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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XMMHUM Ha YPOBHE OCHOBHOTO 0O0IIero o6pa3oBaHUs
COCTaBlicHa Ha OCHOBe TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHUs, MPEICTaBIECHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBe enepanbHON paboueld MPOrpaMMbl
BOCIUTAHUS U C yYETOM KOHUEMIUHU MpenofgaBaHus y4eOHOro npeamMera « XuMHus»
B 00pa3oBaTeIbHBIX opranu3aiusax Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T TpeACTaBICHHE O IENsIX, OOIIeil cTpareruu
oOydeHMs, BOCHHTAHUS W Pa3BUTHUS OOYYAIOMIMXCA CPEACTBAMU Y4EOHOTO
npeamerTa, YCTaHABIIUBAET o0s3aTeNIbHOE IpeAMETHOE CoJiepKaHue,
OpeayCMaTpUBAET pacOpeiesieHue €ero Io KiaccaM U CTPYKTYpUpPOBaHHE IO
pazneinaM M TE€MaM MPOrpaMMbl MO XUMHH, ONPEAEISIET KOJIUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU COJIEpKaHMs, PEKOMEHAYEMYIO
[OCJIEIOBATENIBHOCT ~ M3YYEHHUSI XHUMHU C YYETOM  MEXKOPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTUKM  y4yeOHOTrO MpoIlecca, BO3PACTHBIX
0COOEHHOCTEW O00y4arouuxcsi, OIpeAesseT BO3MOXXHOCTH TpeaMera s
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 0Opa30oBaTEIbHOM
IporpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0O0pa3oBaHUs, a Takke TpeOOBaHUH K
pesynbrataM oOy4eHHs] XUMUW Ha YPOBHE LieJieH U3ydeHUs MpeMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBbHON JEATEIbHOCTH O00YyYalolerocss Mo OCBOEHUIO
y4eOHOTO CO/IepKaHUSI.

3HaHMEe XHMHUH CIYXHUT OCHOBOM JUisi (OPMHUPOBAHMS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpeJcTaBiIeHUl 0 MaTepUaTbHOM EIWHCTBE MHPA, BAXKHYIO
poJib UrparoT (GopMUPYEMbIe XHMHEW NPEACTaBICHUS O B3aMMOIPEBPAIICHUSIX
HPHEPruu M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MyTAX pEUIeHUs TI00aTbHBIX
npo0JieM YCTOWYMBOIO pPAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, PHEPreTHUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 6€30MacHOCTH, IPOOJIEM 3PaBOOXPAHEHUS.

N3yueHne XuMuu:

CIIOCOOCTBYET  peanu3alid  BO3MOXKHOCTEW  JJIE  CaMOpa3BUTUSL U
dbopMHpOBaHUs KYJIbTYPhI JINYHOCTH, €€ 00111el 1 PyHKIIMOHATBEHON TPAaMOTHOCTH;

BHOCHT BKJIaJ B GOpMHUPOBAHNE MBIIICHUS U TBOPUYECKUX CIIOCOOHOCTEMN
oOydJaromuxcs, HaBBIKOB HMX CAMOCTOSITENBHOW  y4yeOHOW  JesTeNbHOCTH,
HKCIIEPUMEHTATBHBIX UM HCCIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B TPO(PECCHOHAIBHOMN €SI TEIbHOCTH;

3HAKOMHUT €O CHEeIU(UKON HAYYHOIO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3TJIsA/1a HA €UHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHON T'PaMOTHOCTH 00YyYarouXCs;



crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJ B IKOJOTHYECKOE
oOpa3zoBaHue 00y4arOIUXCS.

JlaHHbIe HampaBlICHUS B OOYYEHHHW XUMHH OOECTICUMBAIOTCS CIEIUPUKON
COJIep)KaHMsl ~ y4eOHOTO  TpeaMeTa, KOTOPBIH  SIBJSETCS  IeJaroruvyecku
aJanTHPOBAaHHBIM OTpakeHHeM 0a30BOM HAYKHU XMMHUHU Ha OTMPEACIIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIIET0 00pa30BaHUS OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIONIUMHCS CHUCTEMBI IEPBOHAYAIBHBIX MOHATUH XUMHHU, OCHOB
HEOPraHWYECKOW XUMHUM U HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TMOHSTHI
OpTraHU4eCKOM XUMUHU.

CtpykTypa coaepkaHusi MpOrpaMMBbl M0 XUMHHU CPOpPMHpPOBaHA HAa OCHOBE
CHUCTEMHOI0 Tojaxojaa K e€ m3ydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CUCTEMBI
ITOHATHN 0 XUMHUYECKOM 3JIEMEHTE M BEIISCTBE M CUCTEMBI MOHSATHH 0 XMMHUUECKOMN
peakiuu. OO0e O3TH CHUCTEMBI CTPYKTYpPHO OpraHHU30BaHbl [0 TPHUHITUITY
MOCJIEI0OBATEIILHOTO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKHUX IPEICTABICHUM
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS,

— Ilepuoauueckoro 3akona JI. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YY€HHS O CTPOEHUM aTOMa U XUMHYECKOU CBSI3H;

— TpeACTaBICHUNH 00 JJIEKTPOJUTHUYECKOW JHUCCOLMAIMHM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUA pPAcCMAaTPUBAIOTCS HAa OCHOBE OAMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX ()aKTOB, PA3BUBAIOTCS IMOCJIEAOBATEIBLHO OT OJTHOTO
YpOBHS K JAPYroMmy, BBITIONHSSA (YHKIIUH OOBICHEHUS W TMPOTHO3WPOBAHUS
CBOWCTB, CTPOCHMS W BO3MOKHOCTEH MPAKTUUYECKOTO MPUMEHEHUS U TOJTYy4YCHUS
M3Yy4aeMbIX BEIIECTB.

OcBoeHHME TMPOTrpaMMbl IO XUMHHU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJCTABICHUS O XMMUYECKON COCTABIAIOIIECH HAYyYHOM KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHON TMpHUPOABI, IEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHHUIO U
METOJIaM TO3HaHUs B Hayke. M3ydeHHe XUMHUHU MOPOUCXOJIUT C TPHUBICUYCHUEM
3HAHUN W3 paHee W3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyX)alomuil MHUpP»,
«buomorus. 5—7 knaccel» n «Pus3nka. 7 Kjiaccy.

[Ipy wu3yyeHUH XUMHH TPOUCXOAUT GOPMUPOBAHUE 3HAHUH OCHOB
XUMUYECKOM HAayKu Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATEIbHOCTA YEJIOBEKa M KaK OJHOI0 U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHI.
3amadya yuyeOHOro mpeamMera COCTOUT B (OPMHUPOBAHHUU CHUCTEMBl XMUMHUYECKHX
3HAHUN — BaXKHEUITUX (PaKTOB, MOHATHM, 3aKOHOB M TEOPETUUCCKUX TOJIOKEHHM,
JTOCTYIHBIX 0000IIEHNI MHPOBO33PEHUECKOTO XapaKTepa, sS3blka HAyKH, B



NpUOOIIEHNH K HAyYHBIM METOJaM T[O3HAHHMS TPU M3YyYEHUU BEIIECTB U
XUMHYECKUX peakiuii, B GOPMUPOBAHUM U PAa3BUTUU MO3HABATENbHBIX YMEHUU U
UX TPUMEHEHUU B Yy4eOHO-MO3HABATENbHOW M Y4eOHO-MCCIEI0BATENHCKON
JEeSTENBbHOCTH, OCBOEHUM TIPaBHJI 0€30MacHOr0 OOpallleHHs C BelIeCTBAMH B
MOBCEIHEBHOM JKU3HMU.

[Ipy M3y4eHUM XMMUU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsSI BaKHOE
3HauYEHHE MPUOOPENH TaKHe 1eH, KaK:

— (GOopMHpOBaHME MHTEIUIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHIO PEIICHUH,
CIIOCOOHOM a/1anTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HH;

—  HamnpaBJICHHOCTh OOy4YeHHs] HA  CHUCTEMaTHYeCKOe MpUOOIIeHHE
oOydJaromuxcs K CaMOCTOSATEIbHON IM03HABATENIbHON J1€ATENbHOCTH, HAayYHBIM
METOJIaM TO3HaHUs, (GOPMHUPYIOINIUM MOTHUBALMIO M Pa3BUTHUE CIIOCOOHOCTEH K
XUMHH;

— obecrnieueHne yClIOBUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUarOIUMUCS
OTbITAa Pa3HOOOPA3HON NEATENbHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETEHIIUH), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3TUYHBIX BUIOB JI€ATEIbHOCTH;

— (dopmupoBanue oO0mEeH (QYHKIIMOHATBHOW W  €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM UYHCJE YMEHUU OOBICHATH M OICHUBATH SIBJICHUSA
OKpPYXAaIOIIEr0 MHpA, WCIOJIb3ysl 3HAHUSA M OIBIT, MOJyYeHHbIE MPHU H3yUYECHUU
XUMHH, TPUMEHSATh WX MPU PElIeHUH Mpo0JeM B IOBCEIHEBHOW J>XHU3HU H
TPYJIOBO ESITEIbHOCTH;

— ¢opMmupoBaHHE y OOy4YalOIIMXCA TyMAaHUCTUYECKUX  OTHOIICHHH,
NOHMMAHUS LEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH SKOJOTUYECKU
I1eJIeCO00pa3HOro TMOBEJEHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPY’KAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBALIMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTAHHIO HA OCHOBE YCBOCHHUSI OOIIEUETIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQMIIs M HAMpPaBICHHOCTHU JalbHEHIIEro
oOy4eHUsl.

OOmiee YKCIO 4YacoB, OTBEAEHHBIX IS M3yYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacon (2
gaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJENIO).



COJEPKXAHUME OBYYEHUA

8 KIIACC

IlepBoHaYanbHbIC XMMUYECKUE IOHSTUSA

[Ipeamer xumuu. Ponp XuMHUM B )KM3HU 4Y€JIOBEKa. XUMHUSA B CUCTEME HayK.
Tena w BemecTBa. PU3NYECKUE CBOWCTBA BEMIECTB. ArperaTHOE COCTOSIHUE
BemecTB. [loHsATHE O MeTOnax MO3HaHMS B XUMHUH. UYHCThIE BEIIECTBA U CMECH.
CriocoObl pa3ziesnieHust cMeceil.

ATOMBI M MOJIEKYJIBl. XHWMHYECKHE dJeMEHTbl. CHUMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U cilokKHbIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckast ¢GopMyna. BaleHTHOCTP aTOMOB XUMHUYECKHX JJIEMEHTOB.
3aKOH TOCTOSIHCTBa cocTaBa BemiecTB. (OTHOCHUTENbHAss aTOMHAs Macca.
OTHocuTenbHAs MOJIEKYJIsIpHas Macca. MaccoBasi J0Jis XUMHUYECKOTO 3JIEMEHTa B
COEIMHEHUHU.

KonnuectBo BemecTBa. Moinb. MonsipHas Macca. B3auMocCBsA3b KOJIMYECTBA,
Macchl M 4YHCJIa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuétel mo dopmynam
XUMHUYECKUX COETUHEHHI.

@u3NuecKue U XMMHUUYECKUE ABJICHUS. XUMHUYECKasl peakuus U €€ MpHU3HaKU.
3aKOH COXpaHEHMsI MacChl BEIECTB. XMMHUYeckue ypaBHeHus. Kiaccudukanms
XUMHYECKUX PEaKIMi (COeTMHEHMS, Pa3JIOKEeHHs, 3aMeIleHNsI, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHM TMOCYyNIOH, MpaBuUiaMu paboThl B JabOpaTOpuu U
npuéMamMu oOpaieHus ¢ 1abopaTtopHbIM 000PYAOBaHUEM, U3YUEHUE U OMHCAHHE
bu3nUecKkux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB, HaOI0/IeHHe
¢usnueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIKeE,
KUATIEHWE U KOHJEHCAIMs BOJbI) U XMMHYECKUX (TOpEHHE CBEYM, NMPOKATUBAHUE
MEHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCIOTON) SIBICHUM, HAOIIOACHUE U
ONHMCAaHWE NPU3HAKOB MPOTEKAHUA XHMHYECKUX peakiuil (pas3jioxeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pas3lioKeHHe THIPOKCHIA
menu (II) mpu HarpeBanum, B3auMojelcTBHE xele3a ¢ pacTBopoM conu meau (1),
U3y4YEeHHE CIIOCOOOB pa3fesieHHs] CMecel: ¢ MOMOIIbI0 MarHuTa, (UIBTPOBAHUE,
BbIMIApUBAHUE, TUCTUIUISAIUS, XpoMaTorpadusi, IpoBeeHne OYUCTKU MTOBAPEHHON
coiiM, HaOJIOJEHWE W  OINUCAaHHE  PE3yJbTaTOB  MPOBEJCHUS  OIBITa,
WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3JIaHHE€ MOJEIEH MOJEKYI
(1apocTepKHEBBIX).

Baxueiimue npeacTaBuTe, M HEOPraHMYeCKMX BelIECTB

Bo3nyx — cMech ra3oB. CocraB Bo3znyxa. Kucnopox — sneMeHT M mpocroe
BeniecTBO. Haxoknenue kuciopona B mpupoae, (pu3Myeckne M XUMUYECKHE
cBoiicTBa (peakuuu ropeHus). Okcunbl. [Ipumenenue xuciopoaa. CrocoObt



MOJIyYeHHUsI KHUCIIOpoJia B JIabopaTopuM U MPOMBIIUICHHOCTH. KpyroBopoT
Kuciopojia B mpupoze. O30H — ajuIoTpoItHass MO (DUKAIHS KUCIOPO/Ia.

TennoBoit 3¢hdexkT XUMHUUECKOW peakiuu, TEPMOXHMHUYECKHE YpPaBHCHHS,
9K30- W DHJAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arps3HeHHUE
BO3]lyXa, YCUJIEHHE MApHUKOBOTO 3 dekTa, pa3pylieHrne 030HOBOTO CJIO.

Bonmopon — nsneMeHT W mpocToe BemiecTBo. HaxokaeHue Bojopoaa B
npupose, GU3MYECKHe ¢ XUMHUUYECKHE CBOWCTBa, MPHUMEHEHHWE, CIIOCOOBI
nonydeHusi. Kucimotsl u comnm.

Monsipablii  00b€M  Ta30B. Pacdy€Thl 1O XUMHUYECKUM ypaBHEHUSIM.

duznueckue cBoMcTBa BOJbl. Boma kak pactBoputesnb. PacTBopshl.
HaceblllieHHbIE W HEHACHIIIEHHbIE PACTBOPHI. PacTBOPUMOCTH BENIECTB B BOJIE.
MaccoBasi 10Jisl BellleCTBa B pacTBOpPE. XUMHUUYECKUE CBOMCTBa BOJbI. OCHOBaHUSI.
Ponb pacTBOpOB B MpUpOJI€ U B KU3HMU 4eiaoBeka. KpyroBopoT BObl B MPUPOJE.
3arpsi3HeHHEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJI.

Knaccudpuxanus neopranumdeckux coenudeHuid. Oxcunpl. Knaccudukamms
OKCHUJIOB:  cojieoOpasyromniue  (OCHOBHBIE, KHUCIOTHBIE, aMQpOTEpHBIE) W
HecosneoOpasyromue. HomeHknatypa okcujaoB. Dusnyeckue W XUMHYECKHE
CBOMCTBA OKCUJIOB. [loyueHue okcuaos.

OcHoBanms. Krnaccudukanuss oOCHOBaHUMN: IIENOYM W HEPACTBOPHUMBIC
ocHoBaHusl. HoMmeHnkiatypa ocHoBaHuil. duznyeckue M XUMHUUYECKHUE CBOMCTBA
ocHoBaHui. [losryueHne OCHOBAaHUI.

Kucnotel. Knaccudukarus kucinor. Homenknarypa kuciaoT. dusnueckue u
XUMHYECKHEe cBoMcTBa KMCIOT. Psag axktuBHoctu MetamiaoB H. H. bekerona.
[Tony4yeHue KUcCIor.

Conu. Homenkiatypa comneil. @u3nueckue U XUMUYECKHUE CBOMCTBA COJICH.
[Tomyuenue coJiei.

I'eHeTnyeckas CBsI3b MEXIY KJIacCaMU HEOPTaHUYECKUX COCTMHEHU.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEACICHUE COJIEPKaHUs KUCIOPOoia B BO3AYyXe, MOJyUYEHHUE,
cobupaHue, paclio3HaBaHWE UM W3YyYCHHUE CBOMCTB KHUCIIOPOJa, HAOIIOJEHUE
B3aMMOJICHCTBUSI BEHIECTB C KUCIOPOAOM M YCJIOBUS BO3HUKHOBEHHUS U
npeKpaiieHuss ropeHus (mo)kapa), O3HAKOMJICHHE C O0O0pa3liaMH OKCHUIOB H
OMHMCaHWe WX CBOWCTB, TMOJy4eHHE, COOMpaHHWe, paclio3HaBaHWE W W3Y4YCHHUE
CBOMCTB Bojiopojia (ropeHwue), B3aumojaeicTBre Bogoposa ¢ okcumoM meau (II)
(BO3MOYKHO HCITOJIb30BaHUE BUJIEOMATEPUANIOB), HAOIIOIEHUE O0pa3lloB BEIICCTB
KOJIMYECTBOM | MOJb, HCCIEIOBaHUE OCOOCHHOCTEH PAaCTBOPEHHS BEIIECTB C
pPa3IMYHON  PacTBOPUMOCTBHIO, IPUTOTOBJICHUE PACTBOPOB C OMNpPEACIEHHOU
MAacCOBOU J10JIeld paCTBOPEHHOTO BEILIECTBA, B3aMMOJICHCTBUE BOJIbI C METAIaMHU
(HaTpueM | KajbliieM) (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB),



UCCJIeIOBaHNE O0Opa3I0B HEOPraHWYECKUX BEIIECTB Pa3JIMUHBIX  KJIACCOB,
HaAOI0/IeHUEe M3MEHEHUSI OKPACKHW MHIMKATOPOB B PacTBOpax KUCIOT W IIEJTOYEH,
u3ydeHue B3ammojelicTBus okcuaa meau (II) ¢ pactBopom cepHO#Ml KHUCIOTHI,
KUCJIOT C METaJlaMHM, PEaKIuid HeWTpaau3alyu, MOJYYEHHE HEpPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METajla APYTUM M3 PacTBOpa COJIM, PEUICHUE
AKCIIEPUMEHTAJIbHBIX 3a/lad 1o TeMme «BaxHeilmue Kiacchl HEOPraHUYECKUX
COEIMHEHUI.

IMepuonuyeckuii 3axkoH u Ilepumogmyeckasi cucreMa XHMHYECKHX
ieMenToB JI. U. MenneneeBa. Ctpoenne aTtoMoB. XHMHYECKAsi CBS3b.
OKHuCIUTENTBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KiIacCU(PUKANMK XUMHYECKUX dJjeMeHTOB. [loHsaTtHe o
TPYIIax CXOJHBIX 2JJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENIbHBIC METaJIbI,
rajioreHbl, ”HEPTHBIE Ta3bl). DJIEMEHTBI, KOTOPbIe 00pa3yroT aM()OTEPHBIE OKCUIBI
U TUIPOKCUIBI.

ITepuonnueckuii 3akoH. [lepuoauueckas cucteMa XUMHYECKUX AJIEMEHTOB [l.
N. MengeneeBa. Koporkonepuognas W JJIMHHONEPUOIHAS hopMBI
[Tepunognueckoit cuctembl xumudeckux siaemeHToB 1. . Menneneea. [leproas
u rpynmbl. Ou3nyeckuid CMBICT MOPSJAKOBOTO HOMEpa, HOMEpPOB Iepuoja |
TPYIIBI 3JIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX  000JIOYeK aToMoB TMepBbhIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuognueckont cucremnl JI. WM. MenpaeneeBa. XapakTepuUCTHUKA XUMHYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepuoanueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH HU3MEHEHUS pajuyca aTOMOB XHMHYECKHUX DJIEMEHTOB,
METAUTUYECKUX U HEMETAITIMYECKUX CBOMCTB 1O TPYyIINaM U MEPUOJIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepnoandeckoil CUCTEMbI XUMHYECKUX
AJIEMEHTOB U1 Pa3BUTUA Haykh W npakTuku. J[. . MenneneeB — y4y€HbI U
rpak JaHUH.

Xumudeckas cBsi3b. KoBaneHTHast (MOJsipHass W HEMOJISIpHAs) CBS3b.
DIIEKTPOOTPUIIATEIBHOCTh XUMHUUECKHUX 3JIEMEHTOB. MlOHHAs CBS3b.

Crenenb okucieHusi.  OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEaKIIUU.
ITpornieccrl OKUCIEHHS U BOCCTAaHOBIICHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe o0pas3lloB BEIIECTB METAVIOB M HEMETAJJIOB, B3aUMOJIEHCTBHE
TUIPOKCHIA LIMHKA C pPAcTBOpaMM KHUCJIOT W IIEJI0Y€H, MPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX  PEAKIUM
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHNUS ).

Mescnpeomemmnuwie ceasu



Peanm3amusi MeXIpeIMETHBIX CBS3eH TP HM3yYeHUM XWMHH B 8 Kiacce
OCYIIIECTBIISIETCSI 4Yepe3 WCIONb30BaHUE KaKk OOIIMX €CTeCTBEHHO--HAYYHBIX
TIOHSATHH, TaK M TIOHSATUH, SBISIFOIIMXCS CUCTEMHBIMU IS OTIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO ITHKIIA.

OOmue ecTeCTBeHHO--HAYUHBIC MMOHATHUS: HAyYHBIH (DaKT, TUMIOTE3a, TEOPHS,
3aKOH, AaHaJW3, CHHTE3, KIaCCHU(PUKAIUsA, NEPUOJAMYHOCTh, HAOIOIEHHE,
AKCIIEPUMEHT, MOJICITMPOBAHNE, U3MEPECHHE, MOJICIIh, SIBJICHNE.

®dwuszmuka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIU]I,
M30TOIBI, PAJMOAKTUBHOCTh, MOJICKYJa, dJEKTPUUECKUN 3apsijl, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, ra3, (PM3MUYECKUE BEIWYMHBI, CIUHUIIBI
MU3MEPEeHHS, KOCMOC, TUTAHETHI, 3BE37161, COITHIIE.

buonorus: horocunTes, npixanue, ouocdepa.

['eorpadms: armocdepa, ruapocdepa, MHUHEpATbl, TOPHBIE IOPOIHI,
MI0JIe3HBIE UCKOTIaeMble, TOIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHUYECKasi peaKIus

[Mepuoamueckuii 3axoH. [lepuoaudeckas cucTeMa XUMUIECKUX dIIEMEHTOB /1.
N. MenneneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XAMHAYECKUX OJJIEMEHTOB TMIEPBBIX TPEX TEPHOAOB, KalHs, KajblHsl W WX
COCTMHCHWI B COOTBETCTBHHM C TIIOJIO)KCHHEM »JJeMEHTOB B Ilepmomndeckoii
CHCTEME U CTPOCHHEM HX aTOMOB.

CrpoeHue BemIeCTBA: BHUJABI XUMHUYECKOW CBS3H. THIBI KPHUCTATHYCCKUX
pEIETOK, 3aBUCUMOCTh CBOIMCTB BEIIECTBA OT TUIA KPUCTAUIMYECKON PEHIETKH U
BU/Ia XHUMHYECKOH CBSI3U.

Krnaccudukaiuss 1 HOMEHKIATYpa HEOPTaHUYECKHX BEIIECTB. XUMHUYCCKHUE
CBOWMCTBAa BEIIECTB, OTHOCSAIIMXCS K pa3INYHBIM KjaccaM HEOPraHUYeCKUX
COCTMHEHH, TCHETUYECKas CBSA3h HEOPTaHMIECKHUX BEIIECTB.

Krnaccudukaius XUMHUECKHX PEAKIMH 110 pa3IMYHbIM MPU3HAKAM (T10 YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TeIioBOoMY 3¢ deKTy, To
M3MEHEHUIO CTENeHEH OKHMCIICHHS XUMHYECKHX DJIEMEHTOB, IO OOpPaTUMOCTH, TIO
YYACTHUIO KaTajau3aTopa). DK30- M SHIOTEPMHUUECKHE PEaKIIuu, TEPMOXUMHUICCKHUE
yYpaBHEHHUSI.

[ToHATHE O CKOpPOCTM XWUMHUYECKOW peakmuu. [loHsTHE 00 OOpaTHMBIX |
HEOOPAaTUMBIX XUMUYECKUX peakiusiX. [[oHATHE O TOMOTCHHBIX M Te€TePOTEHHBIX
peakiusx. [lonsarue o karanuse. [loHATHE 0 XMMHUYECKOM paBHOBecHuU. DaKTOpHI,
BIMSIOIIAE HA CKOPOCTh XWMHYECKOW pEaKIMUu M IOJOKCHHE XUMHUYECKOTO
paBHOBECHHI.

OKHCTUTETFHO-BOCCTAHOBUTENIBHBIE ~ PEaKIMU,  JJIGKTPOHHBIH  OamaHc
OKHCITUTEIIBHO-BOCCTAHOBUTENbHOM peakiinn. CoCTaBIeHNE ypaBHEHUH



OKUCJIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAaKIUA €  HMCIOJIB30BAaHUEM  METOAA
AIIEKTPOHHOTO OanaHca.

Teopust 3EKTPOTUTUUECKON TUCCOIUALIMU. DJIECKTPOIUTHI U HEIJICKTPOIUTHI.
KaTtronbl, aHnoHbl. MeXaHU3M JUCCOIMALIMM BEIIECTB C Pa3IMYHBIMU BUJIAMHU
xuMudeckon cBsi3u. Crernenp qucconnanuu. CHIbHBIC U CIIa0bIe SJICKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsI MPOTEKaHUSI PeaKIMi HOHHOTO 0OMeHa,
MOJIHBIE W COKpalIEHHbIE HOHHBIE YpaBHEHHs peakuuid. CBoiCTBa KHUCIOT,
OCHOBaHHUW H COJIGM B CBeTe MPEACTaBICHUH 00  AIEKTPOITUTHUECKOU
nucconanuu. KauecTBeHHbIE peakiiiu Ha HOHBIL. [[OHSITHE O THAPOJIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICJISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX
BEIIECTB — METAIOB M HeMeTauioB (TpaduTa M aiMasa), CI0KHBIX BEIIECTB
(x7mopua HaTpusl), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKiuu
OT BO3JEHCTBHUS pa3IUYHBIX (HaKTOPOB, HKCCIEAOBAHUE AJICKTPOIPOBOJIHOCTH
pacTBOpOB BENUIECTB, IMpollecca JAUCCOLUMAIMUA KHUCJIOT, IIEJIo4Yedl U cojeu
(BO3MOXKHO  HCIOJIb30BaHHE BHUACO MaTepHAOB), IMPOBEJACHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakiuii  HOHHOro  oOMeHa
(oOpazoBaHme ocanaka, BbIICICHHE Ta3a, o0Opa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX  PEAKIUM
(ropeHue, peakiuu paslioKeHHUs, COCIMHEHUS), paclo3HaBaHWE HEOPraHUYECKHUX
BEIIECTB C IIOMOIIbKO KA4eCTBEHHBIX pEaKIMid Ha HOHBI, PEIICHUE
AKCIIEpUMEHTANIBHBIX 3a7a4.

HemeTaabl M X cOeTHHEHUS

OO6mass xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3UYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — Tajlor€HOB. XHWMHUYECKHE CBOMCTBA Ha TMpUMEpPE  XJopa
(B3amMoOJIeiCTBUE C MeTaulaMHu, HeMeTaylaMd, Iejo4amMu). XJIOPOBOJOPOI.
CongHass KUCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4YeHUE, NMpUMEHeHue. [leiicTBue
XJIOpa M XJIOPOBOJOpOJa Ha OpraHu3M 4esjoBeka. BaxueWiue XJIopuabl U HUX
HaX0JIEHUE B IIPUPOJIE.

O6mas xapaktepucTuka snemMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTENEeHH OKucieHus. CTpoeHne u (pu3nueckue CBONCTBA
IPOCTHIX BEIIECTB — KUCJIOPOAa U Cephbl. AJIJIOTPOIHBIE MOAU(HUKAIIUN KUCIIOPOIa
U cepbl. XuMuuyeckue cBoicTBa cepbl. CepoBoopoj, cTpoeHue, GU3NYecKue U
XUMHUYECKHE CBOMCTBA. OKCHUIBI CEphbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHast kucinoTa, (QU3MYECKHe W XUMHUYECKHE CBOHCTBa (00mME  Kak
npeACTaBUTENs Kiacca KHCIOT M cruenuduueckue). XUMHUECKHE PEaKIIHH,
JieXKaIue B OCHOBE IPOMBINIICHHOTO CIOCO0a TMOJYYeHHUS CEPHOM KHCIIOTHI.
[Ipumenenune cepHoit KUCIOThL. CONM CEPHOM KUCIIOTHI, KAUECTBEHHAs PeaKIys Ha



cynbdar-uoH. Haxoxxnenue cepbl U €€ COEIUHEHUN B MpHUpPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIeH cpeabl COSAMHEHHUS MU CEpbl (KUCIOTHBIE IO,
3arpsi3HEHHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAICHHS.

OO6mast xapakTepuctuka 3JeMeHTOB VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENEHU OKHCIIECHHS. A30T, pacIpoCTpaHeHHE B MPUPOJE,
busnueckre U xumMuieckue cBoiictsa. KpyroBopor azora B npupojae. AMMHaK, €ro
bu3nYecKre 1 XUMUYECKHUE CBOMCTBA, MoyYeHue U npumeHenre. Coli aMMOHHS,
X pU3NYECKHe U XMMUYECKUE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHHMs. A30THasl KHCJIOTa, €€ TMOoJIydeHHe, (PU3UYECKUe M XUMHUYECKUE
cBoiicTBa (0OlIME Kak TMpEeACTAaBUTENs Kiacca KHCIOT U creuudduueckue).
Hcnonb3oBaHue HUTPATOB M COJIEH aMMOHHUSI B KadyeCTBE MMHEpaJIbHBIX
ynoOpeHnii. XuMHUYeCcKOe 3arps3HeHNE OKPYKaIOIIEeH Cpeibl COeTUHEHUSIMU a30Ta
(KUCIOTHBIE JOXAM, 3arpsA3HEHUE BO3ayXa, MOuYBbl U BomoéMoB). Ddocdop,
aloTponHeie Moaudukanuu Gochopa, puznyeckne M XUMUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u pochopHas kuciaora, GU3NIECKUEC U XUMHUIECKUE CBOMCTBA,
nonyuenue. Mcnonb3zoBanue hocharoB B kKauecTBe MUHEPAIbHBIX yIOOPEHMUIA.

O6mas xapakrepuctuka snemMeHToB [V A-rpynmbel. OCOOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHCIEHHUA.  YTIEpol,  aJUIOTPOIHBIC
MoIu(UKALMK, PACHpPOCTpaHEHHE B TpHUPoAE, (PUINYECKHME U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupone. OKCUIbl yriieponaa, ux
du3nyeckue W XUMHYECKHE CBOWCTBa, JEMCTBHE HAa JKHUBBIE OpPraHU3MBI,
MOJIyYeHHEe W TpUMEHEHHEe. DKOJOTUYECKHE MPOOJIEeMBbI, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a rino0anbHOrO TMOTEIJIEHUS KiUMaTa, HapHUKOBBIM
saddexT. YronpHas KUCIOTa U €€ CONU, UX (PU3NUECKHe U XMMUYECKHE CBOMCTBA,
nojfiyueHue u mnpuMeHenwe. KadecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHbBIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTMHEHUSIX
yraepoaa (MeTaH, 3TaH, 3TUJIEH, alleTHIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs! KHCIIOTA).
[IpupoaHbie HMCTOYHUKHU YTIJIEBOJOPOAOB (Yrojib, MPUPOAHBIN Ta3, HEPTH),
NPOAYKTHl UX TepepadoTku (O€H3MH), UX POJib B OBITY W MPOMBINIJIEHHOCTH.
[ToHsiTHe 0 OMONOTMYECKH Ba)KHBIX BEIIECTBAX: KUpax, Oelikax, YriieBoJax — U X
pojii B KM3HM UeJoBeKka. MaTepualbHOE €IUHCTBO OpPraHUYECKUX W
HEOPraHMYECKUX COCAMHEHUI.

KpemHunii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IMOIy4YeHUE U
npumeHenne. CoenuHeHuss KpemHusi B mnpupoge. OOmue mnpeacTtaBieHus o0
okcuzae kpemuus (IV) u kpemuueBoii kuciore. CHIMKaThl, UX UCIOJIB30BAHUE B
OBITYy, B TIPOMBIILIEHHOCTH. BakHe#Ire CTpouTelbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, jxeye300eToH. IIpobGaeMbl 6e30macHOTO HMCIOJIb30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B IOBCETHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

u3ydeHrne o0pa3IoB HEOPTraHMYECKHUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI,
IIPOBEICHUE KAaYeCTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOJI0ICHUE TTPU3HAKOB
UX TPOTEKaHWsI, OMBITHI, OTpakaromue (GU3NIECKHUE W XUMUUYECKHE CBOMCTBa
raJjloreHOB M HX COCIWHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHAIIOB),
O3HaKOMJICHHME ¢ oOpa3lamMu XJIOpPHUAOB (TaJOT€HUJIOB), O3HAKOMIICHHE C
oOpazmamMmu  ceppl W €€  COCNMHCHUSMHU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIeOMAaTepralioB), HaOIOACHUE Tpollecca OOYIIIMBaHUs caxapa IOJl JeHCTBUEM
KOHIICHTPUPOBAHHON CEpPHOM  KHUCJIOTBI, H3y4YCHUE XUMHUYECKUX CBOICTB
paz0aBIEHHON CepHOM KUCIIOTHI, MPOBEEHNE KaueCTBEHHOM peaKIluu Ha CyJbdar-
MOH W HaOJIOJICHWE TpHu3HaKa e€ MPOTEKaHHs, O3HAKOMJICHHE C (PU3HMUYECCKUMHU
cBoMicTBaMHu azora, ¢ochopa W HUX COCIUHCHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIeOMaTepraaoB), obpa3raMu a30THBIX U (HOCHOPHBIX yHAOOpEHUH, MOITydeHUe,
coObupaHue, paclo3HaBaHWE W U3YYCHHE CBOWCTB aMMHaka, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHMS U (ocdaT-uoH U U3ydeHHEe MPU3HAKOB
UX TIPOTEKaHHUs, B3aUMO/ICHCTBHE KOHIIEHTPUPOBAHHOW a30THOW KUCIIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), U3y4YCHHUE MOJeNICH
KPUCTAJUTMYECKUX PEMmETOK anMmasza, rpadura, ¢yuiepeHa, O3HAKOMJIEHHE C
IPOILIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIIEM H
YCTPOMCTBOM TMPOTHBOTA3a, MOJyYeHUE, coOOMpaHue, paclio3HaBaHWE U HU3yUYCHHE
CBOMCTB YIJVICKHCJIOTO Ta3a, MPOBEJeHNE KaYeCTBEHHBIX PEAKIMi Ha KapOoHAT U
CUJIMKAT-MOHBl W U3yYEHUE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKIUEH CWIMKATHON MPOMBIIIJICHHOCTH, PEIIEHUE HAKCIEPUMEHTAIbHBIX
3aj1a4 o TeMe «BaskHeHnne HeMeTallJIbl 1 X COSIMHEHUS.

MeTajibl 1 KX COeTUHEHHUS

OO6m1as xapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM
ux nonoxenus B llepuognueckon cucreMe xumuueckux osyemeHTtoB J[. H.
MenpeneeBa u ctpoeHusi aroMoB. CTpoeHHE MeTauioB. MeTtainueckasi CBA3b U
METAUIMYECKasi  KPUCTAUIMYECKAass  pemerka.  DIEKTPOXUMUUYECKUM  psif
HaIpsDKEHUH MeTauioB. OU3NUecKue U XMMHYECKHUE CBOMCTBa MeTauioB. Oo1ue
criocoObl TONTydeHuss MeTauioB. [loHATHE O KOPpPO3WHM METaIOB, OCHOBHBIC
criocoObl 3amuThl WX OT Kopposuu. CruiaBel (CTadb, YyryH, ITIOPATIOMUHHM,
OpoH3a) ¥ UX IPUMEHEHHE B OBITY U MTPOMBIILICHHOCTH.

[IlesiouHble MeTaIbl: TOJIOKEeHUE B llepuoauueckoil cucTeMe XUMHUYECKUX
sanemenToB JI. 1. MenpaeneeBa, CTpOCHHE UX aTOMOB, HaXO0XXJICHUE B IPUPOJIE.
dusndeckne U XMMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kajausi). OKCUIBI U



TUAPOKCUABI HATpusi W Kanus. [IpuMeHeHue IIEeNOYHBIX METAJIOB U UX
COeIMHEHUMH.

[IlemouHO3€MENbHBIE METAJJIBI  MarHvuili W KajJdblUW: I[OJOKEHHE B
[Tepuognueckoit cucreMe xumuueckux snemeHToB Jl. . MenpaeneeBa, ctpoenue
UX aTOMOB, HaXOKJE€HUE B Tpupoe. Pu3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kajblus. Baxueiine coeluHEHHS Kaiblus (OKCUI, THUIPOKCHUMA, COJIH).
XKécTkocTh BOABI U CITOCOOKI €€ YCTpaHEeHHUSI.

AnroMuHUi: nojioxkeHue B [lepuonnueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
. 1. MenpneneeBa, CTpoeHHE aroma, HaxOXAeHHWE B mpupoae. Pusnmueckue u
XUMHYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHAA U THAPOKCHIA
AITIOMHUHMUSL.

XKeneso: nonoxenue B Ilepuonnueckoil cucteMe XMMUYECKUX 3JeMEHTOB [1.
N. MeHneneeBa, CTpOEHHE aTOMa, HAXOXIEHHWE B mpupoae. Puzndeckue Hu
XUMUYECKHE CBOMCTBA kene3a. OKCuapl, ruapokcuabl U conu xkenesa (II) u xxeneza
(ITT), ux cocrap, CBOIMCTBA U MOJTyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAaKOMJIEHHME C oOpasllaMu METaUIOB U CIUIABOB, HUX (U3MUYECKUMU
CBOMCTBaMH, H3YyYE€HHE  PE3YJIbTaTOB  KOPPO3UH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHJIA
KaJdbllusi W HATpusl C BOJOM (BO3MOXKHO HCIOJIB30BAHUE BHIEOMATEPUATIOB),
UCCJIEOBAaHNE CBOMCTB KECTKOW BOJIBI, IIpOllECCa TOPEHHUS JKelie3a B KHUCIOPOJE
(BOBMOXHO  HCIIOJB30BAaHHWE  BHUJAEOMATEpPUAJIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KaJblMs, aJIIOMUHUA, LIMHKA, jKeje3a
(IT) u xenes3a (II1), meau (I1), HaGMrOEHUE U OTIMCAHUE MPOIECCOB OKpAIMBAHUS
IUIAMEHM MOHAMHM HaTpus, Kaldus U KaJlblug (BO3MOXXHO HCIIOIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEeIOBaHNE aM(POTEPHBIX CBOWCTB THIIPOKCUAA ATIOMUHUSA
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHelmue
METaJUIbl U UX COCTUHEHUSD.

XUMHA ¥ OKPYKAOIIAA Cpeaa

BemectBa m marepuanbl B IOBCEAHEBHOW JKM3HU 4esloBeKka. be3zomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. IlepBas momomnis npu
XUMHUYECKUX 0KOTaX U OTPABIECHUSX.

XUMHUYECKOe 3arpsi3HEHHE OKpYyKalouled cpenbl (mpeaeibHas IoImycTUMas
KOHLeHTpauus Bewects, nainee — [1IK). Poiap xumun B pemieHnn 3KOJIOTrMYECKUX
poOJIeM.

Xumuueckuii IKcnepumenm:

U3y4eHre o0pa3lloB MaTepuaioB (CTEKJIO, CIUIAaBBl METAJUIOB, MOJIHMMEpPHbIE
MaTepuabl).

Mescnpeomemmunie cea3u



Peanmszarusi MeXnpeaMeTHBIX CBsI3ed NMpU HM3yYeHUM XHUMHH B 9 Kiacce
OCYIIIECTBIISICTCSI 9epe3 HCIONb30BaHWE KaK OOIMX eCTEeCTBEHHO-HAYyYHBIX
TIOHSATHH, TaK M TIOHSATUH, SBISIFOIIMXCS CUCTEMHBIMU IS OTIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO ITHKIIA.

OOmue ecTecTBEHHO-HAyYHBIC TIOHATHS: HAy4YHBIH (pakT, THUMOTE3a, 3aKOH,
TEOpUs, aHallu3, CHUHTE3, KiIaccuuKalys, TMepUOJUIHOCTh, HAOIOICHNE,
DKCIIEPUMEHT, MOJCTUPOBAaHUE, HW3MEpPEHHE, MOJENb, SBICHUE, MaPHUKOBBINA
ek, TeXHOJIOTHS, MaTepUAIbI.

®dwuszmka: marepus, aTroM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIHU],
M30TOIBI, PAJHOAKTUBHOCTH, MOJIEKYJNa, JJICKTPUUYCCKUU 3apsij, TPOBOJHUKH,
TOJYTIPOBOJHUKHM, JTUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJI0, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBa, Ta3, paCTBOP, PACTBOPUMOCTH, KPHCTAJUTMYECKAs
pemérka, CruiaBbl, (pU3MYeCKHe BEIWYWHBI, €AMHHIBI M3MEPEHUsS, KOCMHUYECKOE
IPOCTPAHCTBO, TUTAHETHI, 3BE31161, COJHIIE.

buonorus: dotocunTe3, apixanue, Owocdepa, IKOCHCTEMa, MHUHEpATbHBIC
yIoOpeHus, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MUTATESIIbHBIC BEIECTRA.

[eorpadus: armocdepa, ruapocdepa, MHUHEpATbl, TOPHBICE IOPOIHI,
MOJIe3HBIC UCKOMIaeMble, TOIIMBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA ITPOI'PAMMBbI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUA

JIMHHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS TMPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCS B XOJiIe OOy4YeHHS XMMUU B €AMHCTBE Y4eOHOU u
BOCIHUTATENIbHON JESTEIIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCHMUCKUMHU
COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, NPUHATHIMUA B
oOlIecTBEe MpaBUJaMd M HOPMaMH TIOBEJACHHS U CIOCOOCTBYIOT TIpolieccaM
CaMOTIO3HaHUsI, CAMOPA3BUTHS M COLIUATU3AINH 00yUYaOIIUXCSI.

JImdHOCTHBIE ~ pe3yNbTaThl  OTPA)KalOT  TOTOBHOCTh  OOYy4YarOMIMXCA
PYKOBOJICTBOBATBbCSI CHCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAMH WU
paciIpeHue onbITa ASSTENHHOCTA Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) naTpuoOTHYECKOTO BOCTTUTAHUSA:

[IEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HAcCJIeUI0, TIOHMMAaHHS 3HAYEHUsS XUMUYECKOM HAayKu B KHU3HU
COBPEMEHHOI'0 O00IeCTBa, CIOCOOHOCTH BIAAETh TOCTOBEPHOM HH(OpMaiuen o
NEPEIOBbIX JOCTIXKEHUSIX U OTKPBITUSX MHUPOBOH M OTEYECTBEHHOW XHWMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpONUCTBE MHUpa U OOIIECTRA;

2) rpaIaHCKOr0 BOCIMTAHMS:

NpPEJICTaBIIEHUsI O COLMAJIBHBIX HOpPMax U TMpaBUIAX MENKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBATENbCKOW, TBOPYECKOM M APYrUX  BHUAAX
JEeSTEbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOW [EATENbHOCTH MpH
BBIMIOJTHEHUU Yy4EeOHBIX, TO3HABAaTEIbHBIX 3a/lay, BBIIOJHEHUH XUMHYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHNN YUEOHBIX TPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHUMAHUIO
M B3aUMOINOMOIIM B TIpollecce OTOW y4eOHOW NesITeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJEHWE M TIOCTYIKA CBOMX TOBapHUIIEH C MO3ULUU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBHUI MOCTYMKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHUECKUE TMPECTABICHUS O BEIECTBE M XMMHUYECKOW pPEaKIuHu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAyKU U COCTaBISIOIINE
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAy4YHOW KapTHUHBI MHUpa, MpPeCTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPa3BUTHS MPHUPOJABI, B3aUMOCBS3SIX YEJIOBEKa C
IPUPOJHOMN CPeIoi, O POJIU XMMUHM B MIO3ZHAHUH 3TUX 3aKOHOMEPHOCTENH;

NO3HaBaTeIbHbIE MOTHBBI, HAMIPaBJICHHbIC HA MOJIYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJUMBIE i1 OOBSICHEHUS HAOMIOJAEMBIX MPOILIECCOB U SIBICHUM,
NO3HABaTEIbHOM, MHMOOPMAIMOHHOW M YHUTATENBCKOM KYyIbTYypbl, B TOM YHCIIE
HABBIKOB CaMOCTOATENbHON PabOThl ¢ y4eOHBIMU TEKCTaMH, CIIPAaBOYHOMN



JUTEpPaTypol, JOCTYIHBIMU TEXHUUYECKUMHU CpEICTBAaMU  HH(POPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYyYCHUIO M TIO3HAHHIO, JF0003HATEIBHOCTh, TOTOBHOCTH M
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIEIO0BATECIBCKOU
NeATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH U YPOBHS OOYYCHHS B
JlaJIbHEUIIIEM;

4) popMuUpPOBaAHUSA KYJbTYPHI 310POBbA:

OCO3HAHUE IIEHHOCTH KW3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KU3HMU, OCO3HAHUE IOCICACTBUNA H
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJKOT0Jis, HAPKOTUKOB, KYPEHHUS ),
HEOOXOAUMOCTH COOJIFOAICHUS TMpaBWwil O€30MacHOCTH TpH  OOpalieHuu ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY M peaJIbHOM JKU3HU;

5) TpyaoBOrO BOCIIMTAHMS:

MHTEPEC K MPAKTHICCKOMY M3Y4YeHHUI0 TTpodeccHii U Tpyaa pa3InyHOTO poja,
YBOXEHUE K TPYyAYy M pe3yJbTaTaM TPYAOBOM IESITEILHOCTH, B TOM 4YHCIIE Ha
OCHOBE TIPUMEHEHHS TPEAMETHBIX 3HAHUN TI0 XUMHH, OCO3HAHHBIH BBIOOD
WHUBUIYaJTbHON TPACKTOPUHU TPOJIOKEHUST 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycHenHou npodecCuoHaNbHON eITeIbHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aJIalITUPOBATHCS B PO eCcCHoHATBHOM Cpeie;

6) 3K0J10rN4eCKOro BOCIIUTAHMSI:

9KOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIIEHHWE K TMPHUPOJIE€ KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMAHHUE IIEHHOCTH 3JI0POBOTO U
O0e3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3NIECKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHWE IIEHHOCTH COOJIFOACHUS
paBujI O€301MIaCHOTO MOBEACHHUS MPU pabOTE C BEIIECTBAMU, a TAK)KE B CUTYaIUSX,
YIPOKAIOLIUX 3J0POBBIO U KU3HU JIIOICH;

CITOCOOHOCTH MPUMEHSTHh 3HAHMSI, TOJIydaeMble MPH HU3YyUYEHUH XUMHH, IS
pellIeHus 3a/1a4, CBS3aHHBIX C OKPY>Kalollled MPUPOIHON Cpenoi, JJIsi TOBBIILICHUS
YPOBHSI  DKOJIOTHUECKOH  KYJbTYpPhl, OCO3HaHHUs TIJ00aJIbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M MyTeH HUX pPEIICHUS MOCPEJACTBOM METOJOB XHUMHH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHHUSI PYKOBOJICTBOBATHCA UM B TIO3HABATEIILHOM,
KOMMYHUKATUBHOMN U COLIMATIBLHOM MPaKTHUKE.

METAIPEIMETHBIE PE3YJIBTATHI

B cocraBe wMmeranpeaMETHBIX pe3yJbTATOB BBIACISIIOT 3HAYUMBbIC IS
dbopMUpPOBaHUS MHPOBO33PEHUsI OOIIEHAY4YHbIE TIOHATHSA (3aKOH, Teopus,
PUHITUII, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, SKCIIEPUMEHT U JIPYroe.), KOTOphIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeJMeTax M IO3BOJISIOT Ha
OCHOBE 3HAaHWH W3 ATHUX IPeAMETOB (HOPMHUPOBATH MPEJCTABICHHE O IEIOCTHOMN



HAy4YHOW KapTHHE MUpA, U YHUBEpPCAJIbHbIC YUeOHBIC EHCTBUS (ITO3HABATEIBHBIC,
KOMMYHHUKAaTUBHBIC, PETYJIATHBHBIE), KOTOpHIE OOecreyuBalOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSTEIHPHOMY IUTAHUPOBAHUIO W OCYIIECTBICHUIO Y4COHOM
JEATSIIHHOCTH.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE TeiicTBUS

Ba3oBble Jornueckue 1eMcTBUA:

YMEHHMSI HUCIOJIb30BaTh MNPUEMBI JIOTMYECKOTO MBIIUIEHUS] MPU OCBOCHUU
3HAHUM: PACKPBIBATH CMBICI XMMHYECKUX MOHSATUM (BBIACIATH MX XapaKTepHBIE
MpPU3HAKK, YCTaHABJIMBATH B3aMMOCBSA3b C JIPYTMMHU IOHATHUSMH), MCIIOJIB30BATh
MOHATHUS JJIsI 00BSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BHIOMpPATh OCHOBAHUS U
KpUTEPUU IS KiIacCU(PUKAIMK XUMHYECKHX BEIIECTB M XUMHYECKUX PEaKIIHi,
yCTaHaBJIMBATh MPUYUHHO-CIICICTBEHHBIC CBS3M MEXKIY OOBEKTaMH HW3y4YCHHS,
CTPOUTH JIOTUUECKHUE paCCYXJeHUS (MHIYKTUBHBIC, TETyKTUBHBIC, 110 aHAJIOTHUH),
JIeaTh BEIBOJIBI M 3aKITIOUCHHUS,

yMEHHUE TPUMEHSATh B TIPOIECCe TIO3HAHUS TOHATUS (NIPEeIMETHBIE U
MeTarpeIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJICNIN, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBBIBATh MIMPOKO MPUMEHSIEMbIC B XUMUU MOJIEIbHBIE TIPEACTABICHUS —
XUMUYECKUN 3HaK (CHUMBOJI DJIEeMEHTa), XuUMuuyeckas (opMysna U ypaBHEHHE
XUMHUYECKOW PEaKIUM — MPU PEIICHUH y4eOHO-TTO3HABATEIbHBIX 3a/1adu, ¢ YUYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABIATH U XapaKTEPHU30BaATh CYIIECTBEHHBIE
MPU3HAKK U3YYae€MbIX O0BEKTOB — XMMHUYECKUX BEIIECTB M XUMHYECKUX PEAKIIUM,
BBISIBJIATH  OOIME  3aKOHOMEPHOCTH, IMPUYMHHO-CJIEJACTBEHHBIC CBSI3HM W
MPOTUBOPEUHUS B U3yUYAEMBbIX ITPOIIECCAX U SIBIICHUSIX.

Ba3oBnble uccienoBarebCcKue JeCTBUA:

YMEHHME MCIIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KauyeCTBE WHCTPYMEHTA
MO3HAHMS, a Tak)Ke B KadeCTBE OCHOBBI ISl (OPMUPOBAHUS THUIIOTE3BI TIO
MIPOBEPKE MPaBUILHOCTU BBICKA3bIBAEMBIX CYXKICHUI;

npuoOpeTeHne OIbITa IO ITUTAHUPOBAHUIO, OPraHU3AMU W IPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, YyMEHHE HaOIogaTh 3a XOJI0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, (OpPMYyJIMPOBATH 00OOIICHUS U
BBIBO/JIBI IO pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABIIATh OTYET
0 MpojieaHHoM pabdore.

Pa6ora ¢ undgopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH M HMHTEPHPETHUPOBATH HWH(OpPMAIIHIO
pPa3IUYHBIX BUIOB U (OPM TIPEJACTABICHUS, TIOJY4aeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAS ~ JIUTEpaTypa XHUMHYECKOTO COJICpXKAHUS, CIPAaBOYHBIC
nocobOusi, pecypcbl MHTepHETa), KpPUTHUUECKH OIEHHUBATh IPOTHBOPEUYUBYIO H
HEJIOCTOBEPHYIO HH(OPMAIIHIO;



YMEHHE TPUMEHATHh Pa3IMYHbIE METOJBI M 3aIpOChl MPH TOUCKE U O0TOOpe
MHPOPMAIIM ¥ COOTBETCTBYIOIIMX JTAaHHBIX, HEOOXOIUMBIX IS BBITOJHECHUS
y4eOHBIX W TIO3HABATEIBHBIX 3a/a4 ONpPENeIEHHOrO THIIA, TPUOOPETEHHE OTbITa B
o0JacTh UCTOJB30BaHUS MHPOPMAITMOHHO-KOMMYHUKATHBHBIX  TEXHOJOTHH,
OBJIQJICHHE KYJIbTYPOU aKTHBHOTO MCIIOJIb30BAaHMUS PA3IMUHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITENTLHO BBIOMPATh ONTHMAIbHYIO OPMY TpECTaBICHUS HHPOPMAIIUU H
WITIOCTPUPOBATh pellaeMble 3aJadd  HECIOKHBIMH CXEMaMH, JuarpaMMamu,
npyrumu (popMamu rpauKku U ©X KOMOMHAIIUSMU;

YMEHHE WCIOJb30BaTh U AaHAIW3MPOBaTh B IIpolecce ydeOHOH U
MCCIIEZIOBATEIIHCKON NIEATETPHOCTH WH(POPMAIUIO O BIUSHUU TPOMBIIUICHHOCTH,
CEJIbCKOTO XO3f1CTBa W TPAHCIOpPTAa HA COCTOSHUE OKPYKAIOIIEH MPUPOTHON
Cpe/Ibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE yUeOHbIE AelicTBHUS:

YMEHHS 3aJaBaTh BOIMPOCH (B XOja€ AwWaiora W (WiIW) IUCKYCCHH) IIO
cymiecTBy  oOcykmaemoil  TeMbl, (OPMYIHPOBATH  CBOM  TIPEIOKCHHUS
OTHOCHTEIFHO BBHITIOJTHEHWSI IPEIJIOKEHHOW 3a/1a4H;

YMEHHS  TPEJCTABISATh  TOJyYeHHBIE  pPE3ylbTaThl  IMO3HABATEIILHOM
ACSITENLHOCTH B YCTHBIX MW THCBMEHHBIX TEKCTax; JejaTh IPe3CHTAINIo
pe3yabTaTOB BBHIMOJHEHUS XUMHUYECKOTO JKCIIEpHMEHTa (71ab0paTOpHOTO OIIbITa,
1a60paTopHOI pabOTHI MO UCCIICTOBAHUIO CBOWCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHHS Y4YeOHOTO COTPYAHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEILHOM W WCCIIEJIOBATEILCKON  NIEATENBPHOCTH TNPU  PEIICHUH
BO3HHUKAIONUX MPOOJIeM Ha OCHOBE yu€Ta OONIMX WHTEPECOB W COTJIACOBaHUS
no3unmii (00CyXIeHusi, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMbI», KOOPJIHHAIIUS
COBMECTHBIX JICWCTBUM, OIpeNeJicHHEe KpPUTEpHEeB IO OICHKE KavecTBa
BBITTOJITHEHHOU paOOTHI U ApyTHE).

PeryasiTuBHBIE yHUBEpcaJdbHbIE yUeOHbIE TeiiCTBHS:

YMEHHE CaMOCTOSITEIIPHO ONPEACNATh ILEIN JAeATeIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIIATh, KOHTPOJHMPOBATh W TPU HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOIO
NeATeNIbHOCTD, BBIOMpaTh Hanbosee F(hPeKTUBHBIE CITOCOOBI PEIIeHUs YUYEOHBIX H
MO3HABATEIBHBIX 33724, CaMOCTOSTENBHO COCTaBISITh WU KOPPEKTUPOBATH
NPE/UTOKCHHBIN alNTOPUTM JEHCTBUI TpPW BBIIOJIHEHUW 3aJaHU ¢ yd4ETOM
TIOJTy4YeHHsI HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSIX,
OILICHWBATh COOTBETCTBHE IIOJIYYCHHOTO pe3yJibTaTa 3asiBICHHOW IIeNIM, YMCHHE
MCTIOJIh30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPE/JIaraeéMbIe B YCIIOBUU 3aaHHI.

NPEIMETHBIE PE3YJbTATDBI

B cocraBe mpeaMETHBIX pPE3yJbTAaTOB IO OCBOSHHUIO 00S3aTEIHLHOTO
COJICp)KaHUs, YCTAaHOBIEHHOTO JIaHHOW (enepanbHOl pabodell TporpamMMoi,
BBIJICJISIFOT: OCBOSHHBIC 00YYArOIIMMHICS HAYYIHBIE 3HAHUS, yMEHUS U CIIOCOOBI



NedcTBHUM, crnenuuueckue g TNpeaMeTHONH o0jacTu  «XHUMUS», BHUIBI
NEATEIBHOCTA MO  TOJYYEHHUIO HOBOTO 3HAaHWS, €ro HMHTEPIpETalNH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B Pa3IMYHBIX YI€OHBIX U HOBBIX CUTYaIIHX.

K xoHiy oOydenus B 8 kiacce npeaMeTHbIE Pe3ysIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTD y OOYUAIOITUXCSl YMEHUM

e pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX IOHSTHW: aTOM, MOJEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOIHASsT M HEOJHOPO/AHAS), BAJIGHTHOCTh, OTHOCHUTENIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHUYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBasi IOl XUMUUYECKOTO 3JIEMEHTa B COSAMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHME, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XUMHYECKas peakius, KilaccHu(puKaIus peakiuid: peaxiuu
COCIMHECHUS, PpEaKIMu Pa3JIOKECHUS, PEaKIMu 3aMEIICHUs, pPEeaKiuu
oOMeHa, 2K30- U IHJOTEPMHUYECKUE PEaKIuH, TEIIIOBOW 3P (EKT peakinH,
SIpO aroMma, SJIEKTPOHHBIA CIIOH aToMa, aTOMHas OpOHUTalb, pagUuyC
aToMa, XMMHYECKasi CBs3b, MOJISIpHAs W HEMOJISIpHAs KOBAJECHTHAsl CBS3b,
WOHHAs CBSI3b, MOH, KaTHMOH, aHUOH, PacTBOp, MAaccoBasi J10Js1 BELIESCTBA
(TpolieHTHAs KOHIIEHTpAIHsI) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUUYECKUX TOHATHUH U
MPUMEHSITh 3TH MOHATUS TIPU ONMCAHUY BEIIECTB M UX MPEBPAILCHUN;

e HCIOJIb30BaTh XUMHUYECKYID CHMBOJIUKY [UJII COCTaBJICHUS (HOpMYII
BEILIECTB U YPABHEHUN XUMUUECKUX PEAKIIHIA;

e OIpeNeNsATh BaJIGHTHOCTh aTOMOB DJICMEHTOB B OMHAPHBIX COCAWHEHUSX,
CTENEHb  OKWUCIICHMS  JJIEMEHTOB B  OWHAPHBIX  COCIWHCHHSX,
MPUHAJIC)KHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COCAMHEHUH I10
dbopmynaM, BHUJ XUMHYECKOW CBSI3M (KOBaJe€HTHAasT W WOHHAs) B
HEOPraHWYECKUX COCIMHEHUSIX;

e packpeiBaTh cmbich Ilepuoguueckoro 3akona [J[. M. MeHnneneena:
JEMOHCTPUPOBATh IMOHMMAHHUE TMEPUOAUUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUYECKHX JIEMEHTOB OT WX MojoxkeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXPaHEHMSI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUsI, 3aKOHAa ABOTaApO;

e ONHUCBHIBATH M XapakTepu3oBaTh TabiauuHyro (opmy Ilepuognyeckoit
CHUCTEMBbl XHMHMYECKHX DOJEMEHTOB: pa3iuyaTh TMOHATUS «TJaBHas
noarpynna (A-rpymnma)» u «modouHas noxarpymnmna (b-rpymnma)y, mansie u
OOJIbIIIEe TIEPHOJBI, COOTHOCUTH OOO3HAYECHHUS, KOTOpPHIE HMMEIOTCS B
tabnmune «llepuoguueckass cuctemMa Xumudeckux osnmementoB J[. .
MenpeneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB



XUMHYECKUX DJIEMEHTOB (COCTaB U 3apsA] siapa, oOIIee YUCIO IIEKTPOHOB
U pacrpeieieHle UX 10 JIEKTPOHHBIM CJIOSM);

e KJIACCU(PUIMPOBATH XMUMHYECKUE SJIEMEHTHI, HEOPraHMYECKUE BEIleCTBa,
XUMHYECKUE pPeakiuu (M0 YUCIY W COCTaBY YYAaCTBYIOUIUX B pPEAKIUU
BEIIECTB, 10 TEIJIOBOMY 3P (DEKTY);

e XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBONCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, MOJATBEPK/Iasi OMUCAHUE MPUMEpPAMU MOJIEKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHYECKUX PEAKIIHIA;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOT'O
COCTaBa, BO3MOXXHOCTM TMPOTEKAHUS XHUMHUYECKHX IMPEBpalleHUl B
Pa3TUYHBIX YCIOBHSIX;

e BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYJISIDHYIO M MOJISIPHYIO — MAacchl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO0 »J3JIeMEeHTa 10 dopmyle
COEIMHEHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHYECKOU peakilvy;

e TPUMEHATH OCHOBHBIE OMEPALUUd MBICIUTEIBLHOU AESITEIIbHOCTU — aHau3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CUCTEMATU3alNIO0, KIacCU(UKAIUIO,
BBISIBJICHUE MPUYMHHO--CIIEICTBEHHBIX CBSI3€M — 11 M3y4eHUs CBOICTB
BEIIECTB W XHMHYECKHX peaKIUui, eCTECTBEHHO-HAyYHbIE METOJbl
NO3HaHUSI — HAONIOEHHE, W3MEpPEHUEe, MOJIETUPOBAHUE, IKCIEPUMEHT
(peasbHBIN U MBICIICHHBIN );

e cCIEAOBaTh  TMpaBUJaM  TIOJIb30BaHUS ~ XMMHMYECKOW  TOCYIOH
nabopaToOpHBIM 000pYyIOBaHHEM, a TakkKe TMpaBuiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH TIO BBITIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TOJYYEHHI0 U COOUpaHUIO
ra3oo0pa3HbIX BeIIECTB (BOJOpOJa U KHUCIOpPOAa), TMPUTOTOBICHUIO
pPacTBOPOB C ONpENENEHHON MaccOBOW JloJiel pacTBOPEHHOTO BEIECTBA,
IUIAHUPOBAaTh M TPOBOAUTH  XUMHUYECKHE  OKCHEPUMEHTBHl IO
pacro3HaBaHUIO PACTBOPOB MIENOYEH U KUCIOT C TOMOUIBI0 WHIANKATOPOB
(;makmyc, dheHondTanen, METHIOPAHK U IPYTHE).

K xoniy oOyuenus B 9 kiaacce rnpeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCST YMEHHI:

e pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TOHATUM: XUMUYECKHUM
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHHMOH, IMPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, AJIEKTPOOTPULIATEIBLHOCTh, CTETNEHBb
OKHUCJICHHSI, XUMUYECKasi peaKilusi, XUMUYECKasi CBA3b, TEIJIOBOU 3P (heKT
peakuud, MOJb, MOJISIPHBIH  00BEM,  PACTBOP,  DJIEKTPOIUTHI,
HERJICKTPOJIUTHI, DJIEKTPOJUTUYECKAS] TUCCOIUAIUS, PEAKIMH HOHHOTO
oOMeHa, KaTaJlu3aTop, XUMUYECKOE paBHOBecHE, OOpaTHUMbIE U



HEOOpaTUMbIE pEaKIuu, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKIINH,
OKHCIINUTEIIb, BOCCTAHOBHUTEIb, OKHCIICHHE H BOCCTAaHOBJICHHUE,
ajutoTpornusi, aMm(pOTepHOCTh, XUMHUYECKasi CBsA3b (KOBaJEHTHAs, MOHHAas,
METAJUINYECKasi), KpHUCTaJJuyecKas pemeTka, KOppo3Husi METAIIOB,
CILJIaBbl, CKOpPOCTb XHMHUYECKOW peaKIuu, MpeAeIbHO JIOMyCTUMas
koHueHTpauus [IJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUUYECKUX TOHATUH U
NPUMEHSITh 3TH MOHATUS TIPU ONMCAHUY BEIIECTB M UX MIPEBPALLICHUN;
UCIIOJIB30BaTh XHWMHMUYECKYI0O CHMBOJIUKY JJII COCTaBJieHUS (HOpMYI
BEILIECTB U YPABHEHUM XUMUUECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS XUMUUYECKHX PJIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOTO COCTaBa, MNPUHAIJIEKHOCTh BEHIECTB K
OTpeIeIEHHOMY KJIacCy COCIMHEHUU 1o ¢dopmyiiaM, BHJ XUMHUYECKOU
CBs3W (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCMHEHUAX, 3aps]l MOHA TI0 XUMUYECKOW (popmyre, XxapakTep cCpeibl B
BOJIHBIX PacTBOpax HEOPraHUYECKUX COCAUHEHUH, TUI KPUCTAIINYECKOU
PELIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OINUChIBATh M XapaKTepPU30BaTh
tabauuyHyo Gopmy Ilepuogndeckold CHUCTEMbl XUMHYECKUX ASJIEMEHTOB:
pasnmuuaTh TOHATHS «rJaBHas moarpymnma (A-rpynma)y U «moOouyHas
noarpynna (b-rpynma)», maiple U OOJBIIHE TEPUOIbI, COOTHOCHTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B MEPHOJUYECKOM Tabiuie, C
YUCJIOBBIMM ~ XapaKTEPUCTUKAMU  CTPOCHHUS  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsl sApa, oOO0Iee YHUCIO DJIESKTPOHOB H
pacrpefieieHue HMX TO0 JJICKTPOHHBIM  CIIOSIM), OOBSACHATH  OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M MX COCIAMHEHUU B
npeaenax MajiblX EPUOJIOB U TJIaBHBIX MOATPYIN C YYETOM CTPOCHHS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XMMHUUYECKHE DJIEMEHTHI, HEOPTaHUUECKUE BEIECTBA,
XUMUYECKHE peakiuu (M0 YHUCIYy U COCTaBy YYACTBYIOIIMX B PEAKIIUH
BEIECTB, MO TEIJIOBOMY 3P (dEKTy, 0 U3MEHECHHIO CTEICHEW OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIME U CHENU(PUIECKUEe XUMHUYECKUE
CBOWMCTBA TPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPKIasi OIUCAHUE
IpuMepamMu MOJIEKYJSPHBIX M HOHHBIX YPaBHEHHUU COOTBETCTBYIOUIMUX
XUMUYECKUX PEAKIINM;

COCTaBJISITh YPABHEHMSI DBJICKTPOJMTUYECKONW JHCCOIMALIMMA  KHUCIIOT,
IIEJI0YEH 1 COJIEH, MOTHBIE U COKPAIIEHHBIE YPABHEHHUS PEAKIIM HOHHOTO



oOMeHa, YypaBHEHHUS peaklMid, TOJATBEPKAAIOIINX CYIIECTBOBAaHUE
TeHEeTHYECKOU CBSI3U MEX/1Y BEIECTBAMH PA3JIMYHBIX KIJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIIbHO-BOCCTAHOBUTENBHBIX pEaKIUn
MOCPEJICTBOM COCTAaBJICHHUS JIEKTPOHHOTO OanaHca 3TUX peaKIuii;
POrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTpPOCHUS,
BO3MOXHOCTH TPOTEKAHHUS XUMUYECKHX TPEBpPALEHUN B PazIUYHBIX
YCIIOBUSAX;

BBIUMCISATh OTHOCUTENBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO  MaccChl
BEIIECTB, MAaCCOBYIO [OJII0 XHMHYECKOrO0 »JJIeMEeHTa 10 (dopmyle
COEIMHEHHUSI, MAaCCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHYECKOU peakilny;

coON0aTh  NpaBWJIa  MOJB30BAaHUSA  XUMUYECKOM  ToCcylIol U
nabopaTOpHBIM  00OpYIOBaHMEM, a TaKXe TMpaBuia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH TIO BBITIOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHHI0 U COOUpaHUIO
ra3o00pa3HbIX BEIIECTB (AaMMHAKa U YTIJIEKUCIIOTO rasa);

NPOBOAUTH  PEAKIMH, MOATBEPXKIAIONIME  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uoaua-, kapooHat-, ¢ocdar-, cuiukar-, Ccynbdar-, THIPOKCHUI-UOHBI,
KaTHOHbl aMMOHUSI M HMOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX BEIIECTB;

NPUMEHSITh OCHOBHBIE OIEPAIlMU MBICIUTEIBHON NEATeTbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, O00O0OIIeHHEe, CHCTeMAaTHU3aIui0, BBISBICHUE
NPUYUHHO-CIIEICTBEHHBIX CBSI3€M — I M3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX pPEaKlui, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJII0/IeHne, U3MEpEeHne, MOJEIHPOBAHUE, SKCIEPUMEHT (peaibHbIH U
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
KoimuecTBo yacoB
Ne HanmeHoBaHMe pa3jeiioB U DJIeKTpOHHbIe (LM(POBbIe)
KouTtpoJbHbIe IIpakTHYeckue
n/n TeM MPOrpaMMbl Bceero oOpa3oBaTe/ibHbIE pecypchbl
padoThbl padoThbl
Pazgea 1. IlepBoHayajibHbIEe XUMUYECKHE IOHATHS
Xumusi — BakHast 00J1aCTh

11 €CTECTBO3HAHMS U 5 ) bubnuorexa [JOK

) MPAKTUYECKOU NeATEIbHOCTH https://m.edsoo.ru/7f41837¢

YesoBeKa

12 BemecTBa 1 XuMu4deckue 15 | bu6mmoreka [IOK

) peakuuun https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Paspnen 2. Bakneiilue npeacTaBuTe/ I HEOPraHU4eCKHX BelecTB
21 Boznyx. Kucnopon. ITonsitue 6 bubnnorexa [HOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonstue o kuciaorax 2 1 bubnnorexa [HOK

' A COJISIX https://m.edsoo.ru/7f41837c
)3 Bona. PactBopsl. [lonsatue 06 5 | | bubnnorexka [HOK

) OCHOBAaHMSAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 | | bubnuorexa [JOK

' HEOPraHUYECKUX COECTUHEHUIN https://m.edsoo.ru/7f41837¢c

Uroro o pazgeny 30

Pa3znen 3. Ilepuonnyecknii 3axon u [lepuoanyeckas cucrema xumudeckux djemenTon /I, U. MenaesneeBa. CTpoeHne aTomMoB.
Xumuyeckasi cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHu




[Tepuonnueckuii 3aKOH 1
[Iepnoanueckas cucrema

bu6mmoreka [IOK

31 XUMHUUYECKHUX 31eMeHToB /I, W. ! https://m.edsoo.ru/7f41837¢
Memnpene-eBa. CTpoeHne atoma
’ https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIIUH
Hroro no pazneny 15 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
PesepBHoe Bpemst 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME




9 KUIIACC

KosmuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne n/m P Konrpoabublie | IIpakTuyeckue (1idpp )
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbl padoThbl
pecypcsbl
Paspnen 1. BemecTBo 1 XMMHYECKHE peaKIMU
11 [ToBTOpEHue u yriydieHue 3HaHul 5 | bubnnorexa [JOK
) OCHOBHBIX Pa3JieioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuoreka [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DNEeKTPOUTHYECKAs AUCCOLUAIIHSL. 2 | 1 bubnuoreka [JOK
) XHUMHUYECKUE PEAKIIMU B PACTBOpPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paszpnen 2. HemeTa/uibl M UX COeIUHEHUS
21 OO61ast XxapakTepUCTHKAa XUMUYECKUX 4 1 bubnuorexa [JOK
) aneMeHToB VIIA-rpynimel. ["aiorenst https://m.edsoo.ru/7f41a636
OO6mrast XxapaKTepUCTUKA XUMUUYECKUX
2.2 e} eII\IieHTOlf VIApr nbl. Cepa u e€ 6 bummorexa [OK
' ! PyHHL- 6P https://m.edsoo.ru/7f41a636
COCTMHCHUS
OO61ast XxapakTepUCTHKAa XUMHUYECKUX
2.3 aneHhieHTos VA Ir) nbl. A30T, pocdop u ux 7 1 bubamorexa LHOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COCTMHCHUS
OO61ast XxapaKTepUCTUKA XUMUYECKHUX
2.4 3 eII\IieHTOlf IVApr nbl. YTaepoa u 8 1 2 bubmmorexa [OK
' i N PYIIBL. YTHepod https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCTMHCHUS
Hroro no pazneny 25




Pazgen 3. Merasiibl M UX COCANHEHUS

bu6mmoreka [IOK
. 7 4
3.1 Obmwie cBoiicTBa MCTAIIOB https://m.edsoo.ru/7f41a636
. bubnuoreka [JOK
3.2 Baxneiiime MeTajuibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Uroro mo pazgeny 20
Paznen 4. Xumus v okpy:kamoas cpeaa
4.1 BemiecTBa 1 MaTepuainl B )KU3HH YeJIOBEKa 3 bubmorera LOK
’ m p https://m.edsoo.ru/7f41a636
Uroro o pazgeny 3
PesepBHOC BpeMs 3 bubmmorexa LOK
e3ep p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68




