuu Ha cyinb(aT-uoH W HaONoJeHue MpHu3HakKa eé
MPOTEKaHUs, O3HAKOMJICHHE C (PU3UYECKUMH CBOMCTBAMHU a30Ta, Gocdopa U MX COeAMHEHUH
(BO3MOXHO MCTIOJIb30BaHUE BHIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U (GOCHOPHBIX YI0OpEHUH,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M U3YYEHHE CBOMCTB aMMHaka, IpPOBEJIECHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocar-uOH M H3YYCHHE MPHU3HAKOB UX
MPOTEKAHUS, B3aUMOJCICTBHE KOHIIEHTPUPOBAHHON A30THOM KHUCIOTHI C MEAbI0 (BO3MOXHO
UCIO0JIb30BAHME BHJICOMATEPUANIOB), M3y4EHHE MOJIENed KPUCTAUIMYECKUX PEIIETOK ajamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C MPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIECTB
AKTUBHUPOBAHHBIM YTJIEM M YCTPOMCTBOM IPOTHBOrasa, MojydyeHue, coOupaHue, pacro3HaBaHue
U U3yYEHHE CBOMCTB YTJIEKHCJIOTO rasa, MpOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CIWJIMKAT-HOHBl W HW3YYE€HHE TMPU3HAKOB HMX MPOTEKAHUSA, O3HAKOMIJICHHE C MPOJIyKIHeH
CIJIMKATHON MPOMBINIJICHHOCTH, PEIICHHE JKCIIEPUMEHTAIBHBIX 3a1ad 1o TeMe «Baxuelimue
HEMETAILIbl U UX COCTUHEHUS.

MeTtanjibl M UX COeTMHEHUS

OOmiass xapakTepuCTUKa XHMHUYECKUX DOJEMEHTOB — METaUVIOB Ha OCHOBaHHHM HX
nosnoxkenus B [lepuoanueckoit cucteme xumuyeckux snemeHToB J[. . MenneneeBa u cTpoeHus
atoMoB. CTpoeHHMe MeTalaoB. MeTajuinyeckas CBA3b M METAJIMUECKas KpUCTaUIMYecKas
peméTka. DIEeKTPOXUMHUYECKUIN psf HanpsHkeHHH MetauioB. (DU3MUECKHE M XUMHUYECKHe
cBoiicTBa MeTayuioB. OOIIME crocoObl MOMyYeHUss MeTasioB. [loHsATHE O KOPPO3UU METalIoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTanb, 4yryH, JIOpaTIOMHMHUAN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIICHHOCTH.

Hlenounsle MeTayuIbl: oJoXkeHue B [lepuoguueckoil cucteMe XUMHUECKUX J1eMeHTOB /1.
W. MenzeneeBa, CTpoOeHHE MX aTOMOB, HaxoXkieHue B mpupoje. dusznyeckne n XuMUUeCKue
cBoiicTBa (Ha mpuMepe HaTpus U Kaiusi). OKCUJBI U THIPOKCUIBI HATpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJUIOB M UX COCTMHEHUH.



[[leoyHO3EMENBHBIE METAIBI MAarHUM W KalbLMi: mnoJiokeHue B Ilepuoaumueckoit
cucremMe xumuueckux siaeMeHToB [[. M. MeHueneeBa, CTpO€HME MX aTOMOB, HAaxXOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MArHUS M KaibUus. BaxHelmune coequHEHUs
Kaiblus (OKCHUJ, THIAPOKCU, COH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHCHHUS.

Anromunuil: nonoxxenue B Ilepumonmyeckoil cucreme xumuueckux snemeHTtoB [ U.
MemnpeneeBa, CTpO€HHE aTOMa, HaxoXJIeHue B npupoje. Gusnyeckue U XUMUYECKUE CBOMCTBA
ATIOMUHUSI. AMQOTEpPHBIE CBOMCTBA OKCUA M TUIPOKCUIA ATTFOMUHUSL.

Kenezo: mnosoxenue B Ilepuoanueckorn cucreme xumuyeckux i3nemeHtos [l .
MemnpeneeBa, CTpO€HHE aTOMa, HaxoxJeHue B mpupoje. dusnyueckue U XMMUUECKHE CBOMCTBA
xene3a. Okeupnpl, ruapokeuasl U conu skenesa (I1) m xenesa (l1l), ux cocras, cBoiicTBa u
MOJIy4YEHHE.

Xumuueckuii IKcnepumenm:

O03HAaKOMJIGHHE C O0Opa3laMd METaUIOB M CIUIABOB, HUX (DU3UYECKUMHU CBOWCTBaMH,
M3y4YeHUE Pe3ylIbTaTOB KOPPO3UU METAIIOB (BO3MOYKHO HCIOJB30BAaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUSI OKCUJA KAJIBIUSI U HATPHUS C BOJOM (BO3MOYKHO HCIOJIb30BAHUE
BHJICOMATEpPHAJIOB), HUCCJIEIOBAHME CBOWCTB KECTKOW BOJBI, IMpOIlECCa TOPEHHs IKeje3a B
KHCIIOpoJie  (BO3MOXHO  HWCIIOJB30BAaHME  BHUJCOMATEPHAIIOB), TMPU3HAKOB  MPOTEKaAHUS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MarHus, Kajabllus, aIFOMUHUS, [TMHKa, xene3a (I1) u xenmesa
(1), memu (1), HabmrO/IEHUE W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMH HATPHS,
KaJIis W KaJbIUsl (BO3MOXKHO HCIIOJIB30BAaHHME BUACOMATEPUATIOB), UCCIIeNOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aTIOMUHUS U THAPOKCHIA IIMHKA, PEIICHUE dKCIIEPUMEHTAIBHBIX 33]1a4 10
Teme «BakHeilme MeTajluTbl U UX COEAMHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa n mMaTtepuainsl B MOBCEIHEBHOW KU3HU YelIOBEKa. be3omacHoe MCHOJIb30BaHUE
BEIIECTB M XMMHUYECKHX peakuuil B ObITy. IlepBas momormib Npu XHMHUYECKHUX OXKOrax u
OTPABJICHUSIX.

XuMHYecKoe 3arpsi3HEHHE OKpYyKarolel cpeabl (MpenenbHas JOMycTUMasi KOHLEHTpalus
BemecTs, najiee — [1JIK). Poias xumun B perieHun 3K0JTOTHIECKUX TPOOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MIOJIMMEPHbIE MaTepUaJbl).

Meostcnpeomemmnie ceazu

Peanuzanus MexnpeaMETHBIX CBA3EH NPU M3YYEHUH XMMHU B 9 Kilacce OCYyLIECTBIISAETCS
4yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUN, TaK U IOHATHIA,
SIBJISIFOLLMXCSI CACTEMHBIMU JJIs1 OTACJIBHBIX PEMETOB €CTECTBEHHO--HAyYHOTO LUKIIA.

OO1ue ecTecTBEHHO-HAYYHbIE MOHSTHUS: HaydHbIH (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHalu3,  CHHTE3,  KilacCHU(pHUKanus,  MEePHUOJUYHOCTb,  HAONIOJEHHE,  JKCIICPUMEHT,
MOJENUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBIICHHUE, TAPHUKOBBINA d3PPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®u3uka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHUJ, HW30TOIIbI,
PaaMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUM 3aps], MPOBOJAHHUKH, IOJYIPOBOJHUKH,
TUDTIEKTPUKH, (DOTOSIEMEHT, BEIIEeCTBO, TENO, 00bEM, arperaTHoOe COCTOSIHME BEIIEeCTBA, ras,
pacTBOp, pacTBOPUMOCTb, KPUCTAIMUECKas pEMIETKa, CIUIaBbl, (U3MUECKUE BEIHYUHBI,
€AVHUIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢ortocunres, npixanue, O6mocdepa, ’KocucTeMa, MUHEpAIbHBIE YAOOpEHUS,
MHKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

l'eorpadus: atmocdepa, rtumpochepa, MuHepanbl, TOpPHbIE TOPOJBL, TOJE3HBIC
HCKOIMaeMbl€, TOIIUBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBbHOW JICATEILHOCTH B
COOTBETCTBUU C  TPAJAUIMOHHBIMH  POCCHHCKAMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CII0COOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ANH O0YJarOIIHXCSl.

JIMYHOCTHBIEC pE3YNIbTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITA JCATCIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX MOCTHKCHUSAX M OTKPBITHSIX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHUS O COIMANBHBIX HOPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOW M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBITIOJTHCHUM XUMHYECKHX O3KCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B HPOLECCe ITOHW Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IIOBEACHHE M IOCTYIIKA CBOMX TOBApUIICH C TO3WIUM HPABCTBEHHBIX H
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHUsSl HAYKH M COCTABJIAIOIINE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4YHOH  KapTHHBI ~MHpa, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHsI MPUPOJBI, B3AUMOCBS3SX YEJOBEKa C MPUPOIHOI cperoil, o poiu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHUBBI, HANPaBICHHbIC HA MOJYyYCHHE HOBBIX 3HAHHU IO XHMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOII0JAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATEIBHOIA,
UH()OPMALIMOHHON M YUTATENBCKOIN KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON pabOThI
C y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, NOCTYIHBIMH TEXHHYCCKUMHU CPEICTBAMHU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEeHHUIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENIBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIGHHOCTH JKM3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 >KWU3HH, OCO3HAHUE IIOCIEICTBUHA W HENPHATHE BPEIHBIX
NPUBBIYEK (YIIOTPEOICHUS alKOTOJIs, HAPKOTUKOB, KYpEHHS), HEOOXOAMMOCTH COOJIOICHUS



mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
Tpyly W pe3yJabTaraM TPYIOBOH IEATEIBHOCTH, B TOM YHCIE€ HAa OCHOBE IPUMECHEHHS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHUsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BHUTHS HEOOXOIUMBIX YMEHHUH, TOTOBHOCTh aIalITUPOBATLCS B TIPODECCHOHATBHON CPE/IE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAHUE IIEHHOCTH 37J0pPOBOr0 U Oe30macHoro obdpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, TMOJydaeMble NMPU H3YUYEHWU XUMHH, JUISI PEIICHHS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XHUMUH, IKOJOTHIECKOTO MBIIIUICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIE MOHATUS (3aKOH, TEOpUs, MPUHIMUIN, TUNOTe3a, GaKT, CUCTEMA,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yYHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMIO3HABATEIbHBIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB U SBJICHUI, BBIOMPATh OCHOBAHUS M KPUTEPUU ISl KiacCU(UKALUU
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIE, 1eIyKTUBHbIEC,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHATh B Mpoliecce MO3HAHUS MOHATHS (IIPEAMETHbIE U METanpeMETHHIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUHS B U3y4aE€MbIX MPOLECCAX U SIBICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHne OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO POTHO3UPOBATH €ro
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHAM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIHIO PAa3TUYHBIX BUIOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJICpKaHUs, CIPaBOYHBIE MMOCOOMs, pecypchl VHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PAa3JIMYHbIE METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUTA, MPHOOPETEHHE OIbITa B 00JACTH WCIOJB30BaHUS HH(POPMAIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpMAIMY W WITIOCTPHUPOBATH pEIIaeMble 33/1a4d HECIOKHBIMH CXEMaMH, JIHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIeNoBaTeIbCKOU
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPY)KAIOLIEH MPUPOTHON CPEIBI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUSI TIPEICTABIATh NOJy4YeHHbIEC PE3YAbTaThl TO3HABATEIBHOMN JAESITEILHOCTU B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHSI Y4eOHOTO COTPYJHMYECTBAa CO CBEPCTHUKAMHU B COBMECTHOI IMO3HABATEIBbHON U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
IITYPMBI», KOOPJMHALIMSI COBMECTHBIX JCHCTBHI, ONpeeNieHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIbHOCTh, BBIOMPATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIA alTOPUTM JEHCTBUI MpHU
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLHUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3ysbTaTa 3asBICHHON LieiH,
YMEHHUE HUCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIPeAIaraéMble B YCIOBUH 3aJaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEPIIpETALMH, IPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHbIX YIEOHBIX U HOBBIX CUTYaLIUsX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX HMOHSITHUNA: aTOM, MOJIEKYJa, XUMHYECKUN
JJIEMEHT, [POCTOE BEIIECTBO, CJOXKHOE BELIECTBO, CMeCh (OJHOpPOJIHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas [J0JsS XUMHUYECKOIO
2JIEMEHTAa B COEIUHEHUH, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTAa, OCHOBaHHUE, COJb,
ANIEKTPOOTPHUIATENBHOCTD, CTENIEHb OKUCIICHHS, XUMUUECKas peakius, Kiaccuuxarus
peaxkiuuii: peakiuu COeAMHEHUS, peakuu pa3IoXKeHHs], PEaKIIMK 3aMEIIeHUs], peaKkLun
oOMeHa, 9K30- U SHIAOTEPMHUECKUE PEaKLH, TEIUIOBOM APPEKT peakuu, 1apo aToMa,
JNIEKTPOHHBIA CJON aToMa, aTOMHas OpOWTalb, pajuyC aroMa, XUMHUYEcKas CBS3b,
MOJISIpHAsl M HETOJISIpHAs KOBAJEHTHAas CBA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
pacTBop, MaccoBas J0JIs BellecTBa (MPOIEHTHAsI KOHILIEHTPAallKs) B paCTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHMUYECKUX MOHSITHH W NPUMEHATH 3TH
MOHSTHS TIPU OMKMCAHUU BEIIECTB U UX MPEBPALCHHI;

WCIOJIb30BAaTh XMMHMYECKYI0 CHMBOJIMKY JUIsl COCTaBlieHHS (OpMyJn BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPE/IeNIATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COEJUHEHMSX, CTENeHb
OKHCIICHHsI DJIEMEHTOB B OMHAPHBIX COEIUHEHUSX, NPHHAUICKHOCTh BEIIECTB K
ONpeNeN€HHOMY KJlacCy COEIUHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBSI3U
(KoBaJIeHTHAsl M NOHHAs) B HEOPraHUYECKUX COETMHEHHUSX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
[IOHMMAaHHUE IEPUOJNYECKON 3aBUCUMOCTU CBOMCTB XMMHMYECKHUX DJIEMEHTOB OT HX
noynokeHus B llepnonnueckoil cucTeMe, 3aKOHOB COXPAHEHHS MACChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIDHOTO YYEHMsI, 3aKOHa ABOTazipo;
ONMCBIBATE M XapakTepu3oBaTb TabauuHyo ¢opmy Ilepuonmueckoit cucremsl
XMMUYECKHUX 3JEMEHTOB: pasziMuyaTh MOHATUS «JIaBHas noArpynna (A-rpynma)» u
«obounas noarpynna (b-rpynma)», Manble u OosblIME NEPHOAbI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMeroTcss B Tabnuue «llepuonnyeckas cucrema XUMHYECKUX
anemeHToB JI. 1. MenneneeBa» ¢ 4MCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa sapa, oOllee YuCIO 3JIEKTPOHOB U
pacripeielIeHUe UX 110 3JIEKTPOHHBIM CJI05IM);

KJIaccu(UIMPOBaTh XUMHUECKUE 3JIE€MEHThI, HEOPraHMYECKHE BELIeCTBA, XUMUYECKUE
peakuuu (MO0 YMCIY U COCTaBYy Y4YacTBYIOUIMX B PEAKIMU BELIECTB, IO TEIIOBOMY
dbdexry);

XapakTepu30BaTh (OMHMCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3JIUYHBIX
KJIacCOB,  IOATBEpPXKJas  ONMCAHME IPUMEpPAaMHM  MOJIEKYJSIPHBIX ~ ypaBHEHUH
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIINA;

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKaHUSI XUMUYECKUX NIPEBPALICHUN B Pa3JIMYHBIX YCIOBHSIX;
BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 JIEMEHTa 10 (popMysie COeTUHEHUS, MaCCOBYIO JIOJIIO BEIECTBA B
pacTBoOpe, NPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUYECKOHN peaklnu;



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
-CJIE€JICTBEHHBIX CBS3€M — JJI M3Y4YEHUS CBOWCTB BEIIECTB M XMMUYECKUX DPEaAKLIMM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIb30BAaHUS XWMHUYECKOH TOCyIod ®  J1abOpaTOpHBIM
0o0OpyIOBaHHEM, a TaKKe NpaBWIaM OOpalleHUs] C BEUIIECTBAMU B COOTBETCTBHHU C
WHCTPYKIIUSMH TIO0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y MPOBOJAUTH XUMHYECKHE SKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

K koHIly oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHATUN: XUMUYECKHH AJIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIUIOBOM 3PQEKT peakiuu, MOJb, MOJSPHBI 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAaHOBJIEHHE, aJUIOTPONHUs, aM(POTEPHOCTh, XUMHUUYECKas CBS3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHUYECKUX MOHSATUH U MHPUMEHATH 3TU
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3IUYHOTO COCTaBa, MPHUHAJIEKHOCTh BEIIECTB K ONpeAenEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMyaaMm, BUJ XUMUYECKON CBsI3U (KOBaJCHTHAas, WOHHAS,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
dbopmyre, xapakTep cpelpl B BOAHBIX PACTBOpaX HEOPraHMUECKUX COEAWHEHUH, THUII
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuogudeckoro 3akona [I. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3inyaTh MOHATHS «rjaBHas mnojarpynmna (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTb 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizpa, o0Iee YUCIo MEKTPOHOB U PACHPEeNICHHE UX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJesIax MaJbIX IEPUOJIOB U TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMPOBaTh XUMHUECKHE 3JIEMEHTHI, HEOPraHMUECKUE BEIECTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MOITBEPXK/Iasi OMMCAHNE IPUMEPAMHU MOJICKYISIPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS pPEeaKIuii,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXXHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUYETHI IO YPABHEHHIO XUMHUYECKON pEaKIii;

coONMOaTh TpaBHWJA TIOJIE30BAHMS XHUMHYECKOW TIOCYHOH ©  J1abopaTOpHBIM
0o0OpyJIOBaHHEM, a TaK)Ke IMpaBHUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 cOOMpPaHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KaUeCTBEHHbIN COCTaB Pa3lUYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CUWJIMKAT-, cynab(daT-, THIPOKCHI-UOHBI, KAaTHOHbBI aMMOHMS M HOHBl H3YYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlUU MBICIUTENLHON NEATEIbHOCTH — aHalIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIIECTB U XMUMHUYECKUX PEAKLUUU, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
n/n TeM MPOrpaMmabl Bceero Konrpoabmnie Tpakruyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4eckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHeiinue npeacTraBuTe/ M HEOPraHN4ecKNX BelecTn
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [IOK
U COJISAX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitre 06 5 1 1 bu6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 XUMHYECKUX dnemeHnToB Jl. U. 7 brbmorexa OK
https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue
aToma
XuMu4decKas CBS3b.
3.2 OKI/ICJ‘H/Ie":eJ'?BH((:)- ’ 8 brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC PCAKITUN
bu6mmoreka [{OK
Hroro o pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMH4yeckmne peakuun
[ToBTOpEHue u yriyoieHne 3HaHUN bubnnorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIMALIHS. 8 1 1 bu6moreka [IOK
' XUMHYECKHE PEaKIMU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M X COeANHEHHUS
51 OO6mrast XapaKTepUCTUKAa XUMHUUYECKUX 4 1 bubmuoreka [JOK
' anemeHToB VIIA-rpynmel. IanoreHs https://m.edsoo.ru/7f41a636
o | oo e :
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
006
25| sseviemon VAcrpym, Aor docop i 7 ;| BuGmorea LOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
I e s 8 1 , | B ox
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
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Pa3gen 3. Meraiibl 1 UX COeTUHEHU A

31 06 . 4 bubmuoreka [JOK
' HIHE CBOHETBA METaLIon https://m.edsoo.ru/7f41a636
3.9 B . 16 bubmmoreka [{OK
. AXKHCUIIINEC METAJJIbI U UX COCAMHCHU S https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
41 B 3 bubmmoreka [{OK
. CIICCTBA U MaTCpHaAJIbl B J)KU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6moreka [IOK
CICPBHOE BpEME https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JJIS1 YYEHUKA

1. Xumus, 8 knacce/ Pymsutuc I'.E., ®enpaman @.I°., AKiinoHepHoe 001IeCTBO
«M3parenscTBO «IIpocBemenne»

2. Xumus, 9 knacc/ 'abpuensn O.C., OctpoymoB N.T'., Cnankos C.A., AKMOHEpHOE
obmectBo «M3natenbctBo «IIpocBemnieHuey

METOIUYECKUE MATEPHUAJIbI IJIs1 YYUTEJIA

https://edsoo.ru/mr-himiya/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

bub6mmoreka [IOK



