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MNOACHUTEJIbHASA 3AIINCKA

[Iporpamma 1Mo XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE TPEOOBAaHUHN K pe3ysIbTaTaM OCBOCHHUSI OCHOBHOM
00pa30BaTeIILHON NPOTpaMMbl OCHOBHOTO 00Iero odpazoBanusi, npeacraBieHHbx B @T'OC 00O, a takke Ha OCHOBE QenepalbHON paboueit
POrpaMMbl BOCIIUTAHUS U C YYETOM KOHLEMIIMH MPENOJaBaHus yaeOHOro npeaMera « XuMus» B 00pa30BaTeNIbHBIX Opranu3anusax Poccuiickoii
denepanuu.

[IporpamMma mo xumum Aa€T MpeicTaBleHUE O IENAX, oOuieil cTpaternu o0y4eHHs, BOCIMTAHUS U Pa3BUTUS O00yJarolIMXCsl CPelCTBaMU
y4eOHOTOo TpeaMeTa, YCTaHABIMBAeT o0sA3aTeNbHOE TMPEAMETHOE COJAEpKaHHe, IPEeayCMaTpUBAET paclpeieieHre €ero Mo KiaccaMm H
CTPYKTYPUPOBAHUE IO pasacjiaM B TEMaM MPOrpaMMBbl IO XUMHHU, ONIPEACTIACT KOJIMYCCTBECHHBIC U KAYCCTBCHHBIC XapPAKTCPUCTUKU COACPIKAHMA,
PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI XUMHUH C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJIOTMKH y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEeW OOyJarouuxcs, ONpeAesieT BO3MOKHOCTH TNpeaMeTa JUlsl peanu3aluu TpeOOBaHUM K pe3ylbTaTaM OCBOCHHUS
OCHOBHOI1 00pa30BaTeNIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHMsl, a TaKkke TpeOOBaHUM K pe3ylnbTataM OOydeHHs] XMMHH Ha
YpOBHE IIeJIel M3yueHHus MpeIMeTa M OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATENBbHOM NEATENILHOCTH OOydarollerocs Mo OCBOCHHIO YyueOHOTro
coJlep>KaHusl.

3HaHHE XUMUU CIIY>KUT OCHOBOHM aJisi (JOpMHUPOBAaHUS MHUPOBO33PEHHUs OOYUaIOLIErocs, €ro MpelICTaBICHU O MaTepUalbHOM €IUHCTBE
MHpPa, BAXKHYIO pOJIb UTPAIOT (popMHpyeMble XUMUEH MPEICTaBICHUS O B3aWMOINPEBPAIICHUAX SHEPTUU U 00 3BOJIIOIMH BELIECTB B MPUPOJIE, O
MyTSX pEIIeHUs] TI00ATbHBIX MPOOJEeM YCTOWYMBOTO DPA3BUTHUsI UYEJIOBEUECTBA — CHIPHEBOM, SHEPreTUUYECKOW, TMHUIICBOM M HKOJOTHUYECKOM
0€301acHOCTH, MPOOJIeM 3[paBOOXPaHEHUS.

N3ydenne xumuu:

CIOCOOCTBYET peau3aldid BO3MOXKHOCTEH ISl caMOpa3BUTHUS M (POPMHPOBAHUS KYJIbTYPHl JIMYHOCTH, €€ oO0meld u (PyHKIIMOHAIHHOM
IrPaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMUPOBAHME MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH O0Oydarolmuxcs, HABBIKOB WX CaMOCTOSITENIHON ydeOHOMU
JESITeNbHOCTH, YKCIEPUMEHTATBHBIX U HUCCIIEI0BATENIbCKUX YMEHUH, HEOOXOIMMBIX KaK B MOBCEIHEBHOW >KM3HH, TaK M B NpO(eCcCHOHATbHOU
NesITeNIbHOCTH;

3HAKOMHUT CO CIEeUM(UKON HAYYHOTO MBIILICHUS, 3aKJIaJbIBA€T OCHOBBI I[EJIOCTHOTO B3IJIAAa HAa €IMHCTBO MPUPOJIBI U YEIIOBEKA, SIBJISIETCS
OTBETCTBEHHBIM 3TalloM B (JOPMHUPOBAHUU €CTECTBEHHO--HAYYHOW IrPaMOTHOCTH O0YYaIOIINXCS;

crnocoOCTBYeT (POPMUPOBAHUIO LIEHHOCTHOT'O OTHOLIEHHS K €CTECTBEHHO--HAYUHBIM 3HaHUSM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJl B
9KOJIOTHYECKOE 00pa30BaHNe 00YJaOLINXCS.

JlanHple HampaBlieHUS B OOYYCHHH XUMHUHU OO0ECIEYMBAIOTCSA CHEMU(PUKON CcoaepkaHus y4yeOHOro MpeaMeTa, KOTOPBIA SBISETCS
MeJaroruYecKy aIalTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKHM XUMHH Ha OTpeJeIEHHOM dTarne €€ pa3BUTHSL.



Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0oOpa30BaHUS OPHEHTHPOBAH HA OCBOCHHE OOYJAIOMIMMUCS CHCTEMBI MEPBOHAYAIBHBIX
HOHATHU XHUMHH, OCHOB HGOpFaHI/ILIeCKOf/'I XHUMHHU U HCKOTOPBIX OTACIIbHBIX 3HAYMMbBIX MOHATUH OpF&HH‘-IGCKOfI XHUMUUH.

CrpykTypa coaepKaHUs TPOTpaMMbl 10 XUMHUHU c(OpMHpOBaHA HA OCHOBE CHCTEMHOTO mojaxona K e€ wu3ydeHuro. CojepkaHue
CKJIaAbIBACTCA N3 CHUCTCMbI HOHATUI O XMMHYECKOM JJIEMEHTE U BCIICCTBE U CHCTCMBbI HOHATHH O XUMHYECKOU peaKkuu. O0e 3TH CUCTEMEI
CTPYKTYPHO OpraHM30BaHbI 110 HPUHIUITY ITOCJICA0BATCIIBHOTI'O PAa3BUTHUA 3HAaHUH Ha OCHOBE TCOPCTUUCCKUX Hpe[[CTaBJIeHI/Iﬁ pa3Horo ypOoBHH:

— aTOMHO--MOJICKYJISIPHOTO YY€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoanueckoro 3akoHa /. 1. MeHneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YUYCHHUA O CTPOCHUHU aTOMa U XUMHAYECKOU CBA3H,

— TIPE/ICTABJICHUH 00 AIIEKTPOTUTHUYECKON TUCCOIUAIIMN BEIIECTB B paCTBOpaXx.

TeOpeTI/I'-IeCKI/Ie 3HaHU paCCMaTpUBarOTCA Ha OCHOBE OMITMPHUYCCKHU IMMOJTYUCHHBIX U OCMBICJICHHBIX (baKTOB, Pa3BHUBAIOTCA MMOCICA0BATCIIEHO
OT OJHOTO YPOBHS K JPYroMYy, BBHITIOJNHSIS (PYHKIHH OOBSICHEHHS W IPOTHO3WPOBAHUS CBOWCTB, CTPOCHHS W BO3MOYKHOCTEH MPAKTUYECKOTO
MPUMCHCHUSA U ITOJTYUCHUSA U3YyHaCMBbIX BCIICCTB.

OcBoeHME MPOTPaMMBI TT0 XUMHUH CITOCOOCTBYET (hOPMUPOBAHUIO MPEACTABICHUS O XMMHUYECKOM COCTABJISIFOIIEH HaydHOW KapTUHBI MHUpPA B
JIOTUKE €€ CUCTEMHO MmpUupoJabl, HCHHOCTHOI'O OTHOUICHUA K HAYYHOMY 3HAHHWIO U METOJJaM IIO3HAHHA B HAYKC. I/IsyquI/Ie XUMHHU IPOUCXOJUT C
MIPUBJICYCHUEM 3HAHUM U3 paHee U3yYEHHBIX YUeOHBIX MpeaMeToB: «OKpyxkaromuii Mup», «buonorus. 5—7 knacce» u «®u3nka. 7 Kiacey.

[Ipy u3yyeHUH XUMHHM TPOUCXOIUT (POPMHpPOBAHHE 3HAHUKA OCHOB XMMHUYECKOM HAyKH KaK OO0JIaCTH COBPEMEHHOIO €CTECTBO3HAHMS,
MPAKTUYECKONH JESITeTbHOCTH YeJOBeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOW KyJIbTYphl. 3ajadya ydeOHOro ImpeiMera COCTOUT B
(hOopMUPOBAHUH CHCTEMbI XUMUYECKUX 3HAHUN — BaXHEHUITNX (DAKTOB, IOHATHI, 3aKOHOB U TEOPETUICCKUX TOJIOKCHHUH, TOCTYITHBIX 00001IIeHHIA
MHPOBO33PEHYECKOTO XapaKTepa, si3blka HAyKH, B MPUOOILEHNN K HAYYHBIM METO/IaM MO3HAHUS MPU U3YUYEHUU BEIIECTB U XUMUYECKHX PEaKiui,
B (opMHpOBaHMHM W DPAa3BUTHHM IO3HABATEJIbHBIX YMEHMH W UX MNPUMEHEHWU B Y4eOHO-NO3HABATENBbHOM U y4eOHO-UCCIIEOBATEIbCKON
NesITeIbHOCTH, OCBOCHUU IIPABHJI O€3011aCHOT0 OOpaIIeHHsl ¢ BELIECTBAMH B MIOBCEAHEBHOM KU3HU.

[Ipu u3ydeHnn XMMUHM Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus Ba)KHOE 3HAUCHHE IPUOOPENH TaKUe 1IeH, KakK:

— (opMUpOBaHUE UHTEIICKTYAIbHO Pa3BUTOM JMUHOCTH, TOTOBOM K caMOOOpPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY PUHSTHIO
pelIeHni, CIOCOOHOM ananTUPOBATHCS K OBICTPO MEHSIFOIIIMMCS YCIOBUSAM KU3HU;

— HaNpaBlIEHHOCTh OOy4YEHHUS Ha CHCTEMAaTHYeCKOe MPHOOIIeHHE OOydYaloUIUXCsS K CaMOCTOSITENIbHOW IMO3HABAaTEIbHON JeATeIbHOCTH,
HayYHBIM METOJIaM MO3HAHUS, (OPMUPYIOIIUM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— oOecrnieyeHrne YCIOBUN, CHOCOOCTBYIOUIUX MNPUOOPETEHHIO OOYYaIOMIMMUCS OIbITa Pa3HOOOPa3HOW MNeATeNbHOCTH, TO3HAHUS H
CaMOTIO3HAHUs, KJIFOYEBBIX HABBIKOB (KITFOYEBBIX KOMITETEHIMH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE IS Pa3IMUHbIX BUJOB JIESATEIbHOCTH,



— hopmupoBanue oOmIeH GyHKIIMOHATHHON U €CTeCTBEHHO-HAYYHON IPAMOTHOCTH, B TOM YHUCIIC YMEHHH OOBSICHATH U OIICHUBATH SIBJICHHS
OKPYKAOIIEr0 MHPA, MCTOJb3ys 3HAHKS M OIBIT, TOJIyYCHHBIC NMPU U3yUYCHUU XUMUHU, IPUMEHSITh UX MPU PEIICHUH MpoOIeM B TIOBCEIHEBHOM
KU3HU U TPYJIOBOU JIEATCIHHOCTH;

— (dopmupoBaHHe y OOY4aAIONIUXCS TYMAHHCTUYCCKUX OTHOIICHWH, MOHUMAaHHUS IICHHOCTH XUMHUYECKMX 3HAHWH I BBIPAOOTKH
HKOJIOTUYECKH IEJIeCO00Pa3HOro TOBEACHHUS B OBITY M TPYIAOBOH [NESITEIBHOCTH B UENSAX COXPAHEHHS CBOETO 3JI0POBBSI M OKpYXKAromen
MIPUPOTHOM CpEJIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCHHUTAHUIO HAa OCHOBE YCBOCHHS OOIIEYETIOBEYECKHX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOOPY NMPOQHIIS M HANPABICHHOCTH JTAbHEHIIIEro 00yYeHNsI.

OO6iee yrciio YacoB, OTBEAEHHBIX JIJIs1 M3yYEHUs XUMHHM Ha YPOBHE OCHOBHOTO 0011er0 0Opa3oBaHus, coctaBisieT 136 yacoB: B 8 kiacce —
68 gacoB (2 gyaca B He/ien0), B 9 kiacce — 68 4acoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/ibHBIE XUMHYECKUE TOHATHS

[Ipeamer xumun. Posib XUMHM B KU3HM YeIOBEKa. XUMUS B cCUCTeMeE HayK. Tena u BenjectBa. @uU3nUeCKre CBOMCTBA BEIIECTB. ArperaTHoe
cocrosiHue BemiecTB. [loHaTre 0 MeTosax mo3HaHus B XuMuu. Yuctele BeniecTBa U cmecu. CocoObl pa3iesieHns cMecei.

ATOMBI 1 MOJIEKYITBI. XUMUYECKHE dIeMeHThl. CUMBOJIBI XUMHYECKHX 3JIeMEHTOB. [IpoCThIe 1 CIIOYKHBIE BEIIeCTBa. ATOMHO-MOJIEKYIISIPHOE
yUEHHE.

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKMX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA cOCTaBa BemecTB. OTHOCHUTENbHAS aTOMHas
Macca. OTHOcUTeNlbHas MOJIEKyJIsipHast Macca. MaccoBast 10J11 XMMHYECKOTO 3JIEMEHTa B COEIMHEHNUH.

KommuectBo BemectBa. Mousb. MousipHas macca. B3anMocBsI3b KOIM4€eCTBa, MacChl U YACIIA CTPYKTYPHBIX €JUHUIL BenlecTBa. Pacuérsl no
bopMyTaM XUMHUYECKAX COSTUHEHHA.

du3nuecKkue U XUMUIECKUE SBIICHUS. XUMHUECKas peakius U e€ MpU3HaKd. 3aKOH COXPAaHEHHS MacChl BEIECTB. XUMHYECKHE YPaBHEHHUS.
Knaccngukanms XuMIHIecKiuX peakiuii (CoeTMHEHNS, Pa3JIOKEHHsI, 3aMeTeHIs, 0OMeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH TOCYAOH, MpaBujiaMyd paboOTHl B jabopaTopuu u mpuémamu oOpareHus: ¢ 1abopaTOpHbIM 00OpPYIOBaHHUEM,
M3y4YeHUEe W omucaHue (U3MYECKHX CBOMCTB 0Opa3lloB HEOPTraHWYECKUX BEIIECTB, HaOMIoAeHHE (pu3nueckux (IJIaBJIEHWE BOCKA, TasHUE JIbJA,
pacThpaHue caxapa B CTYyNKe, KUIEHHE M KOHAEHCAlUs BOAbI) U XHMHUYECKUX (FOpEHUE CBEYH, MpPOKAIMBAaHHE MEIHOW IPOBOJIOKH,
B3aUMO/ICHCTBUE MeJla C KUCJIOTOW) SIBJICHHM, HAOIIOJeHHEe U ONMUCAHME MPHU3HAKOB IMPOTEKAHUS XUMHUYECKHX Peakiuil (pa3joxeHue caxapa,
B3aUMO/ICHICTBUE CEPHOM KHCIOTHI C XJIOPUAOM Oapus, pasnoxkeHue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOJEHCTBHE jKele3a C
pactBopom conu menu (II), u3ydyenue crmoco0GoOB pasfeneHus cMeceil: ¢ MOMOIbI0 MarHuTa, (GUIbTpPOBaHUE, BBIMAPUBAHHUE, TUCTHIUISAIIMS,
xpomatorpadus, mpoBeeHHEe OYUCTKHU TOBAPEHHON COJIM, HAOII0/IEHUE U OMHCAHKUE Pe3YJIbTaTOB MPOBEICHUS OMbITA, MILTIOCTPUPYIONIETO 3aKOH
COXpPaHEHHUs MACChl, CO3aHNE MOJIEIeH MOJIEKYI (IIapOCTEPKHEBBIX).

Baskneiiliue npeacraBuTe/ M HEOPraHNYeCKMX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — aneMeHT u mpocroe BemecTBo. HaxoxkaeHue kuciopoaa B npupoje, Gu3nyeckue u
XUMHUYecKue cBoicTBa (peakiuu ropenusi). Okcunsl. [Ipumenenune kucnopona. CrnocoObl TONydeHHUs KHUCIOpojJa B JabopaTopuu U
npoMslieHHOCTH. KpyroBopot kucnoposa B npupojae. O30H — asioTponHasi MoAU(UKALUS KUCIOPOa.

TennoBoit 3¢pdexT XuMuueckoi peakuy, TEPMOXUMHUECKUE YPABHEHUS, 3K30- U SHIOTEPMHUECKHE peakiMu. TOIUIMBO: Yyroib U METaH.
3arps3HeHue Bo3/lyXa, yCUJIeHHe TapHUKOBOTO 3(dekra, pazpylieHue 030HOBOTO €05l



Bomopoa — snmemeHT M mpocTtoe BemiecTBO. HaxoskIeHue BoJaOpoJa B MpUpojae, (HU3MUECKHE W XUMHUYECKHE CBOICTBA, NMPHUMEHEHHE,
crocoObI oydeHust. KucnoTer u comm.

MonsipHblii 00bEM Ta30B. Pacy€Tbl Mo XUMHUYECKUM YpaBHEHHSIM.

®dusnueckue cBoiicTBa BoJbl. Bona kak pactBopurens. PacTBopsl. HacelllieHHbIE U HEHACHIIIEHHBIE PacTBOPBL. PacTBOPpUMOCTH BEIIECTB B
BoJie. MaccoBasi J0Jis BellecTBa B pacTBOpe. XMMHMUECKHe cBOMCTBa BoAbl. OcHOBaHMs. Poib pacTBOpPOB B MpPUPOJE M B KU3HU YEJIOBEKA.
KpyroBopoT BobI B ipupoie. 3arpsisHEHHE MPUPOIHBIX BoA. OXpaHa M 0YMCTKA MPUPOIHBIX BO/I.

Knaccugpukanuss Heopranmyeckux coenuHeHuil. Oxcuapl. Knaccudukanms oxcuaoB: cojeoOpasyroniue (OCHOBHbBIE, KHCIOTHBIE,
amgoTepHble) U HecoseoOpasyromue. Homenknarypa okcuaos. @u3nyeckue U XuMU4eckre cBoicTBa okcuaoB. [lonydeHne okcnaos.

OcnoBanus. Knaccuduxaius ocHOBaHHI: METOYN U HEpACTBOpUMBIE OCHOBaHUs. HomenkiaTypa ocHoBaHuil. @U3NUYECKUE U XUMUUYECKHE
CBOMCTBA OCHOBaHUU. [losryueHne 0CHOBaHMM.

Kucnotel. Knaccudukanus xkucinor. Homenknarypa kucinor. @u3nueckne 1 XUMAYECKUE CBOWCTBA KUCIOT. P aktuBHOCTH MeTamioB H.
H. Bekerona. [lonyueHnue Kucior.

Comu. Homenknatypa cosiell. @u3nueckre 1 XMMHYECKHE CBOMCTBA coJiel. [losrydaenne comnent.

I'enetrnyeckas cBs3b MEXAY KlIaccaMU HEOPTaHUUYECKUX COEAUHEHUH.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE ONpEJEIICHUE COAEPKaHUS KUCIOPOJa B BO3yXe, MOJIydeHHEe, COOMpaHue, paclo3HaBaHUE U N3Yy4EHHE CBOMCTB KHCIOPOJa,
HaOJI0/IeHNE B3aMMOJICHCTBHS BELIECTB C KUCIOPOJOM M YCIOBUS BO3HHUKHOBEHHUS U IPEKpalleHHs TOpeHus (Mokapa), O3HAKOMJIEHHE C
oOpa3llaMu OKCHJOB M OIMCAaHUE WX CBOMCTB, TOJIyueHHE, COOMpaHHWE, pacro3HaBaHWE M W3yYEeHHWE CBOWCTB BOJOpOJa (TOPEHHE),
B3aMMO/IEHCTBHE Bo1opoa ¢ okcuaoM Meau (II) (Bo3MOKHO MCHOIb30BaHUE BUIEOMATEPUANIOB), HAOIIOJeHHE 00Pa31l0B BEIIECTB KOJIMYECTBOM 1
MOJIb, MCCIEJOBAHUE OCOOCHHOCTEH DPACTBOPEHMS BELIECTB C Pa3IMYHOW PACTBOPUMOCTHIO, MPUIOTOBJIEHHE PAcTBOPOB C OINpPEAENEHHOM
MaccoBOl o€l pPacTBOPEHHOTO BELIECTBA, B3aMMOJAEHCTBHE BOJAbI C MeTaljjaMM (HaTpueM M KajblLMeM) (BO3MOXHO MCIOJb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEJOBAHNE 00pa3ll0OB HEOPTaHUYECKUX BELIECTB PA3JIMYHBIX KJIaCCOB, HAOIIOJCHUE N3MEHEHHs OKPAaCKU MHIUMKATOPOB B
pacTBOpax KHMCJIOT M IIejo4el, u3ydeHue B3zaumojeictBus okcuaa meau (II) ¢ pacTBOpoM cepHON KUCIIOTBHI, KUCIOT ¢ METajlaMH, pPeakLuit
HEUTpaIU3alliy, I[OJIyYeHHUE HEpPaCTBOPUMBIX OCHOBAaHUHM, BBITECHEHHE OJHOIO MeETaula JAPYTMM M3 pacTBOpa COJIM, pEUICHHE
SKCIEPUMEHTAJIBHBIX 3aa4 110 TeMe «BaykHelne Ki1acchl HEOPraHMYECKUX COCIUHEHUI.

IMepuonuveckuii 3akoH u I[lepuoanyeckasi cucrema xumuieckux 3jieMeHToB [I. U. MenaeneeBa. CTpoenne aToMoB. XUMM YeCKast
cBfA3b. OKHCINTEIBHO-BOCCTAHOBUTE/IbHBIC PEAKIMHT

[lepBble MOMBITKH KiIacCH(UKAIIUN XUMHUYECKHX 371eMeHTOB. [IoHsATHE O Tpynnax CXOJHBIX 3JIEMEHTOB (ILIEeJOYHbIE U IEI0YHO3EMENbHbIE
MeTaJUIbl, FaJIOTeHbI, UHEPTHBIE Ta3bl). DIEMEHTbI, KOTOpbIe 00pa3ytoT aM(pOTEpHbIE OKCUIBI U THAPOKCHUIBI.



Ilepnoanueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHToB J[. M. Menneneesa. KopoTkonepruoaHas U JIJIMHHOIIEPHOHAS
¢dopmer [leproanueckoii cuctemMpl xumudeckux snemenToB J[. M. Menaeneea. Ileproas! u rpymmbl. @U3HUUECKUil CMBICIT TOPSIIKOBOTO HOMEDA,
HOMEPOB MEPHUOJA U TPYIIIHI MIEMEHTA.

Crpoenue atomoB. CocraB aToMHBIX siiep. M3otonbl. DnekTpoHsl. CTpoeHHE JIEKTPOHHBIX 000J104eK aTOMOB MEpBbIX 20 XUMUYECKUX
aneMeHToB llepunoanueckont cucremsl . M. MenpgeneeBa. XapakTepuUCTUKa XMMHYECKOI'O 3JIEMEHTA IO €ro MoJIoKeHHio B llepmoamueckoi
cucteme JI. . Menpeneena.

3aKOHOMEPHOCTH M3MEHEHMsI pajnyca aTOMOB XMMHUYECKHX 3JE€MEHTOB, METAIIMYECKUX W HEMETAJUIMYECKUX CBOWMCTB MO TpymnmaM M
MIEPUOAAM.

3nauenue Ilepuogumueckoro 3akoHa u Ilepuognueckod CHUCTEMBI XMMHUYECKHX JIEMEHTOB JUIsl Pa3BUTUS Hayku W npaktuku. JI. .
MeHnneneeB — y4E€HBIA U TPAXKIAHUH.

Xumunyeckas cBsi3b. KoBaneHTHast (OJsipHAst U HEMOJSPHAS) CBA3b. DJIEKTPOOTPULIATEIbHOCTh XMMUYECKUX 31€MEeHTOB. MloHHas CBSI3b.

Crenenp oxucneHusa. OKHCIUTEIBHO--BOCCTAHOBUTENBHbIE peakuuu. lIpomecchl OKuClIeHMs W BOCCTaHOBIEHUA. OKUCIUTENN U
BOCCTaHOBHTEIIN.

Xumuueckuit IKcnepumenm:

U3yudeHHre 00pa3IoB BEIIECTB METAJUIOB U HEMETANIOB, B3aUMOAECHCTBIE THAPOKCH/IA LINHKA C paCTBOPAMU KUCIIOT U ILEI0YeH, IPOBEICHHUE
OMBITOB, WJUTIOCTPUPYIOIIUX IPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUi (TOpEeHHE, PEeaKIMK Pa3I0KEHUs, COETUHEHNU).

Meostcnpeomemmwie ceasu

Peannzanus MexXnpeaMeTHBIX CBA3€H IpU M3YyYEHHH XMMHUH B 8 KJlacce OCYILECTBIIAETCS Yepe3 UCMOJIb30BAHNE KaK OOLIUX €CTECTBEHHO-
-HAY4HBIX [TOHATHUM, TaK U IOHATHH, SBJISIOLIMXCS CUCTEMHBIMU JUJISl OTACIIBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOTO IUKIIA.

OOuire ecTeCTBEHHO--HAyYHbIE NMOHATHUS: HAYYHBIH (DaKT, rUnore3a, Teopus, 3aKOH, aHaJIM3, CUHTE3, Kiaccu(uKanus, NepuoAUYHOCTb,
HaOJr0/IeHUEe, SKCIIEPUMEHT, MOJICIMPOBAHKUE, U3MEPEHHE, MOJICIIb, SIBJICHHE.

@dusnka: Marepus, aToM, MIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOIbI, PaJAMOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKHN 3apsn,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSHUE BEIIECTBA, ra3, pU3HMUECKUe BEIUUUHBI, €IUHULIBI H3MEPEHUs, KOCMOC, IUTaHeThl, 3B€3/1bl, CoJHILE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TOPO/IbI, I10JIE3HBIE UCKOTIAeMbl€, TOIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBO M XUMHYeCKasi peaKIusi



[lepuoanueckuit 3axoH. [lepuonnueckas cucrema xumuueckux siemeHToB Jl. M. MenneneeBa. CtpoeHne aTtoMOB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XMMHYECKUX D3JIEMEHTOB MEPBBIX TPEX MEPHOJOB, Kajausl, KajdbllMid W UX COCAMHEHUN B COOTBETCTBUU C IOJIOKEHUEM
aneMeHTOB B [lepronyueckoi cucteMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XMMHUYECKOM CBsI3W. THUIBI KPUCTAUIMYECKHUX PEMIETOK, 3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THIA
KPUCTAJUIMYECKOM PEIIETKU U BU/Ia XUMUYECKOH CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM Kjaccam
HEOPraHUYECKUX COCAMHEHU M, TeHeTUYECKast CBSI3b HEOPTaHMUECKUX BEIIECTB.

Knaccudukanus XuMuueckux peakiuii Mo pa3IndHbIM MpU3HaKaM (IO YHCIY U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, M0 TETUIOBOMY
3¢deKTy, Mo H3MEHEHHIO CTENeHEeW OKHUCICHHS XUMUYECKHMX JJEMEHTOB, IO OOpaTMMOCTHM, IO Y4YacTHIO Karaiau3aTopa). OK30- U
SHIOTEPMHUUYECKHE PEAKITUU, TEPMOXUMHUYIECKIE YPaBHEHUSI.

[TonsaTue o ckOpoCcTH XUMHUYECKOU peakiuu. [loHaTrne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHUX peakiusax. [[oOHsITHE 0 TOMOTEHHBIX U
reTeporeHHbIX peaknusx. [loustue o katanuse. [lousTHe 0 XUMHUUECKOM paBHOBeCHH. DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEaKIIUK U
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSI.

OKHCIIUTENTEHO-BOCCTAHOBUTENBHBIC ~PEAKIIMH, DSJICKTPOHHBIN OallaHC OKHUCIUTEIbHO-BOCCTAHOBUTENbHOM peakiuu. (CocraBieHue
YpaBHEHUN OKUCIUTEIHLHO--BOCCTAHOBUTEILHBIX PEAKIIUNA C UCTIOIB30BAHMEM METO/Ia DJICKTPOHHOTO OajlaHca.

Teopust 3MEKTPOJUTUYECKON NUCCOLMALMU. DJIEKTPOJIUTHI U HEAIEKTPOIUThI. KaTHoHBI, aHMOHBL. MeXaHu3M IHCCOLMAllUd BEIIECTB C
pPa3IMYHBIMU BUJAMHU XUMHUYECKOH CBsi3u. CTeneHp aucconuanuy. CUIbHBIC U Ca0bIe JICKTPOJIUTHL.

Peaknun monHoro obmeHa. YcCIOBHS NMPOTEKAHUs PEAKIMA MOHHOTO OOMEHa, TOJIHBIE W COKpPAIIEHHBIC MOHHBIC YPAaBHEHUS DPEAKIUU.
CBoiiCTBa KHCJIOT, OCHOBAaHWUH W COJIEH B CBETE IPEACTABICHUN 00 AJIEKTPOJUTHYCCKON aucconuanud. KadecTBEHHBbIE peakIMM HAa HMOHBI.
[TonsiTue 0 TUAPOIU3E COJICH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJICISAMHU KPUCTAJUTMYECKUX PEMIETOK HEOPraHWYeCKHX BEIIECTB — METANIOB W HEeMeTauioB (rpadura M aiMasa),
CJIOJKHBIX BEIIECTB (XJIOpUAA HATPHsl), UCCIECIOBAHWE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOW PEaKIMH OT BO3JCHCTBHS Pa3IuYHBIX (DAKTOPOB,
HCCeA0BaHUE JIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIIeCcca JUCCOUAIIMKM KUCIIOT, IEN0YeH U coiel (BO3MOXKHO MCIOJIb30BAaHUE BUCO
MaTepHasoB), MPOBEICHUE OIMBITOB, WILTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS peakiiii HOHHOro oOMeHa (0Opa3oBaHuE OcajKa, BbIICICHHE ra3a,
o0pa3oBaHHE BOJbI), OINBITOB, HIITIOCTPUPYIOUIUX MPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakUuidl (TOpeHHe, PeaKiUH pPa3JIoKEeHHUS,
COEIMHEHUS ), PAaCIIO3HABAHNE HEOPTAHMUYECKUX BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX PEaKIUi Ha HOHBI, PeIIEHUE SKCTIEPUMEHTABHBIX 33/1a4.

HemeTanabl 1 HX COeIMHEHUS

OOmiast xapakTepucTuka ranoreHoB. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIe CTEeNeHH okucieHus. CtpoeHue u (uznueckue
CBOMCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB. XMMHUYECKHE CBOWCTBA Ha MIPUMeEpe XJIopa (B3aMMOJICHCTBHE C METaJUIaMU, HEMETaIJIaMH, IET0YaMH ).
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Xnoposonopoa. ComnsiHas KUCI0Ta, XMMUYECKHUE CBOMCTBA, NIOJy4eHHE, IPUMEHEHUE. JeficTBUE XJI0pa U XJIOPOBOAOPO/ia HAa OPraHM3M YEJIOBEKa.
Baxueiimmne Xaopuabl U UX HAXO0KIEHUE B IPUPOJIE.

OOmast xapakrepuctuka >1MeMeHTOB VIA-rpymmel. OcOOCHHOCTH CTPOSHHsI aTOMOB, XapaKTEpHbIE CTENeHH OKucieHus. CTpoeHue u
¢u3nveckrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJIA U Cephbl. AJUIOTPOIHBIE MOJU(PHUKALINN KUCIOPOJAa U Cepbl. XUMUYECKHUE CBOMCTBA CEPHI.
CepoBosiopos, cTpoeHue, (u3nueckue M XuUMHyeckue cBoMcTBAa. OKCHJIBI Cepbl KakK IMPEICTaBUTENIN KUCIOTHBIX OKcuIoB. CepHasl KUCIOTa,
¢uznyecKkue U XUMUYECKHE CBOMCTBA (00IIMe KaK MPeICTaBUTENs Kacca KUCIOT U crienuduueckre). XUMUYECKUE PEaKIUH, JIeXKalllie B OCHOBE
MIPOMBIIIJIEHHOTO croco0a MOoJydyeHUs] cepHOM KuUchoThl. IIpuMenenue cepHoil kuciaoThl. CoJM CEpHOM KHMCIOTHI, KAUECTBEHHAas peaklus Ha
cynbdaT-uoH. HaxoxaeHnue cepbl 1 €€ cOeqUHEHUH B Mpupoe. XUMUYECKOE 3arpsi3HEHUE OKPYXKaIOIIEel cpelibl COETMHEHUSIMU Cepbl (KUCIOTHBIE
JIOK]IH, 3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIOCOOBI €T0 MPEeA0TBPAILEHUS.

OO6mrast xapakTtepucTuka dJeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapakTEpPHBIE CTEMEHH OKHUCICHHS. A3O0T,
pacrnpocTpaHeHue B Mpupoje, pu3ndeckue U XxuMuueckue coiictBa. Kpyrosopot azora B mpupoje. AMMHaK, €ro Gu3nyeckue U XMMHUYECKHe
CBOICTBa, nojyyeHue u npuMenenue. Conu aMMoOHMS, UX (PU3MUECKUE U XUMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakiusi Ha HOHbI
aMMOHHMSL. A30THAs KUCJIOTa, €€ MoJlydeHue, pU3ndeckre U XMMHYecKre CBOMCTBA (001IMe KakK NMpeACTaBUTENS Kilacca KUCIOT U CHelu(prIecKue).
Hcnonb3oBaHWe HUTPATOB U COJEM aMMOHHUS B KayeCTBE MHHEpAIbHBIX YyHoOpeHuil. XUMHUEcKOoe 3arpsi3HEHHE OKPY)KAIoIeld Cpelibl
COCTMHCHUSIMU a30Ta (KUCJIOTHBIC MO, 3arpsA3HEHHE BO3AyxXa, MOYBBI U BOAoEMOB). Docdop, ammoTpomHbie Momudukanuu docdopa,
¢buzmveckne m xummueckue cpoiictBa. Okcun dochopa (V) u dochopnas kucimora, puanyeckrne W XUMHYECKHE CBOWCTBA, MOJIYUYCHHE.
Hcnonws3oBanne GocdaToB B Ka4eCTBE MUHEPATBHBIX yIOOPECHUM.

O6mrast xapakrepuctuka siemMeHTOB IVA-rpynmbl. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEpPHBIC CTEICHH OKHCICHHS. YTJIEepos,
AIJIOTPOTHBIE MOAU(UKAIINK, PACHPOCTpPaHEHHWE B Ipupoje, (uznueckue W XUMHYECKHEe cBoicTBa. ApcopOuus. Kpyrosopor yriepona B
npupoae. Okcunabl yriepona, WX (GU3NYECKUE W XUMHUYECKHE CBOMCTBA, NIEHCTBHME HA JKUBbIE OPraHU3MbI, MOJyYEHHE U IPUMEHEHHUE.
DKoJjoruueckue mpooaemMsl, CBA3aHHbIE C OKcUoM yrieponaa (IV), runotesa riao0anbHOroO MOTEIICHUS KIMMaTa, MapHUKOBBIN 3P (dekT. YroabHas
KHCIIOTa W €€ coiiu, UX (pu3Mueckue M XUMHUYECKHE CBOWCTBA, IMOJyuyeHHE M IpuMeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIJICHHOCTH U CEIBCKOM XO3SIHCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAaK O COEIMHEHUSX yriepojaa (MeTaH, 3TaH, STWJIEH, alleTUJIeH, JTaHOI,
TJIMLEPUH, YKCYCHas KucioTa). [IpupoHble HCTOUHUKH YIIIeBOAOPOAOB (Yrojb, MPUPOAHBIN ra3, HedTh), MPOAYKTH X NepepaboTku (OeH3HH ),
WX pOJib B OBITY M MPOMBIILIEHHOCTH. [ToHSATHE 0 OMOIOTHYECKH BaXKHBIX BELIECTBAX: KHUPax, OenKax, yrieBoax — U UX POJI B KHU3HU YEIOBEKa.
MarepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPTraHUUYECKUX COETUHEHNN.

KpemHuuii, ero ¢puznyeckre u XuMHU4eCKUe CBOUCTBA, MOJydeHue U npuMeHenue. CoerHeHnst KpeMHUA B pupoje. O01ue npecTaBie Hus
00 okcune kpemuus (IV) u kpemHueBoil kuciote. CHUIMKAThl, UX HCIOJb30BaHUE B OBITY, B NPOMBILIUIEHHOCTH. BaxkHelne cTpouTelbHbIe



MaTepualibl: KEepaMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. I[IpoGiembl ©e30macHOr0 HCHOJB30BAHUS CTPOUTENBHBIX MAaTEpHANIOB B
IIOBCETHEBHOM KU3HH.

Xumuueckuit Ixcnepumenm:

u3ydyeHue oOpas3lOB HEOPraHUYECKHUX BEILIECTB, CBOMCTB COJISIHOM KHUCIIOTHI, NPOBEACHUE KAUECTBEHHBIX pEAaKLUUH Ha XJIOPUJ-HUOHBI U
HaOJI0/IeHNE MPU3HAKOB UX MPOTEKAHMS, OIBITHI, OTpaKaronme (GU3NIECKUe M XHMHYECKHE CBOMCTBA TaJIOT€HOB U UX COCIMHEHHH (BO3MOXKHO
WCIIOJIb30BAHUE BHJIEOMATEPHAIIOB), O3HAKOMJIEHHME C OOpa3lamMu XJIOpUIOB (TaJOTE€HUIOB), O3HAKOMIIEHWE C oOpas3lamMud cepsl U €€
COEMHEHUSIMU  (BO3MOKHO HCIOJb30BAaHHE BUJEOMAaTepHalioB), HaONIoJeHUWE Ipoliecca OOYrJauBaHUs caxapa I0J JEeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHON KHUCIIOTHI, H3y4EeHHUE XUMUUYECKUX CBOMCTB pa30aBII€HHON CEpHOM KHCIIOTHI, MPOBEIEHNE KAYECTBEHHON peakluy Ha
cynb(paT-uOH M HaAOMIOJeHHE MpHU3HaKa €€ NpPOTeKaHWUs, O3HAKOMJIEHHE C (PU3MUYECKHMM CBOWCTBaMHU a30Ta, (pocdopa M UX COETUHEHUI
(BO3MOKHO HCITI0JIb30BaHHE BHUAEOMATEPHUATIOB), 0Opa3laMu a30THBIX U (OCPOpHBIX yHOOpeHul, moiaydyeHue, coOMpaHue, pacro3HaBaHHE U
M3y4YE€HHE CBOMCTB aMMHaka, MpOBEJACHHE KaYECTBEHHBIX peaklMil Ha MOH aMMOHHUS M ¢ocdaT-noH M U3ydeHHE MPU3HAKOB HUX MPOTEKaHMUS,
B3aUMO/ICHICTBUE KOHILIEHTPUPOBAHHOW a30THOW KHCIOTHI C Menbl0 (BO3MOXXHO HCHOJb30BaHHE BHUAECOMATEpUATOB), H3y4EHHE MOJenen
KPUCTAINTMYECKUX PEIIETOK anMasa, rpadura, QysuiepeHa, 03HaKOMJIEHHE C MPOLECCOM aAcopOLUU pacTBOPEHHBIX BEUIECTB aKTHUBHUPOBAHHBIM
yIaéM U yCTPOMCTBOM MPOTUBOTA3a, MOTydYeHHe, COOMpaHue, paclio3HaBaHUE U U3y4eHHE CBOICTB YIJIEKHCIIOTO T'a3a, MPOBeIeHNE KaYeCTBEHHBIX
peakuui Ha KapOOHAT U CHJIMKAT-UOHBI M M3y4€HHE MPHU3HAKOB UX MPOTEKAHUS, O3HAKOMIIEHHE C MPOAYKLIHEH CUIMKATHON MPOMBIIUIEHHOCTH,
peleHne SKCIepUMEHTAIbHBIX 331a4 110 TeMe «BaxxHel1e HeMeTaIbl U UX COSUHEHUS.

MeTaJlIbl M HX COCAMHEHHS

OOmiast xapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHMU UX MOJIOKeHMs B [leproguueckoil cucteMe XMMHUYECKHX
anemenToB JI. . MenzeneeBa u ctpoenus atomoB. CTpoeHHe MeTaylIoB. MeTrananyeckas CBsi3b U METaNIM4ecKass KpUCTAJUIMYecKas peréTka.
DONEeKTPOXUMHUUYECKUM psia HampspkeHUH MeTayuioB. du3ndeckue M XUMHUYECKHE CBOMCTBA MeTamoB. OOuiye crnocoObl MOJIydeHHs METallIoB.
[lonsiTue 0 KOPpPO3UM METAIJIOB, OCHOBHBIE CIIOCOOBI 3alIUThl UX OT Koppo3uu. CmiaBbl (CTajdb, YyryH, MIOPATIOMUHMMA, OpoH3a) M MX
IIPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.

[Hlenounsle Meramisl: nonoxkenue B Ilepumonmueckoil cucreme xumuyeckux viemeHTtoB J[. M. MenneneeBa, CTpoeHHE HMX aTOMOB,
HaxoxJaeHue B mnpupoje. duznueckue M XUMHUYECKHE CBOWCTBA (Ha npumepe HaTpus M Kanusg). OKCUAbI U TUAPOKCHIBI HATPUS M KalMs.
[IpuMeHeHue MEeT0YHbIX METAJUIOB U UX COEMHEHUH.

[lenouHo3eMenbHbIE METAUIBI MarHUM U KaiblMi: nojioxkeHue B [lepuoanyeckoil cucreme xumuueckux aneMmeHTos [[. M. Menneneesa,
CTPOCHHE HUX aTOMOB, HaXoXkJeHue B mpupoje. dusnueckue u XMMHUYECKHE CBOMCTBAa MarHus U Kajublus. BakHelne coeqMHEHUS KaabIHs
(okeun, rupokcu, coan). KECTKOCTh BOBI M CIIOCOOBI €€ YCTpaHEeHHUSI.

Anromunuii: nosokenne B Ilepumonmyeckoil cucreMe xumuueckux anemMeHToB JI. M. MeHneneeBa, cTpoeHue aToMa, HaxOXJICHUE B
npupoje. PU3nuecKue U XMMUYECKHUe CBOMCTBA alfOMUHMSL. AM(OTEpHbIE CBOWCTBA OKCHAA U TUAPOKCHIA ATFOMUHHS.
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Kenezo: nonoxkenue B [lepuoauueckoin cucreme xumuieckux 3neMeHToB . M. MenaeneeBa, cTpoeHHE aTOMa, HAXOXKIAEHUE B IIPUPOJIE.
dusnyueckrue 1 XMMUUIECKHE CBOMCTBA xkerne3a. Okcupl, rTuApokcuabl u conu xkenesa (I1) u sxenesa (III), ux cocras, cBOMCTBA U MOTyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ 00pa3laMH METaJUIOB U CIUIABOB, UX (PM3MUYECKUMH CBOMCTBAMH, H3yYCHUE PE3YIbTATOB KOPPO3HH METAIIIOB (BO3MOXKHO
HCI0JIb30BAHME BHJIEOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJEHCTBUSI OKCHJA KajblUs M HATpus C BOAOH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEpUANIOB), MHCCIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, Mpollecca TOpPEHUs JKelle3a B KUCIOPOAE (BO3MOXHO HCIIOJIb30BAHUE
BUJIEOMATEPUANIOB), IPU3HAKOB NMPOTEKAHMSI KAUECTBEHHBIX PEAKIIMI Ha MOHBI: MarHus, Kajlblus, ATIOMUHUS, LIMHKa, xene3a (1) u xxenesza (IID),
meau (II), HaGmroneHue M omNMCaHUE MPOILIECCOB OKpAIIMBaHMS IJIaMEHM HOHAMU HATpHUs, Kadus M KaJblHs (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPUANIOB), UCCIIE0BaHNE aM(DOTEPHBIX CBOWCTB TMAPOKCUAA AIFOMUHUS M TUJIPOKCHIA IIMHKA, PEUICHHE KCIIEpUMEHTAIbHBIX 3a/1a4 10
TeMe «BakHelne MeTalIbl U UX COCTMHEHUSD.

XuMHS M OKPYKAIOLIAS cpeaa

BemecTBa 1 Marepuainbl B MOBCEIHEBHOM KU3HU YenoBeka. be3onacHoe nucnoab30BaHNE BEIIECTB M XUMUYECKUX peakuuil B ObITy. [lepBas
MOMOIIb PU XUMHUYECKUX 0KOTraX U OTPaBJICHUSX.

XUMHYeCcKOe 3arpsA3HEHHE OKpyXarolied cpeibl (MpeaenbHas AONMycTHMas KoHIEeHTpaius BemiectB, naitee — IIJK). Ponp xumuu B
PELICHUH SKOJIOTHUECKUX MPOOIeM.

Xumuueckuit IKCnepumenm:

n3ydeHue 00pasIoB MaTepUaioB (CTEKJIO, CIIJIaBbl METAJIJIOB, TIOJIMMEPHBIC MaTEPHAIIbI ).

Meostcnpeomemmnnie ceasu

Peanu3zanust MEXINpeAMETHBIX CBSA3€HM MPU U3YYEHHH XMMHH B 9 Kilacce OCYILECTBIISETCS Yyepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO -
Hay4YHbIX IOHATHH, TAK U TOHATHH, SBJISIFOIIUXCS CUCTEMHBIMU JIJIs1 OTAEJBHBIX IPEAMETOB €CTECTBEHHO--HAyYHOTO LIUKIIA.

OO01ue ecTeCTBEHHO-HAay4YHbIe MOHATHA: HAY4HbIH (DakT, rumoTes3a, 3aKOH, TEOpHUS, aHAIMU3, CHHTE3, Kilaccu(UKaIus, NEPUOAUYHOCTD,
HaOJI0/IEHUE, SKCIIEPUMEHT, MOACITUPOBAHNE, U3MEPEHUE, MO/IEIb, SIBICHUE, TAPHUKOBBIN A3PPEKT, TEXHOJIOTUS, MaTepUAIIbI.

®dusnka: Marepusi, aToM, 3JEKTPOH, INPOTOH, HEUTPOH, MOH, HYKJIMJ, HU30TOIbI, PaJuOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUECKHUU 3aps,
MIPOBOJHUKY, MOJIYIPOBOJHUKH, JIUAIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TeJIO, O0bEM, arperaTHoe COCTOSIHHE BEIIecTBa, ras, pacTBOD,
pPacTBOPUMOCTb, KPHUCTAJUIMYECKasi peniéTka, CIUIaBbl, (pU3MYeCKHe BEIMYUHBI, €IWHUIBI U3MEPEHHs, KOCMHYECKOE IMPOCTPAHCTBO, IJIAHETHI,
38351, ComTHIIE.

buonorusi: ¢orocunTes, apixaHue, Ouochepa, IKOCUCTEMA, MUHEpAIbHbIE YI0OPEHUs, MUKPO3JIEMEHThl, MAKpO3JIEMEHTHI, MUTAaTeIbHbIE
BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHbIE TOPO/IbI, TOJIE3HbIE HCKOMIAEMBbIE, TOIIMBO, BOJIHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBLI IO XMMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3YNIbTAThl OCBOEHUS MPOTPaMMbl OCHOBHOTO O0OIIEero oOpa3oBaHMs JOCTUTAIOTCS B X0J€ OOy4EHUS] XUMHUHU B €IUHCTBE
y4eOHOUW W BOCITUTATEIIGHOM JIEATEIHPHOCTH B COOTBETCTBUU C TPAJIUIIMOHHBIMU POCCUUCKUMHU CONMOKYIBTYPHBIMH M JTyXOBHO-HPABCTBCHHBIMU
[IEHHOCTSIMH, TPUHSATBIMH B OOMIECTBE TpaBHJIaMU W HOPMaMHU IOBEJCHHS W CIIOCOOCTBYIOT TIPOIECCaM CAMOIIO3HAHUS, CAMOPA3BHUTHS H
COIMATM3AIIMN O0YJarOIIHXCA.

JIMIHOCTHBIE PE3yIbTAThl OTPAKAIT TOTOBHOCTh OOYUAIONTUXCS PYKOBOJCTBOBATHCS CUCTEMOMN MO3WUTHBHBIX I[CHHOCTHBIX OPUCHTAIMHA H
paciIupeHue OmbITa ASSITEIIbBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpuoTHYECKOr0 BOCTIMTAHHUSA

IIEHHOCTHOTO OTHOIIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYSCKOMY M HAYYHOMY HACIICIHIO, TIOHUMAHUS 3HAYCHHS] XUMUICCKOM
HAyKH B )KU3HU COBPEMEHHOTO O0IIeCTBa, CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOUM HH(DOPMALIHEH O MIEPEIOBBIX JTOCTHXK CHUASX U OTKPBITHIX MUPOBOI
Y OTEYECTBEHHOW XMMHUHU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOoiicTBE MUpa U OOIIECTBA;

2) rpaxIaHCKOT0 BOCIIUTAHUSA:

MIPEJICTaBJICHUS O COLMAIBHBIX HOPMAaxX U MpaBUJIaX MEKIUYHOCTHBIX OTHOIIEHHH B KOJIJIEKTUBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B
0OIIIECTBEHHO TMOJIE3HOM, YyueOHO-UCCIIeI0BATEILCKONM, TBOPUSCKON U IPYrUX BUIAX ACATEIHHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM
JEeSITEeIbHOCTH TIPU BBIIIOJIHEHUU YUEOHBIX, MO3HABATENbHBIX 33/1a4, BHIIOJHEHUH XUMUYECKHX 3KCIIEPUMEHTOB, CO3/IaHUU Y4EOHBIX MPOEKTOB,
CTpeMJICHHSI K B3aMMOIOHMMAHHUIO M B3aUMOIIOMOLIM B MpoOIEcce ATOH yueOHOU AedaTeIbHOCTH, FOTOBHOCTH OLIEHUBATh CBOE IMOBEACHHUE U
MTOCTYIKM CBOUX TOBApUIIEH ¢ MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMSI TOCIIECTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TO3HAHUA:

MHPOBO33PEHYECKUE TPECTABICHUS O BEIIECTBE U XUMHUUYECKOM peakluu, COOTBETCTBYIOLIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
COCTaBIISIOIIME OCHOBY JJIsi MOHUMAaHMsI CYIIIHOCTH Hay4YHOU KapTUHBI MUpPA, MPEACTABIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPO/IBI,
B3aMMOCBSI35X YEJIOBEKa C MPUPOIHOM Cpefioi, O POJIM XMMHUH B MIO3HAHUU ATHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAMpPABICHHBIE HA IOJYYE€HHWE HOBBIX 3HAHHWH MO XUMHUHM, HEOOXOAUMBIE Al OOBSCHEHUS HaOJII0IaeMBIX
MPOLIECCOB U SIBJICHHM, MO3HABATEIbHON, HHPOPMAIIMOHHON M YWUTATENbCKOW KYJIBTYPHl, B TOM YHCJE HABBIKOB CAMOCTOSITEIHHOW pabOTHI C
y4eOHBIMU TEKCTAMU, CIIPABOYHOM TUTEPATypPOil, JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOY4YeHHIO U TO3HAHWIO, JIF0003HATENBHOCTh, TOTOBHOCTh M CHOCOOHOCTh K CaMO0Opa30BaHUIO, MPOEKTHOU U
HCCIIEeIOBATENIbCKON AEITETbHOCTH, K 0CO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH M YPOBHS OOyUeHUS B AajbHEHIIEeM;
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4) popmMupoBaHuUsi KYJIbTYPbI 310POBbS:

OCO3HAaHUC HCHHOCTU XU3HHU, OTBCTCTBCHHOI'O OTHOHMICHUSA K CBOCMY 3J0pPOBbIO, YCTAHOBKH Ha 3ﬂ0p0BbeI 06pa3 KHU3HHU, OCO3HAHUC
MOCIIC/ICTBUH M HENPUATHE BPEIHBIX MPUBBIUCK (YIOTPEONCHHS AJKOTOJs, HAPKOTUKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJCHHUS MPaBUII
0€301aCHOCTH IIPH OOPALIEHNU C XUMUYECKUMH BEIIECTBAMH B OBITY M PEaIbHON KU3HU;

5) TpyA0BOr0 BOCIMTAHMS:

MHTEpPEC K MPAKTUYECKOMY U3YUEHUIO Mpodeccuil U TpyAa pa3IuvyHOro poJia, yBaXXEHHE K TPYLY U pe3ylbTaTtaM TPYAOBOH JESITEIbHOCTH, B
TOM 4HCJI€ HAa OCHOBE NPHUMEHEHHUS IpPEeIMETHBIX 3HAHUN IO XUMHUHU, OCO3HAHHBIM BHIOOP HMHIUBUIYAIbHOW TPACKTOPUU MPOAOIIKEHUS
oOpa3oBaHusl € Y4YETOM JIMYHOCTHBIX HMHTEPECOB U CIOCOOHOCTM K XUMHUH, OOLIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIENIHON
npodeccuoHabHOM IEeATENBHOCTH U Pa3BUTUS HEOOXOAUMBIX YMEHHI, TOTOBHOCTD aJallTUPOBATHCS B MPO(eCcCHOHAIBHOM cpee;

6) K0JI0rHYEeCKOro BOCIIUTAHUSA:

HKOJIOTHIECKH I[eJIec000pa3HOe OTHOIICHHE K IPUPOIe KaK MCTOYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMaHHUE [IEHHOCTH
3I0pOBOT0 M 0€30MacHOro 00pasa >KM3HM, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (PU3MUECKOMY M MCUXUYECKOMY 3/10pPOBBIO, OCO3HAHUE
[IEHHOCTH COOJIOICHUST TIPaBWiI 0€30TTaCHOTO MOBEICHHS MPH PadOTEe C BEIIECTBAMH, a TAK)KE B CHUTYAIHSIX, YIPOKAIONINX 3OPOBBI0 M KU3HU
JTIOAEH;

CIOCOOHOCTH MPHUMEHATh 3HAHUS, MOJydaeMble MPHU W3YYEHHHM XUMHUH, Ul PEIICHUS 3a/ad, CBSI3aHHBIX C OKpPYKaloUled HpUpOIHON
CpenoH, Iy MOBBILIEHUSI YPOBHS YKOJOTMUECKOM KYIbTYpbl, OCO3HAHMS IT100aJIbHOIO XapaKTepa 3KOJOIMUECKUX MPOoOJIeM U IMyTel UX pelIeHUs
MIOCPEICTBOM METOJIOB XHMHUH, HKOJOIMYECKOTO MBIIIJIEHHUS, YMEHHUS PYKOBOJACTBOBATbCS MM B IIO3HABATEIBHOW, KOMMYHUKaTHMBHOW W
COLIMAJIbHOM IIPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocraBe merampeaMeTHBIX pe3yJabTAaTOB BBIACISAIOT 3HAYMMbIC A1 (OPMHUPOBAHHMS MHPOBO33PEHHUS OOICHAYYHBIC TOHATHS (3aKOH,
TEeOpHUsl, MPUHIIUII, TUIOTE3a, (aKT, CUCTEMa, MPOLECC, IKCIEPUMEHT U JPYroe.), KOTOpble UCMHONb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
mpeaMeTax M MO3BOJISIIOT Ha OCHOBE 3HAHHMM M3 ITHX NPEeaMETOB (OPMHUPOBATH NPEIACTABICHHWE O ILIETOCTHON HAydyHOU KapTHUHE MHUpa, U
yHHUBEpCalbHbIE yueOHbIE AeHCcTBUA (IT03HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYASTUBHBIC), KOTOPBIE 00ecrednBaoT (POPMHUPOBAHUE TOTOBHOCTH
K CaMOCTOATEIbHOMY IIJIAHUPOBAHUIO U OCYLIECTBICHHUIO YI€OHON AEITEIbHOCTH.

IHo3naBaTenbHBIE YHMBEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Joruyeckue aeMcTBUA:

YMEHHUSI UCTIOJIb30BaTh MPUEMBI JTJOTUYECKOTO MBIIIICHUS TIPU OCBOCHUH 3HAHUMN: PACKPBIBAaTh CMBICT XMMHYECKUX MOHATUHN (BBIACTSATH HX
XapaKTepHbIe MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JPYTMMU MOHSATHUSMH), UCIOIb30BATh MOHATUS A7 OOBSCHEHUS OTIENbHBIX (DAKTOB U
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SIBJICHUH, BBIOUPATh OCHOBAHUS M KPUTEPHH JUIS KIACCH(PHUKAIUU XUMUYCCKUX BEIISCTB M XMUMHUYECKUX PEaKIUi, YCTAHABIMBATH MPUYUHHO -
CJICJICTBEHHBIC CBS3M MEKIY OOBEKTaMU W3YUCHUsS, CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTHBHBIC, JACITYKTHUBHBIC, IO AHAJIOTHH), JCIATh
BBIBOJIBI M 3AKJTFOUCHUS;

YMEHHE TMPUMEHSATh B TIPOIECCe IMO3HAHUSA TMOHATHsS (IIPEAMETHBIE W METANpeIMETHBIE), CHMBOJIHMYECKHAE (3HAKOBBIC) MOJICIH,
UCIOJIb3YyeMbIe B XHMHH, MPEOOpPa30OBHIBATh MIMPOKO MPUMEHSEMBIC B XHUMHH MOJCIBHBIC MPEICTABICHUS — XAMHWYECKUH 3HAK (CHMBOJI
JJIEMEHTA), XUMHYeckas (opMysia W ypaBHCHHE XUMUYCCKOW PEAKIMH — IMPU PENICHHHA Yy4eOHO-TIO3HABATEIBHBIX 33134, C Y46TOM 3THUX
MOJEIBHBIX TPEJCTABICHUN BBISBISATH W XapaKTePU30BaTh CYIIECTBEHHBIC IMPU3HAKA HW3y4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX PEaKIUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIC CBS3W WM TPOTHBOPEYHS] B HM3y4aeMBIX IMpoIeccax u
SIBIICHUSIX.

Ba3oBble uccienoBaresbcKue 1elicTBUS:

YMEHHE WCIIOJIh30BaTh IMOCTABJICHHBIC BOIPOCH B KAaYeCTBE MHCTPYMEHTA ITO3HAHWS, a TAK)KE B KAa4eCTBE OCHOBBI I (hopMHpOBaHUS
TUTIOTE3bI TI0 TPOBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CY)KJICHUH;

MPUOOpPETEHUE ONBITA 0 IUIAHUPOBAHUIO, OPraHU3aIllid M TPOBEACHHUIO YYEHUYECKHX 3KCIICPUMEHTOB, YMEHHE HAOIIOJaTh 3a XOIOM
mporecca, CaMOCTOSITENIFHO MPOTHO3UPOBATh €ro pe3yiabTar, (GOpMyIHpoBaTh 0OOOUICHHS W BBIBOJABI IO PE3yJbTaTaM MPOBEAEHHOTO OTIBITA,
WCCIIEIOBAaHUS, COCTABIISITh OTYET O MPOJACTaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

YMEHHE BBIOMpATh, aHATU3UPOBATh W WHTEPIPETHPOBATH MH(POPMAIMIO Pa3IMYHBIX BUIOB U (OPM MPENCTABICHUS, MOTYyYaeMyIO H3
pa3HBIX UCTOYHHKOB (HAYYHO-TIOMYJISIPHAS JIUTEPATypa XUMHUYECKOTO COJIEpXKAHHS, CIPAaBOYHBIC MOCOOMs, pecypchl MHTEepHeTa), KPUTHYECKH
OIICHUBATh MMPOTHBOPECUYUBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHUE NMPUMEHSAThH Pa3IMYHbIE METOBI U 3aIPOCHI IPU TIOUCKE U 0TOOpe MH(GOPMAIIMK M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX IS
BBITIOJTHEHUSI yYeOHBIX W TO3HABATEJBHBIX 33/1a4 ONPEACIEHHOTO THIA, MPHOOPETEHUE OIBbITa B OOJIACTH HCIIOJIb30BaHMS HH(POPMAIMOHHO -
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYJIbTYPO aKTUBHOTO HCIIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CHCTEM, CAMOCTOSTEIILHO BBIOMPATH
ONTUMAIIbHYIO (HOpMY TpeaCcTaBlIcHUS MHOOPMAIMA W WUTFOCTPHPOBATH PEIIaeMbIC 33Jaud HECIOXHBIMH CXEMaMH, JuarpaMMaMu, TPYTUMU
dhopmamu rpaduKy ¥ ©X KOMOMHAIUSAMU;

YMEHHUE WUCIOJIb30BaTh W aHAIW3UPOBaTh B TMpoliecce yYeOHONW W UCCIENOBATEIbCKOW JESITEIBHOCTH HHMOPMAIMIO O BIUSHHH
MIPOMBIIITIEHHOCTH, CETLCKOTO X0341CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOTHOM CpeIbl.

KoMMmyHuKkaTuBHbIE YHUBEpPcaIbHbIE yueOHbIe 1eliCTBUS:

YMEHHUSI 33/1aBaTh BOMIPOCHI (B XOJIe Auajnora u (WUin) AUCKYCCHH) MO CYIIECTBY OOCYXIaeMOW TeMbl, (OPMYIHPOBATH CBOU MPEIOKECHHS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPETIOKEHHON 3a1auu;
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YMEHHUSI NPEACTABIATh NOJYyYEHHbIE PE3Yy/bTaThl I03HABATEIBHOM JESITEILHOCTU B YCTHBIX M NMUCbMEHHBIX TEKCTaX; AeJaTh IPE3EHTALUIO
pPe3yJIbTATOB BBIMIOJIHCHUS XUMHUYECKOTO JKCIepUMeHTa (71abopaTOpHOTO OMBITA, JTAOOPATOPHON pabOTHI MO HMCCICIOBAHUIO CBOWCTB BEUIECTB,
y4e0HOTO MPOCKTA);

yMEHHS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU MMO3HABATEIbHON U HCCIIEI0BATENbCKON IEATEIbHOCTU IPU PELICHUH
BO3HMKAIOIIMX NMPOOIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIACOBaHMS MO3ULMI (00CyX AeHUs,, 0OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBD»,
KOOPJIMHAIINSI COBMECTHBIX JIEHCTBUH, OIIpe/ieJIeHHe KPUTEPHUEB 110 OLIEHKE KaYeCTBA BHIMOJIHEHHON pabOThl U APYyTrHe).

PeryasiTuBHbIe YHMBepcaJIbHbIe YUeOHbIe NelicTBUS:

YMEHHE CaMOCTOSITENIbHO OMNPEAENATh LEIU JeSITeIbHOCTH, IJIaHUPOBaTh, OCYLIECTBISATb, KOHTPOJHUPOBATH U MPU HEOOXOIUMOCTH
KOPPEKTUPOBaTh CBOIO JIEATEIbHOCTh, BBIOMpaTh HauOosiee >(PQeKTHBHBIE CHOCOOBI pelieHus Y4eOHBbIX W TO3HaBaTeNbHBIX 3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTUPOBATH MPEIOKEHHBIN alropyuT™M JEUCTBUM NP BHITIOJHEHUH 3a/1aHU ¢ YUETOM MOJIYYEHHS] HOBBIX
3HaHUM 00 M3ydyaeMbIX OOBEKTaX — BEIECTBAaX M PEaKIUsAX, OLIEHUBATh COOTBETCTBUE IOJIyYEHHOTO pe3yjbTaTa 3asBJICHHOW IIeNid, YMEHUeE
MCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IIpe/ijlaraéMble B YCIIOBUU 3aJaHH.

HNPEAMETHBIE PE3YJIbTATBI
B cocraBe mpenMeTHBIX pe3yabTAaTOB IO OCBOCHHIO 00s3aTEIBLHOTO COJEPKAHHUS, YCTAaHOBJICHHOTO NaHHOW (denepasibHOM padoueit
MPOrpaMMOH, BBIJIENSIOT: OCBOEHHBIE OOY4YalOIMMUCS Hay4dHbIe 3HAHMS, YMEHHSI M CIOCOObI JEHCTBUM, crneuuduueckue s MpeaMeTHOM
obnactu «XUMHUA», BUIBI IEATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHHUS, €r0 MHTEPHpEeTaluy, IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IUYHBIX
y4eOHBIX U HOBBIX CUTYaIHIX.
K konmy oOyuenus B 8 kjacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaxaTh C(HOPMHPOBAHHOCTH Y OOYYArOIIMXCS
YMEHHUII:
® PACKpbBIBATH CMBICI OCHOBHBIX XMMUYECKUX MOHATUN: aTOM, MOJIEKYJa, XUMUYECKUHN 3JIEMEHT, IPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO,
cMech (OHOpPO/HAS U HEOJAHOPOIHAs), BaICHTHOCTh, OTHOCUTENIbHAS aTOMHAsi M MOJIEKYJsipHas Macca, KOJUYECTBO BEILIECTBA, MOJIb,
MOJISIpHAs Macca, MaccoBas JOJsi XMMHYECKOTO JJIEMEHTa B COEIMHEHUH, MOJSPHBIA 00BEM, OKCHUI, KUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHUIATENILHOCTh, CTENEHb OKHCICHUS, XMMUYECKas peaklus, Kiaccu(UKaIMs peakuuil: peakluuud COEAMHEHHUS, peakluu
pa3noKeHUus, peakiuu 3aMelIeHUs, peakuud oOMeHa, 9K30- M SHAOTEPMHUECKUE PEaKIUH, TeIIOBOU d(PQeKT peakiuu, siIpo aToMma,
AIIEKTPOHHBIN CIOW aToMa, aToMHasi OpOUTalb, paANyC aTOMa, XUMHYECKas CBs3b, MOJIIPHAS U HEMOJSpHAs KOBAJICHTHAS CBS3b, HOHHAS
CBsI3b, HOH, KATHOH, aHUOH, PACTBOP, MaccoBas JA0Js BellecTBa (IPOIIEHTHAs KOHIIEHTPAIlUs) B pacTBOPE;
® JIUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHATUH W TMPUMEHATh ATH TMOHATHS NpPU ONMCAaHUM BEUIECTB M HX
[IpEBpAIICHUN;
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MCIOJIb30BATh XUMUYECKYIO CHUMBOJIUKY JUISI COCTaBJICHHUS ()OPMYIT BEIIECTB U YPAaBHEHUI XUMHUECKUX PEAKIIUH;

OTIPENIeNATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX, CTEIICHb OKHCIICHUS JJIEMEHTOB B OMHAPHBIX COCTMHEHUSX,
MIPUHAIEKHOCTD BEILECTB K OIpeNeIEHHOMY KIIAcCy COEAMHEHUN Mo GopMmysaM, BUJ XUMHUYECKON CBSI3U (KOBaJIEHTHAsl U UOHHAs) B
HEOPraHUYECKUX COEAUHEHUSIX;

packpeiBath cMbich [lepuoanueckoro 3akona JI. M. MeneneeBa: 1eMOHCTpUPOBATh NOHUMAaHUE ITEPUOJTUYECKON 3aBUCUMOCTH CBOVCTB
XMUMHMUYECKUX DJIEMEHTOB OT MX MOJIoKeHusl B Ilepuonnyeckoil cucreMe, 3aKOHOB COXPAHEHHUS MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YUeHMUs, 3aKOHa ABOTaipo;

ONMCHIBATh M XapaKTepu3oBaTh TabnuuHyo Gopmy [leproanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB: Pa3iMyaTh MOHATUS «TJIaBHas
noarpynma (A-rpynma)» u «mobounas noxarpynmna (b-rpymnma)», maneie w OONBIINE MEPUOIBI, COOTHOCUTH 00O3HAYEHHS, KOTOPHIS
uMmerorcs B Tabnuue «llepuonnueckas cucrema xumudeckux snemeHToB JI. M. MenpeneeBa» ¢ 4HMCIOBBIMU XapaKTepUCTHUKAMU
CTpPOEHHUSI aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB M 3apsj A1pa, 00Illee YHUCIO 3JIEKTPOHOB M PACIpENeeHHe UX MO 3JIEKTPOHHBIM
CIIOSIM);

KJaccu(puIUpoBaTh XMMUYECKHE IEMEHTHI, HEOPraHNYECKUE BEIEeCTBA, XMMUYECKHE PEeaKLnu (110 YUCIy U COCTaBy y4YaCTBYIOIIUX B
peaKIMK BEIIECTB, TI0 TeTIOBOMY D (DEKTy);

XapakTepu30BaTh (ONMUCHIBATH) OOLIME XMMHMUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKJas OMUCAHHWE NpPUMEpaMHU
MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHMN;

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX KAayeCTBEHHOI'O COCTaBa, BO3MOXKHOCTH IIPOTEKAHMS XUMHUYECKHX
IIPEBPALEHUH B PA3JIMYHBIX YCIOBUIX;

BBIUUCIIATE OTHOCUTEJIBbHYIO MOJIEKYSIPHYIO M MOJIAPHYIO MacChl BELIECTB, MAacCOBYIO JOJI0 XMMHUYECKOTO 3JIeMEeHTa 1o (opmyiie
COEIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI [0 YPABHEHUIO XMMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE ONEPALMM MBICIUTEIBHONW JAEATENbHOCTH — aHalU3 M CHHTE3, CpaBHEHHE, 000OIIEHHE, CHUCTeMaTH3alHIo,
KJIacCU(UKAIMIO, BBISBICHUE NPUYMHHO--CIEACTBEHHBIX CBA3€H — Ui W3Y4YEHUs CBOMCTB BEINECTB M XMMHYECKMX pEaKIHi,
€CTECTBEHHO-HAyYHbIE€ METO/IbI I03HAHUS — HA0JI0JIeHHE, U3MEPEHHE, MOJICTUPOBaHHE, SKCIIEPUMEHT (pealbHbIM U MBICIIEHHBIN );
ClleZIoBaTh IpaBUJaM IMOJb30BAHUS XUMHMUYECKOW IMOCYAOH U JabopaTOpHBIM O0OpYyJIOBaHMEM, a TakXke MpaBuUiIaM oOpalleHus ¢
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLUSMH IO BBINOJHEHHUIO Ja0OpAaTOPHBIX XMMHMYECKHX OMNBITOB IO IMOJYYEHHIO U COOMPAHUIO
ra3oo0pas3HbIX BeUIeCTB (BOJOpPOJa M KHUCIOPOJa), NMPUTOTOBJIEHUIO PACTBOPOB C OMpPENEeNEHHONH MacCcOBOM J0Jiell pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh M MPOBOJUTH XMMHMUYECKUE HKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOUIBIO
MH/UKATOPOB (J1akMyc, (peHOIPTAICHH, METUIIOPAHXK U ApYyTrue).
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K koniy oOyuenus B 9 kjacce mpeIMeTHBIC pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPakaTh COPMHUPOBAHHOCTH y OOyUAOLTUXCS

YMCHHM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX OHATHI: XUMHYECKUW 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH, aHUOH, IPOCTOE BEIIECTBO,
CJI05KHO€ BEIIECTBO, BAJEHTHOCTD, JIEKTPOOTPULIATEIIbHOCTD, CTENIEHb OKUCIICHUS, XUMHYECKasl PEAKIUs, XUMUYECKAs CBSA3b, TEIIOBOU
ahdexT peakuuu, MOJIb, MOJSIPHBIA O0BEM, PACTBOP, AJMEKTPOJUTHI, HEIIEKTPOJHTHI, IIEKTPOIUTHUECKAS IUCCOIMALNSA, PEaKIINU
MOHHOTO OOMEHa, KaTajJu3aTrop, XMMHUYECKOE paBHOBECHE, OOpaTUMbIE M HEOOpAaTHMBIE PEAKIIUU, OKUCINTEILHO-BOCCTAHOBUTEIHHBIC
peaKIfy, OKUCITUTENh, BOCCTAHOBUTEb, OKUCIICHHE W BOCCTAHOBJICHUE, AJTIOTPOTHS, aMPOTEPHOCTh, XUMUYECKas CBSI3b (KOBaJCHTHAS,
WOHHAs, METAJUTMYECKas), KpUCTAJUIMYECKass PEemI€TKa, KOPPO3Us METAJUIOB, CILIAaBbl, CKOPOCTh XHMUYECKOW PpEaKIUuHu, MPeaeabHO
nonyctumas koHueHTpanus [1JIK Bemectna;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHATHN W MPUMEHATh OTH TMOHATUS NPU ONUCAHUM BEIIECTB M UX
MIpEBpAIICHUN;
HCIIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY IS COCTaBJICHHS (DOPMYIT BEIIECTB U YPAaBHEHUM XUMUYECKUX PEAKITUA;
ONPEAENATh BAJEHTHOCTh M CTENEHb OKHUCICHUS XMMHUYECKHX JJIEMEHTOB B COCIUHEHUAX PA3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTH
BEIIIECTB K OMpPEACIEHHOMY KJIacCy COCOWHEHUU 1Mo (opmyiaM, BHI XUMHUUYECKOW CBSI3M (KOBAJICHTHAs, WOHHAs, METaJUTMYeCKas) B
HEOPraHMYECKNX COCIMHEHMSIX, 3apsj HMOHAa 10 XUMHYECKOW (opMmyrie, XapakTep cpellbl B BOJHBIX PAacTBOPAaX HEOPTaHUYECKUX
COEIMHEHUH, TUIl KPUCTAJUNIMYECKON PEIIETKA KOHKPETHOTO BEUIECTBA;
packpsiBaTh cMbica [lepuonnueckoro 3akona [[. 1. MenaeneeBa U JeMOHCTPUPOBATh €r0 MOHUMAHME: OMUCHIBATh M XapaKTEPU30BaTh
Tabnuunyo ¢Gopmy Ilepuoanueckoil CHUCTEMbl XMMHUYECKHUX JJIEMEHTOB: Pa3jiMvaTh MOHITHs «IJIaBHAs mMoArpymnma (A-Tpynma)y u
«mmobounas noarpynmna (b-rpymma)», Manple U 0OJIBIIME MEPUOABI, COOTHOCUTh 0003HAYCHHS, KOTOPHIE UMEIOTCS B IMEPHOJIMYSCKOU
Ta0IMIlE, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XUMUYECKUX AJIEMEHTOB (COCTaB W 3aps]l sJjipa, 0011ee YUCI0 dJIEKTPOHOB
W pacrpeiesieHue UX 1Mo AJIEKTPOHHBIM CJI0SIM ), OOBSCHITH 00IINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COCIUHCHUM
B MpeJeNIax MajblX IEPUOIOB U TJIABHBIX MOJArPYII C YYETOM CTPOEHUS UX AaTOMOB;
KJIACCU(UIIMPOBATH XUMHUUYECKUE AIIEMEHTHI, HEOPraHMUECKUE BEUIECTBA, XUMUYECKHE peakiuu (M0 YUCITy U COCTaBY yYacCTBYIOIIUX B
peaKIuu BEIIecTB, MO TEIJI0BOMY 3P EeKTy, 10 UBMEHEHUIO CTENEeHEH OKUCICHUS XUMUYECKUX AIIEMEHTOB);
XapaKTepH30BaTh (OMUCHIBATH) OOIMME M CHEIU(PUUSCKUE XUMHUYECKHE CBOWCTBA NPOCTHIX M CIIOKHBIX BEIIECTB, TMOJTBEPXKIas
OIIMCAHUE TPUMEPAMHU MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUN;
COCTaBJISITh YPAaBHEHUS AJIEKTPOJIUTUYECKON IHUCCOLMALMUA KUCIOT, IIEJIOYEH U COJIEH, MOJHBIE U COKPALIEHHBIC YPABHEHHUs pEaKUUU
MOHHOTO OOMEHAa, ypaBHEHHUS pEakIui, MOJITBEP>KIAIOIIMX CYIIECTBOBAHUE T€HETUYECKOW CBSI3M MEXK]Y BEIIECTBAMH PA3TUYHBIX
KJ1acCOB;
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PacKpBIBaTh CYIMIHOCTh OKUCIINTEIEHO-BOCCTAHOBUTENIBHBIX PEAKIHI MOCPEICTBOM COCTABIICHHUS SJICKTPOHHOTO OallaHCa ITHX PEaKIIHii;
IIPOrHO3UPOBATH CBOIiCTBa BCIICCTB B 3aBUCUMOCTH OT HX CTPOCHHUA, BO3MOKHOCTU IIPOTCKAHHA XHUMHYCCKHUX HpeBpaHIeHI/Iﬁ B
PA3JIMYIHBIX YCIIOBHUAX,

BBIUUCIIATE OTHOCHTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MacChl BEHIECTB, MAacCCOBYIO JOJIO XHMHYECKOTO 3JIEMEHTa 1Mo (GopmyIie
COCIMHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJANTEH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIIHH;

coOnrofaTh MIpaBHWJa IOJIb30BaHUS XHMHUYECKOM NOCYylOM M J1abopaTOpHBIM OO0OpYZOBaHHMEM, a TakKXKe IpaBWwia OO0pallleHus C
BCIICCTBAMU B COOTBETCTBUM C MHCTPYKHHAMHU I10 BBINIOJIHCHUIO J'Ia60paTOpHI>IX XUMHYCCKUX OIIBITOB IO MOJTYYCHUIO U CO6I/IpaHI/II-O
ra3000pa3HBIX BEHIECTB (aMMHUaKa U YTIIEKUCIIOTO Ta3a);

IMPOBOAWUTE PEAKIIUHU, ITOATBCPIKAAIOIINEC Ka4eCTBEHHBII COCTaB Pa3IMYHBIX BCHICCTB: paClio3HaBaTh OIBITHBIM HYTGM XJIOpUAa-, 6pOMI/I}1—
, momuna-, kapOoHat-, ¢docdar-, cwimMkar-, cynbdaT-, THAPOKCHI-WOHBI, KATHOHBI aMMOHHS W HMOHBI HM3YyYE€HHBIX METAJIJIOB,
IPUCYTCTBYIOIINME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIC ONEPAIlMH MBICIUTEIBHOW JIEATENBHOCTH — aHAlM3 W CUHTE3, CpaBHEHHE, O00OOIIeHWEe, CHCTeMAaTH3aIlio,
BBISIBJICHUE TPHUYUHHO-CIEACTBCHHBIX CBSA3EH — IS M3YYEHHs CBOMCTB BEIIECTB M XUMHYECKHUX PEAKIMH, €CTeCTBEHHO-HaydHBIC
METO/IbI TO3HAHHS — HAOMI0IeHNEe, N3MEpeHNE, MOJICTTMPOBAHHUE, SKCIIEPUMEHT (PEabHBIN U MBICICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TIOHATHS
Xumust — BakHast 00J1aCTh
L1 €CTEeCTBO3HAHUS U 6 ) bu6moreka [IOK
MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c¢
YyeJioBeKa
12 BemectBa 1 xuMu4deckue 16 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 22
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 | 1 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucinorax 6 1 bu6mmoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 4 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | 1 bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Hroro no pasgeny 27

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN

19




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 6 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue aToma

12| Osemmenno 10 biumiorexa LOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIE PEAKIINHI
Hroro no pazgeny 16 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 Bubamorera [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. 2 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 5 1 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 9 1 1 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
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Hroro no pazgeny 27
Pa3znea 3. MeTaJuIbl M MX COeIUHEHUA
bubmmoreka [{OK
. 7 4
3.1 Obmue CBOHCTBA METAIIOR https://m.edsoo.ru/7f41a636
bubmmorexa [{OK
: B 7 14
3.2 aXHEHNIIHe MeTaJJIbl U UX COEIUHEHUS hitps+//m. edsoo.ru/7f4 1636
Hroro no pazgeny 18
Paznen 4. Xumus u okpy»kaiomias cpeaa
4.1 BemniectBa u MmaTepuabl B )KU3HU YEJIOBEKA 4 bubmorexa LOK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 4
PesepBHOE BbE ’ bu6mmoreka [IOK
PBHOE BpemMit https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O NTIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

» Xumus, 8§ xiacc/ I'abpuemnsa O.C., OctpoymoB WN.I'., CnaakoB C.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuer»

* Xumus, 9 xinace/ 'abpuensua O.C., OctpoymoB WU.I'., Cnankos C.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBenenuer»

METOIUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

Xumus. [pumepnas pabouas nporpamma u Meroandeckue pekomenganuu. YMK INa6puensua O.C. u ap. 8-9 kiacchbl

HUDPOBBIE OBPA3OBATEJIbBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/09
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