MHUHHACTEPCTBO IMTPOCBEMIEHNSI POCCUIICKOI ®EAEPALINA

MunucrepcTBo 00pa3oBaHus 4 Haykn PecnyOaukn bamkoprocran

TocyaapcrBenHoe kazeHHoe CepaduMOBCKOe criennaibHoe y4eoHo-

BOCIIMTATC/ILHOC oﬁmeoﬁpasonaTeﬂbnoe YUpexaceHHe 3aKPbITOI'O THIIA

PACCMOTPEHO
PyxgpogaTens [IIMO

/ ITonsxosa B.41.
IIpotokon Ne 1
ot "22" 08. 2023 r.

COI'JIACOBAHO// , - “ YTBEPXJIEHO
3am.zupexropa o YP ' Tlapexrop TKCCYBOVY3T
[Mlakuposa UH. 2= Antnarynos P.K.
o/ Tipukad No LA€, /7
oT"247/08. 2023 T.

or "23" 08. 2023 K

AJAIITUPOBAHHASA
PABOYAS ITPOT'PAMMA

y4eOHOro npegmera «XuMus

s ooyuaromuxcs 8-9 knaccos ¢ 3I1P

c. CepadumoBckmnii, 2023 r.



IHOACHUTEJIBHASA 3AIIUCKA

[IporpamMmMa o XMMHUU Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHUsS COCTaBJIEHA HA OCHOBE TPeOOBaHMM K
pe3ysibTaTaM OCBOGHHMS OCHOBHOW 00pa3oBaTeNbHOH MpOrpaMMbl OCHOBHOTO 00mero oOpa3oBaHuS,
npencrasieHHsix B ®I'OC 00O, a takxe Ha OcHOBE (eaepalbHON pabodeld MpOrpaMMbl BOCIIUTAHHS U C
y4€TOM KOHIENLMH MpenojaBaHus Y4eOHOTO mpeamera «XuUMHUS» B 00pa30BaTeNbHBIX OpraHU3aLUsIX
Poccutiickoit ®eaepanuu.

[IporpamMa mo xumMum Aa€T TpEACTaBICHHE O ILesIX, oOmel crpaTerud OOy4YeHHs, BOCIUTAHUS U
pa3BuUTHs OOYYAlOIIUXCSl CPEACTBAMU y4eOHOro TpeAMeTa, YyCTaHaBIMBAET O0s3aTelNbHOE MPEAMETHOE
coJiep>kaHue, IpeayCcMaTpUBaeT paclpeiesieHue ero 1o KiaccaM M CTPYKTYpPHpOBaHHE IO pasiesiaM U TeMam
OpOrpaMMbl [0 XUMHH, OIPEJeNsieT KOJMYECTBEHHbIE M KaueCTBEHHBIE XaPaKTEPUCTHKH COJAEPIKaHMS,
PEKOMEHIyeMYI0 TIOCIIEA0BATENbHOCTh M3YyYCHHsT XMMHUHU C YYETOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX
CBsI3€i, JIOTMKH Y4e€0HOro Ipolecca, BO3PACTHBIX OCOOCHHOCTEH OOYYalOLIMXCs, OMpeNessieT BO3MOXKHOCTH
npeaMera Ui peaju3alud TpeOOBaHHWH K pe3ysibTaTaM OCBOCHMsSI OCHOBHOM 00pa3oBaTelIbHOH MpOrpaMMbl Ha
YPOBHE OCHOBHOr0 00miero oOpa3oBaHMA, a Takke TpeOOBaHWI K pe3ylibTaraM OOyYeHUs XMMHU Ha YPOBHE
Hesiel M3y4yeHHs MpeaMeTa W OCHOBHBIX BHJOB Y4EOHO-IIO3HABATEILHOW JESTENBHOCTH O0yYarolerocs o
OCBOCHUIO YYEOHOTO CO/ICPIKaHHUS.

3HaHUe XUMHUHU CIYKUT OCHOBOH U1 HOPMHUPOBAHUSI MUPOBO33pEHUS 00y4aloLIerocsi, ero npeAcTaBIeHAN
0 MaTepuUalbHOM C€IMHCTBE MHpa, BaKHYIO pOJb UrpaloT (QopMupyeMble XUMHEH MpPEICTABICHUS O
B3aMMOIIPEBPAILCHHUAX SHEPTUH U 00 DBOJIIOLMH BEIIECTB B MPUPOAE, O MyTAX PEIICHHs IIOOAIBHBIX MPOOIeM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETHUECKOHN, UILEBON M HKOJOTHYECKON 0e30MacHOCTH,
npobJeM 34paBoOXpaHEHHS.

Wzyuenne xummu:

CHOCOOCTBYET pean3alui BO3MOXHOCTEH AJISI caMOpa3BUTUS U (JOPMHUPOBAHUS KyJIbTYpPhl JIUYHOCTH, €€
001m1eit u (yHKIIMOHAIBHOM TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHUPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00yuarommxcsi, HABBIKOB HX
CaMOCTOSITEIbHON Yy4eOHOM NEesITENbHOCTH, SKCIICPUMEHTAIBHBIX U HUCCIENI0BATEIbCKUX YMEHUH, HE00X0IUMBIX
KaK B [IOBCEHEBHOM JKU3HU, TaK U B IPO()eCCHOHATBHOMN NesITeIbHOCTH;

3HAKOMMT CO CTIELU(PHUKOI HAYyYHOTO MBILIUICHHS], 3aKJIaIbIBAET OCHOBBI LIEJIOCTHOT'O B3IV HAa €JUHCTBO
HPUPOABI U YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM 3TAIIOM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHON IPaMOTHOCTH
oOydJaromuxcs;

crocoOcTByeT ()OPMHUPOBAHUIO LICHHOCTHOT'O OTHOLLICHHUS K €CTECTBEHHO--HAYUHBIM 3HAHUSAM, K PUPOJE,
K 4eJIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHNE 00ydaIOMUXCS.

JlanHple HampaBneHWss B OOyYEeHWHM XHMHW OOECIEYMBAIOTCA CHENU(UKON COMAepKaHUs Y4eOHOTO
npeaMera, KOTOPBIA SABISIETCS MNMENAarornvyeckd aJalTHPOBAaHHBIM OTpPaKeHHEM O0a30BOM HayKHM XHMHUHM Ha
OIIPEAENEHHOM JTane e€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHHsI OPHEHTHPOBAH Ha OCBOEHHE OOYYaIOITUMHUCS
CHCTEMbI IEPBOHAYAIBHBIX MTOHATUH XUMHH, OCHOB HEOPTaHMYECKOH XUMHUH U HEKOTOPBIX OTAEIBHBIX 3HAUNMBIX
MOHSTUH OPraHUYEeCKON XUMUU.

CrpykTypa colep:KaHusl IPOrpaMMbl IO XMMHUH C(POPMHUpPOBaHA HAa OCHOBE CHCTEMHOTO MOAXOAA K €€
n3yueHnto. Conep:kaHue CKIaIbIBaeTCs U3 CUCTEMbl MOHATHH O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U CHCTEMBI
MNOHATHH O XuMH4Yeckod peakuuu. OO0e 3TH CHCTEMBl CTPYKTYpHO OPTaHH30BaHbl MO IPUHLMITY
MOCJIEI0BAaTENIFHOTO Pa3BUTHA 3HAHUH HA OCHOBE TEOPETHUECKUX MPEACTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO yYEHHS KaK OCHOBBI BCEI'0 €CTECTBO3HAHNS;

— Ilepuoanyeckoro 3akoHa JI. 1. MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHUS O CTPOCHUU aTOMa M XMMHUYECKOU CBSI3H;

— MPEJCTaBICHUN 00 IEKTPOIUTHYECKON TUCCOIMALINN BEIIECTB B PACTBOPAX.

Teoperuueckue 3HaHHS PACCMATPUBAIOTCS HAa OCHOBE AMIIMPHUYECCKH IIOJYYCHHBIX M OCMBICIEHHBIX
(hakTOB, Pa3BUBAIOTCS IOCIECAOBATENFHO OT OJHOIO YPOBHS K APYIOMY, BBINOMHSS (YHKUUH OOBSICHEHHS H
MIPOTHO3UPOBAHUS CBOICTB, CTPOEHHSI U BO3MOKHOCTEH MPAKTHYECKOI0 MPUMEHEHHS U MOJTYYEHHUS] M3YdaeMbIX
BEIIECTB.

OcBoeHne mnporpaMmbl MO XHUMHH CIIOCOOCTBYET (DOPMHUPOBAHHUIO MPEIACTABICHUS O XHMHUYECKOH
COCTABIISIIOIICH HAay4YHOW KapTUHBI MHpa B JIOTMKE €€ CHUCTEMHOW NPHUPOJbI, EHHOCTHOTO OTHOIIEHHS K
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HAayYHOMY 3HAHHWIO M METOJaM IIO3HaHW B Hayke. V3yueHwe XWMHUHM MPOUCXOIUT C MPHUBJICYCHWEM 3HAHUN U3
paHee U3YYCHHBIX YUeOHBIX peamMeToB: «OKpyskaromuii Mupy, «buosorus. 5—7 kiaccel» u «Pu3nka. 7 Kiiaccy.

[Mpr w3yyeHHHM XUMHH TPOUCXOTUT (HOPMHPOBAHUE 3HAHUN OCHOB XUMHUYECKOW HAYKH Kak 00JIACTH
COBPEMEHHOTO €CTECTBO3HAHMSI, TPAKTUIECKOH NEATEIIbHOCTH YelIOBeKa M KaK OJTHOTO U3 KOMIIOHEHTOB MHPOBOM
KyJbTYpHL 3a7aua yueOHOTO TpeIMeTa COCTOUT B ()OPMUPOBAHUH CHCTEMBI XUMHUUECKUX 3HAHUA — Ba)KHEHIIINX
(haKkTOB, TOHATUH, 3aKOHOB M TEOPETUYECCKHUX IIOJIOKCHUN, OCTYIHBIX OOOOIICHUH MHPOBO33PESHYECKOTO
XapakTepa, s3blka HayKH, B IPUOOIIEHNY K HAYYHBIM METOJIaM MO3HAHUS MPU U3yUYCHUH BEIIECTB U XUMHUYECKUX
peakuuii, B pOPMHUPOBAHHUH ¥ PA3BUTHH MO3HABATEIHHBIX YMEHUN W UX MPUMCHCHUU B yU4eOHO-TIO3HABATEIBHON
1 y4eOHO-UCCIIEOBATEIILCKON ACATEeIbHOCTH, OCBOCHHUU MpPAaBHJI 0E30MACHOI0 OOpalleHUs C BEIICCTBAMHU B
MOBCEIHEBHOM KU3HU.

[Mpu M3yyeHHH XMMHHM Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHMs BaXXHOE 3HAUEHHUE MPUOOPETH TaKKE
LIeJH, KaK:

— (hopMHpoOBaHNE UHTEIUIEKTYAIBHO PAa3BUTOMN JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYAHUYIECTRY,
CaMOCTOSITETFHOMY TPUHSATHIO PEHISHHH, CIIOCOOHON aZanTHpOBaThCS K OBICTPO MEHSIONIUMCS YCIOBHSAM
KU3HU;

— HaIpaBJICHHOCTh OOYYEHHS Ha CHCTEMATHYECKOE NPUOOIIECHHE OOYydYarolMXCcs K CaMOCTOSTEIbHOMN
MO3HABATEIILHOW JISATCIILHOCTH, HAYYHBIM METOJaM T[O3HAHUS, (OPMHUPYIOIIUM MOTHUBALMIO U Pa3BUTHE
CIIOCOOHOCTEN K XUMHH;

— o0ecrneueHue YCJIOBHH, CIIOCOOCTBYIOIIUX TNPHOOPETEHHIO OOYYAIOMIMMHUCS OIBITa Pa3HOOOpPa3HOM
JEeSTeNbHOCTH, IIO3HAHWS W CaMOTIO3HAHWS, KIFOYEBBIX HABBIKOB (KITFOYEBBIX KOMIIETEHITHH), HMEIOIINX
YHUBEpCcaJIbHOE 3HAYCHUE IS PA3IMYHBIX BUIOB JACATEIHHOCTH;

— ¢dopmupoBanue o0mIeH QyHKIIMOHATLHONW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHUCIIE YMEHUH
OOBSICHATH U OICHUBATH SIBJICHHUS OKPY)KAIOIIEr0 MHpPA, UCTIOIb3Ys 3HAHUS U OIBIT, OJYyYCHHBIC MPU U3YYCHUU
XUMHH, TIPUMEHSATh UX TIPU PEIICHUU POOJIEM B IIOBCEIHEBHOM KU3HU U TPYIOBOH JIEATEIBHOCTH;

— (dopMupoBaHue y 00yJalomuxcs T'YMaHUCTHUECKUX OTHOIICHHA, MOHUMAHUS IIEHHOCTH XUMHYECKHX
3HAHUHN TSI BRIPAOOTKH SKOJIOTHYECKH [I€JIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYAOBOH AESITEIHHOCTH B IEISNX
COXpPaHEHUS CBOETO 3[I0OPOBhS U OKPYKAOIIEH PUPOIHOI CPEbI;

—pa3BUTHE MOTHBAIMU K OOYYCHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIHTAHHIO Ha OCHOBE
YCBOCHHUS OOIIEUEIOBEYSCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduis U HaNpaBICHHOCTH
JaJIbHEHTIIeT0 00yJeHUsl.

OO1ee YMCIO 4acoB, OTBEACHHBIX JUIS U3YyYCHUS XMMHUHU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS,
cocraiseT 136 yacos: B 8 kitacce — 68 yacos (2 yaca B Hezieno), B 9 kiacce — 68 yacos (2 yaca B HEJICIIO).

COJEPKAHUE OBYYEHUSA

8 KJIACC

ITepBoHaya/IbHBIE XUMHYECKHE OHATHS

[Ipenmet xumun. Ponb XUMUM B )KU3HU YEJIOBEKA. XUMHUS B CUCTEME HayK. Tena u BemecTBa. Ousnueckue
CBOICTBA BEIIECTB. ATperaTHoe COCTOsSIHUE BeecTB. [IoHsITHE 0 MeTOJaX MO3HAHMS B XUMUHU. UNCThIE BEIIECTBA
u cMecu. CriocoObl pa3/ieiCHUs CMECEH.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHUE 3JIeMEHThI. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpoCcThie U ClioKHBIE
BelIecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass (opmyna. BaleHTHOCTh aTOMOB XHUMHYECKHX 3JICMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemiecTB. OTHOCHUTENBHASL aTOMHAs Macca. OTHOCUTENbHAS MOJICKYJIsSIpHas Macca. MaccoBast 011 XUMHUYECKOTO
3JIEMEHTA B COCIUHEHUM.

KonugectBo BemectBa. Moss. MomnspHas Macca. B3auMoCBsI3b KOTHMYECTBA, MACCHl U YHCJIA CTPYKTYPHBIX
€JIMHUII BeriecTBa. Pacu€Tel o hopMysiaM XUMUYECKHX COCIUHECHUH.

Ou3nyuecKkre U XUMUYECKUE SBICHUS. XUMHUUYECKasl peakuus U e€ Mpu3HaKU. 3aKOH COXPAHEHHS MacChl
BEIIECTB. XHUMHUYECKHE ypaBHeHWs. Kiaccupukamuss XUMHYECKUX peaknui (COCTUHEHHS, Pa3TIOKESHUS,
3aMeIIeHHS, 0OMEHa).

Xumuueckuii Ixcnepumenm:



3HAKOMCTBO C XMMHYECKOH IOCyno, mpaBwiaMu paboTel B JabopaTopuu M NMpuéMaMu oOpamieHus c
71a00paTOpHBIM 00OpYJOBaHMEM, H3y4YEHHE W OINHUCAaHHE (U3MUECKUX CBOWCTB 00OpaslOB HEOPraHHYECKHX
BEIIECTB, HaOmroAeHNe (pu3nueckux (IUIaBjI€HHE BOCKA, TassHUE JIbJA, paCTUPaHUE caxapa B CTYIKe, KUICHUE U
KOHJIEHCALlUs BOJIbI) U XUMHYECKUX (TOpEeHHE CBEYHM, IIPOKAIMBAHUE MEIHOM IIPOBOJIOKH, B3aUMOJEHCTBUE Meja
C KHCJIOTOW) AIBJICHWH, HAOJIOACHUE W ONMHCAHUE MPU3HAKOB NMPOTEKaHMs XUMHUYECKUX peakuui (pasiokeHue
caxapa, B3aUMOJCHCTBHE CEpHOW KHCIOTHI C XJOpUAOM Oapusi, pasioxenue ruapokcuaa meaud (II) mpu
HarpeBaHWH, B3aUMOZCHCTBHE keJe3a ¢ pacTBopoM conu meau (II), u3ydenne cnocoOoB pasmeneHust cMecei: ¢
MOMOIIBI0 MaruTa, (WIBTPOBaHWE, BBHIMapUBaHUE, AWCTHIULALUA, XpoMaTorpadus, NPOBEACHHUE OYUCTKH
MOBApEHHOW CONM, HAONIOACHHE W ONHMCAaHUE pE3yJIbTaTOB IPOBEACHUS OIBITA, WUTIOCTPUPYIOLIETO 3aKOH
COXpaHEHUs MacChl, CO3AaHIe MO MOJIEKYJ (IIaPOCTEPKHEBBIX).

BaxHeiimue npeacTaBuTe M HEOPrAaHUYECKUX BelleCTB

Boznyx — cmeck rasos. CoctaB Bo3ayxa. Kuciopog — asmeMeHT M mpocroe BemiecTBo. Haxoxaenue
KHCJIOpoJa B Tpupone, (u3nveckue M XuUMHUYecKHe cBoicTBa (peakuumu ropenus). Oxcuasl. [Ipumenenue
kuciopona. CrocoObl MOIy4eHUs] KUCIOpoJa B J1a0OpaTOPUH M MPOMBIIIICHHOCTH. KpyroBopoT Kuciopona B
npupoae. O30H — aJuIOTpoITHasE MOJU(HUKALINS KUCIOPOAA.

Temnooit 3¢dekT XUMHYIECKOH peakuuu, TEPMOXUMUYECKHE YpPaBHEHHUS, DK30- U SHAOTEPMHUYECCKHE
peakuuy. TOmnMBO: yroinb W MeTaH. 3arps3HEHHE BO3AyXa, YCHIEHHE MapHUKOBOTo 3¢¢exTa, paspyLIeHHe
030HOBOTO CJOA.

Bopopon — snemenT u npocToe BemecTBo. HaxoxkaeHue Bogopoaa B Ipupoe, pusndeckue 1 XuMHYECKHe
CBOKCTBa, IPUMEHEHHE, CIOCO0bI mony4yeHus. KucioTsl u comu.

MounsipHblii 00bEM Ta30B. PacUéThI M0 XUMHUYECKUM YPaBHCHHUSM.

®dusnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PacTBophl. HachlllieHHBIE M HEHACHIIEHHBIE
pacTBophl. PacTBOpHMMOCTH BeleCcTB B Bojie. MaccoBas 101 BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOABI.
OcHoBanus. Ponb pacTBOpOB B Ipupoie W B JKU3HU 4dejoBeka. KpyroBopoT BOAbl B mpupoje. 3arps3HeHHE
IpUpOoAHBIX BoA. OXpaHa ¥ OYMCTKA NPUPOIHBIX BOL.

Knaccudukamus Heopranmdeckux coenumaeHnid. Oxcuapl. Kimaccmdukaius OKCHAOB: coleo0pasyrollie
(ocHoBHBIE, KHCIOTHBIe, amMmdoTepHsie) M HeconeoOpasyromme. HomeHkmarypa okcunoB. Dusmueckne u
XUMHYECKHE CBOWCTBA OKCHIOB. ITomydenue okcuaos.

OcHoBanus. Knaccudukanmsa ocHOBaHMI: INENOYM W HEpAacTBOpHMbIE oOcHOBaHMA. Homenknarypa
OCHOBaHMM. PU3HUECKHE U XUMUYECKUE CBOICTBA OCHOBaHUU. [ToryueHre ocHOBaHUIA.

Kucnoter. Knaccudukamms kucnor. Homenknatypa kucnor. Ousnueckre 1 XUMHUYECKHe CBOMCTBA KUCIIOT.
Psn aktuBHocTn MetamioB H. H. Bekerosa. [lonyuenue KUCnor.

Comn. Homenkmnarypa coneil. ®uzndeckue u XuMudeckie cBoiicTa coneid. [lomydenue comneti.

I'eneTnueckas CBA3b MEXAY KJIACCAMU HEOPTaHUUECKUX COCANHEHUH.

Xumuueckuit IKCnepuMeHm:

KaueCTBEHHOE OIPEJIeIeHNE COAepKaHus KHCIOpPOa B BO3IyXe, MONTyYeHHEe, COONpaHue, paclio3HaBaHUe
W W3y4YCHHE CBOWCTB KHCJIOPOIa, HAONIONEHHE B3aWMOJEHCTBUS BEIIECTB C KHCIOPOJAOM U yCIOBHA
BO3HUKHOBEHHS W TIPEKpAIeHHs TOpeHHs (IIokKapa), O3HAKOMJICHHE C OOpas3laMH OKCHIOB U OIMCaHHE WX
CBOWCTB, TOJy4YeHHEe, cOOMpaHue, paclio3HaBaHHE W M3YUYCHHE CBOWCTB BOIOpOnAa (TOpeHHE), B3aUMOJEHCTBHE
Bogopoza ¢ okcunoMm meau (II) (Bo3MOKHO MCTIONB30BaHKE BHICOMATEPHAIIOB), HAOIOJEHIE 00Pa3IioB BEUIECTB
KOJMYECTBOM | MOIlb, HCCIeTOBaHHUE OCOOCHHOCTEW pPACTBOPEHHUS BEIIECTBC PA3IUYHON PACcCTBOPHMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MacCOBOM OJEH pacTBOPEHHOTO BELIECTBA, B3aUMOJIEUCTBUE BOBI
c MeTajulaMH (HaTpHEeM M KajbllueM) (BO3MOXHO HMCIIOJIb30BaHUE BUAECOMATEPUAIIOB), UCCIIENIOBAHUE 00Pa3IoB
HEOPraHMYECKHX BEIECTB Pa3IMUHBIX KIACCOB, HAOIOJEHUEC M3MEHEHHs OKPacKH HWHAMKATOPOB B PacTBOPax
KHUCJIOT U IIesoueld, u3yueHue B3zaumozeiicTBus okcuna meau (II) ¢ pacTBopoM CepHON KHCIOTHI, KUCIOT C
METaJUIaMM, PEaKIUi HEUTpaau3aluy, MOJyYEeHUE HEPACTBOPUMBIX OCHOBAHMWH, BBITECHEHHME OJHOIO MeETaylla
JIpYTUM U3 pacTBOpa COJIM, pelleHne HKCIIEpUMEHTANBHBIX 3aau Mo TeMe «BaxkHeilmne kiacchl HEOpraHMUecKux
COEJMHEHUIN.

Ilepuonnyeckuii 3axkoH u Ilepuoamyeckasi cucreMa xumMuyeckux djementoB JI. U. MenneneeBa.
Crtpoenue aToM0B. XUMH4YecKas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUH



[epBble MOMBITKA KiIacCU(pUKAIMA XUMHUYECKUX DJIEMEHTOB. [IOHSATHE O Tpymmax CXOAHBIX 3JIEMEHTOB
(TmemoYHbIE W IIEI0YHO3EMENbHBIC METAUIBI, TaJOTeHBI, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPBHIE 00pa3yroT
aM(OTEepHBIC OKCUJIBI U THIPOKCHUIBL.

ITepuonuueckuii 3akoH. Ilepuoguyeckas cucrema xumudeckux osnemeHToB JI. WM. MeHnaeneesa.
Kopotkonepuonnas u amuHHONEepuoaHas (opmbl [lepuomuyeckoll CUCTeMBl XUMUYeCKHX 3yemeHToB J[. .
MenpeneeBa. [lepuonsr u rpymmbel. OU3WYECKUI CMBICT TOPSIAKOBOTO HOMEpa, HOMEPOB IMEPHOAA W TPYIIIBI
SJIEMEHTA.

Crpoenue atomoB. CoctaB atomMHbIX sifep. M3otomel. DnekTpoHbl. CTpOeHHE 3JIEKTPOHHBIX 000JI0UYEK
atomoB mepBbix 20 xummueckux 3neMeHToB [lepuonuueckoit cucremsl 1. M. MenaeneeBa. XapakTepucTuKa
XUMHUYECKOT0 3JIEMEHTa T ero nojoxeHuto B [lepuoanueckoit cucteme J[. . Menneneesa.

3aKOHOMEPHOCTH HM3MCHCHHUS pajnyca aTOMOB XHMHUYECKUX DJJEMCHTOB, METAJUIMYECKUX H
HEMETAJUTMYECKUX CBOMCTB I10 IPyIaM H MEPUOJIaM.

3nauenue [lepuoamueckoro 3akoHa u Ilepnonnyeckoll CHCTEMBI XUMUYECKHUX 3JIEMEHTOB JUISl PA3BUTHS
Hayku ¥ npakTuku. . . Mennenees — y4éHblii U rpaskJaHNH.

Xumudeckass cBsi3b. KoBaneHTHass (NOJIApHAS W HEMOJSPHAs) CBS3b. ODIEKTPOOTPUIATEIHLHOCTh
XUMHYECKUX dIeMEeHTOB. IOHHAS CBSI3b.

Crenenp okucneHusi. OKUCIUTENBHO--BOCCTAHOBUTEIBHBIE peakuud. llporeccel  OKHUCIEHUS U
BOCCTaHOBJICHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

M3y4eHrEe 00pa3IoB BEUIECTB METALUIOB M HEMETAIIIIOB, B3aUMOJICHCTBUE TUAPOKCH A IIUHKA C PACTBOPAMHU
KHCIIOT M IIEIOYCH, MPOBEICHUE OIBITOB, WILIIOCTPUPYIONIUX MPUMEPHI OKHCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX
peakiuii (ropeHHe, peakiuy pa3ioKeHUS, COSTUHEHIS).

Mesxcnpeomemnusie cea3u

Peanmzamust MeXIpenIMETHBIX CBS3€H TpH HM3YYCHHH XHUMHH B 8 KJIacce OCYIIECTBISIETCA dYepes
WCIIONTb30BaHME KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TMOHSATHH, TaK W MOHATHH, SBISIONINXCS CHCTEMHBIMHU IS
OTJIENBHBIX IPEMETOB ECTECTBEHHO--HAYYHOTO ITHKIIA.

OO0mue ecTecTBEHHO--HAYYHBIE TOHATHS: HAy4YHBIA (PaKkT, TUMOTE3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3,
KJIacCU(pUKAIHS, IEPHOANIHOCTD, HAOIIOIEHNE, SKCIIEPUMEHT, MOACTUPOBaHIE, U3MEPEHNE, MOJIEITb, SIBIICHHUE.

@du3mka: Marepus, aroMm, JJIEKTPOH, TMPOTOH, HEWTPOH, WOH, HYKIHUA, H30TOIBI, PaTdOaKTHBHOCTD,
MOJIEKYIa, DICKTPUIECKHUI 3apsl, BEUIECTBO, TENO, 00BEM, arperaTHOE COCTOSHHE BEIIEeCTBa, ra3, (U3WUecKue
BEITMYMHBI, AMHAIII N3MEPEHHS, KOCMOC, TUTIAHEeTHI, 3BE371561, CoIHIIe.

Buonorust: porocunTes, neixanue, 6uochepa.

l'eorpadms: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOJBI, TOJE3HBIE HMCKOIMAeMbIe, TOIUINBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKasi peakuus

[epuoamuecknii 3axoH. [lepnonnyeckas cucrtema xumudeckux snmemeHToB J[. . Menneneesa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB XMMHUYECKHX 3JIEMEHTOB IIEPBBIX TPEX IMEPHONOB, Kausl,
KaJIbLIMS U UX COEAMHEHHUH B COOTBETCTBUH C IOJOXKEHHEM 3JIEMEHTOB B [lepronuyueckoii cucteMe u CTpOCHUEM
HX aTOMOB.

CrpoeHue BelecTBa: BUAbl XUMUUECKOU CBA3U. TUIBI KPUCTATNIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOICTB
BEIIECTBA OT TUIA KPUCTAIUINIECKOH PEIIETKY U BUa XMMUYECKOI CBA3M.

Knaccudukamuss ¥ HOMEHKIATypa HEOPTaHWYECKHX BEHICCTB. XHMMUYCCKHE CBOWMCTBAa BEIIECTB,
OTHOCAIIUXCSA K PAa3IMYHBIM KJIaCCaM HEOPTaHMYCCKHUX COGILI/IHCHI/II‘/'I, TCHCTHUYCCKasd CBsA3b HCOPraHMYCCKHX
BEILIECTB.

Knaccndukanus XuMHUUECKUX peakuii Mo pa3iTudHbIM MPU3HAKaM (IO YUCITy U COCTaBYy YYaCTBYIOUINX B
pPEaKuu BEIICCTB, MO TEIUIOBOMY 3 (EKTy, M0 W3MECHEHUIO CTCICHEH OKHUCICHUS XUMHUYCCKHUX DJIEMEHTOB, IO
00paTUMOCTH, 110 YYACTHIO KaTaau3aTopa). IK30- U SHAOTCPMHUUYECKHIE PEAKIIUH, TEPMOXUMHUECKUE YPaBHEHUSI.

[onsTHE O CKOpPOCTH XMMHU4YECKoW peakuuu. [loHsATHE 00 OOpPaTUMBIX U HEOOPATUMBIX XHUMHUYECKUX
peaKknuax. ITonsiTHE O TOMOTEHHBIX U TCTCPOrCHHBIX PCAKIUAX. ITonsTue o xaranuse. IloHATHE O XUMHYECKOM
paBHOBecuH. DaKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKOW PEaKIIMU U MOJN0KEHUE XUMUYECKOTO PABHOBECHSI.



OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIMU, SJICKTPOHHBIH OallaHC OKHCIHTEILHO-BOCCTAHOBUTEIHHON
peakiuu. CocTaBleHHE YPaBHEHHH OKUCIIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAaKLUil C HCIIOJIb30BAHUEM METOJa
3JICKTPOHHOTO OajaHca.

Teopuss 3IEKTPOIUTUUECKOM AMCCOLMALMU. OJIEKTPOIMTBI M HERJIEKTPOJIUTHL. KaTHOHBI, aHHUOHBIL.
MexaHu3M JUCCOLMAIMH BEIIECTB C Pa3IMUHBIMU BUAAMH XUMHYECKOl cBs3u. Crenens auccouuannu. CuiibHbIE
U cnabble IEKTPOTUTHI.

Peakiun monHoro oOmeHa. YcloBHs NPOTEKAaHHs PEaKLUWil MOHHOTO OOMEHA, MOJHBIE W COKpalEHHBIC
WOHHBIE ypaBHeHHsA peakiuil. CBOHCTBa KHCIOT, OCHOBAaHMH M COJEH B CBETE€ MpeACTaBIeHHH 00
ANEKTPOIMTHYECKON Tucconnanu. KauecTBeHHbIE peakuy Ha OHBL [IoHSITHE O THAPOIH3E COeH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJENSMH KPHCTAUIMYECKHX PEUIETOK HEOPTaHMYECKHX BEUIECTB — METAUIOB U
HeMeTalioB (rpaduTa W aamasa), CIOKHBIX BELIECTB (XJIOPUIA HATPHUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH
XMMUYECKON peakiuy OT BO3JEHCTBHUS Pa3InUHBIX (HAaKTOPOB, MCCIECAOBAHHUE 3JIEKTPOIPOBOJHOCTH PAacTBOPOB
BEIIECTB, NpOLEcca AUCCOIHMALUKN KUCIIOT, LIeJo4Yeld U coyiedl (BO3MOXKHO HMCIOJIB30BaHHE BHJIEO MaTEpUaliOB),
MPOBEIEHNE OIBITOB, HUIIOCTPUPYIOIIMX MPU3HAKKW NPOTEKaHHsl peakluid HOHHOTO oOMeHa (oOpa3oBaHHE
ocaZka, BBIAEJICHUWE Tra3a, OOpa3oBaHME BOJIBI), OMBITOB, WUIIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBHUTEJIBHBIX PEaKLUil (TOPEHUE, peakuy Pa3ioKeHHs, COSAMHEHHS), pacllO3HaBaHUE HEOPTraHWYeCKUX
BEIIECTB C MOMOIIBbIO KaUYeCTBEHHBIX PEAKIMi HA HOHBI, PEHICHUE SKCIICPUMEHTATBHBIX 3a4a4.

HemeTtananbl 1 MX coequHEHH

OO6mias xapakTeprcTuKa rajoreHoB. OcOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHBIE CTETIEHN OKUCIICHHSL.
Crpoenue u (pusnyeckne CBOMCTBAa MPOCTHIX BEIIECTB — rJIOTEHOB. XMMHUUECKUE CBOMCTBA Ha MpHUMEpE XJIopa
(B3amMopeiCTBHE C METaJUIaMH, HeMETaJUlaMH, Ienodamu). XjiopoBopopon. CoisHas KUCIOTa, XUMHUYECKHUE
CBOMCTBa, MOJlyueHHe, MpuMeHeHue. JlelicTBue Xiopa W XJIOpOBOAOPOAa Ha OpPraHM3M ueloBeka. Bakneimue
XJIOPHUIBI ¥ UX HAXOXKICHUE B IPUPOJE.

Obmas xapakTeprcTika 35eMeHToB VIA-Tpymmbel. OcoOEHHOCTH CTPOSHHS aTOMOB, XapaKTePHBIE CTETICHN
okucienus. CrtpoeHne M (U3MUECKUE CBOICTBAa IPOCTBIX BELIECTB — KHCIOPOAAa M CEPbl. AJUIOTPOIHBIE
Moau(UKAMK KUCIIOpOJa W cephl. XMMHYECKHE CBOMCTBa cephl. CepoBOIOpON, CTpOeHHe, (U3NIECKHE U
XUMU4ecKre cBOHCTBa. OKCHUIBI cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHI0B. CepHas KHCIO0Ta, (PU3NIECKUE U
XIMHYECKHE CBOMCTBa (00IIMEe KaK MPEICTaBUTENS Kiacca KHUCIOT U crelupuiecKkre). XUMHUIEeCKHE PEaKIii,
JIeKaIlie B OCHOBE INPOMBIINIICHHOrO cr1oco0a MOJIy4eHHUs] CepHOM KUCIOThL. IIprMeHeHue cepHOil KHUCIOTHI
Conu cepHOM KHCIIOTBI, KaueCTBEHHasl peakuus Ha cyib(ar-uoH. Haxoxnenue cepel u €€ COeAMHEHMH B
npupozae. XMMHUUECKOE 3arpsi3HEHNE OKPYXKAIOLIeH Cpebl COETUHEHUSIMU Cepbl (KUCIOTHBIE IO, 3arps3HEHUE
BO3/[yXa M BOJOEMOB), CIIOCOOBI €0 TPEIOTBPAIICHHS.

OObmas xapakTeprcTuka 3eMeHTOB VA-Tpymibsl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHBIE CTETICHN
OKHCIEHHS. A30T, paclpoCTpaHEHHE B NpHpoJe, (Pu3nMuecKue M XUMHUYecKue cBoicTBa. Kpyrosopor asora B
npupone. AMMHaK, ero (GU3N4eCKue U XMMHYECKHE CBOMCTBA, MOJIy4deHHEe M npuMmeHeHue. Coin aMMOHHSA, UX
¢u3nueckue M XMMHYECKHE CBONCTBA, NpuMeHeHue. KadecTBeHHas peakuusi Ha HOHBI aMMOHUs. A30THas
KHCJIOTa, €€ IMoJydeHue, Pu3n4ecKue U XMMHYECKHe CBOMcTBa (0OIIMe Kak MpEeACTaBHTENs Kiacca KUCIOT M
cneun¢udeckue). Vcnonb3oBaHMEe HUTPAaTOB W COJEH aMMOHHS B KauyeCTBE MUHEPAIBHBIX YIOOpPEHHUH.
XUMHUECKOE 3arpsi3HEHNE OKPYKAOLICH Cpebl COeNMHEHUSIMU a30Ta (KUCIIOTHBIE JOXKIH, 3arpsA3HEHUE BO3AYXa,
mouBbl 1 BogoémoB). docdop, amrorpornHble Moaudukammu docdopa, GU3HUECKHE W XUMHUYECKHE CBOWCTBA.
Oxcup docdopa (V) u dochopras kucnora, pu3nveckne u XUMAYECKHE CBOWCTBA, MmoydeHue. Mcnonp3oBanne
(ocdaroB B kauecTBe MUHEPATBHBIX yI0OPESHHIA.

O6mias xapakTepucTuka 371eMeHTOB [V A-rpynmbl. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHBIE CTEIICHN
OKHUCIICHHS. YTIEpO, auIOTPOIHbIE MOAU(DHUKAINN, PACTIPOCTPaHEHHE B MPHUPOAC, (HU3NUECKHE U XUMHUYECKUEC
cBoiicTBa. Ancop6Oius. Kpyrosopor yriepona B mpupone. OKCHIbI yriepoaa, ux (pU3NYECKHEe U XUMHUYCCKHE
CBOﬁCTBa, Z[Cf/iCTBPIG Ha JXUBBIC OPraHU3MBEI, IIOJTYYCHUC U IPUMCHCHUC. DKOJIOTrHYECKHUE HpO6HeMBI, CBs3aHHBIC C
okcuzaoM yriaepona (IV), rumoresa riao0albHOrO MOTEIUICHUS KIIUMAaTa, MapHUKOBBIN 3P QeKT. YroapHas KUCIOTa
u e€ conmm, ux (PU3NYECKHEe W XMMUYECKUE CBOMCTBA, MOJIyueHHE U NpHMeHeHue. KauecTBeHHas peakuus Ha
kapOoHaT-noHbl. Mcrionb3oBanre kapOOHATOB B OBITY, MEAUIIMHE, TIPOMBIIIUIEHHOCTH M CEIHCKOM XO35HCTBE.

[lepBoHavanpHbBIE MOHATHS OO0 OPraHMYECKUX BEIECTBaX Kak O COEIWHEHMSX yrieponaa (MeTaH, 3TaH,
STHJICH, aleTHICH, 3TaHOJ, TIWIEPHH, YKCycHas Kuciota). [IpupoaHbie MCTOYHHMKH YTIIEBOIOPOJOB (Yroib,
MPUPOAHBINA ra3, He)Th), NPOIYKTHI X NepepaboTku (OEH3WH), X POJIb B OBITY U MPOMBIILIEHHOCTH. [ToHsTHE O

6



OMOJOTMYECKH BaYKHBIX BEIIECTBAX: )KUPaX, OeJKax, yIiaeBoJax — M X POJIM B )KHM3HHU YeloBeka. MartepuanbsHoe
€IMHCTBO OPraHWYECKUX U HEOPIaHUUECKUX COEAUHCHUH.

KpemHuii, ero gusnueckue 1 XuMUYECKHE CBOMCTBA, MOIyuyeHUe U puMeHeHue. CoelMHEeHUsI KpEMHUS B
mpupone. OOmme mnpencraBineHuss o6 okcume kpemuus (IV) m kpemHmeBod kwuciiore. CHIHMKATBI, WX
UCTIONB30BaHHe B OBITY, B NPOMBIIUICHHOCTH. BakHeHIIne CTpOUTENbHBIE MaTepHaibl: KepaMHuKa, CTEKJIO,
LEMEHT, OeToH, jxene300eToH. IIpoOneMpl 0€30MaCHOTO UCMONB30BAHUSI CTPOUTENBHBIX MaTEpUalioB B
MTOBCEIHEBHOM KU3HU.

Xumuueckuii Ixcnepumenm:

u3yueHne 00pa3loB HEOPraHMYECKUX BEILECTB, CBOMCTB COJITHOW KHCJIOTHI, MPOBEICHUE KaueCTBEHHBIX
peaknuii Ha XJOPUA-WOHBI M HAOJIOJCHUE NMPU3HAKOB MX NPOTEKAHMs, OMBITHI, OTpakarouue (hu3nvyeckue u
XMMUYECKHE CBOHCTBa TaJOr€HOB W HUX COCAMHEHHH (BO3MOXXHO HCIONB30BaHHE BHUAEOMAaTEPHAIIOB),
03HaKOMJIEHHE ¢ 0Opa3laMu XJIOPHIOB (TaJOreHUI0B), O3HAKOMIIEHHE ¢ 00pa3laMu cepbl U €€ COeIMHEHUSIMH
(BO3MOKHO HCTIONB30BaHHE BUAEOMATEPUANIOB), HaOMIOJIeHHE Tpoliecca OOYriMBaHUS caxapa oA JeicTBHEM
KOHIIGHTPUPOBAHHOW CEPHOI KHCIOTHI, M3yYCHHE XHMMHUYECKHUX CBOWCTB pPa30aBIEHHON CEpHOW KHCIOTHI,
MpOBeIeHNE KaueCTBEeHHON peaklny Ha cylib(haT-uoH U HaOIro/leHne MpU3HaKa e€ MpOTEeKaHus, 03HAKOMJICHHE C
¢u3nUecKkuMH CBOMCTBaMH a30Ta, ¢ochopa U UX COCTUHEHUH (BO3MOYKHO HCIONB30BaHHE BHIEOMATEPHAIIOB),
oOpa3uaMu a30THBIX U (HocOpHBIX yaoOpeHHi, MoTydeHne, COOMpaHue, paclio3HaBaHUE U M3Y4YE€HHE CBOMCTB
aMMHaKa, MpOBEJICHHE KadeCTBEHHBIX pPEaKIMid Ha MOH aMMOHHs M (ochaT-uOH W HM3yUeHHE NMPHU3HAKOB HX
MPOTEKAHUs, B3aMMOJICHCTBIE KOHIIEHTPUPOBAHHOW A30THOW KHUCIIOTHI C MEIbI0 (BO3MOXHO HCIOJIb30BaHHUE
BUACOMATEPUAIOB), H3yYeHHE MOJeNeH KpHUCTAUIMYECKHX pewmérok anmasza, rpadura, Qymiepena,
03HAKOMJIGHHE C TPOLECCOM aacopOLuM pacTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM
NPOTHBOTrasa, MoNlyuyeHue, coOMpaHue, pacro3HaBaHWE M H3yYeHHE CBOWCTB YIJIEKHCIIOrO Tasa, MPOBEACHUE
KayeCTBEHHBIX peaklni Ha KapOOHAT U CHIIMKAT-UOHBI U M3Y4YE€HUE NPU3HAKOB UX MPOTEKAHMSI, O3HAKOMIICHHUE C
NPOAYKLIHEH CHUIMKATHON NPOMBILUICHHOCTH, PELICHUE AKCIEPUMEHTANBHBIX 3aAad o Teme «Bakuelnime
HEMETAIJIbl ¥ UX COCAMHEHUS».

MeTa/ibl U X COeAUHEHHUS

OOmast XapakTepUCTHKa XMMHYECKHUX D3JEMEHTOB — METa/UIOB HA OCHOBAHUM UX IIOJOXKEHUS B
[lepuoamueckoii cucreme xumrdeckux dnmemeHToB J[. . Menneneesa u ctpoerns atomoB. CTpoeHHE METaJIOB.
Mertannuueckasl CBSI3b U METAJUIMYECKass KPUCTAUIMYECKas peméTka. DJICKTPOXMMUYECKUN sl HalpsLKEHUH
MeTauioB. Pusndeckre U XUMUYECKHE CBOIMCTBAa MeTayutoB. OOmIre crocoObl noxy4eHus: MeTamios. [lonstue o
KOPPO3HUH METAJJIOB, OCHOBHBIE CIOCOOBI 3alIUTHI MX OT Koppo3uu. Criasbl (CTajib, YyTyH, AIOPaTOMHUHUM,
OpoH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIILIEHHOCTH.

[lenounsle MeTambl: noioxenue B [lepuoanyeckoil cucreme xumudeckux 3neMeHToB . . Menneneesa,
CTPOCHHE UX aTOMOB, HaxOXKAEHUe B mpupoje. Puzndeckue U XUMHUYECKHE CBOMCTBA (HAa NMpUMEpE HATpUS U
kanust). OKCUAbl ¥ THAPOKCUABI HATPUS U Kanusd. [IpiMeHeHre eI0uHbIX METaUIOB U UX COCIUHEHUI.

[IlennouHO3eMeNbHBIE METAJIBI MATHUN W KaJIbUUU: MonoxeHue B [lepuonnyeckoil cucteMe XMMHYECKHUX
snemeHToB JI. . MeHneneeBa, CTpOeHHE UX aTOMOB, HaXOxAeHHE B mpupone. PU3MUecKUe U XHUMHYECKHE
CBOIICTBa MarHus W Kanblwsl. BaxxHewme coennHeHns KaabIusl (OKCHII, THAPOKCHI, coln). JKECTKOCTH BOIBI U
CIOCOOBI €€ yCTpaHEeHHS.

Amomunuil: nonoxenue B Ilepuonunueckod cucreMe xumuueckux snemeHtoB [, M. Mengeneesa,
CTpPOCHHE aTOMa, HaxoXAeHHe B mpupone. Pusnueckue M XMMUYECKHE CBOMCTBA alOMHUHUSA. AMQOTEpHbIE
CBOWCTBA OKCHUJIA ¥ THAPOKCHUA AIOMUHUSL.

Keneso: nonoxenue B Ilepuoguueckoil cucteme xumuueckux sneMeHToB . Y. MenaeneeBa, crpoenue
aToMa, HaxXO0XJCHUEC B IIPUPOJIL. duznyeckrue U XUMHYECKHE CBOMCTBA JKeJie3a. OKCI/IILI)I, TUAPOKCHUIBI U COJIH
xenesa (I1) u sxenesa (III), ux cocraB, CBOHCTBA U MOTyUYCHUE.

Xumuueckuii IKcnepumenm:

03HaKOMJIEHHE C 00pa3liaMi METAJJIOB M CIUIABOB, UX (PU3NUECKUMH CBOHCTBaMH, M3yUCHUE PE3YIbTATOB
KOPPO3UH METauIOB (BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEPHANIOB), 0COOEHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJIbIUs M HATpPHUs C BOJOH (BO3MOXKHO HCIOJB30BAaHHE BUIEOMATEpHANIOB), MCCIEIOBAHUE CBOMCTB >KECTKOM
BOJBI, Ipollecca TOpeHHs jKele3a B KHUCIOopojae (BO3MOXKHO HCIONb30BAHWE BHIEOMATEPHUaoOB), MPHU3HAKOB
MPOTEKaHUsI KaueCTBEHHBIX pPEeaKIUi Ha MOHBI: MarHus, KaJablys, alFOMUHUS, UHKA, *kene3a (1) u xeneza (I11),
meau (II), HaOmrogeHne W omMcaHWE TMPOLECCOB OKPAIIMBAHWS IUIAMEHW WOHAMH HATPHUS, Kadus M KaJIbIHsI
(BO3MO>KHO HMCIIOJIb30BAHUE BHIEOMATEPHAIOB), UCCIEIOBaHUE aM(pOTEPHBIX CBOWCTB TMAPOKCUIA ATIOMHUHUS H
THAPOKCHIA HMHKA, PCHICHNE DKCIICPUMCHTAJIBHBIX 3a/ia4d 110 TEMEC «Bakneimnme MeTaiibl U UX COCIUHCHUSD).
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XuMHUS U OKpY:Kalouias cpeaa

BemectBa m marepuanbsl B MOBCEIHEBHOH JKHM3HM dYellOBeKa. be3omacHOe HCIONb30BaHWE BEUIECTB H
XIMHYECKUX peakiuii B ObITy. [lepBast MOMOIIb MPH XUMHYECKUX 0’KOTaX M OTPABICHUSX.

XUMHUYECKOe 3arpsi3sHEHNE OKPYXKAIoIIel cpenbl (peaeapHast TomyCcTUMasi KOHIIGHTPAIKs BEIIECTB, Jajee
— ITJIK). Ponb XuMuu B pelIeHUHU 3KOJIOTHUECKUX ITPOOIIEM.

Xumuueckuii Ixcnepumenm:

M3y4eHHE 00pa3I0B MaTePHAIIOB (CTEKIIO, CTUIABEI METAJIJIOB, TOJUMEPHBIC MAaTCPHUAIIHI).

Mesrcnpeomemmunie ceasu

Peanuzanus MexnpenIMETHBIX CBSI3eM NpU HM3YYCHUH XHMHUM B 9 KIllacce OCYILIECTBISCTCA uepe3
WCIIOJIb30BAaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX TMMOHSITHN, TaK U TOHSATHUH, SBISIONIUXCS CUCTEMHBIMH IS
OTJIETILHBIX MIPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKIIA.

OOmue ecTeCTBEHHO-HAYYHbIC IMOHSTUS: HAy4YHbIH (DaKkT, THIIOTE3a, 3aKOH, TCOPUS, aHAINU3, CHHTE3,
KJIACCU(UKAIMS, TICPUOJIMIHOCTD, HAOIIOJCHUE, DKCIICPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJICIb, SIBIICHUE,
MapHUKOBEIH 3D (DEKT, TEXHOJIOTHS, MATEPHAIBL.

®dusuka: martepus, aToM, d3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIBI, PaJIUOAKTUBHOCTB,
MOJIEKYJIa, JJICKTPUICCKUN 3apsii, TPOBOJIHUKH, TTOTYTIPOBOAHUKH, TUIICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSHUE BEIECTBA, ra3, PacTBOpP, PACTBOPUMOCTb, KPUCTANIMYECKas PENIETKA, CIUIABHI,
(hm3UYEeCKUE BEIMYHMHBI, SAMHUIIBI U3MEPEHHUsI, KOCMHUYECKOE MPOCTPAHCTBO, IIAHEThI, 3BE3/1b1, CONHIIE.

Buonorust: hotocuntes, apixanue, Ouochepa, IKOCUCTEMa, MUHEPAILHBIC YIOOPSHUS, MUKPO3JIEMCHTHI,
MaKpOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

leorpadms: armocdepa, ruapocdepa, MUHEpATbl, TOPHBIC MOPOJBI, MOJE3HBIE HCKOMAEMbIC, TOIUIUBO,
BOJTHBIE PECYPCHI.

IHNJIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XMUMHUHU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30BAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yNbTaThl OCBOCHHUSI MPOTPaMMBbl OCHOBHOTO 0OIIEro oOpa3oBaHHs JOCTUTAIOTCS B XOJE
00y4YeHHs XUMHU B €JUHCTBE Y4eOHOW M BOCIUTATEIbHOH IESTENbHOCTH B COOTBETCTBHU C TPAAMLUOHHBIMH
POCCHICKUMH  COLMOKYJIBTYPHBIMH W JYXOBHO-HPAaBCTBEHHBIMH LEHHOCTSMH, NPUHITHIMH B 0OIIECTBE
MpaBUIaMU U HOPMaMH TIOBEICHUS M CIIOCOOCTBYIOT MpoIieccaM CaMOTIO3HAHMSI, CAMOPA3BUTHSI M COLIMATH3ALIUH
00y4aronuxcsl.

JIMuHOCTHBIE pe3yNabTaThl OTPAKAIOT TOTOBHOCTH OOYyYaroIMXCsS PYKOBOACTBOBATHCS CHCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMI U pacUIMpPEHUE OMBITA IEATENBHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YaCTH:

1)naTpuoTHYECKOro BOCIIMTAHUS:

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYpPHOMY, MCTOPUYECKOMY M HAyYHOMY HAacleaMIo,
MOHUMAaHUsl 3HAYCHUS XUMHYECKOW HAayKH B KHM3HM COBPEMEHHOTO OOIIeCTBa, CHOCOOHOCTH BIaleTh
JIOCTOBEpHOU HMH(OpMAIMEii O TNEePeOBBIX JOCTHKCHUSX M OTKPBITHUSX MHUPOBOM U OTCUSCTBCHHON XWUMUH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE MUpa 1 OOIIECTBa;

2)rpaxaaHCKOro BOCIIMTAHUS:

MIPE/ICTABICHNS O COLMAJIbHBIX HOpMax W TPaBWIaX MEXKIMYHOCTHBIX OTHOUIEHMH B KOJIJIEKTHUBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, Yy4eOHO-HUCCIIeNOBATENbCKOM, TBOPUECKOH H
JOpyruX BHIAX JeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOW [ESATEIbHOCTH TPH BBITOTHEHUH
yueOHBIX, MO3HABATENbHBIX 3a/1a4, BBHIMOJHEHUH XUMHUYECKUX IKCIIEPHUMEHTOB, CO3JJaHUM Y4YEOHBIX MPOEKTOB,
CTpeMJICHHS K B3aWMOIIOHMMAHHWIO M B3aMMOIIOMOIIM B TPOLECCEe ITOW y4eOHOW NesTeNbHOCTH, TOTOBHOCTH
OLICHHMBATh CBOE MOBEIECHHE U IMOCTYNKM CBOMX TOBApHIIEH C MO3UIMM HPABCTBEHHBIX M MPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCIEICTBUI MMOCTYIIKOB;

3)eHHOCTH HAYYHOI'0 IO3HAHMA!

MHPOBO33PEHUYECKUE MPEACTABICHUS O BELIECTBE M XHMHYECKOM pPEaKUUH, COOTBETCTBYIOILINE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABIISAIOINE OCHOBY JUIsl HOHUMAHUS CYITHOCTH HayYHOU KapTUHBI
MHpa, TpeACTaBleHHs] 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHA NPUPOABI, B3aMMOCBS3SIX UEIOBEKa C
MNPUPOJHOU CpeAo, O POJIK XMMHU B O3HAHUM 3TUX 3aKOHOMEPHOCTEH;



MO3HABATENIbHbIE MOTHBBI, HAIIPAaBJICHHbIC HA IOJyYECHHE HOBBIX 3HAHHWH 10 XUMHH, HEOOXOIMMBIE UIS
0O0BsICHEHHS HaOJIOaEMbIX IIPOLIECCOB M SBJICHHUM, IMO3HABATCIBHOH, HH(MOPMAIMOHHOW M YHTATEIbCKOH
KyJIbTYpPbl, B TOM 4HCJI€ HaBBIKOB CaMOCTOSTEILHON padOThl C yueOHBIMU TEKCTaMHU, CIIPaBOYHOMN JIMTEPATypOH,
JOCTYIHBIMH TEXHUUECKUMHU CPEACTBaMU HH(POPMAIIMOHHBIX TEXHOJIOTHUL;

UHTEpeC K 00YUYCHHUIO U MO3HAHUIO, JII0003HATEILHOCTD, TOTOBHOCTh M CIIOCOOHOCTH K CaM000pa30BaHUIo,
MPOEKTHOHM M MCCIEeN0BATENbCKON ACATENFHOCTH, K OCO3HAHHOMY BHIOOPY HAINpaBICHHOCTH M YPOBHS 0OyUeHHS
B JaJIbHEHIIIEM;

4)dopMupoOBaHUS KYJIbTYPHI 310POBbS:

OCO3HaHHUE [IEHHOCTH >KU3HH, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3/10POBBIO, YCTAHOBKH Ha 370POBBIH
00pa3 ’KU3HU, OCO3HAHUE MOCIEACTBUN 1 HENPUSITHE BPEAHBIX IPUBBIYEK (YIIOTPEOJICHHS alKOTr oIS, HAPKOTHUKOB,
KypeHUsl), HeOOXOIMMOCTH COOJIIOIEHHS IPaBHIl O€30MaCHOCTH MPH OOpaleHHH ¢ XUMUYECKIMHU BELIECTBAMHU B
OBITY U peaNbHON )KU3HHU;

5)TpynoBoro BocnuTaHus:

WHTEpEeC K MPaKTUYECKOMY M3YYEHHIO mpodeccHid M TpyAa pPa3IudHOrO poJa, YBaKEHHE K TpyLy U
pe3ysbTaTaM TPYAOBOH JESITeIbHOCTH, B TOM YHCIIE Ha OCHOBE NPUMEHEHHS NPEAMETHBIX 3HaHUHM IO XMMUH,
OCO3HAHHBIA BBIOOP HWHIUBHUIYaJbHOH TPAaeKTOPHUHM NPOJODKEHUs 00pa3oBaHHA C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMHH, OOILIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEH, yenemHol npodecCHoHaIbHOMI
JEeSITETbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHI, TOTOBHOCTD aIallTHPOBATHLCS B TIPO(ecCHoHaTBHOM cpee;

6)3K0J10rMYeCKOr0 BOCIIMTAHUS

9KOJIOTHUYECKH LeNleco00pa3Hoe OTHOUICHHWE K MPUPOJAE KaK MCTOYHHMKY >KM3HH Ha 3emiie, OCHOBE €€
CYLIECTBOBaHUs, IOHUMaHUE LIEHHOCTU 3/I0pPOBOTO U 0e30macHOro odpasza H3HH, OTBETCTBEHHOE OTHOLICHHUE K
cOOCTBEHHOMY (pHM3MYECKOMY W TCHXMYECKOMY 3/I0pOBBIO, OCO3HAaHHE LEHHOCTH COONIOJCHHS IPaBUI
0e30macHOro MoBeleHHs MpU padoTe C BEIIECTBAMH, a TAKKE B CHTYalUsX, YIPOXKAIOMIMX 3I0POBBIO M KU3HH
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CHOCOOHOCTH INPUMEHAThH 3HAHUS, IOIy4aeMble IIPU U3YUCHUU XUMUH, IJIs PEIEHHs 3a/1ad, CBSI3aHHBIX C
OKpY>KafoIIel MPUPOTHON CpefoH, IS TOBBIMICHUS YPOBHS SKOJIOTHIECKONW KYIbTYPHI, OCO3HAHHUS TII00ATFHOTO
XapakTepa 3KOJIOTHUECKMX MpoOJieM M IMyTell MX peleHHus MOCPENCTBOM METOAOB XHUMHHM, 3KOJIOIMYECKOro
MBILICHHS, YMEHHS PyKOBOACTBOBATLCS UM B [103HABATEIbHON, KOMMYHHKATUBHON M COLIMAIBHON TIPaKTHKE.

METAINIPEJIMETHBIE PE3YJIbTATHI

B cocraBe MerampenMETHBIX Pe3yJbTaTOB BBIACISIOT 3HAUYMMBIE A (OPMHUPOBAHHMS MHUPOBO33PEHHUS
oOIIeHayJIHbIe TIOHATHUS (3aKOH, TEOPHS, MPUHIINIL, TUITOTe3a, (aKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYTOE. ),
KOTOPbIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4eOHBIX IPEIMETax U MO3BOJIAIOT Ha OCHOBE 3HAHMM M3 ATHX
npeaMeroB (popMupoBaTh NpEACTaBICHHE O LEIOCTHOW Hay4YHOM KapTHHE MHpa, U YHUBEpCaJbHbIC Y4eOHbIE
neicTBus (TMO3HABaTENbHbIE, KOMMYHHKATUBHBIE, DPErYJIATUBHBIC), KOTOpble OOecrednBaloT (HOpMHUpPOBAaHHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IJITAHUPOBAHHIO U OCYLIECTBICHUIO YU€OHOU AEeATEIbHOCTH.

IHo3naBaTebHbIE YHUBEpPCAJIbHBbIE YUeOHbIE 1eiicTBUS

Ba3oBble Jjoruyeckue qeiicTBus:

YMEHHUSI HCIIONb30BaTh NPHUEMBI JIOTMYECKOTO MBILIUICHUS MPH OCBOCHUHM 3HAHUIl: PACKpPBIBATH CMBICI
XMMUYECKUX TOHATUI (BBIIENATh WX XapakTepHble NPH3HAKH, YCTAHABIMBATH B3aWMOCBA3b C IOPYTUMH
MOHATHSIMHU), UCIIOJIb30BaTh MOHATHS Uil OOBSICHEHHUS OTIENbHBIX (haKTOB U SIBICHUH, BHIOMPATh OCHOBAHHS U
KPUTEPUU Ul KiIacCU(UKAIMKM XMMUYECKHX BELIECTB M XMMHYECKUX PEaKkUHd, YCTaHaBIMBATH HMPUYUHHO-
CIICZICTBEHHbBIE CBSI3M MEXIY OOBEKTAMHM W3YUYEHHUs,, CTPOUTH JIOTHYECKUE pPACCyKACHUS (MHIYKTUBHBIC,
JIelyKTHBHBIE, 110 aHAJIOTHH), JeJIaTh BEIBOABI U 3aKITIOUCHHUS;

YMCHHUC NPUMCHATH B IMPOLUECCEC NO3HAHNA NOHATHA (HpC}Z[MeTH])Ie u MCTaHpCI[MeTHBIe), CHUMBOJIMYCCKUEC
(3HaKOBI>Ie) MOZACIIU, UCIIOJIB3YEMBIC B XUMHU, HpCO6pa3OBbIBaTB IMHUPOKO MPUMCHACMBIC B XMMUHU MOJCIIBHBIC
MpEeJCTaBICHUS] — XUMHUYECKHH 3HaK (CHMBOJ JJIEMEHTA), XHMHUYecKash (QopMylia M ypaBHEHHE XHUMHUYECKOH
pPCaKkuuum — Mpu pCICHUn y‘Ie6HO-HO3HaBaTCJ'H>HBIX 3ajJa4, C y‘IéTOM 3THUX MOJCJIIbHBIX HpCI[CTaBJ]CHI/Iﬁ BBISIBJIATH
U XapaKTCPU30BaATh CYUICCTBCHHBIC IMNPU3HAKHW HU3YHYaCMBLIX O6T>€KTOB — XUMHWYECKHX BCHICCTB U XUMHNUYCCKHUX
peaKuHﬁ, BBISABIIATD O6HII/I€ 3aKOHOMCPHOCTH, MPUINHHO-CIICACTBCHHLIC CBA3U WU IMPOTUBOPCUYUA B U3YHACMBIX
mpouncccax 1 ABJICHHUAX.

Ba3zoBrble uccienoBaTebcKue AeiiCTBHA:

YMCHHE HCIIOJIL30BATh MOCTABJICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA IIO3HAHHA, a4 TAKXKEC B KaUCCTBEC
OCHOBBI 1J141 q)OpMI/IpOBaHI/IH TUIOTE3EI IO MPOBEPKE NPABUIIBHOCTH BBICKA3IBAECMbBIX Cy)KI[GHHﬁ;

9



pUOOpETEeHNE OMbITa IO IUIAHUPOBAHUIO, OPraHU3alUU M NPOBEICHUIO YUCHHYECKHUX 3KCIIEPUMEHTOB,
yMeHHe HaOIIoJaTh 3a XOIOM IIPOIECCca, CaMOCTOSTENBHO IMPOTHO3MPOBAThH €ro pe3yibTar, (HopMyIUpoBaTh
000011IeHNsI U BBIBOJBI 10 pe3yjibTaTaM IPOBEAEHHOIO OIbITA, UCCIEI0BAHUS, COCTABIIATh OTYET O IPOJICIaHHOM
pabore.

Padora ¢ nndopmanmeii:

yMEHHE BBIOWpATh, aHAIM3UPOBATH M HMHTEPIPETHPOBATH HMH(MOPMALHMIO DPA3IMYHBIX BUAOB M (popm
MpeICTaBICHUS], TONy4aeMyl0 W3 Pa3HbIX HCTOYHMKOB (HAy4HO-TIOMYJISIpHAs JIMUTepaTypa XUMHYECKOTO
coJiep>KaHusl, CIIpaBOYHBIE MMOcoOus, pecypcbl MHTepHEeTa), KPUTHYECKH OLEHHBATH MPOTHBOPEUYMBYIO H
HEIOCTOBEPHYIO HH()OPMALIUIO;

yMEHHE MPUMEHSTh pa3IU4YHble METOAbl W 3ampockl NpH TMOWCKEe M OoTOope wuHpoOpMauuu u
COOTBETCTBYIOIINX JAaHHBIX, HEOOXOAMUMBIX IS BHIMOJIHEHUS yUeOHBIX M [T03HABATENBHBIX 3324 ONPEAeIEHHOTO
TuNa, NpuoOpeTeHne ombiTa B 00JacTH HCHOJIB30BaHUS HH()OPMAIlMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
OBJIaJIEHUE KYJbTYpOW aKTUBHOTO HCIOJB30BAaHHS PA3NUYHBIX MMOMCKOBBIX CHCTEM, CAMOCTOSTENILHO BHIOMpATH
ONTUMaJIbHYIO (OpMY MpeAcTaBieHHs HHOOpPMANMKM U WUIIOCTPUPOBATh peElIaeMble 3aa4d HECIOKHBIMH
CXeMaMH, TuarpaMMamH, IpyruMu GpopMamu rpaduKi U IX KOMOMHALMSMU;

YMEHHE HCIIONIb30BaTh M aHaJIM3MPOBaTh B Mpolecce YYeOHOH M HMCCIeNOBATENbCKOM AEATeNTbHOCTH
WHPOPMALIUIO O BIMSHUHU MPOMBIIUIEHHOCTH, CEIBCKOTO XO3SMCTBA M TPAHCIIOPTA HAa COCTOSIHUE OKPYIKArOIIEH
HIPUPOJHOU CpEABL.

KoMMyHnkaTHBHBIe YHUBeEpCAJIbHBIE y4eOHbIe 1elCTBUSA:

YMEHHS 3a7iaBaTh BOMPOCH (B XoJe Auanora U (WIM) IUCKYCCHUH) IO CYIIECTBY OOCYXITaeMOH TEMBI,
(hopMyIHpOBaTH CBOM MPEATIOKECHUSI OTHOCUTENBHO BHIITOTHEHNUS IPEATI0KEHHOHN 3a/1a4u;

YMEHUS TIPE/ICTABISATH MONyYSHHBIE PE3YIbTaThl IO3HABATEIBHOM IETEIBHOCTH B YCTHBIX U MUCHMEHHBIX
TEKCTax; JeNaTh NPE3CHTANI0 PE3yJIbTaTOB BHIMOJHEHNSI XUMHUUECKOTO dKCIEPUMEHTa (JIAOOpAaTOPHOTO OIbITA,
7m1abopaTopHOM paboTHI MO HCCIETOBAHUIO CBOWCTB BEIIECTB, YIeOHOTO MPOEKTA);

yMEHUsI y4yeOHOro COTPYOHHMYECTBA CO CBEPCTHHKAMH B  COBMECTHOM IIO3HABaTEIbHON W
HCCIIE0BATENbCKOM NEATEILHOCTH NIPH PEILICHUH BO3HUKAIOLIMX MIPOOJIEM Ha OCHOBE yuéTa OOLIUX HHTEPECOB U
COIJIaCOBaHMs MO3MULMH (00CYXIOeHHs, OOMEH MHEHMSMH, «MO3IOBBIC IUTYPMbD», KOOPAMHALUS COBMECTHBIX
NeUCTBUM, OllpeesieHNe KPUTEPUEB 110 OLIEHKE KaueCTBa BBIITOJHEHHONW PabOTHI U APYTHE).

PeryasiTuBHbIE YHMBeEpcalbHbIe Y4ieOHbIE 1eiiCTBUS:

YMEHHE CaMOCTOSITEIbHO ONPEAEIISTh LEeNH AeATeNbHOCTH, INITaHUPOBATh, OCYILECTBISATh, KOHTPOJIUPOBATh
¥ TP HEOOXOAWMOCTH KOPPEKTHPOBAaTH CBOIO JESTENHHOCTh, BHIOMpaTh HambOozee 3(dexTuBHBIE CIOCOOBI
peleHus yueOHBIX U I03HABATENIBHBIX 3a/1a4, CAMOCTOSITEIbHO COCTABIATh MM KOPPEKTUPOBAThH HPEATIOKECHHBIN
QITOPUTM ACWCTBUI NMPH BBIOJHEHUH 33AaHUI C yU4ETOM HOIYy4EHUs] HOBBIX 3HAaHMH 00 M3y4yaeMbIX 00BbEKTax —
BEIIECTBAX M PEaKUMAX, OLEHMBATh COOTBETCTBUE IIOJyYCHHOTO pe3y/lbTaTa 3asBICHHOW L€, yMEHHE
HCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEUIaraeMble B YCIOBUH 3a1aHHMH.

HNPEAMETHBIE PE3YJIbTATbBI

B cocTaBe npeaMeTHBIX pe3yIbTaTOB IO OCBOCHUIO 00S3aTETFHOTO COIEPIKaHusl, YCTAHOBIEHHOTO JaHHOM
(dbenepanpHOil pabouell MPOrpaMMOM, BBIIENAIOT: OCBOCHHBIE OOYYAIONUMUCS HAy4YHbIE 3HAHHS, YMEHHS W
CHocoObI elcTBUH, criennpudecKre s IPEeIMETHON 00IacTh «XUMUS, BUIBI EATEIHHOCTH IO TOIYYSHUIO
HOBOTO 3HaHWS, €r0 WHTEPIPETAlUH, MPEeoOpa30BaHWI0 W MPHUMEHEHHIO B Pa3IMYHBIX YYEOHBIX W HOBBIX
CUTYyaITUsX.
K xommy oOydenuss B 8 KJiacce TpeAMETHBIE pe3yNbTaThl Ha 0a30BOM YPOBHE JMJOJDKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTh Y 00YYAIOITUXCS YMEHUH:
o PacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHN: aTOM, MOJIEKYyJla, XUMHUYECKHAN IIIEMEHT, ITPOCTOE
BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OAHOPOAHAS M HEOJHOPOIHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsl Macca, KOJIMYEeCTBO BEIleCTBa, MOJIb, MOJIIpHAsl Macca, MaccoBas J10JIsl XUMHUYECKOT0 3JIEMEHTA B
COCIUHCHHUH, MOJISIPHBIH OO0BEM, OKCHJ, KHCJIOTa, OCHOBAHHE, COJIb, 3JICKTPOOTPHUIIATEIBHOCTh, CTEICHb
OKHUCJICHUS, XUMHUYECKas peaklus, KJIACCU(PUKAIUSA PEaKIUil: peakMi COCIUHCHHS, PEaKIUU Pa3IOKCHUS,
peaKInU 3aMEIICHUs, PEaKIIMU OOMEHA, 3K30- M SHIOTCPMUYCCKUE PEaKIIUHU, TCIUIOBOH (P (EKT peakiuu, sapo
aToMa, JJICKTPOHHBIA CJIOW aromMa, aTOMHAas OpOWTalb, PAagUyC aromMa, XUMHUYECKas CBs3b, IOJISIpHAS U
HETIOJISIpHAsT KOBAJIEHTHAsI CBsI3b, MOHHAS CBSI3b, WOH, KaTHOH, aHUOH, PACTBOP, MaccoBas JOJisA BEIIECTBA
(TIporteHTHAS KOHIIEHTPAIIHSI) B PACTBOPE;
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° WINTIOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XHWMHWYCCKUX IOHATUH H MNPUMCHATL 3TU IIOHATUA IIPU
OIIMCaHMH BCIICCTB U UX npeBpaIueHI/Iﬁ;

. HCITOJIB30BaTh XMMHYECKYI0 CHMBOJIMIKY JUIS COCTaBJICHHUS (DOPMYJT BEUISCTB U YPABHECHUN XMMHYECCKUX
peakIuii;
. OTIPEIETIATh BAJICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCTUHEHUAX, CTETICHh OKUCICHUS JIEMEHTOB

B OMHAPHBIX COCJMHEHUSX, TPUHAIIIC)KHOCTh BEIIECTB K OMPEJICIIEHHOMY KJIacCy COSIMHEHU 110 popmynam, BUJ
XUMHYECKOH CBA3M (KOBaJICHTHAS M NOHHASA) B HEOPTaHMUECKUX COETUMHEHUSX;

o packpeiBath cMmbich I[lepumoguueckoro 3akona JI. M. MeHneneeBa: JeMOHCTPUPOBATH TOHUMAaHUE
MEePUOJINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT UX ToyioxkeHus B Ilepuoanueckoit cucreme,
3aKOHOB COXPAaHEHHWsSI MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJSIPHOTO YYEHHsA, 3aKOHa
ABoraapo;

o ONKCHIBATh M XapaKTepU30BaTh Ta0uuHyto Gopmy [leproamueckoil CHCTEMBI XUMHUYECKUX 3JICMCHTOB:
pa3nryaTh MOHATHUS «TJIaBHAA moArpymnmna (A-Tpymma)» u «mobouynas nmoarpymnmna (b-rpymma)y», mansie u 60mbIme
MEPUOABI, COOTHOCHTh O0O3HAueHUs, KOTOpble MMeEIoTcs B Tabnmie «llepmommdeckas cucteMa XUMHYECKHX
anemenToB J[. 1. MenzieneeBa» ¢ YMCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHS aTOMOB XMMHYECKUX 3JICMCHTOB
(cocTaB u 3apsj s1pa, o0IIee YHCIIO0 MICKTPOHOB M PACTIPEACICHHUE UX IO AJICKTPOHHBIM CIIOSIM);

o KJIaccu(UIMPOBaTh XUMUYECKHE 3JEMEHTHI, HEOPraHWYECKHE BEIECTBA, XUMHYECKHE peakuuu (1o
YHCITY U COCTaBy YYacTBYIOUINX B PEAKIUHU BEIIECTB, 10 TEINIOBOMY 3PPEKTy);

o XapakTepu3oBaTh (ONMCHIBaTh) OOLIME XUMHYECKHE CBOWCTBA BELIECTB PAa3JIMYHBIX KJIACCOB,
MOITBEPIK/Iasl ONMCaHUE MPUMEPaMH MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEaKIHii;

o MIPOTHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCMMOCTH OT HMX KayeCTBEHHOTO COCTAaBa, BO3MOKHOCTH
MIPOTEKAaHU XUMUYECKUX TIPEBPAILCHUI B pa3IMYHBIX YCIOBHUSX;

. BBIUUCIISITh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MacChl BEILECTB, MAacCCOBYIO JIOJIIO

XMMUYECKOr0 3JIEMEHTa 1o (GopMyJsie COSAMHEHHS, MaCCOBYIO JIOJIO BELIECTBA B PACTBOPE, IPOBOAUThH PACUETHI
[0 yPaBHEHUIO XUMHUYECKOH peaKiuy;

J MPUMEHSATh OCHOBHBIE OIEpallMd MBICTUTENPHOW JESITeTbHOCTH — aHAJIW3 U CHHTE3, CpaBHEHHE,
000011IeHre, CUCTeMaTH3alMI0, KIacCU(PHUKAIINIO, BBISIBICHHE MPUUYUHHO--CIICICTBEHHBIX CBS3CH — ISl M3Y4EHHUSI
CBOMCTB BEIIECTB U XUMHUECKHX PEaKIHii, ECTECTBCHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOIIO/IeHNE, H3MEPEHUE,
MOJIETTUPOBaHNE, IKCIIEPUMEHT (peabHbIN U MBICIIEHHBIN);

J CJIeZIOBaTh MPABUJIaM I0JIb30BAHUS XUMHUYECKON MOCYIOW M J1a00paTOpHBIM 00OpYJOBaHHEM, a TAKKE
npaBWiIaM oOOpallleHHs C BEUIECTBAMH B COOTBETCTBUH C HHCTPYKUMSIMH TIO BBIIOJIHEHUIO Ja0OpaTOpHBIX
XUMHYCCKUX OIBITOB TI0 IMOJYYECHUI0 W COOUPAHUIO Ta3000pa3HbIX BeEHICCTB (BOAOPOAA M KHCIOPOJA),
MPUTOTOBJIEHUIO PACTBOPOB C OMNPEACIEHHOM MAacCOBOM [10J€H PACTBOPEHHOIO BELIECTBA, IUIAHUPOBATh U
MIPOBOAUTh XUMHUYECKHE SKCIEPUMEHTHI 10 PACIO3HABAaHUIO PACTBOPOB IIEIOYEH M KHUCIOT C TOMOIIBIO
WH/IMKAaTOPOB (JakMyc, heHondTanent, METHIOPaHXK U IPyTHE).

K koHmy oOydeHuss B 9 KJacce MpeJMETHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JIOIDKHBI OTpaKaTh
c(OPMHPOBAHHOCTD y 00YYAIOINXCS YMEHUH:

. PacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX MOHSATHI: XUMHYECKHHA 3JIEMEHT, aTOM, MOJIEKyJa, HOH,
KaTHOH, aHHOH, IPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, BAJCHTHOCTb, AJIEKTPOOTPULATENBHOCTh, CTEIICHb
OKHCJICHUS, XUMHYECKas PeaKlus, XUMHUYECKasl CBs3b, TEINIOBOH 3(pdeKT peakuuu, MOJb, MOIAPHBIA 00BEM,
pacTBOp, 3JCKTPOJIMTHI, HEINEKTPOIUTHI, OSJIEKTPOJIUTHYECKAsl OUCCOLMALMS, PEaKUUH HOHHOrO OOMEHa,
KaTaJn3aTop, XHMHYECKOE paBHOBECHE, OOpaTHMble U  HEOOpaTHMble  PEaKUUH, OKHCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIC PEaKLHH, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHCIEHHE M BOCCTAHOBICHHE, AJJIOTPOIINS,
aM(QOTEepHOCTb, XUMHYECKas CBs3b (KOBAJECHTHAs, WOHHAs, METalUIMUecKas), KpHCTalIMYecKas peréTka,
KOPpO3Usl METAJUIOB, CIUIaBbI, CKOPOCTh XMMHUYECKOW pEeaklHH, NpeAeibHO aomyctumas konueHtpauus [TIK
BEIIIECTBA;

. WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATHH M TPUMEHSATh 3TH TOHSATHS TPH
OTHCAaHUH BEIECTB U UX MPEBPALICHHIA;

. UCIIOJIB30BaTh XMMUYECKYI0 CHMBOJIMKY U COCTaBIICHHS (POPMyJ BEILECTB U yPaBHEHUIH XUMHUYECKHX
peaKuuii;

. OTIPEICNIATh BAJICHTHOCTh U CTENEHb OKUCIICHHS XMMHYECKUX HJIEMEHTOB B COCJMHEHUSX Pa3IHMYHOIO
COCTaBa, MPUHAUICKHOCTh BEHIECTB K ONPEIENEHHOMY KJIacCy COEIMHEHHWH Mo (opMynam, BWJI XUMHUYECKOM
CBsI3U (KOBAJICHTHAS, MOHHAsI, METAIJIMUECKas)) B HEOPTAaHMUECKUX COEIMHEHUSX, 3apsia MOHA MO0 XMMHUYECKOH
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(hopmyIe, XxapakTep CpeAsl B BOJHBIX PACTBOPaX HEOPTaHWMYECKUX COEAMHEHUH, THI KPUCTATUIMIECKON PEIIETKA
KOHKPETHOTO BEIECTBA;

o packpbiBath cmbica [lepuonuueckoro 3akona [[. Y. MenneneeBa U JeMOHCTPUPOBATH €TI0 MOHUMAHUE:
ONKCHIBATh W XapaKTepu30BaTh TaOMMuHyr0 Gopmy Ileproamueckoil CHUCTEMbl XHUMHYECKUX 3IIEMEHTOB:
pa3nuuaTh MOHATHUS «TJIaBHAs moArpymnna (A-rpymnma)» u «modbounas nmoarpymnna (b-rpynma)y», Mansie u 60nbIIIe
MEPUOABI, COOTHOCUTh OOO3HAUYCHUS, KOTOPhIE WMEIOTCS B TEPUOAMYCCKONW TaONUIE, C YHUCIOBBIMU
XapaKTePUCTUKAMU CTPOCHUS aTOMOB XUMUYECKHX 3JIEMEHTOB (COCTaB U 3apsijl pa, 00IIee YHCIIO0 MISKTPOHOB H
pacnpezieieHue WX TI0 DJICKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHH CBOICTB
3JIEMEHTOB U UX COCIUHEHUH B Ipeieiax MajbiX IEPUOAOB U MIABHBIX MOJATPYII C YIYETOM CTPOCHHUS UX aTOMOB;
o KJIACCHU(HUIIMPOBATh XMUMHUYECKHE DIIEMEHTHI, HEOPTaHWYECKHE BEIIEeCTBA, XUMHUYECKHE peakiuu (1o
YUCIy U COCTaBy YYACTBYIOIIUX B PEAKIMM BEIICCTB, MO TEIUIOBOMY J(PQEKTy, MO0 H3MEHEHUIO CTEICHEH
OKHUCJICHUS] XUMHUYECKHUX DJIIEMEHTOB);

o XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEIH(DHUSCKUE XUMHUYECKUE CBOMCTBA MPOCTHIX M CIOXKHBIX
BEIIECTB, MOJTBEPXKIasl OMNFCAHWE NPUMEPaMHA MOJEKYISPHBIX W HMOHHBIX YPaBHEHHWH COOTBETCTBYIOIINX
XUMHYECKUX PEaKIInii;

o COCTaBJISITh YPAaBHEHHS SJICKTPOIUTHUYECKON AUCCOLMALMM KHUCJIOT, IIEJIOYeH U CoJieH, TMOJNHBIE U
COKpaIéHHbIe YpaBHEHHs pEaklnii HOHHOTO OOMeHa, YPaBHEHHUS PEaKIuii, MOATBEPIKAAIONINX CYIIECTBOBAHNE
TeHETHYECKOU CBS3H MEXK]Ty BEIIECTBAMH PA3IMYHBIX KIIACCOB;

. PacKpbIBaTh CYLTHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUN IOCPEICTBOM COCTaBICHHUS
AJIEKTPOHHOTO OanaHca 3TUX peakuuii;

J IPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOEHHUS, BO3MOXKHOCTH IPOTEKAHUS
XUMHMUYECKUX MPEBPALICHU B pa3IUYHbIX yCIOBHSX;

J BBIYUCIISITH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB, MAacCOBYIO JOJIIO

XMMUYECKOro 3JIeMeHTa 10 (hopMyJie COSAMHEHHs, MaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, NIPOBOANUTEL PACUETHI
10 YPaBHEHUIO XUMHUYECKOH peaKiuy;

. co0ro1aTh IpaBHUia MOJNB30BAHUS XMMHUYECKOH MOCyHoi u J1abopaTOpHBIM 00OpYJOBaHUEM, a TaKXKe
npaBuiIa OOpalleHHs C BEIIECTBAMH B COOTBETCTBMM C WHCTPYKLUHUSIMH II0 BBINOJIHEHHIO JIAOOPAaTOPHBIX
XUMHYECKUX OTBITOB IO TOYYSHUIO U COOMPAHUIO Ta3000pa3HBIX BEIECTB (AMMHUAKa M YTIEKUCIIOTO rasa);

. NPOBOJWTH PEAaKIHMU, MOATBEPXKIAIONINEC KAYSCTBEHHBI COCTAB pa3IMYHBIX BEIIECTB: PaclO3HAaBATh
ONBITHBIM MyTEM XJIOpPHI-, OpomuI-, WOAWA-, KapOoHaT-, docdar-, cunmkar-, cynbpar-, THIAPOKCHI-HOHEI,
KaTHOHBI aMMOHUS M MOHBI M3yYEHHBIX METaJUIOB, NMPHCYTCTBYIOUIME B BOJHBIX PAaCTBOpPAaxX HEOPraHUYECKHX
BEILIECTB;

J NPUMEHATH OCHOBHBIC OIEpald MBICIUTEIBHON MESITENbHOCTH — aHalIW3 M CHHTE3, CPaBHECHHE,
000011IeHIe, CHCTEMaTH3AIIMIO, BBISIBICHUE IPHYNHHO-CIICACTBEHHBIX CBI3€H — I U3yUeHHsI CBOWCTB BEUIECTB U
XMMUYECKUX PEeaKIyid, eCTeCTBEHHO-HAYYHbIE METOJbI MMO3HAHMsI — HaOJIO/IeHNe, U3MEPEeHUE, MOICIIUPOBaHHE,
9KCIIEPUMEHT (PEeaIbHBIN U MBICIICHHBIH).
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TEMATUYECKOE IINIAHUPOBAHUE

8 KUIIACC
KoauuecTBo 4acoB
Ne HaunMeHoBaHMe pa3iesioB U TeM DJleKTpOHHbIe (UM(POBbIE)
Kontponbsnsie | IlpakTHyeckne
/i | NpOrpaMMslI Bcero o0pa3oBaTeIbHbIE PeCypChI
padoThI padoThI
Paznen 1.1lepBoHavajibHble XUMHYECKHE MTOHSITHS
XuMusi — BaykHas 00IacTh
11 €CTECTBO3HAHUA U 5 5 butnmoreka [JOK
' MPaKTHYECKON AEATETBHOCTH https://m.edso0.ru/7f41837¢
yenoBeKa
12 BemecTBa u xumuueckue 15 1 Bbubnunorexa [JOK
' peaKiuu https://m.edso0.ru/7f41837c
Wroro no pazneny 20

Pasznen 2.BakHeiinue npeacTaBuTe 1M HEOPT

AHUYICCKHX BeIICCTB

51 Bosnyx. Kucnopon. Ilonarue 6 1 Bbu6mmoreka LIOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bonopon.llonstue o kucinorax 8 1 bubmuoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837c
23 Bona. Pacteopsr. [lonstue 06 5 1 1 Bbubnunorexa [JOK
OCHOBaHHUSX https://m.edso0.ru/7f41837¢c
54 OCHOBHBIE KJIACChI 1 1 1 bu6mmoreka [JOK
HEOPTaHWYECKUX COCIMHECHUHN https://m.edsoo.ru/7f41837¢c
Hroro mo pasaeny 30

Paznesn 3.11epuonnveckuii 3akon u [lepuonndeckasi cucreMa xumMudeckux djaemenToB JI. . MenneseeBa.
Crpoenne aToM0B. XuMHn4ecKkas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PEaAKIUH

Ilepuoanueckuii 3aK0H 1
31 Ileproamdeckas cuctema 7 bubmuoreka [IOK
' XUMHUYECKHX deMeHToB J[. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aToma
32 éHM:qeceKaﬂ COBHSL' g 1 0 BuGnuorexa ITOK
' KHCTIITEIRH https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJBHBIE PEAKLIMU
Hroro no pazgen 15 bubmiorexa LIOK
pasAsIty https://m.edso0.ru/7f41837c
Pe3eDBHOC Bhe 3 butnuoreka [JOK
BHOE BpeMs
p P https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB 68 4 6
I1O ITPOT'PAMME
9 KJIACC
KoauyecTBo 4acoB
Ne HaumeHoBaHuUe pa3iesioB U TeM
Kontpoabnbie | Ilpaktudeckue | DiaekTpoHHbIe (HUGPOBHIE)
0/m | MporpaMmal Bcero
padoThl padoThI o0pa3oBaTe/ibHbIE pecypchl

Pazaen 1.BemecTBo M XUMHYECKHE P€aKIIn
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[ToBTOpeHME U YrITyOJICcHHE

11 3HAHUM OCHOBHBIX Pa3JiesioB 5 bubmorexa LIOK
' pasa https://m.edsoo.ru/7f41a636
Kypca 8 kitacca
12 OCHOBHBIC 3aKOHOMEPHOCTH 4 bubmuoreka [IOK
' XUMHUYECKUX PEaKIuit https://m.edsoo.ru/7f41a636
13 3H:é<§p OZHTHI{;CKM ccKiie 8 butnuoreka [JOK
' AHCCOHTAMIT. AMITICCKR https://m.edsoo.ru/7f41a636
peakiuu B pacTBOpax
Hroro mo pazneny 17
Paznen 2.HemeTajibl M X COETUHEHUS
2.1 Sﬁﬁiﬁﬂﬁfﬁfﬁ VIA-| 4 Bubmrorexa OK
' https://m.edsoo.ru/7f41a636
rpynnsl. [anoreHs:
OO6mas xapaKTepUCTHKA
59 XHUMHYCCKHX JIeMCHTOB VIA- 5 bubnunorexa [JOK
' rpymmsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCIMHCHHS
OO01mas XxapakTeprucTHUKa
53 XHMHYECKHX 3JIEMEHTOB VA- 7 bu6mmoreka [JOK
' rpymmsl. Azot, ochop u ux https://m.edsoo.ru/7f41a636
COCTMHCHHMS
OO6mmas xapaKTepUCTHKA
54 XHMHYECKHX 3J1eMeHTOB [V A- 8 bu6mmoreka [JOK
' rpymIsl. YTIIEpoa U KpEMHUHN https://m.edso00.ru/7f41a636
1 X COCIUHCHUS
Uroro no pazzeny 25
Pa3znen 3.MeTa/uibl M UX COeTUHEHUS
. bubanoreka [JOK
31 Obmpe cBOHCTBA METALIOR 4 https://m.edsoo.ru/7f41a636
3.2 BaxkHelimme MeTaIbl U UX 16 bu6mmoreka [JOK
' COEMHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pasaeny 20
Pa3nesn 4. Xumus u okpykamomas cpeaa
41 BemectBa 1 Matepuaisl B 3 bubmuoreka [IOK
' JKU3HU Y9€JI0BEKa https://m.edsoo.ru/7f41a636
Hroro mo pasaeny 3
Pe3eDBHOC Bhe 3 Bubnmnorexa [JOK
PBHOS BpeMi https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO HACOB 68

1O ITPOI'PAMME
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https://m.edsoo.ru/7f41a636
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBS3BATEJIBHBIE YUEBHBIE MATEPUAJIBI JJIS1 YHEHUKA

* Xumusi, 8 kinace/ Pymsuruc I'.E., ®enpaman ®.I°., AkunoHepHoe o01iiectBo «M3natenbectBo «IIpocsereHues
* Xumus, 9 xnace/ Pymsutuc I'.E., ®enpaman @.1°., AkironepHoe obmectBo «M3natenserBo «IIpocsenienue»

METOAUYECKUE MATEPUAJIbBI JJI51 YUUTEJIA

. O6mast xumust. Yuebuuk / ITox pen. dynaesaC.d.. - M.: Academia, 2017. - 160 c.

2. O0mias n Heopranuyeckas xumus: yaeonoe nocodue / Ilox pen. Henucosa B.B., Tananosa B.M.. - Pu//1:
®enukc, 2018. - 144 c.

3. Anukuna, .b. OOmmas 1 Heoprannueckasi XUMusl. 1a00paTOpHBIN MPaKTUKYM.: Y4eOHOE TOCcOOHe ISl By30B
/ N.B. Anukuna, C.C. babkuna, JI.H. Benosa u ap. - Jlro6epupr: FOpaiir, 2016. - 477 c.

4. BabkoB, A.B. OGI1as, HeopraHudeckas U opraHuieckas xumus: YdyeoHoe nocooue / A.B. badkos. - Epean:
MUA, 2015. - 568 c.

5. babkog, A.B. O0mias, Heopranudeckas u oprannyeckas xumus / A.B. baokog. - M.: MUA, 2016. - 568 c.

6. BonkoB, A. Xumus: o01asi, Heopranuyeckasi u opraandeckas. [lonneiit kype noarorosku k EI'D: 2150
TECTOBBIX 3alaHuii ¢ pemenusivu / A. Bonkos. - M.: Omera-JI, 2017. - 304 c.

7. BonkoB, A. Xumus: o01as, Heopranuueckasi 1 opranndeckas. [lonHsiid Kype noaroroBku k EI'D: 2150
TECTOBBIX 3a/laHuii ¢ pemenusimu / A. Bonkos. - M.: Omera-JI, 2018. - 448 c.

8. Tapmmn, A, T O0mias u HeopraHUUeCKast XUMHUS B CXeMaX, pUCYHKaX, TA0JIUIaX, XUMUYECKUX PEaKIIUsIX:
VYuebnoe nocodue / All I'apmun. - CII6.: [Tutep, 2018. - 128 c.

9. I'munka, H.JI. O6mas xumust: YaeOHUK 17 akagemudeckorodakanaspuara / H.JI. I'muaka. - JlroGepisr:
HOpaiir, 2016. - 729 c.

10. I'muaka, H.JI. O6mas xumust (s cro) / H.JL. I'munaka. - M.: KaoPyc, 2019. - 360 c.

11. I'nunka, H.JI. O0mias xumust B 2 4. Yacte 2: YueOHuk 11 akajgemudeckorodakanaspuata / H.JI. ['nunka. -
Jlrob6epusr: KOpaiit, 2016. - 380 c.

12. I'muaka, H.JI. O0mras xumust B 2 4. Yacte 1: YueOnuk miis akagemmdeckorobakanaBpuata / H.JL. I'muaka. -
Jlrob6epusr: FOpaiit, 2016. - 364 C.

13. I'pubanosa, O.B. O0mas n HeopraHudecKast XHMMHS: OTIOPHBIE KOHCIIEKTHI: OTIOPHBIE KOHCIIEKTHI,
KOHTpOJIbHBIE U TecToBbIe 3ananust / O.B. ['pubanosa. - Pu//l: ®enukce, 2019. - 272 c.

14. I'pubanosa, O.B. O01ias u Heopranuueckas xumus: yueoHoe nmocodue / O.B. I'pubanosa. - Pu//]: ®enukc,
2019. - 416 c.

HU®PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://www.yaklass.ru/
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