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HHOACHUTEJBbHAA 3AIIUCKA

[Iporpamma 1O XUMHHM OCHOBHOTO o0Omiero oOpa3zoBaHusi (yriyOJE€HHBIH YpPOBEHB)
COCTaBlicHa Ha OCHOBE TpeOOBaHMII K pe3ylibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeIbHOU
mporpaMMbl  OCHOBHOTO 00miero oOpaszoBanms, mpeacraBieHHbIx B @I'OC OO0, c yderom
dbenepanpHON paboueii mporpaMMbl BOCTIUTAHHUS.

[Tporpamma no xumMuu pazpaboTaHa ¢ IeJIbI0 OKa3aHUs METOJNYECKON IOMOIIU YYUTEIIO B
co3iaHuu paboueil mporpamMmel 0 y4eOHOMY MpPEIMETY.

[IporpaMmma mo xumHuM Ja€T MpEeACTaBICHUE O ILENAX, OoO0mel cTparernu OOydeHHs,
BOCIIUTAaHUSI W pa3BUTHs OOYydYaIOMIMXCS CPEACTBAMU Y4YeOHOrO TIpeaMeTa, OIpeNeNseT
00s3aTenpHOe MPEIMETHOE COJIEpKaHUE, €ro CTPYKTYpy IO pa3zesiaM u TeMaM, pacrpeaesieHue
10 KJ1accaM, PEeKOMEHIyeMYIO ITOCIIEI0BAaTeIbHOCTh U3YUYEHUS XMMUHU C YIETOM MEKITPEIMETHBIX
U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOTo Tpollecca, BO3PACTHBIX OCOOEHHOCTEH
oOydJaromuxcsi. B mporpaMMe 1Mo XMMHH YYHTHIBAIOTCS BO3MOXXHOCTH yYEOHOTO IMpEaAMETa B
peanu3zanuu TPeOOBAHUN K IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM M IPEIMETHBIM
pesynpTaraM oOydeHHss W B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHHOMN
JESTEIIbHOCTH 00YYaroIerocs 1o OCBOCHUIO YUYEOHOTO COJIepiKaHusl.

W3yueHne XMMUU Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS OPHUEHTHPOBAHO Ha
OOIIEKYJIbTYpPHYIO  TMOJATOTOBKY, HEOOXOAMMYIO Ui  BBIPAOOTKH  MHPOBO33PEHUYECKHX
OpPUEHTHPOB, Pa3BUTHS WHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH M HMHTEPECOB OOYYaIOLIMXCS, Ha
poJoHKeHHe 00y4eHUs Ha YPOBHE Cpe/IHero o01ero oopa3oBaHus.

3HaHUE XUMHUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YUYaIOIIETOCs, €0
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MPEJICTABJICHUS O TIPEBPAIICHUSX YHEPTHH U BEIICCTB B MMPUPOJIE, O MY TAX PEIICHUS TTI00ATBHBIX

npoOieM  YCTOHYMBOIO  Pa3BUTHsSI  YEIIOBEYECTBA —  CBHIPbEBOW,  DHEPreTUYECKOH,
IPOJOBOJILCTBEHHOW  MpoOseM, MpoOJeMbl  3KOJOTMYECKOW  0e30MacHOCTH, MIpobiieM
3/IpaBOOXPAaHEHHUS.

N3ydenue xumun:

CIOCOOCTBYET peann3aliii BO3SMOXKHOCTEH JJIsi caMOpa3BUTHA U (POPMUPOBAHUS KYJIbTYPBI
JUYHOCTH 00yYaromuxcs, ux oomiei u (yHKIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydaronmxcs,
HaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATelIbHOCTH,  SKCIEPUMEHTAJIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM IJKU3HHU, TaK U B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHT CO crienu(PUKONH HAYYHOTO MBIIICHUS, 3aKIaIbIBAE€T OCHOBBI IIPECTABICHUN O
€MHCTBE MPUPOJBI U YEJIOBEKA, SBJSETCS KIIOYEBBIM 3TAalloM B (POPMUPOBAHUU €CTECTBEHHO-
HAYYHOU IPaMOTHOCTH O0yUaIOIIUXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAaHUSM, K TMPHUPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJaJ B JKOJOTHYECKOE 0Opa3zoBaHME
oOyyJaronuxcs.

JlanHble HampaBlieHUss B OOyYEHHU XUMHUHU 00ECIEeUMBAIOTCS CHEIUPUKON colepiKaHus
npeaMeTa, KOTOPbI SIBISETCS MEeAarornyecky aJanTHPOBAHHBIM OTPaXEHHUEM OIPEEICHHOTO
JTamna pa3BUTHUSI XUMHUH.

VYriyOonéHHblid Kypc XMMHHM OCHOBHOTO OOIIero oOpa3oBaHMsi OpUEHTHPOBAH HA OCBOEHHUE
00y4JarOIMMHUCS CHCTEMBI MEPBOHAYATBHBIX MOHSATHI XUMHUHU, OCHOB HEOPTaHMUYECKON XUMUH,
OCHOBOIIOJIATAIOIINX TPEACTABICHUN OOIIe XUMHUHW U OTICIBHBIX 3HAYUMBIX TOHSATHH
OpTraHUYECKON XUMUH.

CrtpykTypa copepxaHusl MporpaMMbl MO XMMHHM c(OpMHUpPOBaHA Ha OCHOBE CHCTEMHOI'O
noaxoja kK eé msyueHuro. CopepaHHe CKJIAAbIBAETCSI U3 CHUCTEMBI NOHATHH O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XuMuueckod peakuuu. OOe 3TH CHCTEMBbI



OpraHU30BaHbl MO MPHUHIIUITY MOCIEA0BATEIHHOIO Pa3BUTHS 3HAHUNH HA OCHOBE TEOPETHUYECKUX
IIPEJICTaBICHUN PaA3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepuoanueckoro 3akona /.M. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMHU;

YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBS3H;

NpeCTaBICHUN 00 3JIEKTPOTUTHUYECKON AUCCOLMAIIMY BEIIECTB B PaCTBOPAX;

0 XUMHUYECKON KMHETUKE U TEPMOJIUHAMUKE.

B ocHOBY TeopeTMYeCKMX 3HAHHUW TMOJIOKEHBI SMIIMPUYECKH IOJTYYCHHBIE (DaKTHI.
TeopeTnueckrue 3HaHMS Pa3BUBAIOTCS IOCIEAOBATEIBLHO OT OJHOTO YPOBHS K JIpYrOoMy U
00eCTeynBar0T 00y4arOIUMCs BO3MOKHOCTb OOBSICHITh U MPOTHO3UPOBATH CBOMCTBA, CTPOCHUE
1 00J1aCTH MPAKTHYECKOTO IPUMEHEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue copepxKaHus IPOrpaMMBbl 110 XUMUHU IIPOUCXOIUT C UCIOIb30BAaHUEM 3HAHUH U3
paHee M3YYECHHBIX yUeOHBIX MPEIMETOB: OKpY’Kalolui MHUp, Ouosorus, QpuU3uka, MaTeMaTuka,
reorpausi, TEXHOJIOTHsl, UCTOPUSL.

[IporpamMmma ocHOBHOro o00mIero oOpa3oBaHus N0 XUMHU (YIUIyONEHHBIA YpPOBEHD)
OPUEHTHPOBaHAa Ha COXpaHEHHWE (YHIAMEHTAIFHOTO XapakTepa o0pa3oBaHHsA, CIEUU(PUKA
y4eOHOro mpeaMeTa 1 obecreyeHne yCnemHoro 00yueHus Ha CIelyIoleM YpoBHE 00pa30BaHHUs.
B mporpamme 1o XuMum peanan3yeTcsi pa3BUBaIoIas U MPaKTHUECKask HAIIPABICHHOCTb O0yYSHHS
xumud, auddepennuanus 00ydeHus:, BKI0Yaroas npoduibHy0 MOATOTOBKY 00y4aroImuXcs U
MOCIIEAYIOIIEE CAMOOTIPEICIICHHE B BEIOOPE HAMPaBIICHUSI O0yUeHUS B IPOPHIBHBIX KJIaccax.

YrinyonéHHoe u3yueHUE XMMHUH CIIOCOOCTBYET peaiu3aluu 3a1ad MpodecCHOHaIbHOU
OpUEHTAIlMM W HANpaBJIEHO Ha TMPEIOCTABICHHWE BO3MOXKHOCTH KaXXJIOMy OOyYaromemycs
MPOSBUTh CBOU HHTEIUIEKTyallbHbIE M TBOPYECKHE CIOCOOHOCTH MPU H3YYEHHU Y4YEOHOTO
npeaMera, HeOoOXOAMMBbIE Ui TPOJOJDKCHHS OOpa3oBaHUS W JajbHEWIIeH TpyAoBOU
JESTEIIbHOCTH.

[Tporpamma no xumuu (yriayOn€HHBIN ypOBEHb) NMpeAHA3HAUYEHA JUIs HCIONb30BaHUS B
00pa3oBaTeNbHBIX  OpPTraHM3AlMSX, PEATM3YIOIUX MporpaMMbl  auddepeHIMPOBAaHHOTO
(yrmy6n€aHoro, mpoHIbHOTO) U3YYESHHS OTACIIBHBIX YY€OHBIX TPEIMETOB HAa YPOBHE OCHOBHOTO
o011ero oopa3oBaHus.

OO6pa3oBarenbHble (YHKIUN XUMHUH, U3y4aeMOl Ha YIJIyOJIEHHOM YPOBHE, PEaTU3yIOTCS B
nporecce GOpPMUPOBAHUSA 3HAHHH OCHOB XMMHMUYECKOH HAyKM Kak o0JIacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, 00JACTH MPAKTUYECKOW NEATEJbHOCTH YEIOBEKAa U OJHOTO M3 KOMIIOHEHTOB
MHUPOBON KyJNbTypbl. 3alada Y4eOHOro IMpeaAMeTa COCTOMT B (OPMHUPOBAHUU CHUCTEMBI
XUMUYECKUX 3HAHUW — BOXKHEUIIUX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKHUX IOJOKECHUM,
JOCTYMHBIX O00OOIIEHNH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HAyKH, B MPHOOIIEHUU K
HayYHBIM METOJIaM MTO3HAHMS MPU U3YUYEHUH BEIIECTB M XUMUYECKHUX PEeAKIIN, GOPMUPOBAHUU U
pa3BUTUHU TIO3HABATENBHBIX YMEHUN U CIOCOOOB AESITENHbHOCTH W MX MPUMEHEHUU B yueOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1EeATEeIbHOCTH, OCBOEHUH TPaBUIl OE30MaCHOTO
oOpalleHus C Bel[eCTBAMU B IIOBCEIHEBHON KHU3HU.

[lenn wu3ydeHUss XUMUU OTpakalOT HANpPaBIEHHOCTh OOy4YeHUS Ha pa3BUTHE U
caMoOpa3BHUTHE JTUYHOCTH, GOPMUPOBAHUE €€ HHTEIUICKTA U OOIIEeH KyIbTYpHI.

W3ydyeHne XMMHUH HaIllpaBJIEHO HAa JOCTHKEHHUE CIEAYIOLIUX LETeH:

dbopMUpOBaHNUE WHTEIIEKTYyallbHO Pa3BUTON JHYHOCTHU, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATHIO pPEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

GbopMHpPOBaHHE CHUCTEMBl XMMHYECKUX 3HAHWUN KaK KOMIOHEHTA €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpPA, KaK OCHOBBI JJIsi MOHUMAHMUSI XMMHYECKON CTOPOHBI SIBJICHUN OKPY>KAIOIIETO
MHUpa, OCBOEHHUE S3bIKa HAYKH;

npuoOiieHrne o0yJaroImuxcs K caMOCTOATENbHOM 1M03HABATEIbHON U MCCIIEI0BATENbCKOM
NEATeTbHOCTH, K HAy4YHBIM METOJaM T[O3HaHusA, (OpMUpOBaHHME MOTHBAIIUA W Pa3BUTHE
CHOCOOHOCTEH K H3YUYEHUIO XUMUH,



dbopmupoBanre 00mIeH (PYHKIIMOHAIBPHOW U €CTECTBEHHO-HAYyYHOM TPaAaMOTHOCTH, B TOM
qUCJIC YMGHI/Iﬁ O6’b$ICHSITL 1 OLICHUBATH SABJICHUA OKPYXKAIOMICT0 MUPA, UCTIOJIb3Y 3HAHUA U OIIBIT,
MOJTy4YEeHHBIE MPH M3YyYEHUU XHUMHUH, MPUMEHSATh UX MPHU PEIIeHUH MpoOJieM B MOBCEIHEBHOM
J)KU3HU U TPYAOBOM JAEATEIbHOCTH;

pa3BUTHE y OOydYaloIIMXCsl MHTEpeca K M3YyYEHUI0 XUMHHM U cdepaMm JesTebHOCTH,
CBSI3aHHBIM C XUMHEH, MOTHBAIMS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOMICTO MPOQHIIT U
HAIPaBJIEHHOCTHU JaJIbHEHIIET0 00yUYeHHUS;

OCO3HAaHUEC ILIEHHOCTHU XUMHUYCCKUX 3HAHUI B KU3HU YCJIOBCKA, IOBBINICHUC YPOBHA
9KOJIOTHYECKON KYJbTYpbl, HENPUATHE ACHCTBUIA, MPUHOCIIIUX BpPEJ OKpYKalolled cpeae u
3710pOBBIO JIIOJCH;

npuoOpeTeHnue 00yYarOUIMMHUCS OIbITa CaMOIO3HAHUSA, KIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMHGTGHHHﬁ), HeO6XOI[I/IMLIX AJId pa3]IMYHbIX BUAOB ACATCIIBHOCTH.

Ha yrny6nénnoe nzydyenue yue6Horo npeamera «Xumus» orsoaurcs 102 gaca B 8 kiacce,
TO €CTh 2 yaca B Henenmo 3a cu€t obs3arensHoi yact OOIT OO0 u 1 gaca 3a cuér wactu OOII
000, popmupyemoii yaacTHUKaMH 00pa30BaATEIbHBIX OTHOLICHHIH.



COJAEP)KAHUE OBYYEHUA
8 KJIACC

IlepBoHauya/bHbIE XMMHYECKHE TIOHATHUS

XuMHusa — BakHasg O0JIACTh €CTECTBO3HAHUS U TPAKTUYECKOW MAESITETbHOCTH YeIOBEKa.
[Tpenmet xumuu. Poib Xumun B )XKU3HU YesioBeka. KpaTtkue cBeieHus 00 MCTOPUU BOSHUKHOBEHUS U
pa3BUTHUA XUMUU. XUMHUS B cucTeMe Hayk. Tena u BemecrBa. du3nyeckre 1 XMMUYECKHUE CBOMCTBA
BEIIECTB. ATrperaTHble COCTOSIHUSA BelecTB. [IoHsATHE O TEOPETUUECKUX U SMIUPUUECKUX METOAaX
MIO3HAHUSI B €CTECTBEHHBIX HaykaX. [IpencraBieHus o HaydyHOM IO3HAHMM Ha 3MIMPUYECKOM
yYpOBHE: Ha0JIO/ICHHE, N3MEPEHNE, IKCIIEPUMEHT, MOACIUpOBaHNe, BeruucieHue. [IpencraBnenus o
HAyYHOM IIO3HAHHWU HA TEOPETHYECKOM YpOBHE: Hay4Hble (akTbl, mpoliema, rUnoresa, Teopus,
3aKOH.

S3p1k xumMun. UCTOYHUKHA XUMUYECKON HH(OpMAITUH.

[Tonsatne o meromax pabOThI ¢ XMMHUYECKMMH BemecTBamu. OOOpynoBaHHE IIKOJIBHOM
xumuueckor naboparopuu. IlpaBuna Ge3omacHoro oOpallleHusi ¢ BEUIECTBAMH M JIaOOpaTOPHBIM
000pyI0BaHHUEM.

Yuctele BemiecTBa U cmecH. [Ipupoanbie cMecH: Bo3aAyX, IPUPOAHBIN a3, He(Th, IPUPOIHBIE
BOJIbl, TOPHBIE MOPOJbI U MUHEpaNbl. [IOHATHE O TOMOTEHHBIX U TeTepPOreHHbIX cMecsX. CrocoOb
pazneneHusi cMeceid. O4MCTKA BEILIECTB.

BemectBa n xuMuueckue peakiuu. ATOMbI U MOJIEKYJIbI. XUMUUYECKHE IeMEHThl. CUMBOJIBI
XUMUYECKHUX 31eMeHTOB. lIpocTeie u cioxHble BemiecTBa. Metamibl U HeMerauibl. Bemectsa
MOJIEKYJIIPHOT'O ¥ HEMOJIEKYJISIPHOT'O CTPOCHUS.

Xumuyeckas popmyrna. BaneHTHOCTh aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemlecTB. OnpesesieHne BAIGHTHOCTU 3JIEMEHTOB MO (opMyJsiaM OMHApHBIX COEIUHEHUMN U
cocrtapieHue GopMyI1 OMHAPHBIX COSTUHEHH M0 BaJIECHTHOCTH 371€MEeHTOB. OTHOCHUTEIbHASI aTOMHAS
macca. OTHOcUTeNbHas MOJIEKYJsipHas Macca. MaccoBas J0Ji1 XHMHUYECKOro 3JeMEHTa B
coenuHeHu. Haxoxaenue mpocreiiiieid GopMyibl BEIeCTBa 0 MaCCOBBIM JIOJISIM 3JIEMEHTOB.

KonunyectBo Bemecrtsa. Monb. MossipHas macca. B3auMOCBsI3b KOJIMYECTBA, MACCHI M YHCIIA
CTPYKTYpPHBIX €IWHUI] BellecTBa. PacueTsl mo ¢opMylaM XUMHUYECKHX COeAMHEHUU. MonspHas
Macca cMecH BemecTB. MoulbHas J10JIs1 XMMHYECKOrO0 3JE€MEHTa B coeluHeHuH. HaxoxaeHwue
npocTeiiien (opMyIIbl BEIIeCTBa O MOJBHBIM J0JSM 3JIEMEHTOB.

Ousnyeckue M XUMHYECKHE SIBJICHHUS. XUMHUYECKas peakius U €€ MpPU3HAKU. Y CIOBUS
MPOTEKAaHUsI XUMUYECKUX PEakUUi. 3aKOH COXpPAHEHHs MacChl BEIIECTB. ATOMHO-MOJEKYJSIpHAs
teopus. JKusHp u nearenpHocTh M.B. JIomoHOCOBa. XumMudeckne ypaBHEHUs. THIIBI XUMHYECKUX
peaxiuil (CoeIMHEHNUs, Pa3I0KEeHUs, 3aMeleH s, 0OMeHa). PacueTsl Mo XUMHUYECKUM YPaBHEHUSIM.

OKCNepUMEHTAIbHOE N3YYEHHE BEIIECTB U ABJIEHUN. 3HAKOMCTBO C XMMUYECKOUN MOCYIOH, ¢
nmpaBuJIaMy paboOThl B JTA0OpaTOPUU M MpHEMaMU OOpalleHusi ¢ 1abopaTOpHBIM 000PYAOBAHUEM.
N3ydyenue u onucanue (U3MUECKUX CBOMCTB OOpa3llOB HEOPIaHWYECKUX BELIECTB — METAJIOB U
HemeTaioB. Habmronenue Qusmdeckux (IJIaBlI€HWE BOCKA, TasHUE JIbJla, pacTUpaHUE caxapa B
CTyNKe, KUTICHUE W KOHJEHCAIMS BOJIbI) U XUMHUYECKUX (TOpEHUE CBEYM, MPOKATMBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBUE COJIbI WJIM MEJla C COJITHOW KHUCJIOTOH) siBieHuil. O3HaKOMIIEHHUE C
oOpa3uamu BemiecTB KojudecTBOM 1 monb. HaOmionenwe u omucaHue NpU3HAKOB MPOTEKAHUS
XUMHUYECKHX peakiuil (pa3nokeHre caxapa, B3auMOACHCTBHE CEPHOM KUCIOTHI C XJIOPUAOM Oapus,
nojlyueHue u pasznoxenue runpokcuna menu (II) mpu HarpeBanuu, B3aMMOJEICTBHE XkKene3a C
pactBopom conu Menau (II). M3ydenme cmocoGoB pasneneHus cMmecei (C MOMOIIbI0 MarHuTa,
bunsTpOBaHMUE, BHITAPUBAHKE, JUCTUILIALNS, XpoMaTorpadus), TpOBEACHHE OYUCTKHA TTOBAPEHHOM
conu. HabnroneHne u omrcanue OnbITOB, WILTIOCTPUPYIOIINX 3aKOH COXPAHEHHUS MaCCHI.

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

IIpencraBnenuss o raszax. Bozgyx — cmech ra3zoB. CocrtaB Bo3ayxa. 3akoH ABOrajapo.
Mousipabiii 00BEM Ta3oB. OTHOCUTENBHAS IUIOTHOCTh Ta3oB. OmnpeneneHue OTHOCUTEIHHOU
MOJIEKYJIIPHOM Macchl Ta3000pa3HOro BEIIECTBA IO HM3BECTHOH OTHOCUTENBHOW IUIOTHOCTH.
OOBEMHBIC OTHOIICHHS Ta30B PH XUMUYECKUX PEAKITUSX.

Kucnopon — snemeHT 1 poctoe BemiecTBo. HaxoxxaeHne Kucinopoaa B Ipupoe, pu3ndeckue
U XMMUYECKHe CBOICTBa (peakliuu TopeHus 1 okucienus). [Ipolieccrl okuciienus B )KUBOi pupoie.
Oxcunel. Ilpumenenune xuciopoga. CrnocoObl TMOMy4YeHHS KHCIOpoJa B JabOpaTopuul U



npomeinuieHHOCTH. [loHaTne o kartanuzatope. KpyroBopor kucimopoma B mnpupojge. O30H —
aI0TponHast MoauduKaius kuciaopoga. O30HOBBIN CIOM, €ro 3HaYEHHE TSl )KUBBIX OPTraHU3MOB.
Pa3py1enne 030HOBOIO €I104.

TernnoBoil 3p¢GeKT XUMHUYECKOH peakiuH, TEPMOXMMHUYECKHE YpaBHEHUS, 0JK30- U
SHAOTEPMHUUYECKHE peakuuu. TomnuBo. Mcronp3oBaHue yrias M MeTaHa B KadeCTBE TOIUIMBA.
3arpsizHenue Bosayxa. [lonarue o mapHukoBoM 3¢ dekre.

Bonopon — anemeHnT u npoctoe BewecTBo. Haxoxxnenue Bogoposa B npupoae, Gpuzndeckue u
XMMHUYECKHE CBOWCTBAa, NPUMEHEHHE, CcrnocoObl moiydeHus. [loHATHE O KHCIOTaX M COJSX.
Hcnonp30BaHne BONOPOA B KAUECTBE TOILIIUBA.

Bona. ®usunueckue cpoiictBa Boabl. Boga xak pactBopurens. PactBopbl. HacelieHHbIE U
HEHACBILICHHbIE pacTBOphl. PactBopumocTs BemecTtB B Boae. DakTopsl, BIUAOIIUME Ha
pPacTBOPUMOCTh TBEPABIX M Ta3000pa3HbIX BemecTB. CrnocoObl BBIPAKEHHS] KOHIEHTPAIUU
pacTBOPOB: MaccoBas J0JI1 paCTBOPEHHOTO BEILIECTBA, MOJISIPHAs KOHLIEHTpauus. Poiab pacTBopoB B
IIPUPOJIE U B )KU3HU UYEJIOBEKA.

Xumnueckue cBoicTtBa Boabl. [lonsTne 00 ocHoBaHusx. I[loHsATHE 00 HHIUMKATOpaXx.
KpyroBopot Bozbl B ipupo/ie. 3arps3HeHHe NPUPOAHbIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccugukanus Heopranmdeckux coenuHeHuid. Oxcuapl. Kiaccuduxanus OKCHIIOB:
coJieoOpa3yronue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHBI€) U HecoseoOpasyromue. MexayHapoaHas
HOMEHKJIaTypa OKCUAOB. TpuBHanbHBIE Ha3BaHMs OKCHIOB. Du3HuecKue U XapaKTEpHbIE
XUMHYECKHE CBOWCTBA OKCUJIOB (B3aUMOIEUCTBUE C BOJIOM, C KUCIOTaMU U OCHOBAHUSAMH, C IPYTUMU
okcusamu). [lonydyenue okcumos.

[ToHsiTue O THAPOKCHAAX — OCHOBAHUSAX U KHUCIOPOACOAEpX AIIMUX Kuciorax. Kuciorsl.
Knaccugukanus xucnor. MexayHapoJHash HOMEHKJIATypa M TpPUBHAIbHBIE Ha3BaHUS KHUCIIOT.
®usnyeckue M XUMHUYECKHE CBOWCTBAa KHUCIOT (B3aMMOJEWCTBHE C METAJUIAMU, C OKCHJAMU
METaJUIOB, OCHOBAHUAMMU U cosisiMu). Psit aktuBHOCTH MeTayuioB H.H. bekerosa. [Tonyuenue kucinor.
Kuciorsl B npupose, IpUMEHEHNE BaKHENUIINUX KUCIIOT.

OcHoBanus. Knaccupukanuss OCHOBaHMH: IIEJIOYM U HEPACTBOPUMBIE OCHOBAHMUSL.
MexnyHapoaHas HOMEHKJIATypa OCHOBaHWW. TpuBHalbHbIE Ha3BaHWs OCHOBaHWU. lllemoum, ux
CBOWCTBa (B3aMMOAEUCTBUE C KHUCIOTHBIMU OKCHJAMH, KHCIOTaMH M COJIIMH) M CIIOCOOBI
nosyuyeHusi. HepactBoprmble OCHOBaHHUSI, X CBOMCTBA (B3aMMOJEHCTBUE C KUCIOTaMH) U CIIOCOObI
nony4yeHus. AMporepHocTb. [lonsTHe 00 aM(poTepHbIX r'HApPOKCHIAX (Ha MpUMeEpe TMIPOKCUIOB
[MHKAa W aJIOMUHUS): XUMHUYECKHE CBOICTBa (B3aUMOJIEHCTBHE C KHUCIOTaMU U LIEJIOYaMHU) U
MIOJTyYEHUE.

Conu (cpenHue, KHUCIble, OCHOBHBIE, IBOWMHBIE). MeXAyHapoaHas HOMEHKJIATypa COJEH.
TpuBnaneHbele Ha3zBaHUs coseld. PU3NUECKHE U XapaKTEPHbIE XMMHYECKHE CBOWMCTBA HAa IPUMEpE
cpennux couseil. [lomyuenne cosen.

I'eneTnyeckas CBSA3b MEXAY KJIACCAMH HEOPTaHWMYECKHUX COECAMHEHHM.

OKCepUMEHTAIbHOE U3yYEHHUE BEIIECTB U SIBJICHUMN:

KOJIMYECTBEHHOE ONPEEIIEHNE COAEPKAHUSA KACIOPOJa B BO3/1yX¢E;

NoJIy4yeHue, coorpanue, paclio3HaBaHUE U N3YYEHHE CBOMCTB KUCIOPOa;

HaOJIoIeHne B3aMMOJAEUCTBHUS BELIECTB C KHUCIOPOJOM U YCIOBHH BO3HUKHOBEHHUS MU
MPEKPALIECHUS TOPEHUS;

O3HaKOMJIEHHE C 00pa3IiaMy OKCHJIOB U OIMCAaHHUE UX CBOWCTB;

noJjrydyeHue, coorpanue, pacrio3HaBaHHe U U3y4YeHHE CBOMCTB BoJopo/ia (TropeHue);

B3auMojieiicTBue Bogopoa ¢ okcuaom meau (II);

UCCJIEIOBaHHE OCOOEHHOCTEN pacTBOPEHUS BEUIECTB C Pa3IMYHON pacCTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C OMPEEIIEHHON MacCOBOM J10JIEN paCTBOPEHHOTO BEILIECTBA;

MPUTOTOBJICHHE PACTBOPOB C OINpPEAEICHHOW MOJIIPHOW KOHLIEHTpalMeld pacTBOPEHHOIO
BELIECTBA,

B3aUMOJICHCTBUE BOJBI C META/NIAaMU (HATPUEM U KaJIbIIUEM);

OIIpEEIIEHUE PACTBOPOB KUCJIOT U IIEI0YEH € TOMOLIbI0 HHAUKATOPOB;

UcclieJoBaHHe 00pa3lloB HEOPTAHUYECKUX BEILIECTB PA3IIMYHBIX KIACCOB;

u3ydeHue B3aumojeicTBus okcuga meam (II) ¢ pacTBopom cepHOM KHMCIOTBHI, KHUCIOT €
METaJIJIaMH, PEAKIIUN HEUTpaTn3alnu;



MOJTy4YEeHUE HEPACTBOPHUMBIX OCHOBAHMH, BHITECHEHUE OJHOTO METAaJla JIPYTUM M3 pacTBOpa
CoJIy;

B3aMMO/JICHCTBHE THIPOKCHU/IA IIMHKA C PACTBOPAMU KHUCJIOT U IIEI0YEH;

pEIICHUE HSKCIEPUMEHTAIbHBIX 3ajau 1Mo TemMe «OCHOBHBIE KJIacChl HEOPTraHUYECKHX
COCTUHEHUINY.

Hepuoauveckuii 3akon u Ilepuoamyeckasi cucremMa xumMuyeckux 3viementos /I, H.
MennesaeeBa

Crpoenue atoMoB. XuMHuueckasi CBA3b. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.

[lepBble TOMBITKM KJIACCU(UKAIMA XUMHUYECKUX OdyeMeHToB. [loHsTHe o rpymmax
(cemelicTBax) CXOAHBIX JJIEMEHTOB: IIEJIOYHBIX M MIECJIOYHO3EMENbHBIX MeTajlaX, TaJloreHax,
WHEPTHBIX (OJIarOpoOAHBIX) Traszax. OJEMEHTBhI, KOTOphIe 00pa3yroT amMQpOTEpHBIC OKCHUIBI H
TUIAPOKCHUIBI.

Ilepuonnueckuii 3akoH. OtkpeiTHe Ilepuoaumueckoro 3akoHa. Ilepuomuueckas cucrema
xumuyecknx snementoB J[. M. MengeneeBa. KopoTkonepuoanas M JUIMHHONEPHOAHAS (OPMBI
tabmuiel «llepuoguyeckas cucrtema xummueckux asnemeHToB [[. M. MenneneeBay. Ilepuonbr u
rpynnsl (A- u b-rpynmnsr).

Ctpoenune aromoB. CoctraB aTtoMHbIX snep. M3orombl. PaanoakTUBHOCTBH. DJIEKTPOHBI.
DJIeKTpOHHAsT OpOWTANb. DHEPreTHYECKHEe YPOBHM W MOIYPOBHH aTtoma: s-, P-, d-opOurtaim.
DONeKTPOHHBbIE KOHPUTYPALIUU U 3JIEKTPOHHO-Tpaduueckre GopMyIbl aTOMOB. PUZNYECKUI CMBICIT
MOPSITKOBOTO HOMEPa, HOMEpa Tepruoaa M rpynnsl 3ieMeHTa. CTpoeHHe 3JICKTPOHHBIX 000JI0YEK
atroMoB TiepBbIX 20 xuMmMuueckux 3yemMeHTOB Ilepuomuueckoit cuctembl J[. M. MeHnneneena:
pacnpeesieHue 3JIEKTPOHOB 110 SHEPTeTUICCKUM YPOBHSIM, ITOAYPOBHSIM U opOuTaisimM. Ou3ndeckuii
cMmbich [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH WM3MEHEHUs PaJuyca aTOMOB XUMHUYECKHMX 3JIEMEHTOB, METALTUYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO Tpynmnam U nepuojamM. VM3MeHeHHe KUCIOTHO-OCHOBHBIX CBOWCTB
COCIMHCHUN XMMUYECKHX JJIEMEHTOB B TEPHOJIaX M TPyIMIax. XapaKTepUCTUKA XUMHUUYECKOTO
3JIEMEHTA O ero nonoxxkeHnuto B [leprnoanueckoint cucreme /1. 1. Mennaeneena.

3nauenue [lepuoauyeckoro 3akona u [leprnonnueckoi cUCTEMbl XUMUYECKUX JIEMEHTOB TSt
pa3BUTHSA HAyKU U npakTUku. [. 1. MeneneeB — yuyeHbli U rpaXkJaHuH.

DIEeKTPOOTPUILIATETLHOCTh XUMHUYECKUX DJIEMEHTOB. XMMUUYECKas CBSI3b. BUIBI XUMHUUECKON
CBSI3U: KOBAJICHTHAs MOJISIpHAs CBS3b, KOBAJICHTHAs HEMOJISIPHAS CBA3b, MOHHAS CBA3b. MeXaHU3MbI
00pa3oBaHusl KOBAJIEHTHON M MOHHOW CBSI3U. DJEKTPOHHBIE U CTPYKTYpHBIE (DOPMYJIbI BEIIECTB.
KaTtnoHBI 1 aHUOHBEI.

Kpucrannnaeckue u aMmopdHbie BelecTBA. THIBI KPUCTAUIMUECKUX PEHIETOK: HOHHAsi,
aTOMHasi, MOJIEKYJISIPHAsl U UX XapaKTEPUCTUKH.

Crenens okucnenus. OnpeseneHne CTerneHell OKUCIECHUSI aTOMOB B OMHAPHBIX COCTMHEHUSX.
OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. [Ipomecchl OKHUCIEHHS W BOCCTAHOBIICHHS.
Okucnmurenu W BoccTaHoBUTEeNH. COCTaBlIeHHE  ypaBHEHUW  TPOCTHIX  OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX pPEAKIMi M PACCTAaHOBKA B HHUX KOA(D(PUIIMEHTOB METOJOM 3JIEKTPOHHOTO
OajaHca.

DKCIEpUMEHTAIbHOE U3yUEHHE BEILIECTB U SBJICHUI:

03HAaKOMJICHHE ¢ 00pa3IiaMu METAJUIOB U HEMETAJIOB;

MOJICJIMPOBAHUE CTPOEHUSI MOJIEKYJ IpPU TMOMOIIM PUCYHKOB, MOJENEH, AJIEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYyT;

MPOBEJCHUE OMBITOB, WIUTIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil (ropeHue, peakliuu pa3ioKeHUs, COETUHEHUS).

Me:xnpeamernbie CBA3H

Peanu3anus MeXIIpeAMETHBIX CBSI3€H IPU U3YUEHUU XUMUU B 8 KJIACCE OCYIIECTBIISIETCS YEPE3
UCIIONIb30BaHUE Kak OOIIUX €CTECTBEHHO-HAyYHBIX MOHSTHH, TaK W TOHATUH, NPUHATHIX B
OT/IETIbHBIX €CTECTBEHHBIX HAyKaX.

OO0mue ecTecTBeHHO-HAyYHbIE TOHATHUS: sBJICHHE (Tpollecc), HAy4YHBIH (akT, TUIOTEe3a,
TEOpHs, 3aKOH, aHallu3, CUHTE3, KiacCUUKaIMs, MEePUOAUYHOCTh, HAOIIOJCHHE, SKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb.

®dusnka: SABICHUS MPUPOIBI, (PU3NYECKUE SBIEHUS, BEIIECTBO, TEJIO, ((U3NICCKUE BETUIHHBI,
eMHHUIIBI U3MEpPEHHs, 00hEM, Macca, arperaTHble COCTOSIHHME BEIIECTBA, aTOM, JJIEKTPOH, MPOTOH,



HEWTPOH, WOH, MOJIEKYJa, CTPOCHHE Ta30B, XHIKOCTEH W TBEPABIX (KPHCTAJUIMYECKUX) TEI,
BHGKTpI/I‘-IeCKI/II\;I 3apsad, KOJIUYCCTBO TCIIJIOTHI.

buonorus: 6uocdepa, horocunTes, mporecchl 0OMeHa BEIIECTB.

['eorpadus: atmocdepa, rugpocdepa, MUHEPAIIBI, TOPHBIE TTOPOABI, MOJIE3HBIE UCKOTIAEMbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

Texunomorus::  TexHocdepa,  NPOU3BOJACTBO,  XMMHYECKUE  TEXHOJOTHUH,  CBHIPbE,
KOHCTPYKIIMOHHBIC MaTCPHAIbI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMA IIPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OGPA3OBAHUSA (YT JIYBJIEHHBIA YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHI

JluyHOCTHBIE pe3yJIbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOIO OOHIEro oOpa3oBaHUS
JIOCTUTAIOTCS B XOJA€ OOyuYeHHUs XMMHUU B €IMHCTBE y4eOHOIl M BOCHUTATENBHON AESITENHbHOCTU
o0pa3oBaTeNbHON  OpraHuM3allid B COOTBETCTBUM C  TPAAMLMOHHBIMU  POCCUHCKHMU
COLIMOKYJIbTYPHBIMU U AYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMH B O0IIIECTBE MTPaBUIIaMU
¥ HOPMaMH TIOBEJICHUS U CIIOCOOCTBYIOT MPOIIeccaM CaMONIO3HAHUS, CAMOPA3BUTHS M COIIHATTU3AIIAN
oOyyJaronuxcs.

JIngHocTHBIE PE3YJIbTATBl OTPAKAKOT T'OTOBHOCTH O6yanOIL[HXC$I PYKOBOACTBOBATLCA
CUCTEMOM MMO3UTUBHBIX LIGHHOCTHBIX OPUEHTALIMI U PaCILIMPEHHE OMBITA IEATEIHHOCTH Ha €€ OCHOBE,
B TOM YHUCJIC B 4aCTH:

1) maTpMoOTHYeCKOro BOCIIUTAHUSA:

NpPOSBICHUE LEHHOCTHOIO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HAy4YHOMY H
HUCTOPUYECKOMY HACJE/MI0, TOHMMaHUEe 3HAYCHUS XMMHUYECKOM HAayKh M TEXHOJOTMH B >KU3HU
COBPEMEHHOTO O0IIIeCTBa, B pa3BUTHH SKOHOMHKH Poccru 1 CBOETO peruoHa;

2) rpa/JIaHCKOr0 BOCIIUTAHUS:

MNpeaACTaBJICHUEC O COLNHUAIBHBIX HOPMAX MW IpaBHJIaX MECKIMYHOCTHBIX OTHOILIEHUH B
KOJUIEKTUBE, TMPOSIBJICHHE KOMMYHUKATUBHON KyJbTYphl B Pa3sHOOOpPa3HOH COBMECTHOM
JeSITCIIBHOCTH;

CTpeMJICHHE K B3aMMOIIOHHMAHHUIO U B3aMMOIIOMOIIM B IMpollecce yueOHOW M BHEyueOHOU
JIESITEIIBHOCTH;

TOTOBHOCTH OLIEHWBAaTh CBOE IMIOBEACHHE M TIOCTYNKH CBOUX TOBAPHUIIECH C MO3UIUH
HPAaBCTBCHHLIX W ITPABOBBIX HOPM C Y4€TOM OCO3HAaHUA HOCJIG[[CTBI/Iﬁ IMOCTYIIKOB;

3) popMupOBaHUS IEHHOCTH HAYYHOI'0 IIO3HAHUS:

MHPOBO33PCHUYCCKHUEC IPCACTABJICHUA O BCIICCTBE U XUMHUYECKOU pC€akuuu, COOTBETCTBYIOIIUC
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd W HEOOXOIUMBIE 7Sl MOHHUMAHMS CYLUTHOCTH HAay4YHOMN
KapTHUHBI MUPA;

OCO3HAHHWE IICHHOCTH HAy4YHOTO TIO3HAHMUS IS Pa3BUTUS KaXIOTO YeloBeKa U
MPOU3BOAUTCIIBHBIX CHIJI O6HIGCTBa B IICJIOM, pPOJIM U MECTAa HAYKH «XHUMHUS» B CUCTEME HAay4YHBIX
MPEJICTABICHUI O 3aKOHOMEPHOCTSX Pa3BUTUS MPHUPOABI, B3AUMOCBS3AX YeJIOBEKa C MPUPOIHOU U
TEXHOJOTHYECKOW CPEZION;

MO3HABaTEeNIbHAsE MOTHUBAIlUS W HHTEpec K OOydYeHHI0, TOTOBHOCTb M CIIOCOOHOCTH K
CaMOpPa3BHUTHIO H CAMOOOPA30BAHUIO, K HCCIICIOBATEIILCKON JACSITEILHOCTH, K OCO3HAHHOMY BEIOODPY
HATPaBIIEHUS ¥ YPOBHSI JAIbHEUIIIETO O0yUYEHUS;

4) BOCIUTAHUSI KYJbTYPbI 310POBbSI:

OCO3HaHHE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 37I0POBbIO, YCTAHOBKA Ha
3/10pOBBIil 00pa3 KU3HU, OCO3HAHHE MOCIEACTBUI U HEMPUATUE BPEIHBIX MPUBbIUEK (YIIOTpEOIeHUS
QJIKOTOJIsl, HAPKOTUKOB, KypeHUs), HEOOXOIUMOCTU COOIIOACHHS TMpaBWiI OE30MacHOCTH MPHU
06pan1eHI/m C XUMHUYECCKNMU BCIICCTBAMU B y‘-Ie6HI)IX " )KU3HCHHBIX CUTYyalluAX;

5) Tpy10BOro BOCIIUTAHUA:

dbopMHUpOBaHWE IIEHHOCTHOTO OTHOIIEHUS K TPYIOBOM JEATEILHOCTH KaK €CTECTBEHHOM
MOTPEOHOCTH YeNlOBEKa M K HMCCIEIOBATEIbCKOW AESITENbHOCTH KaK BBICOKO BOCTPEOOBaHHOU B
COBPEMEHHOM OOIIECTBE;

pa3BUTHE HMHTepeca K mpodeccHsiM, CBSI3aHHBIM C XHMMHEH, B TOM uuCle K mpodeccusm
Hay4JHOU c(heprl, 0CO3HAHNE BO3MOKHOCTH CaMOpeaTn3alluy B 3TOH cdepe;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

OCO3HAHUC HGO6XO}II/IMOCTI/I OTHOIICHHA K MPUPOAC KaK UCTOYHUKY KHU3HH Ha 3CMJ'IC, OCHOBC
€€ CyIIeCTBOBAHNUS;

MOBBILICHUE YPOBHS JKOJIOTUYECKOM KyJIbTYphl: NPUOOpETEHHE ONbITa IUIAHWPOBAHUSA
MOCTYIKOB MW OLCHKHU HUX BO3MOXHBIX HOCJICIICTBI/II\/JI JJISL Opr)KaIOH_Ieﬁ CpCabl; OCO3HAHUC
IJ100abHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTeil UX pelIeHHs]; CIOCOOHOCTh MPUMEHSTh
3HAHUA, MMOJTY4YaCMbIC MPU U3YUYCHHUU XUMHUH, I PCHICHHA 3adad, CBA3AHHBIX C 0pr>1<a}omei/'1



Cpeoil; aKTUBHOE HEMPUATUE NCUCTBUI, MPUHOCIIIUX BPE OKPYKAIOIIEH Cpelie; OCO3HAHHE CBOEH
POJIM KaK Trpa)kIaHUHA U TOTPEOUTENs] B YCIOBHIX B3aUMOCBS3HM MPUPOJHOM, TEXHOJIOTUYECKON U
COLMAJIBHOM CpeJl; TOTOBHOCTh K YYacTHUI0 B MPAKTHUYECKON JESATEIbHOCTH HKOJOTHYECKON
HaIPaBJIECHHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MertarnpenMeTHbIe pe3yabTaThl 00y4alOUINXCsl, OCBOUBIIMX MPOTPAMMY IO XUMHHA OCHOBHOTO
o0uiero o0pa3oBaHus, BKIIOYAIOT:

YCBOCHHUE MEXAUCLUUIIMHAPHBIX (MEXIPEAMETHBIX) MOHATHH, OTpa)karoluX MaTepUaIbHOE
€IMHCTBO MHUpPa U MPOLECC MO3HAHUs (BELIECTBO, CBOMCTBO, SHEPIUs, SIBJICHUE, HAyUHBIH (aKT,
3aKOHOMEPHOCTb, THIIOTE3a, 3aKOH, TeOpHs, HaOII0IeHIEe, U3MEPEHHUE, NCCIICTOBAHHIE, IKCTIEPUMEHT
H IpyTHe);

OBJIaJICHUE YHUBEPCAIbHBIMU y4eOHBIMU JNEUCTBUSAMU (mo3HaBaTEIbHBIMH,
KOMMYHHUKAaTUBHBIMH, PETYJISATUBHBIMM), BaXHBIMMU JUIs IMOBBILICHUS 3(P(PEKTUBHOCTH OCBOEHUS
colepkaHus ydeOHOro mpenMera, (OpPMUPOBAHHUS KOMIIETCHIIMH, a TakKe IPOEKTHO-
UCCIIEI0BATEIbCKON AEATENbHOCTH 00yUaloIINUXCs B Kypce XUMUH;

CIIOCOOHOCTH MX UCIOJIB30BaTh B YUEOHOH, I03HABATEIbLHON U COLMATbHON IIPAKTHKE.

ITo3HaBaTebHbIE YHUBEPCAJbHBIC yqeﬁnble JeHCcTBUA

Ba3oBble 1oruyeckue aeicTBUA:

YMEHHUSI HCTIOJIb30BaTh PUEMBI JIOTMYECKOTO MBIIIJICHUS TIPH OCBOSHUHU 3HAHUI: paCKpPBIBATh
CMBICJI XUMUYECKUX MOHATUH (BBIICISATH UX CYIIECTBEHHBIC IPU3HAKH, yCTAaHABIUBATH B3aUMOCBSI3b
C JpYyTUMH TOHSATHSMH); aHAJIM3UPOBATh, CPAaBHUBATh, 0000IIAaTh, BHIOMpPATh OCHOBAHUS JUIS
KJIacCU(UKALMN M CUCTEMATH3AIMHA XUMUYECKIX BEIIECTB M XUMHUECKUX PEAKIUi; yCTaHABINBATh
NPUYNHHO-CJIEJICTBEHHBIE CBSI3M MEXKAY OOBEKTaMHU M3YYEHHS; CTPOUTDH JIOTUUECKHE PACCYKICHUS
(MHIYKTUBHBIC, ICTyKTHBHBIC, [0 AaHAJOTHM); NpPEJIaraTb KPUTEPHH H BBIIBIATH 0OIIUE
3aKOHOMEPHOCTH U MPOTHUBOPEUMs B M3YyYaeMbIX IpOLECCaX U SBJICHUAX; NMPOBOAUTH BBIBOJABI U
3aKIIIOYCHHS; YMEHHS IPUMEHSTH B ITPOIECCEe MO3HAHUS MTOHTHS (IPEAMETHBIC U METAIPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJENHU, HCHOJIb3yeMble B XUMHH, MPeoOpa3OBbIBATH MOEIbHBIC
NPEJCTAaBICHUS — XUMHUYECKMU 3HAK (CHMMBOJI DIIEMEHTa), XMMHYecKas (QopMmyla W ypaBHEHHE
XMUMHUYECKON peakliu — MPH PElIeHuH Y4eOHBIX 3a/1a4; C Y4€TOM 3THUX MOJIENbHBIX MPEeCTaBIeHUN
XapaKTeprU30BaTh N3y4aeMble XUMUYECKHE BEIIECTBA U XUMUIECKHAE PEAKIINH.

Ba3oBble ucciienoBarebcKue 1eicTBUA (MeTO/IbI HAYYHOI0 MO3HAHUS BeleCTB M SIBJICHMI):

YMEHHUSI IPUMEHSTh METO/bl HAYYHOTO TIO3HAHUSI BEIIECTB M SIBICHUH HAa SMIUPUYECKOM U
TEOPETUYECKOM ypPOBHAX B Yy4yeOHOW TMO3HABaTeIbHOM W  MPOEKTHO-UCCIIEA0BATENBCKOM
NesITeTTbHOCTH,

YMEHHUSl HCHOJb30BaTh IOCTABJICHHBIE BONPOCH B KAayecTBE HMHCTPYMEHTa IO3HAHUSA U
CaMOCTOSITENIbHO CTAaBUTh BOTIPOCHI; aHATM3UPOBATH (DaKThI, BEISIBIATH U (JOPMYIUPOBATH MTPOOIIEMY,
OTIpeNeNATh LeNb U 33Jjaud, COOTBETCTBYIOILINE PEIICHUIO MPOOIeMbl; MpeagaraTb OMUCATEIbHYIO
WA OOBSICHUTENBHYIO THIIOTE3Y M OCYIIECTBIISITH €€ NMPOBEPKY; YMEHHs MPOBOAUTH W3MEPEHUS
HEOOXOIMMBIX MapaMEeTPOB, BBIYMCICHHS, MOJAEIMPOBAHME, HAOMIOACHUS M DKCIIEPHUMEHTHI
(peanpHBIE W MBICIICHHBIC), CAMOCTOSITENILHO MPOTHO3UPOBATh PE3YJIbTaThl, (OPMYIHPOBATH
0000111eHUs] U BBIBOJIBI TIO pe3yJIbTaTaM MPOBEIECHHOIO OMbITa, UCCIEIOBAHUS, COCTABIATH OTYET O
MIpoJIeTIaHHOM padoTe;

Pabora ¢ nnopmanmeii:

YMEHHUSI OPUEHTHPOBATHCS B Pa3UYHBIX HCTOYHWKAX HH(MOpMAIMu (HAYIHO-TIOMYJIsSIpHAs
JUTepaTypa XMMHYECKOTO COJIepKaHWs, CIpaBOuYHble TmocoOusi, pecypcsl VHTepHeTa);
aHATM3UPOBATh NH(POPMAIIHIO U KPUTHIECKH OIEHUBATH €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNUBOCTH,
0TOMpaTh U MHTEPIPETUPOBATH MHPOPMALINIO, 3HAYMMYIO JJIsl pellieHus] yueOHOH 3a/1aun; yMEHUs
NPUMEHSTh pa3IHdHble METOABI U (OPMYIHPOBAThH 3aMPOCHI TPU TIOUCKE U 0TOOpE WH(POPMAIIHH,
HEOOXOIUMOW  JUIsl  BBINOJMHEHHMA ~ Y4eOHBIX  3a/a4;  HCIOJb30BaTh  MH(POPMALMOHHO
KOMMYHUKATHBHBIE TEXHOJIOTHH M Pa3JNYHBIC MOUCKOBBIE CHCTEMBI; CaMOCTOSTEIbHO BHIOMPATh
ONTUMANIbHYI0 (GOpMYy HpeicTaBieHus HH(PopMalMU (CXeMBbl, TpadUKH, AUATPaAMMBbI, TaOJIUIBI,



PHUCYHKH U Jpyrue (popMbl); YMEHHSI UCIIOIB30BaTh HAYYHBIN S3BIK B KAYECTBE CPEICTBA PabOTHI C
XUMHUYECKON MH(pOopMaLKeil; MPUMEHITh MEXIIPEeIMETHbIE ((PU3NYeCKre U MaTeMaTHYeCKHUe) 3HAKU
¥ CUMBOJIBI, pOopMYyITbl, aOOpeBHUATYpBI, HOMEHKIJIATYPY, UCIIOJIB30BATh M MTPEOOPa30BhIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble JelCcTBHUA:

1) ymenus o01enust (MMCbMEHHOM M YCTHOM KOMMYHUKAIIUHN ):

MPEJICTaBIISATh IOJYYCHHbIE Pe3yJibTaThl I103HABATEIBHOW JESATENbHOCTU B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; IyOJMYHO BBICTYNATh C MPE3EHTAIMeH pPe3ylbTaTOB BBITIOJHEHUS
XUMHYECKOT0 HKCIEepUMEHTa (MCCIeA0BaTEIbCKOM J1abopaTOpHOW WM MPAKTUYECKOW paboThl,
y4eOHOI0 MPOEKTAa); B X0JI€ Majgora u (Uin) JUCKYCCUHU 3a7aBaTh BOIPOCHI MO 00CYK1aeMON TeMe
U BBICKAa3bIBaTh HUJEH, (OPMYIHpPOBaTh CBOM MPEMIOKEHHUS OTHOCHUTEIBHO BBIOJIHEHUS
IIPEMIOKEHHOM 3aa4H.

2) yMeHus y4eOHOTr0 COTpYIHUYECTBA (TPyNIoBas KOMMYHUKAIIHS):

y4acTBOBATh B TPYMITOBEIX JopMax pabOTHI: IIAHKPOBATH OPTraHU3AIUI0 COBMECTHOU paOOTHI,
OTIPEICIIATh CBOIO POJIb, PACIPENEATh 3aa4d MEXIY YWICHAMU TPYIIBL, BBIIOJHATH CBOIO YacTh
paboThl, KOOPIUHUPOBATH CBOM JICHCTBUS C JCUCTBHSIMH JIPYTHX WICHOB KOMAHJBI, ONPEICISThH
KPUTEPUU TI0 OLICHKE KauecTBa BBIIIOJIHEHHOM paboThl; pelaTh BO3HUKAIOIIME TPOOIEMbI HA OCHOBE
ydera 001X HHTEPECOB U COTIIACOBAHUS IMO3HIIHN, y9aCTBOBAThH B O0CYKICHHH, OOMCHE MHCHHSIMH,
«MO3TOBOM LITYpME» U APYTruxX GpopmMax B3aUMOJCHCTBUS.

PeryisiTuBHBIC yHMBepcalbHble y4eOHbIe AeiicTBUSA

OBnajeHne yHUBEPCAIbHBIMU YUEOHBIMH PETYJIATUBHBIMU JIEHCTBUAMHU BKJIIOYAET pa3BUTHUE
caMOOpraHu3allu, CAMOKOHTPOJIS, CAMOKOPPEKIIUH, B TOM YUCJIE:

YMEHHUs peliaTh y4eOHbIE U UCCIIE0BATENIbCKUE 3a/1aul: CAMOCTOSITEIbHO BBIOMpATh CIIOCO0
pemeHust y4eOHOW 3amaur (CpaBHUBATh HECKOJBKO BAapHAHTOB pEIICHUS, BHIOMpaTh Hambojee
HOJIXOASAIINH ¢ yUeTOM CaMOCTOSITENILHO BBIIETIEHHBIX KPUTEPUEB), MIJIAHUPOBATh CBOIO padoTy Mpu
pemieHnH y4eOHOM WM HCCIEeI0BaTeNbCKOW 3aJaud; Ha OCHOBE IIOJYYEHHBIX pPE3yJbTaTOB
dopMmyaMpoBaTh 00OOIIEHHS W BBIBOJABI, MPOTHO3UPOBATh BO3MOXHOE pa3BUTHE MPOILIECCOB;
AQHAJIN3UPOBATh PpE3yJbTAThl: COOTHOCHUTH CBOM JIEUCTBUS C IUIAHUPYEMBIMU pe3yJbTaTaMH,
OCYLIECTBIISATh CAMOKOHTPOJIb JAESATEIBHOCTH; KOPPEKTUPOBATh CBOKO JESITEIBHOCTH Ha OCHOBE
caMOaHaJM3a U CAMOOIICHKH.

MNPEAMETHBIE PE3YJIBTATbBI

[TpenMeTHBIE pe3ysIbTaThl OCBOSHUS IPOrPaMMBbI 10 XUMUHM OCHOBHOT'O 00ILIEro 00pa3oBaHus
Ha YyrIyOJEeHHOM YpPOBHE HMMEIOT oOIlee ConepKaTelbHOe AP0 C MPEIMETHBIMU pe3yJbTaTaMu
0a30BOro ypOBHS, COTJacOBaHbl MEXIY COOOH, YTO TO3BOJISIET PEaIU30BBIBATH YINyOJEHHOE
U3yuyeHHe KaK B paMKaX OTIENbHBIX KJIACCOB, TaK W B paMKax peaju3allMd WHAWBUAYAIbHBIX
00pa3oBaTeNbHBIX TPACKTOPUH, B TOM YHCIIE UCIIONIB3Ys CETEBOE B3aUMOIeiicTBHEe opranu3ammy. [1o
3aBEpIIEHUH peaJH3alMyi MPOrpaMMbl YIIIyOJEHHOTO YPOBHS OOydarolIuecs CMOTYT JeTajbHee
OCBOUTBH MaTepuall, OBJIAJIETh PACUIMPEHHBIM KPYIOM MOHSATUI U METOJOB, peniath 3afadu Oosee
BBICOKOT'O YPOBHSI CIIOKHOCTH.

[IpenMeTHBIE pe3yabTaThl BKIOYAIOT: OCBOCHHE 00yYalOIMMUCS HAYYHBIX 3HAHUN, YMEHUH U
croco0oB JIeHCTBUM, creun(UYecKux A MpeAMETHOH 001acTH «XUMHs»; OCHOBBI HAYyYHOI'O
MBIIJICHUA; BHUABI ACATCIIBHOCTH 110 IIOJYUYCHHWIO HOBOI'O 3HaHHWA, €ro HWHTCPHIpCTALUU,
npeoOpa3oBaHUIO0 M NMPUMEHEHUIO B PA3IMUYHBIX YUYEOHBIX M PEAIbHBIX >KU3HEHHBIX YCIIOBHSIX;
o0ecreunBaroT BO3MOYKHOCTD YCIEITHOT0 00y4YeHHs Ha CIIeIyIOIIeM YpOBHE 00pa30oBaHMsL.

K xon1ty oOyuenus ¢ 8 knracce y odyuaromerocst 0yayT chopMUpPOBaHBI CISAYIOMINE MPEIMETHBIE
pe3yJbTaThl U3YUYEHUS] XUMHUHU Ha YIIyOJIeHHBIM YPOBHE:



PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX ITOHATHI: aTOM, MOJIEKYJIa, XMMUYECKHH 3JIEMEHT,
MeTalJl, HEMETalll, aJUIOTPOIUs, IPOCTOE BELIECTBO, CIOKHOE BEILECTBO, CMECh (OJHOpPOAHAsA U
HEOJHOPOJHAsA), BAJCHTHOCTb, OTHOCHUTEIIbHAs aTOMHAas M MOJIEKYJsIpHas Macca, KOJINYECTBO
BEIIECTBA, MOJb, MOJIIpHAs Macca, MaccoBas I0JI1 XMMHYECKOTO DJJIEMEHTa B COEAMHCHHU,
MOJISIPHBIH  00BEM, OTHOCHUTENIbHAs IUIOTHOCTh Ta30B, OKCHJ, KHCJIOTAa, OCHOBaHHE, COJlb,
amM(OTEpHBI OKCHA, aM(pOTEPHBIH THIPOKCUA, XUMHUYECKas peakius, Kiaccu(ukanus peakuuid:
pPEaKLMU COEJUHEHUs, PeaKUUH Ppa3IOKEeHUs, peaklUuu 3aMeLICHMs, peakuuu oOMEHa, IK30- U
SHJIOTEPMHUUYECKHE PEAKIMH; TEIUIOBOW 3((EKT peakuuu; SApO aToMa, SJIEKTPOHHBIN CIoW aToMa,
aTOMHasi OpOMTalb, PAJIyC aTOMa, XUMHUECKasi CBS3b, NOJISPHAS U HEMOJIAPHAsl KOBAJIEHTHAS CBSA3b,
MOHHAasI CBSA3b, MOH, KATHOH, aHWOH, PACTBOP, MaccoBasl J10JIs BEIIECTBA (IPOLIEHTHAs! KOHLIEHTPALINs)
B PacTBOpE, MOJSPHAs KOHLEHTPALUs BEIIECTBA B PACTBOPE; JIEKTPOOTPHULIATEIBHOCTD, CTEIEHb
OKHUCJICHHS, OKHUCJIUTEIM M BOCCTAHOBMUTEIM, OKUCIEHME U BOCCTAHOBJIEHHME, OKHCIMTEIbHO-
BOCCTaHOBUTEJIbHBIE PEAKLIUU, METO/J] 3JIEKTPOHHOrO OalaHca;

WUTIOCTPUPOBATh B3aMOCBSI3b OCHOBHBIX XUMHMUYECKUX MOHSATUN U MPUMEHSTH 3TU MOHATUS
IIPY OIIMCAHMH BELIECTB U UX IPEBPAILCHUN;

UCTIOJIF30BaTh XUMHUYECKYI0 CHMBOJIUKY JJISl COCTaBICHHS (POpPMyII BEIIECTB M YpaBHEHUIA
XUMHYECKHUX PEaKIIN;

OTIPENIeNIATh BaJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETICHb OKUCIICHHS
3JIEMEHTOB B OWHApHBIX COEIMHEHMSIX, MPHHAJICKHOCTh BEIIECTB K OIPEIEJIEHHOMY KJlaccy
COeIMHEHUI 10 opMyJiaM, BUJbl XUMUYECKON CBSI3U (KOBAJEHTHON U MOHHON) B HEOPraHMYECKHUX
COCIMHEHUSX;

pPacKpbIBaTh CMBIC]I 3aKOHOB COXPAaHEHMsS MacChl BEILECTB, IIOCTOSIHCTBA COCTaBa,
[Tepuoagnueckoro 3akoHa J[. 1. MenneneeBa, aToMHO-MOJIEKYJISIPHOM TEOPUH, 3aKOHAa ABOraipo u
€ro cleACTBUM, IPEJCTaBICHUN O HAYYHBIX METO/1aX I03HAHHUS, B TOM YHUCJIE IKCIEPUMEHTAIbHBIX U
TEOPETUYECKUX METOJAX UCCIIEIOBAaHUS BEIECTB U U3YUYECHUS XUMUUECKUX PEaKLINN;

JEMOHCTPUPOBaTh TOHMMAHUE TEPUOJANYECKOM 3aBUCUMOCTU CBOMCTB XMMHYECKHX
3JIEMEHTOB OT UX NosiokeHus B [lepuoaudeckoii cucreme:

OTKCHIBATh U XapaKTepu3oBaTh TabnmuHyro Gopmy [lepnonndeckoil cMCTeMbl XUMHYECKUX
AJIEMEHTOB: pa3MyaTh MOHATHUS «IJaBHas moArpynna (A-rpymnma)» u «mobodnas noarpynmna (b-
rpynmna)», «Majble Nepuoib» U «OO0JIbLINE TEPHOIBI»;

COOTHOCHTh 0003HaueHMs, KOTOpble HMewTcs B Tabnuue «llepuoguueckas cucrema
xumuueckux snemeHToB JI. . MenneneeBa», ¢ YUCIOBBIMHU XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps] A1pa, o0lee YnciIo IEKTPOHOB U paciipe/ielieHue UX 1o
AIIEKTPOHHBIM CJIOSIM);

OOBSICHATh CBsI3b MOJIOXKEHMs 3JeMeHTa B Ilepmommueckoil cucreme ¢ pacrpenesieHueM
AJIEKTPOHOB IO SHEPTeTUYECKUM YPOBHSM, MOJYPOBHSM M OpOMTAIsIM aTOMOB IEPBBIX YETHIPEX
NIEPHOJIOB;

KJIACCU(UIIMPOBATh XHUMHUYECKHE 3JIEMEHTbI, HEOpraHMYeCKHE BEILIeCTBa, XHMHUYECKUE
peakuuu (1o YUCIy U COCTaBY YYacTBYIOIIMX B PEAKIMM BEIIECTB, 110 TEIULIOBOMY 3 (DEKTy);

XapaKTepu30BaTh (OMHUCHIBATh) (PU3NUECKHE U XUMHUYECKHE CBOMCTBA MPOCTBIX U CIIOKHBIX
BEIIIECTB: KUCIIOPOJIa, BOAOPOAA, BOJbI, O0IME XUMHUECKUE CBOIICTBA OKCHJIOB, KUCIIOT, OCHOBAaHUM
U coJiel, TeHETUYECKYIO CBSI3b MEKIYy HUMM, MOATBEPXKAas IPUMEPAMH MOJIEKYJIIPHBIX ypaBHEHUIN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

OMKCHIBATh POJIb KHUCIOPOZAa, BOJOPOAA U BOJBI B TNPUPOIHBIX Mpoleccax, B MKUBBIX
OpraHM3Max, HX [PUMEHEHHE B PpA3JIMYHBIX OTPAciIAX MPOMBIIUIEHHOCTH, BO3MOXKHOE
HCIIOJIb30BaHNE B COBPEMEHHBIX TEXHOJIOTHSAX;

OOBSICHATH U MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX COCTaBa M CTPOEHMUS,
BO3MOXKHOCTH MPOTEKaHUSI XUMUYECKHX MTPEBPAIICHUH B Pa3IMYHbIX YCIOBUSIX;

BBIUNCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAcChl BEIIECTB, MOJISIPHYIO Maccy
CMECH, MOJBHYIO JOJI0 XHMHUYECKOrO JJIEMEHTA B COCIAMHEHUH, MAacCOBYIO OO XMMHYECKOTO
alIeMeHTa 1o (opMyJie COETUHEHHUS, HAXOJUTh IPOCTEHIIYI0 (JOPMYITy BEIECTBA IO MACCOBBIM HIIU
MOJIBHBIM JOJISIM JJIEMEHTOB, MAacCOBYIO JOJIO BEILECTBA B PACTBOPE, MOJIPHYIO KOHIICHTPALUIO
BELIECTBA B paCTBOPE, IPOBOJUTH PACUETHI 110 YPABHEHUSIM XMMHUECKON peaKluu;

IIPUMEHATh OCHOBHBIE OICPAllM¥ MBICIUTEIBHON JAEATEIBHOCTH — aHAJIW3 M CHUHTES,
cpaBHeHHe, 0000IIeHNE, CUCTEMAaTH3AINIO, KJIACCU(PUKALINIO, BBISBICHUE TPUYHMHHO-CIIEICTBEHHBIX



CBsi3el — JUI U3YUYEHHUs CBOICTB BEILECTB U XMMHUYECKHX PEAKIMH, €CTECTBEHHO-HAyUHbIE METO/IbI
NO3HAHUS — HAOII0IeHNEe, N3MEPEHUE, MOJICTUPOBAHNE, SIKCIIEPUMEHT (PEabHbIM U MBICIICHHBIH) —
JUI OCBOCHUS yUEOHOT0 COJIEepKaHMs;

pacKpbIBaTh CYIIHOCTb IIPOLIECCOB OKUCIIEHHWS M BOCCTAHOBJIEHMS, COCTaBJIATh YpaBHEHUS
IPOCTBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI (METOJOM 3JIEKTPOHHOIO OajaHca);

YCTAaHABJIMBATh CBA3M MEXKIY pEaJbHO HAOIIOAAEMbIMU XUMHUYECKUMHU SIBICHUSMHU MU
poleccaMy, MPOUCXOJAIIMMU B MAaKpO- U MHKPOMHpE, OOBACHATh NMPUYMHBI MHOI000pasus
BEIIIECTB, COOTHOCUTh XUMHUYECKUE 3HAHUS CO 3HAHUSIMU APYTUX YUEOHBIX MPEIMETOB;

coburoiaTh npasuiia 0e30nacHo paboThl B 1a00paTOPUM MPHU UCHOIb30BAHUU XUMHUYECKOM
nocynsl U 000OpyNOBaHMSA, a TaKKe MpaBuUia OOpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLMSAMHU BBIIOJHEHUS JJAOOPATOPHBIX OIBITOB U MPAKTHYECKUX PabOT MO MOJYUYCHHIO U
COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOIOpPOJA M KHCIOPOZa), NMPUTOTOBJICHUIO PACTBOPOB C
OIpeIelIEeHHOW MaccOBOM J10JIeil paCTBOPEHHOr'O BELIECTBA, PEIICHUIO YKCIEPUMEHTANIbHbIX 3aJa4
110 TeMe «OCHOBHBIE KJIACCHl HEOPIraHUUECKHUX COCIUHEHUID;

JIEMOHCTPUPOBATh BJIAJICHUE OCHOBAMM XMMHYECKOM IPaMOTHOCTH, BKIIIOYAIOIIEH yMEHUs
0e301acHOro0 00paIIeHus ¢ BEIIECTBAMH, UCTIONB3YEMBbIMHU B IIOBCEIHEBHOW )KU3HHM, a TAKXKE 3HAHNE
IPaBUJI NTOBEJIEHUS B LENAX cOepeKEeHNUs 37J0POBbsl M OKPYXKAIOIEH cpeibl.
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