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MNNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO O0IIEr0 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a takxke Ha OCHOBE (eaepabHOU
pabouell mporpaMMbl BOCIIUTaHMSI U C Y4ETOM KOHLENIMM NPENOAABaHUS y4eOHOro mpeaMera
«Xumus» B 00pa3oBaTeNnbHbIX opranuzanusx Poccuiickoit denepanmu.

[Iporpamma mo XuMuu Ia€T MpPEACTAaBICHHE O IENsAX, OOIel crpareruu OOy4deHHS,
BOCIIUTaHUsI U pPa3BUTHA OOYyYaroIMXCS CpPEACTBaMHU YYEOHOIro IpeaMeTa, YCTaHaBIMBAET
o0s13aTesIbHOE MPEAMETHOE COJEpKaHKe, NMPEelyCMaTpPUBAET paclpesleIeHue ero mno kjaccaM U
CTPYKTYpUPOBAHHE 10 pa3jesiaM U TEMaM MPOrpamMMbl 110 XUMHUH, ONPEAEISAET KOIMUECTBEHHBIE
Y KQUECTBEHHBIE XapAKTEPUCTUKU COAECPHKAHUS, PEKOMEHYEMYIO [10CIIEJ0BATENbHOCTh U3YUEHUS
XUMHHU C YYETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JOIMKH y4eOHOro Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00YyJaIOLINXCs, ONPeIesIIeT BO3MOKHOCTH IPEAMETA IS peaTn3aliu
TpeOOBaHUI K pe3yabTaTaM OCBOEHHS OCHOBHOM 0Opa30BaTENbHOM MpOrpaMMbl Ha YpOBHE
OCHOBHOTo 0011ero obpa3oBaHus, a Takke TPeOOBaHUI K pe3yibTraTaM OOy4YeHHS XUMHH Ha
YPOBHE LieJIel U3y4eHHs MIPEeIMeTa U OCHOBHBIX BHI0B Y4eOHO-IIO3HABATEIBHON NESATEIbHOCTH
00ydJaromerocs o OCBOCHUIO0 y4eOHOTO COIePIKAHMUS.

3HaHUE XUMHUH CIYKHUT OCHOBOU JUIs JOPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOLIETOCs, €ro
IpEeCTaBICHUN O MAaTepUAILHOM €AMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (YOPMUpPYEMbIE XUMHUEH
IPEICTaBICHNS O B3aMMOINPEBPALICHUAX YHEPTUU U 00 SBOJIIOLIMH BELIECTB B MPUPOJE, O MYTIX
pemeHust Ta00anbHBIX MpPOOJEM YCTOHMYMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBIPHEBOM,
HHEPTeTUUECKOM, MUILEBON U 3KOJIOTHYecKoi 0€30acHOCTH, MPOOIIEM 3JpaBOOXPAHECHHUS.

N3ydyenue xumuu:

CIOCOOCTBYET peanu3ali BO3MOKHOCTEH JUIsl CaMOPa3BUTHS U (OPMHUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ 001el 1 (QyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaromuxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHOH  NeSTeNbHOCTH,  OKCIEPUMEHTANbHBIX |
UCCIICIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKH3HH, TaKk U B
Ipo¢eCCHOHATIBHOM 1eATENbHOCTH;

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAa€T OCHOBBI IIEJIOCTHOTO
B3IJIA/1a HA €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAalloM B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00Y4arOIUXCs;

CrocoOCTBYeT (POPMUPOBAHMIO LIEHHOCTHOIO OTHOUIEHHS K €CTECTBEHHO-HayYHBIM
3HaHUSIM, K TPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOTMYECKOE OOpa3oBaHHE
00yJaromuxcs.

JlanHbIe HampaBieHUS B OOYyUYEHUM XMMHH OOCCIICUMBAIOTCS CHEIU(DHUKON CopepKaHus
y4eOHOT0 NpeIMeTa, KOTOPBIN ABJISIETCS MeJarorn4ecky alaiTHPOBAHHBIM OTpayKeHHEM 0a30BOM
HayKU XMMUU Ha ONPEIEIEHHOM dTalle €€ pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00ILEro o0pa3oBaHHs OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIMMUCS CUCTEMBI NIEPBOHAYAIbHBIX NOHATHI XMMHUHU, OCHOB HEOPraHUYECKONW XUMUH U
HEKOTOPBIX OTJEIIBHBIX 3HAYUMBIX IIOHATUN OPTraHUYECKON XUMUHU.

CrpykTypa conepkaHHs NMPOrpaMMbl MO0 XUMHUH C(HOpPMUpPOBaAHA HA OCHOBE CHCTEMHOTO
noaxoja kK eé msydeHuro. CopepaHue CKIAAbIBAETCS U3 CUCTEMBI MOHATHUH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATHH O XUMHUYeCKOW peaknuu. O0e 3TH CUCTEMBI
CTPYKTYpPHO OPraHM30BaHbI 110 IPHHLHUILY IIOCJIEJOBATEIBHOIO pPa3BUTHsA 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEICTABICHUM Pa3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [Iepuoanueckoro 3axkona J[. . MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHS O CTPOEHUH aToMa U XUMUYECKOH CBSI3H;

— IpEeJCTaBICHUN 00 AIEKTPOIUTUUECKON AUCCOIMAIINH BEIIECTB B pAaCTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OSMIMPHUYECKH IOJTYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIIEAOBATEIHLHO OT OJTHOTO YPOBHS K IPYTOMY, BBITIONHSS
(GyHKINU OOBSICHEHUS M IPOTHO3UPOBAHMS CBOICTB, CTPOCHHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U MOJTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHHe MPOrpaMMbl MO XUMHUHU CIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYyYHOM KAapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IPUPOJBI,
LEHHOCTHOTO OTHOILEHHUS K HAayYHOMY 3HAaHUIO U METOJIaM MO3HaHus B Hayke. M3yuenue xumuu
MPOUCXOUT C IPUBJICUCHUEM 3HAHUM U3 paHee U3yUEHHBIX yUeOHbBIX TPpeaMeTOB: «OKpyKaroImui
MUp», «buonorus. 5—7 kiaccel» u «Pusuka. 7 Kiaccy.

[Ipu n3ydeHnn XUMHUH TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOI HayKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUYECKON JIEATENFHOCTH YEJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOW KyJIbTYpbl. 3a/ladya y4eOHOro MpeaMeTa COCTOUT B (OPMUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAaHUM — BaKHEHIINUX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKH, B
MPHOOIICHNN K HAyYHBIM METO/IaM MMO3HAHUS MTPU U3yYSHUH BEIIECTB U XUMHUUYECKUX PEaKIIHii, B
GbopMUPOBAaHUM U PA3BUTHUH I[MO3HABATEJNbHBIX YMEHUH M UX NPUMEHEHUU B Yy4yeOHO-
MO3HABATEIbHON U y4eOHO-UCCIIEI0BATEIbCKOM AeATeIbHOCTH, OCBOCHUHU MPAaBHUII 0€30MacHOro
00palIeHus C BEIECTBAMU B TIOBCEIHEBHON KHU3HH.

[Ipu u3ydeHHH XUMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHHE
npuoOpey Takue IeH, Kak:

— (popmHpoBaHUE MHTEIIEKTYabHO PAa3BUTOM JIMYHOCTH, TOTOBOM K camM000pa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOATEIBHOMY MPHUHATHIO DPELICHUH, CIIOCOOHON aganTupoBaThCs K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU;

— HaAmpaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE MPUOOIICHHE OOyJalomuxcs K
CaMOCTOSITEJIbBHOW ~ ITO3HABATEIBHOW  JEATEIbHOCTH, HAy4YHbIM  METOJaM  IIO3HAaHWI,
(GhOpMUPYIOITUM MOTHBAIIUIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUH;

— obecrieyeHue YCIOBH, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYYarOIIMMUCS OIbITa
pa3HoOOpa3HON AESITeNbHOCTH, MO3HAHUA U CaMOIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE I Pa3IMUHbIX BUJOB JIESTEIBHOCTH;

— ¢opmupoBanue o0mel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YHClie YMEHUN 00BSCHSATH U OLIEHUBATH SIBIICHUS OKPYKAIOIIETO MUPA, UCIIOIb3Ys 3HAHUS U OTIBIT,
MOJIyYEHHBIE MPU M3YyYEHUU XHUMHUHU, TMPUMEHSATh UX MPHU PEHIeHHH MpoOJieM B MOBCEAHEBHOMN
JKU3HU U TPYJIOBOM JEATEIBHOCTH;

— (opmMupoBaHue y 00y4arONMXCcs TYMAaHUCTUUECKUX OTHOIICHHH, TTOHUMAaHUs IIEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM 3KOJOTHYECKH IIeJIECOO0Pa3HOTr0 MOBEICHHSI B OBITY H
TPYAOBOM JEATEIIBHOCTH B LIENAX COXPAHEHHUSI CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOTHON
Cpenpbl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHS OOILEYETOBEYECKHX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ ISl ¥ HAMPABJICHHOCTH JAJIbHEUIIIET0 00yYeHHUS.



OO1miee 9nCIIoO 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HE/IEIIO).

COJEP)KXAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/ibHbIE XMMHYECKHE TOHATHUSA

[Ipenmer xumun. Ponb XMMHUM B KH3HU 4Ye€lOBEeKa. XHMHUS B CHUCTeME HayK. Tena u
BelecTBa. Gusnyeckre cBOMCTBA BeleCTB. ATperaTHoe cocTosiHue BemiecTB. [lonsiTue o MeTogax
no3HaHus B XuMuH. YucTeie BemecTBa 1 cMecH. CriocoObl pa3iesieHust CMECEH.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHThl. CHUMBOJIBI XHMHYECKHX 3JIEMEHTOB.
[IpocTsie U cnoxHbIE BeUIeCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunueckast popmyna. BaTeHTHOCTh aTOMOB XMMUYECKUX JIEMEHTOB. 3aKOH TIOCTOSHCTBA
cocraBa BemiecTB. OTHocHTeNnbHAass aToMmHas Macca. OTHOCHUTENbHAs MOJEKYJIspHass Macca.
MaccoBast 10J11 XUMHAYECKOI0 3JIEMEHTA B COCTUHEHHH.

KonuuecTBo Bemectsa. Mosnb. Mosnsipaast Macca. B3auMocBsI3b KOJIMUECTBA, MacChl M YHCIIa
CTPYKTYPHBIX €IWHHII BemecTBa. Pacu€Tel mo popmynamMm XUMHUYIECKUX COSTUHEHUH.

DuU3NYeCKue W XUMHUYECKUE SIBJICHUS. XUMHUYECKas peakuuss U €€ MpPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BeIeCcTB. XuMuueckue ypaBHeHUs. Kinaccudukanus XuMuyeckux peaxuui
(coenMHEHUS, PA3IOKECHHUS, 3aMEIIICHUS, OOMEHA).

Xumuueckuii Ixcnepumenm:

3HAaKOMCTBO C XHMHYECKOM MOCYyI0i, mpaBmiamMu paboThl B jJaboparopuu U mpuéMamu
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M OMUCAaHUE (DPU3NYECKUX CBOMCTB
00pa3110B HEOPTaHUYECKUX BEIECTB, HAOMIOAeHNE (PM3UUECKUX (TUIABJICHUE BOCKA, TASTHHUE JIbJA,
pacTupaHue caxapa B CTYIIKE, KUIIEHHE M KOHACHCAIUs BOJAbI) U XUMMUYECKUX (TOPEHUE CBEYH,
MIPOKATMBAHNE METHOM MPOBOJIOKH, B3aUMOICHCTBUE MeJIa C KUCIIOTOM) SIBJICHNM, HAOIIOACHUE U
OIMCaHNe NMPU3HAKOB NMPOTEKAHMSI XUMUYECKUX peaklMii (pa3ioxKeHne caxapa, B3auMOIeCTBHE
CepHOW KHUCIOTHI ¢ XJOpHIOM Oapusi, pasnokeHue runpokcuaa menu (II) mpu HarpeBanuw,
B3auMoJIeiicTBHE Xkelne3a ¢ pacTBopoM coiu meau (II), n3ydyenne cnocoOoB pazaesieHus: cMecei:
C TOMOIIBI0 MarHuTa, (UIbTPOBAaHUE, BbIMApUBAaHUE, JUCTHIUIALMS, Xpomarorpadus,
IIPOBEJICHNE OYUCTKU IMOBAPEHHOM COJM, HAOJIIOJCHHE M OINMCAaHUE PE3yIbTaTOB MPOBEICHUS
OMbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3JaHUE MOJEIEH MOJIEKYI
(IIIapocTep>KHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3a€eMEHT M IpOCTOE BEIIECTBO.
Haxoxnaenne kucinopona B mpupoze, Gu3nuecKue 1 XUMUYECKHE CBOMCTBA (PEaKIIMU TOPEHUS).
Oxcunel. Ilpumenenue xkucnopoga. CrmocoObl TONydeHHUs KUCIOpoJa B Jaboparopuu U
MpOMBINUIEHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — aluIoTporiHas MOAMQPUKAIUS
KHCIIOPOJA.

TennoBoil 3¢ ekt XUMHUECKOW peakuuu, TEPMOXUMHUYECKHE YpaBHEHHUS, 3K30- U
SHAOTEPMUYECKHE peakiuu. TOIMIMBO: yroib M METaH. 3arpsi3HEHHE BO3/AyXa, YCUJIEHUE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CJIOSI.

Bopopon — anemeHT u npocrtoe BeniecTBo. HaxoxaeHue Boiopoaa B mpupoe, pusndeckue
U XUMUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOObI moy4yeHus. KucinoTe! u conu.



MoutsipHbIii 00bEM Ta30B. Pacy&€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelmennsie u
HEHACBILICHHbIE pacTBOpBl. PacTBopuMocTh BellecTB B Bojie. MaccoBas 10is BeEIECTBA B
pactBope. XUMHUUYECKUE CBOMCTBA BOJAbl. OcCHOBaHUs. Poyib pacTBOpPOB B MPUPOAE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOTHBIX BOJ.

Knaccudukanus neopranmueckux coeauneHuit. Oxcuapl. Kiaccudukanust OKCHIOB:
coyieoOpasyrorire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenkiarypa
OoKcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [loydeHne okCuaoB.

OcHoBanmsi. Knaccudukainus OCHOBaHHWM: WIENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
HomeHnknarypa ocHoBaHmii. Pusndeckue U XMMHUYECKHE CBOWCTBAa OCHOBaHUU. llomydeHwue
OCHOBaHUM.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3nveckue U XUMHUECCKUE
cBoiicTBa kucioT. Psan akruBHoctu metamioB H. H. bekerosa. [lomyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coneil. [lomydeHnue
COJIEH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPIraHUYECKUX COCITMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEJICIICHUE COACPIKaHUs KUCIOpOoJa B BO3JyXe, MOJTydyeHHEe, COOMpaHue,
pacro3HaBaHMe M HM3YyY€HHE CBOMCTB KHUCIOpOJa, HAOMIOJIEHHE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MpEKpalleHUs TOpeHus (moxapa), 0O3HAaKOMIIEHUE C
o0pa3llaMi OKCHJIOB M OINKMCAHHWE HMX CBOWCTB, MOJy4YeHUE, COOMpaHWE, pPACMO3HABaHUE H
W3YYCHHE CBOWMCTB BOjaOpona (TOpeHme), B3auMojelcTBue Bomopoaa ¢ okcugom meau (1)
(BO3MOXHO MCITOIH30BaHUE BHICOMATEPHAIIOB), HAOIIOACHIE 00pa3II0B BEMIECTB KOJUIECTBOM |
MOJIb, HCCJIEIOBAaHUE OCOOEHHOCTEW PpAacCTBOPEHHUS BEIIECTB C PAa3IMYHON PacTBOPUMOCTEIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH PacTBOPEHHOIO BEILECTBA,
B3aMIMOJICHCTBHE BOABI C MeTalUlaMH (HaTpueM H KalubllueM) (BO3MOXKHO HCIOJL30BaHUE
BUJICOMaTEPHAJIOB), HCCIIEJOBaHNE OOPa3I[0B HEOPraHMUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IeHUE U3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U ILEIOYel, U3ydyeHue
B3auMoieiicTBus okcuaa meau (1) ¢ pacTBopoM cepHO KUCIIOTHI, KUCIOT ¢ METaJUIAMU, PEaKIIHii
HEUTpalIu3aluu, MOJy4YeHNe HEPACTBOPUMBIX OCHOBAHMH, BHITECHEHHUE OJTHOTO METaljia JPyrum
U3 pacTBOpa COJIM, PEIICHHE OHKCIEPUMEHTAIBHBIX 3aJad 10 TeMe «BaxHelmme Kiaccsl
HEOPTraHWYECKUX COECTUHEHUI.

Ilepuoaguyecknii 3axoH u Ilepuoanyeckass cucremMa xumudeckux sjiaementos JI. M.
MenpneseeBa. CTpoenne aToM0B. XUMHYeCKas CBsI3b. OKHCIMTE]IbHO-BOCCTAHOBHUTEIbHBIE
peakuumn

[TepBble MOMBITKY KJIacCUPUKAIUU XUMUYECKUX AJ1eMeHTOB. [IoHsATHE O TpyMax cXOAHbBIX
AJIEMEHTOB (IIIETIOYHBIC U MIET0YHO3EMENbHBIC METAJLIBI, TaJIOTCHBI, HHEPTHBIC Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepHBIC OKCUIBI M TUIPOKCHJIBL.

Ilepuoanueckuii 3akoH. llepmogmyeckas cucrema XuUMUYecKHX »diemeHtoB [, .
MenneneeBa. KoporkomepuoaHass W JyMHHONEpUOaHas ¢opmbl [lepuoanyueckoid CHCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI 3JIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpOeHHE 3JIEKTPOHHBIX
obonouek aroMoB TepBbIX 20 xumudeckux djemMeHTOB Ilepuommueckort cucremsr J[. U.



MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO 3JIEMEHTA MO €ro noJioxkeHuto B [lepuoanueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAaM U IEPUOJAM.

3nauenue Ilepunonnueckoro 3akoHa u [lepuoauyueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHs HayKU U npakTuku. JI. 1. Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanentnas (nonsipHas " HETOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. lOHHAs CBA3b.

Crenens okucieHus. OKMCIUTENIbHO-BOCCTAHOBUTENbHBIE peakui. [Iporecchl okucienus
Y BOCCTaHOBJICHUSI. OKUCITUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenmn:

U3y4eHHEe O0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE THUAPOKCUAA
LMHKAa C pacTBOpamMu KHUCIOT W ILIEJI0YEH, MTPOBEACHUE OIBITOB, WILIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEAKIUii (TOpEHUE, PEaKIIUU PA3IOKECHHUS, COSTUHEHUS ).

Mesicnpeomemmuuie ceasu

Peanuzanus MexnpenMeTHBIX CBA3EH NPHU M3YYEHHHM XMMHH B 8 KJIACCE OCYIIECTBIIAETCS
yepes3 UCIOJIb30BAHNE KaK 00X €CTECTBEHHO-HAYYHBIX OHATUMN, TaK U MOHATHH, SABISIONIUXCS
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mure ecTeCTBeHHO-HAYYHBIE MIOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIIH3,
CUHTE3, KJaccu(pUKalus, MNEePUOIUYHOCTb, HAOIIOACHHE, OSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHHE, MOJIEIIb, SIBIICHHE.

®usnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ, HU30TOIMbI,
pPaZnoOaKTUBHOCTb, MOJIEKYJA, SJICKTPUYECKHH 3apsi, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IIaHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOIIaeMbl€, TOIUINBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMH4YeCKasi peaKkIus

Ilepuonuueckuit 3akoH. Ilepuommyeckas cucrema xumudeckux osnemeHtos [[. H.
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajaus, KIbLMUS W HMX COCJUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [leprondeckoil CuCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BewniecTBa: BHMJBl XMMHUYECKOW CBA3M. THIBI KPUCTAIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHWYECKHX BEIMIECTB. XUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHHM, TeHeTH4ecKas
CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanusa XuMU4ecKUX peaklui Mo pa3InYHbIM MpHU3HAKaM (IO YHUCIY U COCTaBy
Y4aCTBYIOUIMX B PEAKIIMH BEIIECTB, [0 TEIIOBOMY 3D (PEKTyY, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMHUYECKHX DJJIEMEHTOB, 10 OOpaTUMOCTH, IO YYacTHIO KaTajau3aTopa). OK30- H
SHIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTHe O CKOPOCTH XUMHYECKOW peakiuu. [loHsTHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOIeHHBIX M TeTepOreHHbIX peakuusx. [lonsatue o



karanuse. [londaTne o xuMuueckoM paBHOBeCHH. PAKTOPBI, BIUSAIOIINE HA CKOPOCTh XUMHUUYECKOU
peaKkLuu U MOJ0KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEaKIUH, 3JICKTPOHHBIM OalxaHC OKUCIUTEIBHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBIeHUE YPaBHEHHHW OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIb30BaHMEM METO/1a AJIEKTPOHHOIO OaliaHca.

Teopust 3IEKTPOIUTHUECKON IUCCOLMALNU. DNEKTPOIUTHI U HEIIEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MexaHW3M IMCCOLIMALINN BEIIECTB C pa3JINYHbIMU BUIAMU XUMHUUYECKOM cBA3U. CTENEHb
muccouranuu. CUbHbIE U ca0ble 3JeKTPOIHUTHI.

Peakiun moHHOTO 0OOMEHA. YCJIOBHS MPOTEKAHUS PEaKIUid MOHHOTO OOMEHa, MOJHBIC U
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiui. CBONCTBAa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
OpEeICTaBICHUNA 00 SJIEKTPOTUTHUECKOW nuccoruanvu. KadecTBeHHBIE pEakUMHW Ha HOHBIL.
[TonsiTHE O TUIPOIN3E COTEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJEISMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB —
METAJUIOB M HEMeTauioB (rpaduTra W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpus),
WCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTM XHMHMYECKOW pPEAKUHUH OT BO3JEHUCTBHS Pa3INYHBIX
(bakTOpoB, UCCIIETOBAaHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoliecca AUCCOLUALUN
KHCJIOT, 1EJ0Y€H U cosell (BO3MOKHO UCIIOIb30BAHUE BUJEO MATEPUAIIOB), IPOBEIEHUE OIBITOB,
WUTIOCTPUPYIOIIMX MPU3HAKK MPOTEKaHWs peakUuid HOHHOro oOMeHa (oOpa3oBaHHE OCajKa,
BbIJIEJICHHE Ta3a, 00pa30oBaHME BOJIbI), ONBITOB, WJUIIOCTPUPYIOMIMX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peakluil (FrOpeHHe, peaklUuu pa3ioXKeHHs, COSAUHEHUsI), paclio3HaBaHUE
HEOPraHMYECKHUX BELIECTB C IIOMOIIbI0 KAauyeCTBEHHBIX pEaKUMi Ha HWOHBI, pEIICHHE
AKCIEPUMEHTAJIbHBIX 3a/1a4.

Hemerasibl M X COeIUHEHUS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHBIE
crerieHu okucieHus. CTpoeHune M (pu3nyeckre CBOMCTBAa MPOCTHIX BEIIECTB — TaJOTE€HOB.
XUMHYECKHE CBOMCTBA Ha IMpUMEpPE XJopa (B3aUMOJECHCTBHE C METAlJIaMM, HEMETaJlIaMH,
miesoyamu).  XjopoBoaopoa. ConsHas KHACIOTa, XUMHYECKHE CBOMCTBA, TMOJydYCHHUE,
npuMeHeHue. JleiicTBrUe XJiopa U XJ0pOBOIOPO/Ia HA OPraHU3M 4YesioBeKa. BaxHelime XJI0pu bl
Y X HaXO0XJIECHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OcoOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHUCTIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(UKAIUKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpOEHHUE, (PU3MYECKHEe M XHUMHUYeckHe CBOWCTBA. OKCHABI Cephl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (GU3NYECKHEe M XUMHUYECKHE CBOMCTBa
(obmIue Kak MpeACcTaBUTENS Kacca KUCIOT U crienuduieckue). XUMUIECKUE PEaKInH, JISKaIue
B OCHOBE IIPOMBILIUIEHHOTO CIIOCO0a MOTy4eHus: CEpHON KUCIOTHI. [IpMeHeHne cepHOl KUCIOTHI.
Conn cepHOM KHUCIOTBHI, KauyeCTBEHHas peakuus Ha cyibdar-uoH. Haxoxxnenue cepbl u eé
COCIMHEHUHN B IpUpoAc. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOLICH CpPeabl COCAUHEHUSIMU CEPbI
(KUCTIOTHBIC JOXK/IH, 3arPSI3HEHNUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPAICHHUS.

OO0mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHs. A30T, paclnpocTpaHeHHE B IMpupoae, (U3NYecKue Hu
XUMHUYecKHe cBoicTBa. KpyroBopotT a3ora B npupoje. AMMHUAK, ero (pu3ndeckue U XUMHYECKUEe
CBOICTBa, nonydeHue u npuMeHeHue. Conu aMMoHMs, UX (prU3HUECKHEe U XUMUYECKHE CBOMCTRA,
npuMeHeHne. KauecTBeHHasl peakuyss Ha MOHbI aMMOHUsS. A30THas KHUCIOTa, €€ MOJydeHHE,
duznueckue W XUMHUYECKHE CBOMCTBa (0OmIMe Kak WpPEACTaBUTENs Kiacca KHCIOT |



cnenuduyeckue). Mcnonp3oBaHWE HUTPATOB M COJIed aMMOHMSI B KayeCTBE MHHEPaJbHBIX
ynoopenuii. XuMHYECKOe 3arps3HEHUE OKPYXKAIOMIEH cpeibl COSTUHEHUSMH a30Ta (KUCIOTHBIC
TOXKIM, 3arps3HEHHE BO3JyXa, MOYBBI M BOAOEMOB). Docdop, ammoTporHble MOIUDUKAIIH
docdopa, puzmueckue n xumudeckue cpoiictBa. Oxcun docedopa (V) u dbochopnas kuciora,
bu3nYecKue W XUMHUYECKHE CBOMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBE
MHUHEPaAJIbHBIX Y100pCHHIA.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynmnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIECHHUA. YTJepo/, alFIOTPOIHbIe MOAU(DUKAIINK, PACIPOCTPAHEHHE B
npupoje, Gu3ndecKkue 1 XuMUIeCKrue cBorcTBa. Ancopoums. KpyroBopor yriepoaa B mpupoe.
Oxcunsl yraepoaa, ux GU3NYECKUe ¥ XUMUYECKHE CBOWCTBA, JICWCTBHUE HA )KUBBIC OPTAHU3MBI,
NOJIy4eHUE U TPUMEHEHHE. DKOJIOTUYECKHEe MPOoOeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TI100aIbHOTO TOTEIJIEHHUs KIMMaTta, MapHUKOBBINA 3(QdeKkT. YTonbHas KUCIOoTa U e
coiu, UX (U3MYEeCKHMe M XHUMHUYECKHE CBOMCTBa, MONydeHHEe U npumeHeHHe. KauecTBeHHas
peakuus Ha kapOoHaT-MOoHKL. Vcronk30BaHre KapOOHATOB B OBITY, MEIUITMHE, TPOMBIIIIICHHOCTH
U CEJIbCKOM XO3SICTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BELIECTBaX KAaK O COCIUHEHUSX yriepoja
(MeTaH, 9TaH, STUJICH, alleTUJIeH, TaHOJ, TIULEPUH, YKCYCHas KuciioTa). [[pupogHbpie ICTOYHUKU
YTJI€BOAOPOAOB (Yrojb, MPUPOAHBINA ra3, HeTh), IPOAYKTHI UX NepepadoTKu (OCH3HH), UX POJIb
B OBITY M TIPOMBINUICHHOCTH. [ToHSITHE O OMONOrMYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OelKax,
yriaeBolax — M HMX POJIM B KU3HU 4YelloBeKka. MaTepuaibHOE €IUHCTBO OPraHMYEeCKUX H
HEOPraHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMUYECKHE CBONCTBA, MOJyUeHHWE W TPUMEHEHUE.
Coenunaenuss kpemHuss B npupone. OOmme mnpeacraBieHuss o0 okcune kpemuaus (IV) u
KpeMHHEBOU KuciaoTe. CHIIMKATHI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelmme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEeMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30MMacHOT0 UCTIOIB30BaHUS CTPOUTEIHHBIX MATEPHUAIOB B TIOBCETHEBHOM JKHU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KHUCIIOTHI, MPOBEACHUE
KaYeCTBEHHBIX PEaKIUi Ha XJOPUA-WOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpakaromue (U3NUYEeCKue U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCIMHEHUH (BO3MOXKHO
UCIIONIb30BaHNE BHUACOMATEPUAIOB), O3HAKOMIIEHHWE C 00pa3laMu XJIOPUIOB (TaJIOTEHUIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeAMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHAJIOB), HAONIOJCHWE TMpolrecca OOyriauBaHMs  caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, N3yY€HUE XUMHUYECKUX CBOMCTB pa30aBIEHHOW CEpHOM
KHUCTIOTHI, TIPOBEJICHUE KA4YeCTBEHHOUN peakiuu Ha cyib(paT-HOH W HaONIOJIeHUE TMpH3HaKa e
MPOTEKAHUs, O3HAKOMJICHHE C (DU3WYECKUMH CBOMCTBaMHU a30Ta, ¢ochopa W MX COCTUHECHUM
(BO3MO>XHO HCTIOJIb30BaHUE BUICOMATEPHATIOB), 0OpasamMu a30THBIX B (GOCHOPHBIX yI0OpEHNUIH,
nojy4deHue, coOupaHue, pacro3HaBaHWE M U3yUyeHHE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBCHHBIX peaKluii Ha HOH aMMOHUS U (ocaT-uoH U U3YICHHE TPU3HAKOB UX MIPOTEKAHUS,
B3aMMOJICICTBIE KOHIIEHTPUPOBAHHOM a30THON KHUCIIOTHI C MeAbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPHUANIOB), H3Y4YEHHE MoOJeNed KpUCTAIMYECKUX peImEToOK anmMasa, rpadura,
¢yepeHa, 03HAKOMIJIEHHE € MTPOLIECCOM aJCOPOIIMH PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM
YIIJIEM U YCTPOWCTBOM ITPOTUBOTa3a, MOIy4eHue, cOOUpaHue, paclo3HaBaHue U U3yUEHHE CBOIMCTB
VIJIEKUCIIOrO Tra3a, MpOBEICHHE KAauyeCTBEHHBIX peakiui Ha KapOOHAT M CUJIMKAT-HOHBI U
U3y4YeHHE TMPU3HAKOB UX TMPOTEKaHMs, O3HAKOMJICHHE C TPOAYKLUHMEH CHIMKATHOU



MPOMBIIICHHOCTH, PEIICHUE KCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHelme HeMeTallJIbl U UX
COCIMHCHUS.

MeTaJ/iibl M MX COeTUHEHNS

OO6mas xapakTepUCTHKA XUMHYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAHHH UX TTOJIOKEHUS
B Ilepnonnueckoit cucreme xumuueckux sneMeHToB JI. M. MenneneeBa u CTpoeHUsS aTOMOB.
Crpoenue MeramioB. Mertaminueckas CBsI3b M METAUNIMYECKAs] KPUCTALUIMYECKAs pEHIETKa.
DNEKTPOXUMUYECKUNA psAJl HampsokeHUd MetamioB. Dusnueckne M XMMHYECKHME CBOMCTBA
MeTtauioB. OO0mue crnocoObl MoydeHus] MeTaToB. [oHsATHE 0 KOPPO3HH METAIIJIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTallb, YyryH, MIOPATIOMUHUNA, OpOH3a) M HX
MPUMEHEHHE B OBITY U TPOMBIIIIICHHOCTH.

[Ilenounbie MeTauibl: NTONOKEeHUE B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB [l
N. MengeneeBa, CTpO€HHE UX aTOMOB, HaxXxOXJeHHE B Npupoje. OU3NYecKue U XUMHUYECKHUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCHUIIBI HATpHs U Kanus. [Ipumenenue
MICIIOYHBIX METAII0B M UX COCAUHCHUM.

[IlenoyHO3eMENBHBIE METAIIIBI MATHUM U KJIBLUI: MTOJI0KeHUE B [lepuoanyeckon cucreme
xumudeckux snnemeHtoB . M. MenneneeBa, cTpoeHHWE MX aTOMOB, HaXxOXXJACHUE B MPHUPO/IE.
dusnyeckre U XUMHUYECKHE CBOMCTBA MarHus W Kajdblysl. BakHeHInne coeqWHEHUST KaJIbIUS
(oxcun, ruapokcu, conun). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepmonnueckoil cucreme Xxumuueckux snemeHtoB [l U.
MeHnpneneeBa, CTpOEHHUE aTOMa, HaXOXAEHUE B Mpupojae. PU3NUecKue 1 XMMUYECKHUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH]IA ATFOMUHHMS.

Kenezo: mnonoxenne B Ilepmommnueckoid cucreme xumuueckux osnementoB J[. U.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B Npupoae. PU3NYECKUe U XUMUYECKHE CBOKWCTBA
xkene3a. Oxcunpl, rugpokcuasl u comm kenesa (II) m xemeza (II), mx cocras, cBolcTBa M
MOJTy4YEHHE.

Xumuueckuii IxKcnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMy METAJIOB U CIUTABOB, X (PU3MUECKUMH CBOWCTBAMU, U3YUYCHUE
Pe3yabTaTOB KOPPO3UH METAIOB (BO3MOXHO UCIIOJIB30BAHUE BHICOMATEPUAIIOB), 0COOEHHOCTEH
B3aUMOJICCTBUSL OKCHJIa KalbIlMsd W HATpUs C BOJOH (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), KCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IMpOIEcca TOPEHHsS Kele3a B
Kucinopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIM Ha WOHBI: MarHus, KaJbllus, aIIOMUHUS, IIUHKA, kene3a (II) u xenmesa
(ITI), menu (1), HaOmrOEeHHME M OMHMCAHUE MPOIIECCOB OKPAITMBAHMS TIJIAMEHW MOHAMU HATPUS,
Kamusl U KaTblusg (BO3MOXHO HCIIONH30BAHUE BUACOMATEPUATIOB), UCCIEIOBAHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/JIA aTFOMUHUS U THAPOKCU]IA LIMHKA, PEHICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHelIIe MeTajlIbl i UX COCTUHCHHS).

XuMHs 4 OKpY:Kaoiasi cpeaa

BemectBa u maTepuansl B TOBCEIHEBHOM JKM3HM YEJIOBEKA. be3omacHOe UCITOIb30BaHUE
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. IlepBas moMomp MpU XUMHUYECKUX OXKOrax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKArOIIEH cpenl (TIpeienbHast JOIMyCTUMast KOHIICHTPAIUs
Beriects, ganee — [1/1K). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MAaTEPHAJIBI).

Meostcnpeomemnuwie ceasu



Peanu3zanust MeXpeIMETHBIX CBSI3€H MPH M3YYEHUH XUMHH B 9 KJIacCe OCYILECTBIISCTCS
Yyepe3 MCIO0JIb30BaHNe KaK OOIIMX €CTECTBEHHO-HAYYHBIX OHATHUH, TaK ¥ MOHATHUH, SBIISIOMINXCS
CHCTEMHBIMH JIJIs1 OT/ICIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mme ecTecTBEHHO-HAYYHBIC IOHATHUS: HAyYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIN3,
CHHTE3, Kiaccu(uKamusi, TEePUOJUYHOCTh, HAONIOEHHE, HKCIEPUMEHT, MOJCINPOBAHHE,
U3MEpEHUE, MOJIeIb, IBJICHUE, TAPHUKOBBINA AP PEKT, TEXHOIOTHS, MATEPHAIIBL.

dwusmuka: Marepus, aroM, D3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TOIIbI,
pPaZIMOaKTHBHOCTh, MOJICKYJIa, JJIGKTPHUECKUH 3apsii, TPOBOJHUKH, MOIYIPOBOIHUKH,
TVDJTICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, Tas,
pacTBop, paCTBOPUMOCTh, KPUCTATUINYECKAs PEIIETKA, CIUIABbL, (PU3HUECKUE BEINYMHBI, €THHHUIIBI
U3MEpPEHUs, KOCMHYECKOE MTPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢orocunTe3, nprxanue, Omocdepa, SKOCHCTEMa, MHHEPAIbHBIE YIO0OpEHUS,
MHUKPORJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIE
UCKOIIaeMble, TOTTUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJabTaThl OCBOCHHS MPOTpaMMbl OCHOBHOTO 0OOHIEro oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe O0YYEHHUsI XMMHUHU B €IUHCTBE YU€OHON M BOCIIUTATEILHON JESITEIHHOCTH B
COOTBETCTBUU C TPAJAMIMOHHBIMA  POCCHMCKUMH  COIMOKYJIBTYPHBIMH U  JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpPaBHJIaMH U HOPMAaMH TMOBEACHUS U
CIOCOOCTBYIOT IPOLIECCAaM CAMOIMO3HAHUS, CAMOPA3BUTHUS U COLUAIN3ALIMN 00Y4aIOIINXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M paclIMpeHHe ONbITa JESITEeIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) mnaTpuoOTHYeCKOro BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOILIEHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJNIE/IMI0, TIOHMMaHMs 3HAYCHHS XMMHYECKOW HAyKW B KM3HH COBPEMEHHOTO OOILECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOU MH(pOpMalMell O MEepeNOBbIX TOCTHKEHUSAX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSX 00 yCTpOMHCTBE
Mupa 1 o0IIecTBa;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABICHUS] O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHOHMCCIeIOBATENbCKONW, TBOPUECKOW U JAPYIMX BHAAX JEATENBHOCTH, T'OTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JESATEIbHOCTH MIPU BHIMOJIHEHUH YUeOHBIX, TO3HABATEIbHBIX 33/1ad,
BBIMOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYE€OHBIX IMPOEKTOB, CTPEMJICHUS K
B3aMMOIMOHMMAHHUIO M B3aUMOIIOMOINM B MpoOLEcce 3TON y4yeOHOW AesTeNbHOCTH, TOTOBHOCTHU
OLIEHUBATh CBOE MOBEJICHHE U ITOCTYIKH CBOMX TOBAPUIIEH C MO3UIIMHA HPABCTBEHHBIX M IPABOBBIX
HOPM C Y4E€TOM OCO3HAHUS NOCIEACTBUM TOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHUS O  BEIIECTBE U  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKH U COCTaBIJISIIOIIME OCHOBY JJIs
MOHMMAaHUS CYITHOCTH HAYYHOW KapTUHBI MUPA, IPEJICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS IPUPOJIBI, B3AUMOCBS3X UEJIOBEKa C MPUPOIHOM Cpeioi, O pOJIM XUMHH B MTO3HAHUU
3THUX 3aKOHOMEPHOCTEH;

MO3HABATEIILHBIE MOTHUBBI, HAIMPABJICHHBIC HA IOJYYCHHE HOBBIX 3HAHUW MO XUMUH,
HEoOXoauMBbIe Uil OOBSCHEHHS HaOJI0JaeMbIX IPOLECCOB U SBJICHUH, IO3HABATEILHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYpPhI, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITEIbHON PabOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHOMN JUTEPaTypOM, NOCTYIMHBIMU TEXHUYECKUMH CpEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOyYCHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pazoBaHuI0, IPOEKTHOM M MCCIEA0BATENbCKOM NEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPAaBJIEHHOCTU U YPOBHS 00y4YeHUS B JajbHEHIIEM;

4) popmMupoBaHHSA KYJIbTYPHI 310POBbS:

OCO3HAHHE LICHHOCTH XU3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 370pOBbI 00pa3 >KU3HU, OCO3HAHUE TIOCIEACTBUN M HENPHUITHE BPEAHBIX MPUBBIYEK
(ymoTpeOneHus aaKorojisi, HapKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COOIIOJCHUS TPaBUII
0€301aCHOCTH MTpHU O0pAILICHUH C XUMHUUECKUMH BEUIECTBAMU B OBITY U PEabHOM KU3HHU;



5) TpynoBOro BocnuTaHMs:

UHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO MPpodeccuil 1 Tpyaa pa3IudHOro pojia, yBaKEHHE K
TPYAY U pe3yibTaTaM TPYA0BOU AESITEILHOCTH, B TOM YUCJIE HA OCHOBE IPUMEHEHNUS IPEAMETHBIX
3HaHUW 1O XHUMHHU, OCO3HAHHBIA BBHIOOP WHIUBUAYAIbHOW TPAEKTOPUU MPOJOIKEHUS
o0pa3oBaHusl C Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX
UHTEPECOB U TOTPEOHOCTEH, YCHEIHOW MpO(EeCCHOHAIBHOW JESITEIbHOCTH W Pa3BUTHA
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B MPO(ECCUOHATIEHON Cpeie;

6) IKOJI0OrM4ecKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 11e1eco00pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOro M 0E30IacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (DHU3MUECKOMY M TICUXHYECKOMY 30POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIIO/ICHUS TTPaBUiI O€30MaCHOTO MOBEICHUS TIPH paboTe C BEIECTBAMH,
a TaK)Ke€ B CUTYyaIUAX, YTPOXKAOIINX 30POBbIO U )KU3HU JIOAEH;

CIOCOOHOCTH MPUMEHSATH 3HAHUS, IOJy4aeMble PU U3YYEHUU XUMUH, [T PEIICHUs 3a/1a4,
CBA3AHHBIX C OKPYXAlOLIEd IPUPOJHON CPEAOW, Uil IOBBIMICHUS YPOBHS JKOJOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS INI00ATBHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM U MyTed MX pelieHus
MIOCPEJICTBOM METOJOB XMMUH, HKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
II0O3HABATEJIbHON, KOMMYHUKAaTUBHON U COLUAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHBI

B coctraBe MerampeaMETHBIX Ppe3y/lbTaTOB BBIIEISAIOT 3HAYMMbIE A (OPMHUPOBAHUSA
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUIM, TUnoresa, (akr, CUCTeMa,
IpoIiecc, KCIEPUMEHT U JIPYToe.), KOTOPbIE UCIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YU4EOHBIX
IpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHHMN U3 3THX MPEAMETOB (OPMHUPOBATH NPEACTABICHUE O
LEJIOCTHOW HAayyHOW KapTHHE MHpa, U YHHUBEpcalbHble yueOHbIE NeHCTBUA (TO3HABATENbHBIE,
KOMMYHHUKAaTHBHbBIE, PETYJIATHUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHO! eI TeTbHOCTH.

ITo3HaBaTenbHBIC YHHBeEPCAJIbHbIC YUeOHbIE NelCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

YMEHUSI MCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUIEHUST IPU OCBOCHUM 3HAHUM:
PacKpbIBaTh CMBIC]I XMMUYECKUX MOHATUN (BBIIEATh UX XapaKTePHbIE MPU3HAKH, YCTaHABIIUBATh
B3aUMOCBSI3b C JIPYTMMHU MOHSTUSMH), UCIOJB30BATh MOHATHUS A OOBSICHEHHUS OTACIbHBIX
(GakTOB U SBJICHUI, BBIOUPATh OCHOBAHUS U KPUTEPHUH IJIs KIacCU(PUKAIIMN XUMHUUYECKHUX BEILIECTB
U XUMUYECKUX DPEaKIUil, ycTaHaBIMBaTh NMPUUYHMHHO-CIICIACTBEHHbIE CBSI3U MEXIy OOBEKTaMu
U3yUYEHHsI, CTPOUThH JIOTUYECKUE PACCYXIEHUS (MHAYKTHUBHBIC, NEIYKTHBHBIC, [0 AHAJIOTHH),
JienaTh BBIBOJIBI M 3aKJIIOUCHHS;

yYMEHHE MPUMEHTHh B IMpoliecce MO3HAHUS MOHATUS (MPEAMETHbIE U METalpeaMETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHUH, MpeoOpa3oBBIBATH MIMPOKO
IpUMEHSeMble B XUMHH MOJICNbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI JIEMEHTA),
XUMHUYecKkass (GopMyina M YpaBHEHHE XHMMHUYECKOH peakUuu — TpU pPELlIeHUH Y4eOHO-
MIO3HABATENIBHBIX 3a/lad4, C Y4ETOM OSTHUX MOJEIbHBIX MPEJICTABICHUNA BBIIBIATE U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKM U3Y4Ya€MbIX OOBEKTOB — XMMHYECKHX BEIECTB U
XUMHUYECKHX PEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIC CBSI3U U
IIPOTUBOPEYMS B U3y4aEMBbIX IIPOLIECCaX U SIBICHUSIX.

Ba3oBrble ucciaenoBareJLCKHuE AeHCTBUA:



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BONPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUSA, a
TaKKe B KadeCTBE OCHOBBI JUIsI (POPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3AIMM M MPOBEICHHUIO YYEHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JIOM IpOIecca, CaMOCTOATEIbHO MPOTHO3UPOBAThH €r0
pe3yabTar, (HopMyIHMpOBaTh OOOOIIECHHS M BBIBOJBI IO PE3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM padoTe.

Pabora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIMIO PA3TUYHBIX BUIOB
1 HOpM IIPECTABICHHUS, TTOJIYIaEMYIO U3 Pa3HBIX UCTOYHUKOB (HAY4YHO-TIOMYJISIPHAS TUTEpATypa
XUMHUYECKOT'0 CO/IEpIKaHus, CIIPaBOYHBIE TOCOOUs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh
MPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHSATh Pa3IUYHbIE METOJIbI M 3alIPOCHI IPHU MOUCKe U 0TOOpe UHPOpMALK 1
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJIsl BBIMOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 33724
OTIpeNIeNIEHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JaCTH HCIOJIb30BaHUS HH(POPMALUOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHH, OBJlaJIeHUE KYJIbTYypOil aKTUBHOT'O HCIIOIb30BAaHUS PA3IMUHbIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIBHO BBIOMPATH ONTUMAIbHYIO (OpMYy MpeACcTaBlICHUS
uH(pOpMAIllMM ¥ WJUTIOCTPUPOBATH peEIIaeMbIe 3a/1a4yll HECJIOKHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu popmamu rpaduky U ©X KOMOMHALUAMU;

YMEHHME HCMOJb30BaTh M aHAJIM3UPOBATh B MpolEecce y4eOHOW U HCCIeA0BaTEIbCKOM
JEeSATENIbHOCTH UHPOPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOT0 X03sIiiCTBa U TpaHCIoOpTa
Ha COCTOSIHUE OKPYKAIOILIEH IPUPOJHON CPELBI.

KoMMmyHnKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA:

YMEHHUs 3aJaBaTh BOMPOCHl (B XoJe Auaiiora W (WJIK) JIUCKYCCHU) TIO CYIIECTBY
oOcyxxnaemMoil Tembl, (OPMYIHpPOBaTH CBOM IMPEAJIOKEHUS OTHOCUTENBHO BBIOJHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHUS MPEACTABIATh MOJIYYEHHBIE PE3YyIbTaThl IO3HABATEIBHOMN JACSITEIIBHOCTU B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh NPE3eHTALUI0 pe3yJIbTaTOB BBIMOJIHEHUS XUMHYECKOIO
JKCTIEpUMEHTa (JJa0OpaTOPHOTO OMbITa, JTAOOPATOPHOW pPabOTHI MO HWCCIEAOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MMPOEKTa);

YMEHUSl Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABAaTEIbHON U
HCCJIEIOBATEIbCKON N1eATEIbHOCTH MpPU PEUICHUH BO3HMUKAIOMIMX NpoOJieM Ha OCHOBE yuéra
0O0IIMX WHTEPECOB M COIJIACOBAHMS IMO3UIUN (0OCYXKIeHHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALIMS COBMECTHBIX ACHCTBHI, ONpPEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHble YHHBepPcaJIbHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOATEIBHO ONMPENENITh LeNU AesTeIbHOCTH, JIaHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JESTEIbHOCTh, BBIOMPAThH
HanOosee 3P PEeKTUBHBIE CIIOCOOBI peIIeHHs yYeOHBIX U MTO3HABATEIbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBJIATh WJIK KOPPEKTUPOBATH MPEITIOKEHHBINA AJITOPUTM JI€UCTBUM ITPU BHITIOJIHEHUH 3aJaHUI
C y4éTOM TMOJIy4YEHHUS HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsX,
OLICHMBATh COOTBETCTBUE MOJIYYEHHOIO pe3yJbTaTa 3asBICHHOM 1I€JIM, YMEHUE UCIIONb30BaTh U
aQHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMble B YCIOBUU 3aIaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHHUIO OO0S3aTE€IBHOTO COACpKaHMUS,
YCTAHOBJICHHOTO JaHHOH (exepanpHON pabodell NporpamMMoi, BBIICISIOT: OCBOCHHBIC



o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JEHCTBMiA, crenuduueckue s

NpeIMETHOM 00sacTH «XUMUS», BUIBl JEATEIBHOCTH MO TOJIYYEHHUIO HOBOTO 3HAHMSA, €ro

UHTEpIpEeTaLNH, TPEoOPa30BaAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.

K konny oOydeHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YJAFOIITUXCSI YMEHHM

® PaCKpbIBAaTh CMBICJI OCHOBHBIX XUMUYECKHX MOHATUIN: aTOM, MOJIEKYJIa, XUMUYECKHUI1 AIIEMEHT,
IIPOCTOE BELIECTBO, CII0XKHOE BEIIECTBO, CMECH (OJHOPOAHAs U HEOJHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTENIbHAsl aTOMHAas M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJSpPHAs
Macca, MaccoBas JI0Jii XHMHYECKOTO 3JIEMEHTa B COECIUHEHUM, MOJSPHBIN 00BEM, OKCHI,
KHCIIOTa, OCHOBaHHUE, COJb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKUCICHMS, XUMHUYecKas
peakius, KiacCu(UKAIUs PEeaKkIMid: PeaklUu COCIUHEHMS, PEaKlUH Pas3lIoKEHUs, PeaKkluu
3aMeIIeHUs, peakIIMi 0OMEHa, 3K30- M SHI0TEPMHUUYECKHE PEAKIINHU, TEIUIOBOU Y(PPEKT peaKiuy,
SJIpO aToMa, SJICKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTAalIb, painyC aToMa, XMMHYECKasi CBSI3b,
MOJIApHAsl M HEMOJspHas KOBaJEHTHAasl CBsI3b, MOHHAS CBSI3b, MOH, KATHOH, aHWOH, PacTBOp,
MaccoBast 10Jis BeHIeCTBa (IIPOLIEHTHAs! KOHIIEHTpAI|sl) B pacCTBOPE;

® WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUECKHX IMOHATHI U IPUMEHSTh 3TH IOHATUS IPU
OINMCAaHUU BEIIECTB U UX MPEBPALLEHUII;

® [ICII0JIB30BAaTh XUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBiIeHHUS (OpPMYINl BELIECTB U ypaBHEHUI
XUMHYECKUX PEAKIIUN;

® OIIPEIENSITh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECIUHEHUSX, CTENIeHb OKHCIIECHUS
9JIEMEHTOB B OMHAPHBIX COCTUHEHMSX, MPUHAIJICKHOCTh BEUIECTB K ONPENEIEHHOMY Kilaccy
coeiMHEeHUi o popmMyiam, BUI XUMHUUECKOM CBSI3U (KOBAJICHTHAS M NOHHAs) B HEOPTaHUYECKUX
COETMHEHUSX;

e packpbiBatTh cMmblci [Iepuoauyeckoro 3akona JI. 1. MenaeneeBa: 1eMOHCTPUPOBATH IOHUMAHUE
MEePUOJNYECKON 3aBUCHUMOCTH CBOMCTB XHMMHUYECKHUX OJJIEMEHTOB OT HX IOJIOKEHHUS B
Ilepuognueckoil cucTeMe, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOT'O yU€HUs, 3aKOHa ABOraapo;

® ONMCHIBATh M XapakTepu3oBaTh TaOnuuHyro (opmy I[leproanyeckoit cUCTEeMbl XMMHYECKHX
3JIEMEHTOB: pa3InyaTh MOHATH «TJIaBHas noArpymnmna (A-rpymma)» u «modounas noarpymnna (b-
TPYIITa)», MaJIble U OOJIBIINE TEPHOIBI, COOTHOCUTH 0003HAYCHUS, KOTOPHIC HMEIOTCS B TAOJIHIIE
«Ilepuoguueckas cucrema xumudeckux osnemeHToB J[. WM. MeHneneeBa» ¢ 4YHUCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHHSI aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB M 3aps] siapa, odlee
YKCJIO 3JIEKTPOHOB U PACIPEEIICHNE UX 10 3JIEKTPOHHBIM CII0SIM);

e KJ1acCU(PUIMPOBATh XUMHUECKUE 3JIEMEHThI, HEOPraHMUECKUE BEIECTBA, XMMUYECKHE PEAKIIUU
(110 YUCITy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3 (DeKTy);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIIACCOB,
MOATBEP)KJas OMNHCAHME MpPUMEpaMU  MOJEKYJISPHBIX ypaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIU;

® [IPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT HX KadeCTBEHHOI'O COCTaBa,
BO3MOYXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPALLEHUI B pa3INYHbIX YCIOBUSX;

® BLIYHCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILECTB, MacCOBYIO JIOJIO
XUMHUYECKOTO 3JeMEHTa Mo (opMmyse COeTUHEHHS, MAacCOBYIO JIOJII0 BEIIECTBa B PacTBOPE,
IIPOBOJUTDH PACYETHI [0 YPABHEHHUIO XMMUYECKON pPEaKIUU;

® IPUMEHATH OCHOBHBIE OTIEPAIN MBICIUTEILHON JEesITEeIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
0000111eHIEe, CUCTEMATH3AIIIO, KITACCU(HUKAIINIO, BBISIBICHUE IPUYNHHO-CIICACTBEHHBIX CBSI3CH



— U1 W3YYCHMsI CBOWCTB BEILECTB M XMMHMUYECKHX DPEAKLMM, €CTECTBEHHO-HAy4YHBIE METOJbI
MO3HAaHUS — HAOIMIOZECHUE, H3MEpEeHUe, MOJACIHPOBAHUE, OHKCHEPUMEHT (peajbHbIl U
MBICJICHHBIN );

® CJIEJIOBATh NIPAaBUJIAM IOJIb30BAHMS XUMHUYECKON MOCYI0M U 1a00paTOpPHBIM 000pYAOBaHHEM, A
TaKXe MpaBuIaM OOpAIEHHs C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLIUSMHU 10 BBIIIOJHEHUIO
71a00paTOPHBIX XMMHUYECKUX ONBITOB IO MOJYYEHHUIO U COOMpPAaHUIO I'a3000pa3HBIX BELIECTB
(Bomoposla W KHCIOpOJa), MPUTOTOBJIECHUIO PACTBOPOB C OMpPENENEHHON MaccOBOM JoJiei
pacTBOPEHHOIO BELIECTBA, IUIAHMPOBaTh M IPOBOAMTH XUMHUYECKHE HKCIEPUMEHTHI I10
pacro3HaBaHMIO pPACTBOPOB IIEJIOYEH M KHCIOT C IOMOUIbI0 HHAMKATOPOB (JIAKMYC,
(dheHondTanenH, METHIIOPAHK U JIPYTHE).

K koHmy obydenust B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOLTUXCS YMEHHIA:

® PaCKpbIBaTh CMBICJI OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKUI JIEMEHT, aTOM, MOJIEKYJIa,
HUOH, KaTUOH, AaHMOH, IPOCTOE€  BEIIECTBO, CJIOXKHOE  BEIIECTBO, BaJEHTHOCTD,
ANEKTPOOTPHULATEILHOCTD, CTEIICHb OKUCIICHHs, XMMHYECKas pPEaKlMs, XUMHYECKas CBA3b,
TeIu10BOM 3((EeKT peakluu, MOJb, MOJIIPHBIM 00BEM, pacTBOP, MEKTPOIUTHI, HEAIEKTPOIUTHI,
AJIEKTPOJIMTUYECKAs TUCCOIMALNsA, PEAaKIUd HOHHOrO OOMEHa, KaTajau3aTop, XUMHYECKOE
paBHOBecHe, OOpaTHMble U HEOOpaTUMBIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaKuuu, OKUCIWTEIb, BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBJICHHE, AJUIOTPOINS,
aM(OTEepHOCTh, XMMHUYECKasl CBSI3b (KOBAJIEHTHAsI, MOHHAs, METAIIMUECKas ), KpUCTAJUITMYEeCKast
pelmérka, KOppo3us METaJlIoB, CIUIaBbl, CKOPOCTh XMMMUYECKOH peakLUuH, IpPeIeIbHO
nonyctumast konuentpanus [1JIK Bemectsa;

® JUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUUECKHX ITOHATHI U IPUMEHSTH 3TH IIOHATUS IPU
OINMCAaHUU BELIECTB U UX MPEBPALLEHUII;

® ICTIOJIb30BAaTh XMMUYECKYI0 CHMBOJIMKY JJISi COCTaBJICHUS (OpPMYN BEUIECTB M ypaBHEHUH
XUMHYECKUX PEAKIIU;

® OIIPEIENATh BaJEHTHOCTh M CTENEHb OKUCIEHHS XMMMUYECKHUX 3JIEMEHTOB B COEIMHEHUSAX
Pa3IMYHOIO COCTaBa, NMPUHAMIECKHOCTh BEUIECTB K OMNPENCIEHHOMY KIIACCy COCAMHEHHH II0
(dbopMynaM, BUJI XUMUYECKOM CBA3M (KOBaJIEHTHAs!, MOHHAs!, METAJUINYECKAsl) B HEOPTaHUUECKUX
COCIMHEHUSX, 3apsj MOHA MO0 XMMUYECKOH (hopMyse, XapakTep Cpelasl B BOAHBIX PacTBOPax
HEOPraHUYECKUX COCAUHEHUH, TUIl KPUCTAINIMYECKON PEIIETKH KOHKPETHOT'O BEIIECTBA;

e packpbiBaTh cMbIca llepuonnueckoro 3akona [I. M. MenzaeneeBa U NEMOHCTpUPOBATH €r0
MOHMMAaHME: ONHUCBHIBATh M XapaKTepu3oBaTh Tabmuunyo (opmy Ilepuoandeckoit cucTembl
XUMUYECKHUX 3JIEMEHTOB: pa3iINyaTh MOHATHUS «TJ1aBHAs NoArpynna (A-rpymma)» U «ro0ouHas
noarpynma (b-rpymnma)», Manasie U OOJNBIIME TEPHOJBI, COOTHOCUTH O0003HAYEHUS, KOTOPHIE
UMEIOTCS B TMEPUOIUYECKON TabiIuIle, ¢ YMCIOBBIMH XapaKTEPHUCTUKAMHU CTPOCHHS aTOMOB
XUMHAYECKHX AJIEMEHTOB (COCTaB U 3apsiz spa, 00IIee YUCIIO SJIEKTPOHOB U paclpeaesieHue UX
I10 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH 00LI1E 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB
U MX COCIUHEHUH B Ipelenax MaJbIX NEPHOAOB U ITIaBHBIX MOATPYIII C YYETOM CTPOCHHUS UX
aTOMOB;

e KJITaCCU(PULIMPOBATh XUMHUECKUE IJIEMEHThI, HEOPraHMUECKUE BEIECTBA, XMMUYECKHE PEAKIIUU
(Mo 4umcily W COCTaBy YYacTBYIOIIMX B pEakIMH BEUIECTB, MO TerioBoMmy 3¢ddekry, mo
MU3MEHEHHUIO CTENEHEN OKUCIEHUS! XUMUYECKUX JIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATh) OOLIME U crenu(puIeckue XUMUYECKHE CBOMCTBA MPOCTHIX U
CJIO’KHBIX BEILECTB, IIOATBEPKIAs ONMCAHUE IIPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN
COOTBETCTBYIOINX XUMUYECKUX PEAKIUM;



® COCTaBJIATh YPAaBHEHUS AJIEKTPOIUTUYECKON AUCCOLMAIIMM KUCIIOT, IIeTI0Ye M COJIei, MOTHbIe
Y COKpanIEHHBIC yPaBHEHHSI pEaKIINii HOHHOTO 0OMEHa, YpaBHEHUS PEAKIIi, TOTBEPKAAIOIINX
CYIIECTBOBAHHME T€HETHUECKON CBSA3M MEK/Yy BEIIECTBAMH PAa3JIMYHBIX KIIACCOB;

® DACKpHIBATh  CYIIHOCTh  OKHCJIHMTEIFHO-BOCCTAHOBUTEIBHBIX  PEAKIUH  IOCPEICTBOM
COCTaBIICHUS 3JIEKTPOHHOTO OajlaHCa STHX PEeaKLuii;

® IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHSI, BO3MOKHOCTH ITPOTEKAHHS
XUMHAYECKHUX MPEBPALICHUN B PA3IUUHBIX YCIOBHSIX;

® BEIYHCIIATE OTHOCHTEIIFHYIO MOJICKYJIIPHYIO M MOJIIPHYIO MacChl BEUIECTB, MacCOBYIO JOJIO
XUMHAYECKOTO 3JIEMEHTa 1o (opMysie COSAMHEHHs, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBODE,
IPOBOANTH PACUYETHI IO YPAaBHEHNIO XUMHUYECKOH peakni;

e coOMI0/IaTh MTpaBUJIa MOJIH30BAHUS XUMHUECKON MOCYA0H 1 1abopaTOpHBIM 000pyI0BaHUEM, A
TaKKe MpaBuiIa OOpaIIeHNs! C BEIECTBAMH B COOTBETCTBUH C HHCTPYKLHUSIMH T10 BBITTOJTHEHHIO
7a00paTOPHBIX XWMHYECKHX OIBITOB MO MOJYYEHUIO M COOMPAHMIO T'a3000pa3HBIX BEIIECTB
(aMMmaka M yriieKucioro rasa);

®IPOBOANTH PEAKIMH, TOATBEPXKIAIOIINE KAuYeCTBEHHBIH COCTaB pA3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpOMUA-, HOAHUI-, KapOoHAT-, pocdaT-, CHIUKaT-,
cynbdar-, THIPOKCHUI-UOHBI, KATHOHBI AaMMOHHMA W HMOHBl HM3YYCHHBIX METAJUIOB,
IPUCYTCTBYIOIIHE B BOAHBIX PaCTBOpaxX HEOPTaHMUYECKHUX BEIIECTB;

® [IPUMEHATH OCHOBHBIE ONEPALIUU MBICIIUTEIBHON JEATEIbHOCTH — aHAJIU3 U CHHTE3, CPAaBHEHHE,
00001IeHne, CUCTEMaTU3aINIO, BEIIBICHNE TPUYMHHO-CIICICTBEHHBIX CBA3EH — IS U3YdCHHS
CBOWCTB BELIECTB M XHMHYECKHX PpEaKIUi, €CTeCTBEHHO-HAyYHbIE METOJbl MO3HAHUS —
HaOJI0ICHNE, U3MEPEHKE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEabHbII U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koan4yecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U JyieKTpOHHBbIe (LM pPOBbLIE)
KoHTpoabHbIe IpakTuyeckune
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE MOHATHSA
Xumus — BakHas 00J1acTh
€CTECTBO3HAHUS U bu6mmorexa [IOK
1.1 . 5 2
MPAKTUYECKOM JIeATETLHOCTH https://m.edsoo.ru/7f41837¢
YeJIoBeKa
BerectBa u xumuieckue bubmuorexa [JOK
1.2 15 1
peakmuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3nes 2. Baxkneiimme npeacTaBuTe i HEOPraHMYECKHUX BeLeCTB

)1 Bo3znyx. Kucnopon. [Tonsitue 6 bu6mmorexa [IOK
00 okcHgax https://m.edsoo.ru/7f41837¢
29 Bognopona.Ilonsrue o 2 1 bubmmoreka [IOK
KHCJIOTaX M COJSIX https://m.edsoo.ru/7t41837¢
)3 Boga. PactBopsl. [Tousitue 06 5 | | Bbu6nuoreka [JOK
OCHOBaHHSX https://m.edsoo.ru/7f41837¢
24 OcHOBHBIE KJIACCHI 1 1 | bu6mmoreka [IOK
HEOPTraHUYECKUX COCAMHCHUI https://m.edsoo.ru/7f41837¢
Hroro no paszneny 30

Pasznen 3. llepuoanuecknii 3axkoH u Ilepuoagnueckas cucrema xumuieckux 3jeMmeHToB . U. MennesneeBa. CTpoeHne aToMOB.
Xumnueckas cBsizb. OKMCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIul



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

[Tepuoanueckuii 3aKOH U
[Tepuonuueckas cucrema

bu6mmoreka [IOK
3.1 XAUMHUYECKHX dj1eMeHToB 1. 1. 7 https-//m.e dscI)_E).ru 784183 7c
MenneneeBa. CtpoeHne
aToma
XHUMHU4YECKasi CBS3b.
3.2 OKI/ICJ‘II:”IC“:CJ?BH(;- ’ 8 brbmiorexa LOK
https://m.edsoo.ru/7t41837¢
BOCCTAHOBUTEIILHBIE PEAKITUN
Uroro no pazaeny 15 brbmiorexa OK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmmorexa LOK
https://m.edsoo.ru/7t41837¢
OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcsbl
Pa3znen 1. BeniecTBO U XUMHYECKHE PeaKIUU
[ToBTOpenue u yriybiaeHue 3HaHUHA Bu6muotexa [JOK
1.1 5 1
OCHOBHBIX pa3/IeNoB Kypca § Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuoteka [JOK
’ peakiui https://m.edsoo.ru/7{41a636
ONEKTPOIUTHYECKAs JUCCOLUALIHS. Bu6muotexa [JOK
1.3 8 1 1
XUMHYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasnen 2. HemeTa/uibl M HX COeIMHEHUSA
)1 OO6m1as XapaKTepUCTUKA XUMHUIECKUX 4 1 bubnuoreka [JOK
’ anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
’ HIEMEHTOB FpymHbL. Lepan https://m.edsoo.ru/7f41a636
COEIMHEHUS
s | S ; memoox
. JIEMEHTOB V A-TpyTIIIbL. T u
124 ’ P https://m.edsoo.ru/7f41a636
WX COCIMHEHUS
. JIEMEHTOB -TpyMIbL. YT u
. bya pot https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaaabl M HX COeIMHEHUA

3.1 OO01Ke CBOMCTBA METAILIIO 4 bubnuorexa LOK
. 151 BOHUCTBAa MCTAJIJIOB
t https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Bakueiiiume MeTauisl 1 X COEIUHEHMUS 16 https-//m.edsoo.ru/7f412636
Hroro no paszneny 20
Pasnen 4. Xumus u okpyxaomas cpeaa
4.1 BemectBa aTepuall JKH3 €JI0BEKa 3 bubmorexa HOK
. TBA 1 MAaTCpPHUAJIbl B ) KU3HHU 4UCJIOB
= p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
Pe3epBHOE BpeMs 3 bubmorexa [OK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOI'O
NNPOIIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYHEHUKA

» Xumus, 8 knacce/ Pymsurtuc I'.E., ®enpnman @.I'., AkimonepHoe obmiectBo «M31aTenbcTBO
«IIpocseenune»

» Xumus, 9 kmace/ Pymsutuc I'.E., ®enpaman @.I°., AknronepHoe o0miecTBo «M31arenbeTBo
«IIpocsemenune»

METOANYECKHUE MATEPHUAJIBI 1JISA YYUTEJISA

Xumus : ypoku B 8 kiacce : mocobue st yuutens /H. H. T'apa

Xumusi. Ypoku B 9 kiacce : mocodue mist yautens /H. H. I'apa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/



		2024-04-18T07:59:58+0500
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ШИРОКОВСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА"




