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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XUMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTreNpHON  MpOrpaMMbl  OCHOBHOIO oO1ero oOpazoBaHus,
npencrasiieHHbix B GI'OC OO0, a taxke Ha ocHOBe (enepanbHO paboueit
IpOrpaMMbl BOCHUTAHUS M C Y4YETOM KOHIICTIMM MPENoJIaBaHusl y4eOHOro
npeamera «XuMHS» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumum Aa€T MpEACTABJICHHE O LIENAX, OOIIel cTpaTeruu
oOy4eHHs, BOCIHMTAHMS M PA3BUTHS OOYyYaIOIIMXCA CPEACTBAMHU Y4eOHOTrO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTebHOE  MPEIMETHOE  COJIepIKaHHeE,
IpeIyCMaTpPUBAET PACIPECIICHHE €ro IO KjaccaM M CTPYKTypHpOBaHHUE IO
paszenraM M TemMaM MpOrpaMMbl MO XWMHUHU, OMNPEIEISeT KOJIMYECTBEHHbIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU coJiepKaHusl, PEKOMEHTyEMYIO
MOCJICIOBATEIBbHOCTh M3YYCHHUS XUMHUU C YU4ETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEeW OO0ydarImuxcs, ONpenesieT BO3MOXKHOCTH MpeaMera Jyis
peanu3anuu TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTeIbHON
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus, a TakKe TpeOOBaHMIA
K pe3yibTaTaM OOydeHHs XMMHUH Ha YpPOBHE IleJiel H3y4yeHUs MpeaMera u
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaromerocs Mo
OCBOCHHIO Y4E€OHOTO COJIEPIKAHMUS.

3HaHWE XUMUU CIYKUT OCHOBOM it (hOPMHPOBAHUS MHPOBO33PECHUS
00y4aroIierocs, ero MpeJCTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
pOJIb UTparoT HOpMUPYEMbIE XUMHEH MPEICTABICHUS O B3aUMOTPEBPAIEHUIX
SHEPTrUud U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MyTIX PEHICHUS II00aTbHBIX
po0JieM yCTOWYUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBOM 1 SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peaiu3allil  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMHupOBaHUA KYJIBTYphl JIMYHOCTH, €€ oOmeld U (PyHKIUOHATHHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHUE MBIILICHUS U TBOPUYECKHX CIIOCOOHOCTEH
0oOydJaronmxcsi, HAaBBIKOB WX CAMOCTOSTEIBHOM y4E€OHOW NIeATEebHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOJMMBIX KakKk B
MMOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIbHOCTH;

3HAKOMUT CO CHEIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI
IIEJIOCTHOTO  B3IUIsJla HA EIUHCTBO TMPUPOABI U  YEIIOBEKa, SIBIISICTCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPAaMOTHOCTH
oOydJaronmxcs;

Croco0CTBYET (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K TPUPOJAE, K UEIOBEKY, BHOCHUT CBOW BKJIaJ B
AKOJIOTHYECKOE 00pa30BaHNe 00YJaIOITUXCS.

JlanHbIie HampaBiieHUs B OOYYCHUH XUMHUH 00ECTICUUBAIOTCS CHIEIU(DHUKOIM
comepkaHusi y4eOHOro TMpeaMeTa, KOTOPBIA SBISETCS TEAarorudecKu
aJanTUPOBAHHBIM OTPAXKCHHEM 0a30BOM HAYKH XMMUU HA ONPEICIEHHOM dTare
€€ pa3BUTHUAL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIer0 0Opa30BaHUsS OPUEHTUPOBAH
Ha OCBOCHHE OOYYAIOIUMHKCS CHCTEMBbI IMEPBOHAYAIBHBIX TOHATUNA XUMUH,



OCHOB HEOPTraHMYECKOW XMMHUHU U HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX MOHSATHN
OPTaHUYECKON XUMHUH.

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMUK c(hOPMHUPOBAHA HA OCHOBE
CHCTEMHOI0 Moaxoja k €€ n3ydeHuto. CoaepxaHue CKIIAIbIBACTCA U3 CUCTEMBI
MIOHATHM O XHUMHUYECKOM DJIEMEHTE M BCIIECTBE U CHUCTEMbI MOHITHH O
XUMHU4Yeckor peakuuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbBI II0
MPUHIIMITY TOCIEI0BATEILHOIO PAa3BUTHS 3HAHUMW HA OCHOBE TEOPETHUUYECKHUX
MPEJCTABICHUN Pa3HOTO YPOBHA:

— aTOMHO-MOJIEKYJISIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3axkona /[[. M. MeHnmeneeBa Kak OCHOBHOI'O 3aKOHa
XUMUH;

— Y4YEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TPEACTaBICHUNA 00 JJICKTPOIUTHYSCKOM JTUCCOIMAIIMKM BEIISCTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS MOCIEIOBATEIBHO OT
OJIHOTO ypOBHS K JPYroMy, BBINOJHISA (PYHKIUM OOBACHCHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEW MPAKTUYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHME mporpaMMbl II0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
MPEJACTABICHUS O XHUMHUYECKOW COCTaBJAIONICHM HAaydyHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPObI, IECHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO
¥ METOJIaM TO3HaHMs B Hayke. M3ydeHrne XUuMHUM MPOUCXOIUT C MPUBIICUCHUEM
3HAHWUW W3 paHee H3YYCHHBIX Y4eOHBIX mpeameToB: «OKpyKarolmuid MHDY,
«bunonorusa. 5-7 knaccel» u «Pu3nKa. 7 KIacc.

[Ipy wm3ydyeHHH XUMUHU TIPOUCXOIUT (POPMHUPOBAHHWE 3HAHWH OCHOB
XUMHUYECKOM  HaykM Kak o0JlacTM  COBPEMEHHOTO  ©CTECTBO3HAHMS,
MPAKTUYECKON JEeSITEILHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB
MHPOBOK KyJIbTyphl. 3ajlaua y4eOHOro MpeaMeTa COCTOMT B (HhOPMHUPOBAHHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEUIIMX (D)aKTOB, MOHATHHI, 3aKOHOB H
TEOPETUYECKHUX TIOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHUPOBO33PEHUECKOTO
XapakTepa, s3blka HayKd, B MPUOOIICHUN K HAYYHBIM METOAaM IO3HAHUS MpPH
W3YYEHUH BENIECTB M XUMHYECKHX peakiui, B (POpMHPOBAHUU U Pa3BUTHUHU
MMO3HABATENIbHBIX YMEHMA M WX TNPUMEHEHWU B YUYEOHO-TIO3HABATECIBLHOW U
y4eOHO-UCCIIeI0BATEeILCKON JICSITEIIBHOCTH, OCBOCHHUU TPAaBWI 0E€30MacHOTO
oOpallieHHs C BEIeCTBAaMH B IMIOBCETHEBHOM KU3HHU.

[Ipu wu3ydyeHHMM XWMHUM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS
BaXHOEC 3HAUCHHUE ITPHOOPEIIN TaKue IEJTH, KaK:

— (GOpMHpPOBAHNE WHTEJUICKTYyaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIIHHOMY MPUHATHIO PEIICHHM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM KU3HU;

— HampaBJEHHOCTh OOYYEHHsS] Ha CHCTEMaTH4YecKoe MpHOOIIeHUE
00yJaronuxcsi K CaMOCTOSITEIbHOM MO3HABATEIILHON JCSITEIIbHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (POPMUPYIOIIUM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMHH;

—  ofecriedyeHne  YCJIOBHH,  CIOCOOCTBYIOIIMX  NPHOOPETEHUIO
OoOyJaronMMUCs  OMbITa  Pa3HOOOpPa3HOW  JEATETLHOCTH, TIO3HAHUS W
CaMOIO3HAaHUs, KJIIOYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETCHIUI), HMEIOIIUX
YHUBEpPCAIBHOE 3HAYEHHUE JIJIS1 PA3JIMYHBIX BUJOB ACSATEIbHOCTH;

— ¢opmupoBanue o00meH (QYHKIIMOHATLHON H €CTeCTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM UYHCJIE YMEHHH OOBSCHATh M OICHWBATH SIBJICHUS



OKPY’KaroIEero MUpa, UCMOJIb3ysl 3HAHUS U OIIBIT, MOJYyYCHHBIC TIPU W3YyUYCHHUH
XUMUH, TPUMEHATh UX MPH PEIIeHWH TpoOJieM B TOBCEIHEBHOM JKHU3HU H
TPYI0BOM JIEATEIIBHOCTH;

— ¢QopmupoBaHue y OOydYarONIUXCSd TYMaHHCTHYECKMX OTHOIICHUM,
MOHUMAHMS IIEHHOCTH XHMHMYECKHUX 3HAHUW I BBIPAOOTKH SKOJOTHYECKU
11eJ1eco000pa3HOro TOBEACHUS B OBITY W TPYJAOBOM JEITEIBHOCTH B IEISX
COXPaHEHHS CBOETO 37I0POBbS U OKPY’KAIOIIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY Tmpodusis U  HamNpaBICHHOCTH
JaabHENIero o0y4eHusl.

OO0miee 4YMCIO YacoB, OTBEAEHHBIX ISl M3YYCHHUS XHUMHU Ha YpOBHE
OCHOBHOTO 0011IeTO 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 4acoB
(2 gaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XMMUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemiectBa. duU3nNyUecKue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BeulecTB. [[oHATHE O MeTOAAaX MO3HAHUA B XMMUU. YHCTBIE BELIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JEMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U CloXKHBIE BeleCcTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. OTHOCHTENbHAsE aTOMHAas Macca.
OTtHocuTeNnbHas MOJIEKYJIsIpHas Macca. MaccoBast 10JIsl XUMHAYECKOTO 3JIEMEHTA
B COC/IMHECHHH.

KomnuectBo BemectBa. Moub. Monsippas  Macca.  BzanmocBsa3b
KOJIMYECTBA, MACChl M YHUCIA CTPYKTYPHBIX €IMHUI] BellecTBa. Pacyérel 1o
dbopMynamMm XUMHUYECKUX COCAMHEHUI.

@u3nuecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKA. 3aKOH COXPAHEHUs MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEeHUS, Pa3I0KEeHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpHu
U npuéMamMu oOpalieHus ¢ JabopaTOpHBIM O000PYIOBaHUEM, H3YYCHHE H
onucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHUYECKUX  BEIIECTB,
HaOmoneHne (hu3ndeckux (TUIaBJIeHUE BOCKA, TasHUE Jib/Ia, pACTUPAHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYH,
POKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCHCTBUE MeJa C KHUCIOTOM)
SABJICHUM, HAOIO/ICHWEe W OMHCAHWE TPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakimii (pa3oKeHHe caxapa, B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMOICHUCTBHE
xenesza ¢ pactBopom conu meau (1), uzyuenue crocoOoB pa3aeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BBIMApPUBAHUE,  JTUCTUIUIALIMS,
xpoMarorpadus, MPOBEACHHE OYUCTKMA IMOBAPEHHOW COJM, HAOIIOJEHUE U
ONMCAaHUE PE3YJbTATOB MPOBEACHUS OMbITA, WUIIOCTPUPYIOIIETO 3aKOH
COXpPaHEHMS MacChl, CO3/TaHUE MOJIeNIel MOJIEKYJ (IIapOCTEPKHEBDIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BelIeCTB

Bo3nyx — cmecsh razos. CoctaB Bozayxa. Kucinopoa — aneMeHT u mpocroe
BemecTBO. HaxokneHue kucimopoga B Mpupoje, (Ppu3nydeckue u XUMHUYECKHE
cBoiictBa (peakuuu ropenwms). Oxcupawl. [Ipumenenne kuciopoma. CrocoOsl
MOJIy4eHHUsS] KUCTIOpoAa B JTa0OpaTOpuM W TPOMBIIUICHHOCTH. KpyroBopot
KHciopoja B mpupoze. O30H — ajuioTporHas MoAuGUKaIKs KUCI0OPOoaa.

TermnoBoit d3pPexT XUMUYECKON peakiuu, TEPMOXUMHUUECKUE YPAaBHEHHSI,
9K30- U JHJIOTEPMUYECKHE pEeaKIuu. TOIUIMBO: Yrojib U MeTaH. 3arpsA3HCHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bomopoa — snemMeHT M mpoctoe BeniecTBo. HaxokneHue Bomopoja B
npupone, (u3MUECKHUEe W XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
noxyuyenusi. KUcioTel u comu.

MousipHbIit 00BEM Ta30B. Pac4E€ThI M0 XUMUYECKUM YPaBHECHUSIM.

Odusnueckne CBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBOpsl
HaceolllleHHbIE U HEHACHIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.



MaccoBasi 107 BEHIECTBA B PACTBOpE. XHWMHUYECKHE CBOMCTBA BO/IBI.
OcHoBanusi. Ponb pacTBOpOB B MpHUPOAE U B KU3HU 4eioBeka. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX
BOJI.

Knaccudukanus neoprannueckux coequHenuit. Oxcunpl. Kinaccudukarms
OKCHJIOB:  cojieoOpasyromide (OCHOBHbBIC, KHUCIOTHBIE, aM(pOTEpHbIE) W
HecosieoOpaszyromue. Homenknatypa okcuioB. Du3MuecKue W XHUMHUUYECKHE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanusa. Knaccudukanuss OCHOBaHMM: IIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHUi. PU3NYECKHE U XUMHUUYECKUE CBOICTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccudukamnus kucinor. Homenknatypa kucior. Ouznueckue
U XMMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOocTM MetaimioB H. H. bekerosa.
[Tomy4yeHue KUCIIoT.

Comu. Howmenknarypa coneil. ®PuU3MyYecKHMe W XHUMHUYECKHE CBOWCTBA
conei. [lomyuenue cosen.

I'eneTnueckas CBsI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHUMN.

Xumuueckuii IKCnepumMenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUSL KUCIOpOAa B  BO3IYXE,
MOJIy4eHHE, COOMpaHHue, paclo3HABaHME W HW3Y4YEHUE CBOMCTB KHUCIOpPOJa,
HAOJIIOICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM U YCJIOBHS
BO3HUKHOBEHHUSI W TIpEKpalieHusi TopeHus (1mokapa), O3HAaKOMJICHHE C
oOpa3liaMi OKCHJIOB M OIIMCAaHHUE WX CBOWCTB, IIOJydeHUE, CoOOHUpaHue,
pacro3HaBaHWE€ M M3YYE€HHE CBOMCTB BojJopoAa (TOpeHHE), B3aUMOJCHCTBHE
Bogopoa ¢ okcuaoM meau (1) (Bo3MoxkHO MCTIONIb30BaHUE BUIEOMATEPHUATIOB),
HaOyroIeHre O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAHHE
OCOOEHHOCTEW pPAcTBOpEHHs BEIIECTB C Pa3IMYHONM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPENCIEHHOW MAaCCOBOW JIOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAIaMU (HATPUEM U KaJbIIHEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3IloB
HEOPTaHWYECKUX BEIECTB PA3IMUHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpacKM WHJMKAaTOpPOB B pacTBOpax KHUCJIOT H IIEJIOYEH, HU3yUYEHHE
B3aumojiericTBus okcuaa meau (Il1) ¢ pacTBopoM cepHOUM KHCIOTHI, KUCIOT C
METaJUIaMHU, PEAKIMN HEUTPAJIU3ALINY, ITOJTYYEHUE HEPACTBOPUMBIX OCHOBAaHUH,
BBITECHEHHE OJHOTO MeETajyla JpPYyrMM HW3 pPacTBOpa COJIM, PELIEHUE
AKCIEPUMEHTANIbHBIX 3aJlad Mo Teme «BakHeilme Kiacchl HEOPraHHMYECKUX
COCIMHEHUI.

IHepuoanuyeckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
iemeHToB JI. . MenneneeBa. CtpoeHue aroMoB. XHUMH4YeECKasi CBS3b.
OxHcINTeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[TepBble TOMBITKH KiIacCHU(UKAIIMN XUMHYECKUX 3JIeMeHTOB. [loHsaTue o
IpyInax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE W WIEJIOYHO3EMEIbHBIE METaJLIbI,
raJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPbIE 00pa3yroT ampOTEpHbBIE
OKCH/JIbI ¥l THIPOKCHIBI.

[Tepnoanueckuit 3akoH. [leproandeckas cucTreMa XUMHYECKUX JIEMEHTOB
J. W. MenneneeBa. KoporkonepuogHas # IIMHHONEPUOAHAS (POPMBI
[lepuonnueckoit cucrembl xumuueckux 3nemeHtoB JI. U. Menneneesa.
Ilepnoner u rpynmbl. PU3HYECKUHA CMBICI IMOPSAAKOBOTO HOMEPA, HOMEPOB
MEPHUO/IA U TPYIIIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aroMHbIX saep. M3oTombl. DIJIEKTPOHBI.
CtpoeHue IeKTPOHHBIX 000709€K aTOMOB MEPBBIX 20 XUMUYECKUX IJIEMEHTOB



[Tepuomnueckon cucremsl [. M. MenaeneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 €ro NnoJiokeHuto B [lepuoauueckoit cucreme 1. . Menneneena.
3aKOHOMEpPHOCTH M3MEHEHUs pajuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOIAM.
3nauenue Ilepmoamueckoro 3akoHa u llepuonnyeckodt  CUCTEMBI
XUMHYECKUX DJIEMEHTOB JIJIsl Pa3BUTHUS Hayku W npaktuku. J[. . Mennenees —
YUYEHBIN U TPAKIaHUH.

Xumnueckas cBs3b. KoBajeHTHas (mojispHas M HEMOJISIpHAs) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIINH.
ITpouecchl OKKCIIEHNsI U BOCCTAHOBIIEHHS. OKHUCIUTENNA U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4YeHHE OOpa3IOB BEIICCTB METAJJIOB U HEMETAJUIOB, B3aMMOJICHCTBHE
TUIPOKCHUAA LIMHKA C PacTBOpPaMU KHUCJIOT U LIEJIOYEH, IMPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUI
(ropenue, peakiu pazioKeHUs], COSTUHEHU).

Meostcnpeomemmnule ceazu

Peann3zanuss MexnpeaMETHBIX CBA3€H MPU W3YUYCHUM XUMHUH B 8 Kjacce
OCYIIECTBJISIETCS. Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TaK W TIOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH I OTHEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmume ecTecTBEHHO-HAyYHbIC TOHATHS: HAy4dHbIM (pakT, TUIOTE3a,
TEOpUs, 3aKOH, aHalu3, CHUHTE3, Kiaccu(ukamus, MNEPUOTUIHOCTD,
HaAO0JII0/ICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETh, SIBJICHUE.

dusznka: marepus, aTtoMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIHI,
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUYECKHM 3apsil, BEILECTBO,
TEN0, 00BbEM, arperaTHOE COCTOSIHME BEIIECTBA, ra3, (PU3UYECKUE BEITUYMHBI,
€UHULIBI U3MEPEHUSI, KOCMOC, ITAHETHI, 3BE311bI, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaTbl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKONIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYECKasl peaKkuus

[Tepnoanueckunt 3akoH. [leproandeckas cucTreMa XUMHYECKUX JIIEMEHTOB
. N. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalus, KalblUHUs U HX
COCMHEHUN B COOTBETCTBUM C MOJIO)KEHHUEM 3JeMeHTOB B llepmoamueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BellecTBa: BUbl XUMHUUECKON CBSI3U. THIBI KPUCTATUITMYECKUX
PELIETOK, 3aBUCUMOCTh CBOKMCTB BEILIECTBA OT TUNA KPUCTALUIMYECKON PEIIETKU
U BUJIa XUMHYECKOU CBS3H.

Knaccudukanus ©u  HOMEHKJIATypa  HEOPTraHUYECKHUX  BEIIECTB.
XUMHAYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3jIMYHbIM Kilaccam
HEOPraHMYECKUX COCIUHECHUM, TEHETUUECKAs CBSI3b HEOPTaHWUUYECKNUX BELIECTB.

Knaccudukanus XuMUYECKHX peakluid MO Pa3jIu4HbIM IMpuU3HaKaMm (10
YUCITYy ¥ COCTaBY yYaCTBYIOIIHUX B PEAKIIMH BEMIECTB, IO TEIUIOBOMY 3(PdeKTy,
[0 W3MEHCHHUIO CTEIEHEM OKHUCICHUS XHMHUYECKHX  OJJIEMEHTOB, IO
00paTUMOCTH, MO YYACTHIO KaTtaju3aropa). OJK30- U SHIOTEPMHUYECKHE
pEaAKUHH, TEPMOXUMHUYECKUE YPABHEHUS.

[lonsiTe o ckopoctu xumudeckoi peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOpaTUMBIX XMUMHUYECKMX peakuusix. I[loHsiTHE O TOMOTreHHBIX H



reTeporeHHbix peakuusx. llonstue o karamuse. IloHsATHE O XUMHUYECKOM
paBHOBecUU. PaKTOpBI, BIMSIOIINE HA CKOPOCTh XUMHUYECKOW peakuuu |
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENFHO-BOCCTAHOBUTEINIbHBIE  PEAKIMU, JJIEKTPOHHBIA OanaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIHMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HEAEKTpoIuThl. KaTuoHbl, aHMOHBI. MeXaHu3M AMCCOUMALUHM BEUIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOW CBsI3U. CreneHp auccounanuiv. CHIIbHBIE U
cia0ble SJIEKTPOJIHUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEaAKIUid HOHHOTO
oOMeHa, TIOJIHBIE U COKpalléHHbIE MOHHBbIC ypaBHEeHMs peakuuii. CBoiicTBa
KHUCIJIOT, OCHOBAaHUN M COJIEH B CBETE MPEJICTABICHUNA 00 3JICKTPOIUTUUYECKOMN
nucconuanvu. KauectBeHHbIE peakin Ha MOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJIOB (rpaduTa M ajiMasza), CIOKHBIX BEIIECTB
(x7opuga HaTpusl), HUCCICAOBAHME 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMPOLECCA TUCCOLUUAIMU KHUCIIOT,
miesio4eit u coseit (BO3MOKHO UCTIOIb30BaHUE BUIEO MAaTEPUAIIOB), POBECHUE
OTIBITOB, WJUTFOCTPUPYIONIUX NMPU3HAKA MPOTEKAHMS PEaKIMii HOHHOTO OOMeHa
(oOpazoBanue ocajaka, BBIJICJIEHHE Ta3a, OOpa30BaHHWE BOMBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIH
(ropenue, peakuuu pa3JokKeHus, COEIMHEHNA ), pacrio3HaBaHUE
HEOPraHMYECKUX BEHIECTB C IMOMOUIbIO KAUYECTBEHHBIX PEAKIMHd HAa HOHBI,
pELIEHNE PKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTannsl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u GU3n4IecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XUMHUUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMoAeiCcTBHE C METAJJIaMH, HEMETajulaMH, LIeJIo4aMu). XJIOPOBOIAOPO.
ConsiHast KUCOTa, XUMUUYECKUE CBOMCTBA, NMOTy4YeHUE, MpUMeHeHue. JleiicTBre
XJIOpa U XJOPOBOJOPOJA HAa OpraHu3M 4YeloBeKa. BakHeulmne XJopuabl U UX
Hax0JICHUE B MIPUPOJIE.

O6mrast  xapaktepuctuka odnemMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTpPOEHHUS aTOMOB, XapaKTEepHbIE CTENeHN OKUcieHus. CTpoeHue U (pu3nIecKue
CBOMCTBAa MPOCTBIX BEHIECTB — KHCIOpPOAAa H  Cepbl. AJUIOTPOMHBIC
MoauUKAIIMK KACTIOPOaa U Cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOAOPOI,
cTpoeHue, GU3MYECKue U XHUMHYEeCKHe CBoiicTBa. OKCHIBI Cepbl Kak
MPEACTABUTENM KUCIOTHBIX OKcHioB. CepHas Kuciora, (Qu3nyeckue u
XUMUYECKHE CBOMCTBa (OOIIME Kak TPENCTABUTENs Kiacca KHUCIOT U
cnerupuyueckre). XuMUYECKUE PEAKITUH, JICKAIINE B OCHOBE MPOMBIIIJIEHHOTO
crioco0a TMoMy4deHus: cepHoil KHucIoThl. [Ipumenenne cepHort kuciotel. Comnu
CePHOIl KHCIIOTBI, Ka4eCTBEHHAs! Peakuys Ha Cyiab(ar-noH. HaxoxaeHue cepel
U e€ COeAUHEHU B mpuUpojie. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeiibl
COEMHEHUSMU Cepbl (KUCIOTHBIE J0XK/IHU, 3arPSI3HEHUE BO3AYyXa U BOJOEMOB),
CIOCOOBI €r0 MPEJOTBPALLEHUS.

Obmas xapaktepuctuka 3neMeHToB VA-rpynibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEeHUsA. A30T, pacnpoCTPaHEHHE B



npupoje, husndeckue U XuMruIeckue cpoiictBa. KpyroBopor azora B npupo/e.
AMMHaK, ero pU3nYecKne U XUMUYECKUE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (UBMYECKHE W XUMUYECKHE CBOMCTBA, NpPUMEHEHHE.
KauectBeHHast peakiivsi Ha UOHbI aMMOHUS. A30THasl KHCIIOTa, €€ MOJTy4YeHuE,
du3nueckue W XUMHUYECKHE CBOMCTBa (0OIlIME Kak MpeICTaBUTENs Kiacca
KUCIOT W crnenuduieckue). VMcnonp3oBaHue HUTPATOB M CoJied aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JI0XK/IH, 3arpsi3HEHHE BO3/yXa, MOYBBI
u BojioéMoB). docdop, amnorponubie Moaudukamuu Gocdopa, puznueckue u
xumuyeckue cBoictBa. Oxcun dochopa (V) u  dochopnas xkuciora,
du3nyueckre U XMMUYECKUe CBOMCTRA, norydeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI0OPEHUI.

O6mass  xapaktepuctuka oanemMeHToB |VA-rpynmnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepPHBbIC CTENEHU OKHUCIEHUA. YTJEPOJ, aNIOTPOIHBIE
MOJAU(PUKALIUUA, PACTPOCTPAHCHHE B TPHUPOJE, (PU3NYECKUE U XHUMUUYECKHE
cBoiictBa. Ancopouus. KpyroBopor yriepona B npupoae. Okcuibpl yriepoa,
uX (QU3NYECKHe U XUMUYECKHUE CBOWCTBA, JEHCTBHE HA KUBbIE OPraHU3MBI,
MOJIyYCHHE U NMPUMEHEHUE. DKOJIOTHUECKHE MPOOJIEMbl, CBI3aHHBIE C OKCHUIOM
yraepoga (1V), rumoresa rio0ambHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YronpHas kuciora u €€ CcoiaM, UX (U3MYECKUE U XUMHYECKHUE
CBOMCTBa, MOJy4YyeHUE W NpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBINIJICHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavyasibHble TIOHATHST OO0 OpPraHUYECKHWX BEIIECTBAX Kak o
COCIMHEHUSIX yriiepojaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCycHasi kuciota). [lpupomHple HMCTOYHUKK  YIIIEBOJOPOAOB  (YroJb,
IPUPOAHBIN Ta3, HedTh), TPOIYKTHI UX MepepadoTKu (OCH3MH), UX POJb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE 0 OMOJIOTMYEeCKH BaXKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yriaeBojax — U UX POJIM B KU3HU 4eloBeKa. MaTepuaibHOe eIUHCTBO
OpraHUYECKUX ¥ HEOPTAHUUECKUX COCTUHECHHM.

Kpemuwii, ero ¢usnueckue W XUMHUYECKHUE CBOMCTBA, MOJYyUYCHHE H
npumeHenue. CoenuHeHus KpemMHusi B mpupoze. OOmume mnpeacraBieHus 00
okcuze kpemuus (1V) u kpemuneBoit kuciaore. CHIMKAThI, UX UCIIOJIH30BAHUE B
OBITY, B IPOMBINIICHHOCTH. BaxxHel e cTponTeIbHbIe MaTepUabl; KEPAMHUKA,
CTEKJIO, IIEMEHT, O€TOH, kele300eToH. [IpodiiemMbr 6€30macHOTO HUCTOIb30BaAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHOMN KU3HHU.

XumuuecKkuii IKChepumMeHm:

U3ydeHue O0Opas3IOB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSHOM
KHCJIOTBI, TPOBE/ICHHE KAYECTBEHHBIX PEaKIIMi Ha XJIOPUA-UOHBI U HAOI0IeHNE
MIPU3HAKOB UX MPOTEKAHMS, OIBITHI, OTPAKAIOIINE (PU3UMUECKHE U XUMHUYECCKUE
CBOWCTBA TQJIOTCHOB M WX COCIUHCHWA (BO3MOXKHO HCIOJB30BaHUE
BUICOMATEPUATIOB), O3HAKOMJIEHHE C 00pas3lamMu XJIOPUIOB (TaJOTCHUIIOB),
O3HAKOMJIEHHE C oOOpa3rmamMu cepbl W €€ COCIUHECHUSIMH (BO3MOIKHO
WCIIOJIb30BAaHNE BHJICOMATEpPHAIOB), HAONIOJCHUE TMpollecca OOyTrIMBaHUS
caxapa moJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBICHHOW CEPHOM  KHCIOTHI, MPOBEIACHUE
KaueCTBEHHOW peakiuu Ha cylnb(ar-uoH u HAOMIOJEHUE TMpU3HaKa €&
MPOTEKaHus1, 03HAKOMJICHHE C (PU3MUECKUMHU CBOWCTBaMHU a30Ta, pochopa u ux
COeNMMHEHN (BO3MOXKHO WCITOJIb30BAaHUE BHIIEOMATEPHAIIOB), 0Opasiamu
a30THBIX ¥ (POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHne, pacIiO3HABAHUE U
M3y4eHUE CBOWCTB aMMMaKa, MPOBEICHHE KAYECTBEHHBIX DPEAKIMi Ha HOH



aMmMmoHMsi W (docdaT-uOH W U3yYEHHE TPU3HAKOB UX IPOTEKaHUs,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YYEHHE MOJCIICH KPUCTALTHYECKUX
pemérok anMaza, Trpaduta, ¢yiepeHa, O03HAKOMJIEHHE C IMPOIECCOM
a7IcOpOLIMKM PACTBOPEHHBIX BEIICCTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IpPOTHBOTA3a, MOJIydeHHe, cOOMpaHHUe, paclo3HaBaHWE W HM3y4YCHHUE CBOMCTB
YIJEKUCIOTO Ta3a, IPOBEJACHHWE KA4YeCTBEHHBIX pEaKlIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M U3YyYCHUE MPU3HAKOB HUX IMPOTEKAHMS, O3HAKOMIJICHUE C
NPOAYKIMENH CHUIMKATHOW IPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BakHeile HeMeTauIbl 1 UX COSTUHCHUSY.

MeTaJiIbl 1 X COeAMHEHHUS

OO0miass XapakTepUCTUKAa XUMHUYECKHUX DJJEMEHTOB — METaJUIOB Ha
OCHOBAHMWU X IOJIOKEHUS B [leproanyeckor CUCTEME XUMUYECKUX SJIEMEHTOB
. . MenpneneeBa u ctpoeHusi aroMoB. CTpoeHHe MeTajuioB. MeTtajuinueckas
CBSI3b M METAJUIMYECKasd KPUCTALIMYECKAS PEHIETKA. DIECKTPOXUMUYECKUN Pl
HAaNPsDKEHUW MeTauioB. DU3MYECKME M XMUMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TOJIydeHUS MeTauioB. [loHSATHE O KOPpO3WMM METaJLIOB,
OCHOBHBIE CITOCOOBI 3aIIUTBI HMX OT Koppo3uu. CruiaBel (CTaib, YYT'YH,
JTIOPAIIIOMUHUM, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[llemounble  MeTauibl: MoJio)keHWe B lleproamueckor  cucreme
xumMuueckux snemeHToB JI. . MenaeneeBa, CTpOEHUE UX aTOMOB, HAXO0XKJICHUE
B mpupojie. Puzndeckue W XMUMHUYECKHE CBOMCTBA (HAa NpUMEpPEe HATPUS U
Kanusi). OKCuabl W TUAPOKCUIBI HAaTpusi W Kaius. IIpuMeHeHHe NIeT0YHBIX
METAJJIOB U UX COCJTMHECHUH.

[[lemoyHO3eMeENbHBIE METaAIIbl MarHuid W KaJbLUMK: IIOJIO)KCHUE B
[lepuonnueckont cucreme xumudeckux osnemeHtoB JI. WM. Mengeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXAEHHE B mpupoge. Puzmyueckne M XUMHUYECKUE
CBOWMCTBA MarHus W Kanbliusa. BaxkHelmume coeguHeHUsS Kaiablius (OKCHI,
TUAPOKCU/I, COJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuonnueckoil cuctemMe XHUMHYECKHUX
snemeHToB J[. M. MenneneeBa, CTpo€HHE aTOMa, HAXOXICHUE B MPHUPOJIE.
dusnueckre W XUMUYECKHE CBOWMCTBA amtOMUHUS. AMGOTEpHBIE CBOWCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nonmoxenue B [leppognyeckon CUCTEME XUMUYECKUX DJIEMEHTOB
. 1. MenneneeBa, CTpOCHHE aTOMa, HAXOXKJICHUE B npupoje. Ousnyeckue u
XHMHYECKHE CBOMCTBA skesne3a. Okcuabl, THAPOKCHABI U coym kene3a () u
xenesa (11l), ux cocras, cBoiiCcTBa U MOTyUYEHHUE.

Xumuyeckuii IKCnepumMeHm:

O03HAKOMJICHHE ¢ oOpaslaMyd METa/UIOB M CIUIaBOB, MX (DH3NYSCKUMU
CBOWCTBaAaMHU, HW3YyYECHHE PpE3yJbTATOB KOPPO3UHU METAUIOB  (BO3MOXKHO
HCIIOJIBb30BaHNE BHACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJblIUsl W HATPHUSl C BOJOM (BO3MOXXKHO HCIIOJIb30BAaHUE BHACOMATEPHUAIIOB),
HCCJICIOBAHUE CBOMCTB JKECTKOW BOJIbI, IPOIIECCA TOPEHUS JKEE3a B KUCIOPO/IE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), MPHU3HAKOB IPOTEKAHUS
KaYE€CTBEHHBIX PEAKI[M HA HOHBI: MarHus, Kajablus, aJJFOMAHUSA, [IMHKA, KEJie3a
(1) wm xenesa (IIl), memu (llI), HaOmrONMEHWE U ONMHCAHHE TIPOIECCOB
OKpalllMBaHUsl IUIAMEHUM HWOHAMHM HATpHUs, Kaaus M Kajublus (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HCCIeAOBaHHEe aM(pOTEPHBIX CBOWCTB
TUIPOKCUAA AJTFOMUHMUS U THAPOKCUIA LIMHKA, PEUICHHE IKCHEPUMEHTAJIbHBIX
3a7a4 1o TeMe «Bakaeinmmne MeTanIbl 1 UX COCIMHEHUS.

XuMUA ¥ OKpY:KaLIas cpeaa



BemectBa u Marepuasibl B MOBCEIHEBHOM U3HM 4esoBeka. bezomacHoe
UCIIOJIb30BAaHUE BEILIECTB U XUMHUUYECKHUX peakiuil B ObiTy. [lepBas momonis npu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XUMHUYECKOE 3arpsa3HEHUE OKPYKaoIIeH cpebl (mpeaeinbHas JOmyCcTUMast
KOHIleHTpalusi BemectB, pgaiee — I[IJK). Ponp xumMum B penieHuun
AKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3loB MaTepHaNIOB (CTEKIIO, CIIJIABbl METAJIOB, TIOJIMMEPHBIE
MaTepualbl).

Mescnpeomemmunie cea3u

Peanuzanus MeXnpeIMeTHBIX CBSI3€H MPU U3YYEeHUM XUMHHM B 9 Kiacce
OCYIIECTBJISIETCSL Yepe3 HCIOJIb30BAaHUE KaK OONMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATUM, SBIAIONIMXCA CHUCTEMHBIMU IS OT/AEJBbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIE TIOHITHS: HAYYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHUsl, aHaJIU3, CHUHTE3, KJIacCUPUKALMS, NEPUOJUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHUE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

®dusuka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMBI, PaJUOAKTUBHOCTb, MOJIEKYJa, SJICKTPUUYECKUN 3apsij, MPOBOJHUKH,
MOJIYIPOBOJHUKH, JUDJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHO€  COCTOSIHME  BeIleCTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTaJUIMUeCKasi pemeéTka, CIUIaBbl, (QU3WYECKUE BEJIUYUHBI, €IUHUIIBI
MU3MEpPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanue, ouocdepa, IKOCUCTEMa, MUHEPATIbHbBIE
yI0OpEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIECTBA.

['eorpadusi: atmocdepa, ruapocdhepa, MHHEpaNbl, TOPHBIE TOPOJIBI,
I0JIC3HBIC HCKOIIaeMble, TOTUIUBO, BOJHbBIC pecypcehl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCSA B XO€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHOM  JEATEIBHOCTH B  COOTBETCTBHUM C  TPAJULHOHHBIMH
POCCUHCKUMH COLMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMH ILICHHOCTSIMU,
OPUHATHIMA B OOIIECTBE MpaBUJIaMU U HOPMaMHU MOBEIECHUSI U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyYarOIIUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJCTBOBaTbCA CUCTEMOM TIO3UTUBHBIX LEHHOCTHBIX OPUEHTAUUA U
pacIIMpEHnE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

HEHHOCTHOIO  OTHOIIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACIEIUIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B ’KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHbopMalell 0 TMepefoBbIX JOCTMXKEHHSIX UM OTKPBITHSX MHUPOBOH H
OTCUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTM B HAyYHBIX 3HAHMUIX 00
YCTPONCTBE MUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHU B  KOJUIEKTUBE, KOMMYHHKAaTHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIENOBATEILCKOM, TBOPUYECKON W JIPYTUX
BUJIaX JICSITEIIbBHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HO COBMECTHOM €SI TEIbHOCTH
IIPY BBITIOJTHEHNW Y4€OHBIX, TO3HABATEIBHBIX 33/1a4, BHITOJHEHUH XUMHUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TPOEKTOB,  CTPEeMJIEHUS K
B3aMMOIIOHMMAHWI0O ¥  B3aWUMOINOMOIIM B  Mpolecce dTOM  ydueOHOM
NEATEIbHOCTH, TOTOBHOCTH OIIEHMBAaTh CBOE IMOBEJICHHE M TMOCTYHKH CBOUX
TOBApUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJICACTBUU ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE MPEJCTABIICHHS O BEIIECTBE U XMMHUYECKON pEaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABJISIOIIME
OCHOBY JIsl TOHMMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPA, PEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3IX YEJIOBEKA C
MIPUPOJHOM CPENIOW, O POJIM XMMHUHU B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

M03HAaBaTEJIbHbIE MOTHWBBI, HAMPABJICHHBIC HA MOJIYYEHHE HOBBIX 3HAHUU
M0 XUMHUHU, HEOOXOAMMBIC /I OOBSCHEHUS HAOIIOMAEMBIX IMPOIECCOB U
SIBJICHHM, TMO3HABATEIbHOW, MH(POPMAIIMOHHON M YUTATEIhCKON KYJIbTYpPHI, B
TOM YHCJIE€ HaBBIKOB CaMOCTOATEIBbHON padOThl € Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil, JIOCTYIHBIMHU  TEXHUYECKUMHU  CPEICTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIE0BATEIHCKOM
NEeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH U YPOBHS 00y4YEHUS B
JladbHEHIIIeM;

4) popmMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU HA 3JI0OPOBBIN 00pa3 KM3HU, OCO3HAHUE TMOCIECICTBUN U
HETIPUSITUE BPEIHBIX TPHUBBIUEK (YIMOTPEOJEHUS aJIKOToJisA, HApPKOTHUKOB,



KypeHHUs), HEOOXOJUMOCTH COOJIFOACHUS TMPaBUI  OE30MACHOCTH  TPH
oOpanieHn ¢ XMMUYECKUMH BEIIECTBAMU B OBITY M peajbHOM KU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpEC K MPAKTUYECKOMY HM3Y4EeHHIO Mpodeccuil U TpyAa pa3iIudHOro
poJia, YBaKEHUE K TPYNly U pe3yJbTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBINA BBHIOOD
UHAVMBUIYAIbHON  TPaeKTOpUM TMPOJOJDKEHUST 00pa3oBaHUsT C  Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX NHTEPECOB U
noTpeOHOCTeH, ycnemHol NpodecCuOHATbHON NEeATeTbHOCTH U Pa3BUTHS
HEOOXOIUMBIX YMEHHI, TOTOBHOCTh aJalTUPOBAThCA B MpodecCHOHATLHOM
cpene;

6) 3K0JOrNYeCcKOro BOCIIMTAHUS

AKOJIOTUYECKU IEJIeCO00pa3HOE OTHOIICHHWE K TMPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBaHUs, HIOHUMAHNUE LIEHHOCTU 3JJ0POBOTO
u Oe3omacHoro obpasa >KU3HH, OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY
(bu3HUEeCKOMY U TMCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOICHUS
npaBuil OE30IaCHOTO TMOBEJIEHUS Tpu paboTe C BEIIECTBAMHM, a TaKXe B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSIThH 3HAHUS, MTOTy4aeMble MPU U3YYCHUHU XUMUU, JISI
pelIeHusT 3aJlay, CBSI3aHHBIX C OKpPYXKAIolIeW MPUPOTHON Ccpemoit, s
MOBBIIICHUS YPOBHS DKOJIOTHUECKOW KYJIbTYPhI, OCO3HAHHS TJIOOAIBHOIO
XapakTepa HJKOJIOTMYECKHX TMpoOJieM M IMyTed HX PEIICHHUs MOCPEICTBOM
METOJIOB XMMUH, KOJIOTHUECKOTO MBIIIUICHHSI, YMEHHUSI PYKOBOJICTBOBATHCS UM
B [103HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMATIbHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMEeTHBIX pe3yJbTAaTOB BBIICISIOT 3HAYUMBIC IS
dbopMHpOBaHHS MHUPOBO33PEHUSI OOIICHAYYHBIE TOHATUS (3aKOH, TEOpHs,
OPUHIMI, TUIOTe3a, (akT, CHUCTeMa, MPOIECC, SKCIEPUMEHT W JApYyroe.),
KOTOpBIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHMM M3 OJTUX TPEIMETOB  (HOPMHUPOBATH
IPEICTaBIICHHE O IEeJOCTHOW HAy4YHOW KapTUHE MHpa, WM YHUBEpPCaJIbHBIC
yuyeOHble JEeUCTBUS (TMO3HABaTEIbHBIE, KOMMYHHUKATHUBHbBIC, DPETYJISATHUBHBIC),
KOTOpble oOecneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TJIAHUPOBAHMIO U OCYIIECTBICHHUIO yUSOHOU IeITeTbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUSA

ba3oBble 1ornueckue AefMcTBU:

YMEHUS HCIOJIH30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TMOHSATUH (BBIACIATh UX XapaKTEPHbIE
MPU3HAKH, YCTAHABIMBATH B3AaUMOCBS3b C IPYTUMHU TOHSTHSIMU), UCTIOJIb30BATh
MOHATHUS JUTsl OOBSCHEHUS OTACIbHBIX (DAaKTOB M SIBJICHUH, BRIOUPATh OCHOBAHUS
U KPUTEPUHM sl KIACCU(UKAIMKM XHUMHYECKUX BEIIECTB U XUMHUYCCKUX
peaKinii, yCTaHABIMBATh MPUYMHHO-CIICJACTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXKIACHUS (MHIYyKTUBHBIE, NEAyKTHUBHEIE,
10 aHAJIOTHH ), JIEaTh BHIBOJIBI M 3aKITIOUCHUS;

YMEHUE TPUMEHSITh B TMPOIECCe TMO3HAHUS TOHATHS (MPEAMETHBIE U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HUCIOIb3yEMbIC B
XUMUH, TpeoOpa30oBbIBATh IMUPOKO TMPUMEHSEMBIE B XHMHH MOJCIIbHbBIE
MIPEACTABJICHNS] — XUMHUYECKHI 3HAK (CHMBOJI 3JIEMEHTA), XUMH4Ieckas opmyra
1 ypaBHEHHE XMMHUYECKOW PEaKIMU — MPHU PEIICHUH y4eOHO-TI03HABATEIbHBIX
3amady, ¢ y4€TOM OTUX MOJCIBHBIX  TPEJICTABICHUNW  BBIABISTH U
XapaKTEepU30BaTh CYIIECTBEHHBIC TMPU3HAKKM HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XUMHYECKUX  pPEaKUud, BBIABIATH  OOIIUE
3aKOHOMEpPHOCTH, MPUYUHHO-CJICJACTBEHHBIE CBA3M W MPOTUBOpEUUsS B
U3y4aeMbIX IIPOLIeCcCax U SIBJICHUSX.

Ba3oBhle ucciieqoBare/LCKUe JeCTBUSA.

yYMEHHUE UCIOJIb30BaTh MOCTABICHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TaKXKe€ B KayeCTBE OCHOBBI ISl (DOPMUPOBAHMSI THUIOTE3BI IO
IPOBEPKE MPABUIILHOCTH BbICKA3bIBAEMBIX CYXKICHUH;

npuOOpeTeHHe OMNbITa MO IUIAHUPOBAHUIO, OPraHU3AIMHU U MPOBEICHUIO
YUYEHMUYECKUX HSKCIEPUMEHTOB, yMEHHE HaOMI0AaTh 3a XOJOM Mpolecca,
CaMOCTOSTENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (PopMyInpoBaTh 0000IICHHUS
U BBIBOJIBI 110 pe3yibTaTaM MPOBEAEHHOTO ONBITA, UCCIIEIOBAHUS, COCTABISAThH
OTYET 0 MpoeTaHHON padoTe.

Pabora ¢ nndopmanueii:

yMEHHUE BBIOMpATh, AHATU3UPOBATH U HUHTEPIPETHUPOBATH HHPOPMAIIUIO
pa3NUYHBIX BUAOB W (GOpM TMPEACTABICHMS, TMOJIy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHBIE TMMOCOOUs, pecypchl MHTepHeTa), KPUTHYECKH OIIEHUBAThH
IPOTUBOPEUMBYIO U HEAOCTOBEPHYIO HH(POPMAIHIO;

yMEHHUE MPUMEHSTh Pa3IN4HbIe METOJIbI U 3aIMPOCHI MPU TOUCKE U 0TOOpE
uH(GOpPMAIIU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U MMO3HABATENIbHBIX 33]1a4 OMPEICIEHHOTO TUIIA, TPUOOPETECHUE OIbITa
B 00JIaCTU HCIOJB30BaHUSA MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
OBJIQJICHUE KYJIbTYpPOH aKTUBHOTO WCIOJIb30BaHUS PA3IUYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEJILHO BBIOMpATh ONTUMAIBHYIO (OpPMY TMpEACTaBICHUS
uH(bOpPMAIIMN U WJUTIOCTPUPOBATH PEIIacMbie 3aJa4ll HECIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu hopmamu rpaduki ¥ UX KOMOUHAIUSIMU;

YMEHHME WCIIOJIb30BaTh W AaHAJIM3UPOBaTh B Ipolecce Yy4yeOHOU u
UCCJIEI0BATEIBCKON NEeATEbHOCTH uHbOpMaITHIO 0 BITUSIHUA
OPOMBIIUICHHOCTH, CEJIbCKOIO XO3SiiCTBA W TPAHCIOPTa HA COCTOSIHUE
OKPYXKaroLen MPUPOTHON CPEIBL.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe N1eHCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B Xoje auanora u (WiM) JUCKYCCHH) TIO
CyHIeCTBY 00CyXkaaeMoil Tembl, (OPMYJIHPOBaTb CBOU  MPEIJIOKEHUS
OTHOCHUTEJILHO BBIMIOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHHSI TPEJCTABISTh IOJYYEHHBIE PE3YIbTaThl IMO3HABATEIILHOU
NEATEIbHOCTY B YCTHBIX M TMHCHBMEHHBIX TEKCTaX; JeJaTh IPE3CHTAIUIO
pPE3yNbTaTOB  BBHITIOJIHEHUS XUMHYECKOTO OJKCIepUMEHTa (J1abopaTopHOTO
OTbITa, Ja00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIECTB, YU€OHOTO
MPOEKTA);

YMEHHsSI y4eOHOrO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABAaTEIbHOW M  HCCIIEIOBATEIIbCKON  JIEATEIbHOCTH IPU  PELICHUH
BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE y4€Ta OOIIHMX MHTEPECOB U COIVIACOBAHUS
no3unuii  (0OCyXmeHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IIITYPMbD»,
KOOPJHMHALIMSI COBMECTHBIX JEHUCTBUM, OMNPENEICHUE KPUTEPUEB IO OLICHKE
KauecTBa BBIMIOJIHEHHOW PabOTHI U IpyTHe).

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHSA:

YMEHHUE CAMOCTOSITENBHO ONPEAENSTh UEAN AESATENbHOCTH, INIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JesITeNIbHOCTD, BBIOMpaTh Hanbosee 3 (HeKTUBHBIE CITOCOOBI PEIIeHNs Y4eOHbIX
Y TO3HABATEJIbHBIX 3a]1a4, CAMOCTOSTEIBbHO COCTaBIIATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIM AJITOPUTM JEHMCTBUM NPU BBIIOJHEHUU 3aJaHUM C y4ETOM



MOJTy4eHHUsI HOBBIX 3HAaHUH 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX U PEAKITUSX,
OIICHUBATh COOTBETCTBUE IMOJYUYCHHOTO pe3ysibTaTa 3asBJICHHOMN 1€, YMEHUE
UCIIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, MpeajiaracMble B YCJIOBUHU
3aJIaHUMN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO

COJICp)KaHMsl, YCTAaHOBJIEHHOTO JaHHOHN (denepanbHOl pabodeil MporpamMmoi,
BBIJICJISIIOT: OCBOSHHBIE 00YYaIOIIUMUCS HAy4YHbIC 3HAHHS, YMEHUS U CIIOCOOBI
nercTBul, creuuduyeckue Ui TpeAMETHOM 001acTH «XHUMHS», BUIBI
JNEATEIBHOCTH 10 TMOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEPIpETalNH,
mpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHSIX.

K koniy oOyueHuss B 8 kiacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

e PACKpBIBATh CMBICII OCHOBHBIX XMMHUYECKUX MOHATUI: aTOM, MOJIEKYJIA,
XMMHUYECKUM 3JIEMEHT, IIPOCTOE BELIECTBO, CII0KHOE BEILIECTBO, CMECH
(oHOpOHAS ¥ HEOAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs
U MOJICKYJIApHAs Macca, KOJHMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MaccoBas J0Ji1 XUMHYECKOTO DJJEMEHTa B COCAUHECHUHU,
MOJISIDHBIM ~ 00BEM, OKCHI, KHUCJIOTA, OCHOBAaHUE, COJIb,
3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl pPeaKkuusl,
KJaccuuKaIys peakiuii: peakiiuu COeIUHEHUsI, PeaKIIUU Pa3JIOKEHHUS,
peakiMyu 3aMelIeHUus, peakiuu OOMeHa, SK30- M DHJIOTEPMHUUYECKHUE
peaKimu, TEIUIOBOM 3P (HEKT peakinu, apo aToMa, JIEKTPOHHBIN CIION
aTomMa, aToMHas oOpOuTaab, paadyc aToMa, XHMHYECKas CBS3b,
MOJISipHAsi W HEMOJIApHAash KOBaJCHTHAs CBsA3b, MOHHAs CBSA3b, HOH,
KaTUOH, aHWOH, pPacTBOp, MaccoBas Jo0Jis BellecTBa (MPOIEHTHAs
KOHIICHTPAIUs) B PACTBOPE;

e WUIKOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHATHH U
MPUMEHSATH 3TU TTOHSITHS MMPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUI;

e HCIOJIF30BaTh XHWMHYECKYIO CHMBOJIMKY JJII COCTaBJICHHS (HOpMYyIl
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e OMNpEIENATh BAJICHTHOCTh aTOMOB  DJJICMEHTOB B  OMHApHBIX
COCIMHEHUSIX, CTEMEeHb OKUCIEHUS DJIEMEHTOB B  OMHApHBIX
COCMHEHUAX, NMPUHAICKHOCTh BELIECTB K ONPEACIEHHOMY KIAacCy
COCIMHEHUI MO (QopMysiaM, BUJ XUMHYECKOW CBs3M (KOBaJCHTHas U
HMOHHAs1) B HEOPTraHUYECKUX COCTUHCHUSX;

e packpsiBaTh cMbIch Ilepmommueckoro 3akona J[. 1. Menneneesa:
JEMOHCTPUPOBATh NOHMMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT UX MOJIOXKeEHUs B [leproanueckoi cucreme,
3aKOHOB COXPAaHEHUs MACChl BEUIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUsI, 3aKOHA ABOTajIpo;

e ONUCHIBATh U XapakTepu3oBaTh TabmuuHyro ¢dopmy Illepuogmaeckoit
CHCTEMBbl XMMHUYECKHX JJIEMEHTOB: pa3jiiyaTh TOHATUS «IJIaBHas
noarpynma (A-rpynmna)» u «nodounas noarpynna (b-rpymma)», mansie
¥ OOJIBIIIE TEPUOBI, COOTHOCUTh 00O3HAYCHHS, KOTOPhIE UMEIOTCS B
tabmuue «llepuogmyeckass cucrema Xxumudeckux snemeHTtoB JI. .
MenpaeneeBay C YUCIOBBIMM XapPaKTEPUCTUKAMH CTPOCHHUS ATOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsAn sapa, oOOIIee Yucio
AIEKTPOHOB U pacHpeAeieHUe UX M0 IEKTPOHHBIM CIIOSIM);



K

KJaccu(UIMPOBAaTh ~ XUMUYECKHE  DJIEMEHThI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE PEAKIINH (110 YUCTY U COCTABY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY YD PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3NMYHBIX  KJIaccoB,  MOATBEPXKJasi  ONHUCAHUE  IPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUN;
IPOrHO3UPOBATh CBOMCTBA BEUIECTB B  3aBUCHUMOCTH OT HX
KaueCTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS XWUMUYECKHUX
IPEeBpPAILCHUN B PA3IMYHBIX YCIOBUSX;

BBIUKCIIATh OTHOCUTENIbHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XMMHYECKOTO »3JieMeHTa 1o Qopmyiie
COCIMHEHUS, MACCOBYIO [IOJII0 BEIECTBA B PacTBOpE, IPOBOJUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

IPUMEHSTh OCHOBHBIE OIEpPAllMd MBICIUTEILHON JIEATEbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTU3aIHIO,
KJIacCU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3eU — IS
U3YYCHHUS] CBOWCTB BEIIECTB M XUMHUYECKUX PEaKIMid, €CTECTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUS —  HAONIOJEHHE, U3MEpPEHHE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (pEabHbIA U MBICIICHHBIN);

clieloBaTh  MpaBUJiaM  TOJIb30BAHUS XMUMHUYECKOM mocylaod U
nabopaTOpHbIM 000PYJIOBAaHMEM, a TaKKe MpaBWIaM OOpalleHUus C
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSAMH 110 BBIMOJHEHUIO
7a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMpaHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBJICHUIO
pacTBOPOB €  OIPEACIEHHOM MAacCOBOM [JOJIEH PACTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATh M MPOBOJUTH XUMUUYECKUE DKCIIEPUMEHTHI 11O
pacmo3HaBaHUIO PACTBOPOB IMIEJIOYEH W  KHCIOT C TOMOIIBIO
WHIUKATOPOB (JJaKkMyc, (peHoIPTaienH, METUIIOPAHXK U IpyTHe).

KOHIly oOyueHus B 9 KJiacce MpeJMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE [JOJUKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y 00YIAIOIIUXCS YMEHHIL!

PAcCKpBhIBAaTh CMBICT OCHOBHBIX XMMHUYECKHX TOHATUNA: XUMHYECKHM
AJIEMEHT, aTOM, MOJIEKyJla, WUOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJI0’KHO€ BEILIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIbHOCTh, CTEIIECHb
OKUCJICHHS, XMMHYECKas peaKkius, XUMHUYECKass CBfA3b, TEIIOBOM
ahdexT peakmu, MOJb, MOJSPHBIA O0BEM, PACTBOP, DICKTPOJIUTHI,
HE3JIEKTPOJIUTHI, JJIEKTPOJIUTUUECKAS NUCCOLMAIMUS, PEAKIIUA HOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKITUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCICHHE U  BOCCTAHOBJICHUE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUYECKass CBsI3b (KOBAJICHTHAS,
WOHHAsl, METAJUIMYECKasi), KpUCTAUIMYECKasi peIIETKa, KOPpO3Hs
METAJJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOW pEaKIuu, MPEeAeIbHO
nonycrtumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHITUH U
MPUMEHSTDH ATU TIOHSITHS TIPU ONTUCAHUU BEIIECTB U UX MPEBPaICHU;
MCIIOJIh30BaTh XWMHUYECKYI0) CHMBOJIMKY IS COCTaBJICHHS (hopmy
BEIIECTB U YPABHECHUN XMUMUYECKUX PEAKIU;

ONpEeNeNiTh BAJEHTHOCTh M CTEMNEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEAMHEHUSIX PAa3JIMYHOTO COCTaBa, MPUHAIEKHOCTh
BEIIIECTB K OMPEACIEHHOMY KJIACCy COCIWHEHUU To (opmysam, BHI
XUMUYECKON CBsI3U (KOBAJIGHTHAsl, HWOHHAsA, METaUIMuecKas) B



HEOPTraHMYECKUX COCAMHEHUSX, 3apsJl HOHA 10 XUMHUYECKOU (hopMmyiie,
XapakTep Cpelbl B BOAHBIX PacTBOpPAaX HEOPTAHUYECKUX COCIUHEHUM,
TUN KPUCTAIUIMYECKOU PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBath cMbica Ilepuommyeckoro 3akona JI. M. MennaeneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHHUE: OIHMCHIBATh U XapaKTepHU30BaTh
TabauuyHyro Gopmy [leproauueckoit CHCTEMbl XUMHUYECKHUX JIEMEHTORB:
pa3nyath MOHATHUS «TJIaBHasg moArpynmna (A-rpynmna)» u «moOodHas
noarpynna (b-rpynma)», Manbie ¥ OOJbIIHME TEPHOMABI, COOTHOCUTH
0003HaYEHUs, KOTOpPhIE HMEIOTCS B IEPUOJUYECKON TabmuIEe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHM CTPOCHUA AaTOMOB XHUMHUUYECKHX
AJIEMEHTOB (COCTaB M 3apsj sjapa, OOIIee YHUCIO0 DJIESKTPOHOB U
pacripesiefieHie HX I10 JJICKTPOHHBIM CJI0SIM), OOBSICHSATH OOIIUe
3aKOHOMEPHOCTU B U3MEHECHHUM CBOMCTB AJIEMEHTOB U UX COCIUHEHUN B
npeaenax MajablX NEPUOAOB M TVIABHBIX MOJATPYHI C YYETOM CTPOCHUS
X aTOMOB;

KJIacCU(UIIMPOBATh  XUMHUYECKHE  DJIEMEHThI,  HEOpraHUYeCKue
BEILIECTBA, XUMHUUYECKHE peaKIuu (110 YHUCIy U COCTaBy yYacTBYIOIIUX B
peaKIuy BEIIeCTB, M0 TEIJIOBOMY 3((EKTy, M0 M3MEHEHUIO CTETeHEH
OKHCJICHUS] XUMHUYECKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) OOIIUE U CHEU(PUICCKHE XUMUYSCKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, IOJATBEPXKAas OIMCAHUE
pUMEpaMU MOJICKYJISIPHBIX U MOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKHUX PEaKIIUM;

COCTaBJISITb YPaBHEHUS DJICKTPOIUTHUYECKOM JTUCCOLMAIIUM KHCIIOT,
LIEJI0YEN M COJIEM, TOJIHBIE W COKpPAIIEHHBIE YPAaBHEHUS PEAKLUN
HOHHOTO  OOMEHa, YpaBHCHHUS  pEaKIHUH,  TOATBEPIKIAFOITUX
CYIIECTBOBAHME TCHETUUYECKOW CBSI3M MEXIY BEIIECTBAMHU Pa3IMUHbBIX
KJIACCOB;

PaCKpBIBATh CYIIHOCTh OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUM
MIOCPEJICTBOM COCTAaBJICHUSI DJICKTPOHHOT'O OajlaHCca 3THX PeaKIuii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX IPEBpAIICHUN B pa3dYHbBIX
YCIOBUSIX;

BBIYUCIISAITH OTHOCHUTENIBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHUMHYECKOTO »dJIeMEeHTa 1o Qopmyie
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIUTH
pPacy€Thl IO YPABHEHUIO XUMUYECKOM PEaKIINU;

coONo/IaTh  MpaBWIa  TOJIb30BAHUS  XMUMHYECKOM  TOCYJIO0M U
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBWia OOpaIIEHUS C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSIMH 1O BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJYyYECHUIO U COOMPaHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTICKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIIUM, TOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
pPa3JIMYHBIX BEILECTB: PACMO3HABATH OMNBITHBIM MYyTEM XJOPHU/I-,
Opomun-, wuomua-, KapObonar-, Qocdar-, cunmukar-, cynbdar-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHHUSI U MOHBI U3YYEHHBIX METAJUIOB,
MIPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEILIECTB;
MPUMEHSITh OCHOBHBIE ONEpAIMd MBICIUTEIBHON AEATEIbHOCTH —
aHaIM3 W CHUHTE3, CpaBHEHHWE, OOOOIICHWE, CHUCTEMAaTU3AIHIO,
BBISIBJICHUE TTPUYMHHO-CJIEICTBEHHBIX CBSA3EH — JJI1 U3y4YE€HUSI CBOWMCTB
BEIIECTB M XHUMHYECKUX pEaKlHi, €CTEeCTBEHHO-HAYYHbIE METO/IbI



NO3HAaHMs — HAOIIOACHHUE, N3MEPEHHUE, MOJICIUPOBAHKE, YKCIICPUMEHT
(peaybHBIM u MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HauMmeHnoBaHue KounyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NMPOrpamMMbl padoThI padoThbI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XumMusi — BakHast
11 00J1aCTh €CTeCTBO3HAHUS 5 5 bubmuorexa [JOK
' U [IPaKTHIECKOU https://m.eds00.ru/7f41837c
JIeATETLHOCTH YeJIOBEKa
BeliecTBa 1 XuMu4eckue bubmuorexa [JOK
1.2 15 1 .
peakuuu https://m.eds00.ru/7f41837¢c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. 6 1 bu6muoreka [JOK
' [ToHsiTHE 00 OKCHIAX https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonsarue o 8 1 bu6muoreka [JOK
' KHCJIOTax U COMAX https://m.edso0.ru/7f41837c
53 Bopna. PactBopsl. 5 1 1 bu6auoreka IJOK
' [TonsiTHe 06 OCHOBAaHHUSAX https://m.edso0.ru/7f41837¢
OCHOBHBIE KJIACCHI BuG OK
2.4 HEOPraHMYECKUX 11 1 1 nommoreka I

COEeIMHEHUN

https://m.edsoo.ru/7f41837¢c
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Htoro mo pazneny 30

Pa3znea 3. [lepuoagnueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MenaeneeBa. CTpoenune aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

[lepuoauueckuii 3aKOH U

[Teproaudeckas cuctema
but6mmoreka [IOK

3.1
XUMHACCKUX JJICMCHTOR 7 https://m.edsoo.ru/7f41837c

J. 1. MeHaeneena.

Crtpoenue aToma

XHUMHYecKas CBSI3b.

39 OKUCIUTENBHO- 8 1 bubmuorexa [JOK
' BOCCTaHOBUTEIIbHEIC https://m.edso0.ru/7f41837¢c
peakiuu
bubmuorexa [JOK
14
TOTOTI0 paspeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMms 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41837¢c
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9 KVIACC

HaumeHoBaHue KonuyecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
nporpamMmbl padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
[ToBTOpEHUE U
11 yrayOieHue 3HaHUH 5 1 bu6nuoreka [JOK
' OCHOBHBIX Pa3/eioB https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa LOK
' p . https://m.edsoo.ru/7f41a636
XUMHYECKHUX PEaKIUii
DNEKTPOTUTHYECKAS
13 JIMCCOLMAITUS. 8 1 1 bubmorexa [IOK
' XuUMHUYECKHE PEAKIIUH B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
OO61as xapakTepuCcTHKa
R P P bubmmorexa [JOK
2.1 XUMHUYECKHUX AJIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnst. 'anorenst
OO01mas xapakTepuCTHKa
B P P bubmuoreka [{OK
2.2 XUMUYECKHUX AJIEMEHTOB 6

VIA-rpynmel. Cepa u eé

https://m.edsoo.ru/7f41a636
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COCINHCHUA
OO01mas XapaKTepUCTHKA
53 XUMHUUYECKHUX IJIEMEHTOB 7 bubnuotexa [JOK
' VA-rpymmst. A3or, https://m.edsoo.ru/7f41a636
docdop 1 Ux coeqMHCHHS
OO01mas XapaKTepUCTHKA
XHMHUYECKHX AJICMCHTOB By 10K
noIMoTEKA
2.4 IVA- Y
rp}:HHH fiepoi H 8 https://m.edsoo0.ru/7f41a636
KpPpEMHHU U UX
COCINHCHUA
Uroro no pazueny 25
Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S
31 OO0mue cBoiicTBa 4 bubmnoreka IIOK
' METaJIJIOB https://m.eds00.ru/7f41a636
3.9 Baxneiimme MeTallIbL U 16 bu6nuorexa [IOK
' WX COEIMHEHUS https://m.edso0o.ru/7f41a636
Wroro no pasaeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemectBa 1 Marepuansl B 3 bu6muoreka [JOK
' JKU3HH YeJIOBEKA https://m.eds00.ru/7f41a636
Utoro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa [IOK
P P https://m.edso0.ru/7f41a636
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OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68







