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IHOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa mo XMMHHM Ha ypOBHE OCHOBHOIO 0O0mIero oOpa3oBaHUSI COCTAaBJIEHa Ha OCHOBE TpeOOBaHMI K pe3yjibTaTaM OCBOEHUS
OCHOBHOH 00pa30BaTeNIbHON MPOrpaMMBbl OCHOBHOT'O 00111ero odpasoBanusi, npeacraBieHHbIxB PI'OC OO0, a Takxe Ha OCHOBE (heaepabHON
paboueil mporpamMmbl BOCIUTAHUS U C YYETOM KOHUEMIUU MpEenojiaBaHus yueOHOro npenMera «XuMus» B 00pa3oBaTeNbHBIX OpraHU3aIHsIX
Poccuiickoit @enepanuu.

[IporpamMmMa no xuMuu Na€T MpeacTaBiIeHUe O LENX, 001el cTpaTerud 00y4eHus, BOCIIUTAHUS U Pa3BUTHS 00YHaIOIIUXCS CPEeICTBaMU
yueOHOro TpeAMeTa, YCTaHaBIMBAeT 00s3aTeNbHOE IMPEAMETHOE COJepKaHue, MPeAyCMaTpUBaeT paclpelelieHHe ero Io KiaccaM H
CTPYKTYpUpOBaHHE IO pa3fesiaM M TeMaM MporpaMMbl MO XUMHH, ONpEIeNseT KOJIUYECTBEHHbIE M KAaueCTBEHHBbIE XapaKTEPUCTHKHU
COZIepKaHuUs, PEKOMEHAYEeMYIO TIOCIIEIOBATEIbHOCTh M3YyYCHUS XUMHUHU C Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKU
y4eOHOTr0 MpoIecca, BO3PACTHBIX OCOOCHHOCTEW OOYyJaroIUXCs, OMpenesieT BO3MOXKHOCTH TIpEeAMETa MJis pealn3alud TpeOOBaHUN K
pe3yabTaTaM OCBOCHHMsSI OCHOBHOH 00pa3oBaTeNbHON MpOrpaMMbl Ha YpPOBHE OCHOBHOTIO 0OIIero oOpa3oBaHMs, a Takke TpeOOBaHUU K
pe3ynbrataM OOyYeHHs XUMUU Ha YpPOBHE IeJiell M3ydeHus IMpeAMeTa U OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIbHON JEsTENbHOCTH
00y4aroIerocs: o OCBOCHHUIO YI€OHOTO COACpKAHUSI.

3HaHHE XUMHUH CIIY>)KUT OCHOBOH i1l (hOpMUPOBAHMSI MUPOBO33PEHHS 00YYarOMIerocsi, €ro MpeACcTaBIeHU 0 MaTepUaIbHOM €IUHCTBE
MUpA, BOXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHEH MPEICTaBICHHS O B3aMMONPEBPALICHUAX YHEPTUU U 00 3BOJIOIMHU BEIIECTB B MPHUPOJIE, O
MyTSX PEHICHUs] TI00ATBHBIX MPOOJEeM yCTOWYHMBOTO PAa3BUTHS UYEIOBEYECTBA — CBHIPhEBOM, DHEPTreTUYECKOW, MUIICBON M IKOJOTHUYECKOM
6e301acHOCTH, IPOOIIEM 3IPABOOXPAHEHHSL.

N3yuenune xumuu:

- CocOOCTBYET ~ pealu3aldd  BO3MOXKHOCTEH Ui caMOpa3BUTHS MPOPMUPOBAHUS KYIbTYpPbI JUMUHOCTH, €€ 0011el 1
(GYHKIIMOHATLHON TPAMOTHOCTH;BHOCHT BKJIa/1 B (POPMHUPOBAHHE MBIIICHHUS U TBOPUECKUX CIIOCOOHOCTEH 00YyJaromuXcs, HABIKOB
ux CaAMOCTOSITENIbHOW ~ y4eOHOM eATeIbHOCTH, WKCIIEPUMEHTAIIbHBIX UCCIIEA0BATENbCKUX YMEHHH, HEOOXOIUMBIX

KaKk B IIOBCEIHEBHOU XU3HU, TaK U B MPOPECCHOHATBHOMN IEATETHHOCTH;

-3HAKOMUT CO CTICHU(UKON HAYYHOTO MBIIIJICHNS, 3aKJIa/{bIBA€T OCHOBBI 1IEJIOCTHOTO B3IJIAa HA €IMHCTBO NPUPOBI U YEJIOBEKA,
SBIISICTCS OTBETCTBEHHBIMATAINIOM B (POPMUPOBAHUH €CTECTBEHHOHAYYHON IPaMOTHOCTH O0YYaIOIIUXCS;

-CII0co0cTBYET (POPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAyYHBIM 3HAHMSAM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM

BKJIa/1 B HKOJIOTHYECKOE0Opa30oBaHNe 00yJIarOIUXCs.

JlaHHbIe HampaBieHUs B OOYyYCHHMM XHMHU OOECIIEUMBAIOTCA CHEIM(PHUKON colepKaHHWs Y4eOHOTO INpeaMeTa, KOTOPBIH SBISETCS
MeIarOTHYECKH JalTHPOBAHHBIM OTpAXKEHHUEM 0a30BOH HAyKH XMMHUH Ha ONPEIeIEHHOM dTamne e€pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHMs OPUEHTHPOBAH HA OCBOCHHME OOYUYAIOUIMMHUCS CHUCTEMBI IEPBOHAYAIBHBIX
MOHATUM XUMHUH, OCHOB HEOPTaHUYECKON XUMHH.

CrtpykTypa coiepXaHus NPOTpaMMbl 1O XUMHHM C(POPMHpPOBaHA Ha OCHOBE CHUCTEMHOro mnojaxoxa K e€ usydeHuto. CojeprkaHue
CKJIQ/IBIBACTCS M3 CHCTEMBI MOHATHH O XUMHYECKOM 3JIEMEHTE M BEIIECTBE M CHCTEMBI MOHATHH O XUMHUYECKOH peakin. O0e 3T CHCTEMBI
CTPYKTYPHO OpraHM30BaHBI MO MPUHIUITY TOCJIEIOBATEILHOTO Pa3BUTH 3HAHUI Ha OCHOBE TEOPETUYECKHX MPEICTABICHUIN pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepunoanueckoro 3akona /. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XMMUU;
— YYEHHUS O CTPOCHUH aTOMa U XUMUYECKOM CBSI3H;



—  TpeACTaBICHUN 00 IEKTPOTUTHUECKON JUCCOIMAIINH BEIIECTB B PACTBOpaXx.

TeopeTrdeckne 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH  IOJYYCHHBIX M OCMBICICHHBIX (DAKTOB, pa3BHBAIOTCS
MOCJICZIOBATEIBFHO OT OJTHOTO YPOBHS K JAPYTrOMY, BBIMOJHSS (PYHKIIMH OOBSCHEHUS M IMPOTHO3UPOBAHUSACBOWCTB, CTPOCHHUS W BO3MOXKHOCTCH
HpaKTI/I‘-IGCKOFO HpI/IMeHeHI/IH n HOHy‘-IeHI/IH I/I3y‘-IaeMI>IX BCIICCTB.

OcBoOeHHE MPOrpaMMBI IO XUMHHU CITOCOOCTBYET (hOPMHUPOBAHHIOTIPEICTABICHHUS O XMMHUYECKOM COCTABJISIONICH HAYYHOH KapTUHBI MUPa
B JIOTHUKE e'é CHCTGMHOﬁ HpI/IpO,Z[BI, IIEHHOCTHOI'O OTHOIIICHHUA K Hay‘-IHOMy 3HAHUKO W METOodaM IIO3HAHHUSA B HayKe. I/ISY‘-IGHI/IQ XUMHUHU
MIPOUCXOJIUT C TIPUBJICUCHUEM 3HAHUN M3 paHee M3YUYCHHBIX YYEOHBIX MpeaMeToB: «OKpPYXKAOIHA MHUDPY,

«buonorus. 5—7 knaccel» U «Pu3MKa. 7 Kiacey.

[Tpyr m3ydeHNH XUMHH TPOUCXOTUT (POpMUpOBaHME 3HAHWN OCHOB XMMHYECKOW HAyKH Kak 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS,
MPAKTHYECKON JIEATEIIFHOCTH YEJIOBEKAa M KaK OJHOTO0 W3 KOMIIOHEHTOB MHPOBOHM KyJIBTYphl. 3ajada y4eOHOTO TNpeaAMeTa COCTOUT B
(OpMHPOBAaHUN CHUCTEMbl XMMHUYECKHX 3HAHUNH — BaXXHEHIIMX (aKTOB, MOHATHUH, 3aKOHOB M TEOPETUYECKUX MOJOXKEHUU, TOCTYIHBIX
0000IIIeHIIT MUPOBO33PEHUYECKOTO XapaKTepa, sS3blka HAyKH, B

MPHUOOIICHNN K HAYYHBIM METOJaM MO3HaHUS IPU U3YYEHHUH BEIECTB U XMMHUECKHUX Peakiuii, B QOPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX
YMEHUH M UX NPUMEHEHUWU B Y4eOHO-TIO3HABATEIBHOM M y4eOHO-HCCIEAOBATEIbCKOM JAEATEIbHOCTH, OCBOCHHMU MpaBUi OE30MacCHOTO
06paH_IeHI/I5I C BelIeCTBaMiu B HOBCGI[HGBHOI\/'I KU3HU.

[Tpu u3yyeHNr XMMUU Ha YPOBHE OCHOBHOTO 0011Iero 00pa3oBaHus BAXKHOE 3HAYCHHE MTPHOOPETTU TaKUE MU, KaK:

— (QopMupoBaHUE UHTEIUIEKTYaIbHO Pa3BUTOMN TUYHOCTH, FTOTOBOM K caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOATEILHOMY
MPUHATHUIO PEIIeHU, CHOCOOHOM a1anTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBHSM KHU3HH;

—  HampaBJICHHOCTh OOYyUEHHS Ha CUCTEMAaTHYeCKOe MPUOOIICHNEe00yaroIuXCsl K CAMOCTOATENBbHOM 1M03HABATEIbLHOM 1A TEIbHOCTH,
HAyYHBIM METOJIaM IO3HAHU, (POPMUPYIOIIUM MOTUBAIMIO M Pa3BUTHE CIIOCOOHOCTEH KXUMUH;

— o0OecrnieveHne yCIoBUH, CIOCOOCTBYIONINX TPHUOOPETEHHIIO 00YJIAIOIITUMUCS OIBITa pa3HOOOPA3HOM AESITEIBHOCTH, TTO3HAHUS U
CaMOIIO3HaHUs, KIIFOUYCBBIX HABBIKOB (KJIIO‘-IGBBIX KOMHGTGHHHﬁ), HMCIOIUX YHUBCPCAJIBHOC 3HAUCHUC MJIAPA3TIUYIHBIX BUJAOB ACATCIbHOCTH,

— (dopmupoBanue o01IeH GYHKIIMOHATBLHON M €CTECTBEHHOHAYYHON TPAaMOTHOCTH, B TOM YHCJIE YMEHHI OOBSICHATD U OIIEHUBATH
SABJICHUS OKPYIKAIOLICTO MHPA, UCTI0JIb3Ys 3HAHUA U OIIBIT, ITOJTYYCHHLIC IPHU U3YYCHUUXUMUU, IIPUMCHATDH UX IIPU PCIICHUN HpOGHGM B
MOBCEHEBHOM KU3HU U TPYJOBOM JEATEIHbHOCTH;

—  ¢opmupoBaHUe y 00YJAOIIUXCS TYMAaHUCTHUECKUX OTHOIICHUH, TOHUMAHUS [ICHHOCTH XUMUYECKUX 3HAHUN IS BRIPAOOTKHU
HKOJIOTMUYECKH 11€71ecO00pa3HOro MoBeJeHHs B ObITY M TPYIOBOM JESTEIBHOCTH B LIENSAXCOXPAHEHUS CBOETO 3/10POBbS U OKPYXKalOIIeH
MIPUPOTHOM CPEJIBI;

— pa3BUTHE MOTUBAILMU K 00yUEHHI0, CIOCOOHOCTEN K CAMOKOHTPOII0 MICAMOBOCITUTAHHIO HA OCHOBE YCBOCHHUSI 00IIEUETOBEUECKIX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPO(dUJIs ¥ HANPaBIEHHOCTH JAIbHEHIIIEro 00ydeHHUS.

OO6miee Yrciio YacoB, OTBEAEHHBIX JJIs M3YUYCHHsI XMMUU Ha YPOBHE OCHOBHOT'O 00I1IIero oOpa3oBaHus, COCTaBIsAET B 8 kitacce — 68 yacos
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COAEPKAHUE OBYYEHHA
8 KJIACC



IlepBoHaYa/IbHbIe XUMHUYECKHE IOHATUS

IIpeamer xumuu. Poinb XuMuu B KHM3HM 4YelnoBeka. XHMMMS B cucTeMe HayK. Tena u BenjectBa. DU3MUECKUE CBOMCTBA BEIIECTB.
ArperatHoe cocTosiHue BemiecTB. [loHaTHE 0 MeTO1aX MO3HaHUA B XUMUH. YncThIe BemecTBa U cMecu. CriocoObl pa3/ienieHus: cMecei.

ATOMBI M MOJEKYJIbl. XHUMHUYECKHE 3JeMeHTbl. CHMBOJIBI XHMHMYECKHX 3J€MEHTOB. IIpocTbie M cloXHBIE BemECTBA. ATOMHO-
MOJIEKYJIIPHOE yUEHUE.

Xumnueckas popmyina. BaaeHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB.3aKOH MOCTOSIHCTBA cOocTaBa BemiecTB. OTHOCUTENbHAS aTOMHAs
Macca. OTHOCUTENbHAS MOJIEKYJIIpHas Macca. MaccoBas J10JIsl XUMHYECKOTO 3JIEMEHTA B COEIMHEHUN.

KomuuectBo BemectBa. Moiib. MonsipHast macca. B3auMocCBsIi3b KOJTMYECTBA, MAacCChl M YKCJIa CTPYKTYPHBIX €IUHHUI] BeniecTBa. PacyeTsl
1o HopMyITaMXUMHUYECKUX COCTUHEHUH.

@u3nyecKkue U XHUMUYECKUE SABJIECHUSA. XHMHUYECKas peakuus M €€ NpU3HAKU. 3aKOH COXPAHEHMsI MacChl BEIIECTB. XUMHYECKHE
ypaBHeHus. Kiraccudukamnus XuMH4IeCKuX peakiuii (CoeAMHEHNUs, Pa3I0KEeHUs, 3aMeIIeHUsI, 0OMEHa).

XMMHYeCKHI IKCIEpUMEHT:

3HaKOMCTBO C XMMHUECKOW MOCY/I0M, MpaBuiaMu paboThl B JIaOOpaTOpUH U MpuéMamMH oOpalieHus ¢ 1ab0paTOPHBIM 000PYIOBaHHEM,
M3yueHHe U onHcaHue (PU3NYECKUX CBOMCTB 00pa3llOB HEOPTaHUYECKUX BEIIECTB, HabmoaeHne pu3nueckux (IIaBieHHE BOCKA, TasHUE JIbJA,
pacThpaHue caxapa B CTYIIKe, KUIEHHE M KOHJEHCAlMsl BOJbI) M XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJIMBAaHWE MEAHOW MPOBOJIOKH,
B3aMMO/ICIICTBIE MeJla C KUCJIOTOW) sSBJIeHUH, HAONI0AeHUE U ONMHMCAaHNEe MPU3HAKOB MPOTEKaHUsI XMMHUECKUX PEaKIuil (pa3ioxkeHue caxapa,
B3aUMOJICHICTBHE CEPHOM KHUCIOTBHI C XJIOpUIOM Oapus, paznoxeHue ruapokcunaa meau (II) mpu HarpeBaHum, B3aMMOJEHUCTBHE >Kejie3a C
pactBopom conu Menu (II), uzyuenme crmocoOoB pasneneHusi cMeceil: ¢ MOMOIIbI0 MarHuTa, (QUIBTPOBAaHME, BBIAPUBAHUE, TUCTUILIALUS,
xpomarorpadus, MpoBeJCHHE OYUCTKH MOBAPECHHON COJIM, HAOIIOJEHHE W OMMCAaHHWE PE3YJIbTAaTOB MPOBEACHUS OIBITA, WIUIIOCTPUPYIOIIETO
3aKOH COXPaHEHMsI MacChl, CO3JJaHle MOIeNIel MOJIEKYIT (IIapOCTEPIKHEBBIX ).

BakHeiive npeACcTaBUTE/IM HEOPraHUYeCKUX BelLeCTB

Bo3ayx — cmech ra3oB. CocraB Bo3ayxa. Kucinopoa — anemMeHT u poctoe BeniectBo. Haxoxaenue kucnopoa B npupoae, Gpuzndeckue u
XUMUYecKne cBoiicTBa (peakumu ropenusi). Okcunsl. Ilpumenenue kucnopoaa. CrocoObl ModydeHHs KHCIopoga B JabopaToOpuu H
npoMbIIIIeHHOCTH. KpyroBopot kucinopoaa B npupoae. O30H — ajtoTponHast Mo (UKALUs KUCIOPOIa.

TemnnoBoit 3¢ppext xumMuyeckoi peakluu, TepPMOXUMHUYECKHE YPaBHEHHS, 9K30- U SJHAOTEPMUYECKHE PeakMU. TOIUIMBO: yroiab U METaH.
3arps3HeHUe BO3/lyXa, YCHJIEHHE TApHUKOBOTO 3PQeKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bogopon — anemeHT u mpocTtoe BemiecTBo. HaxokaeHue Bojopona B mpupoje, Gpuanyeckue U XMMUYECKHE CBOWCTBA, MPUMEHEHUE,
crocoObl noay4yeHus. Kuciorst u comiu.

MossipHblii 006EM Ta30B. Pacu€Tbl o XuMuuecKkuM ypaBHeHUsIM. Ou3ndeckre cBoicTBa Bobl. Boxa kak pacTBoputens. PacTBopsl.
HacellienHpie 1 HEHACBILLIEHHBIE pACTBOPBL. PacTBOPUMOCTH BeleCTB B BoAE. MaccoBasi 40Ji BELIECTBA B pacTBOpe. XUMHUUYECKUE CBOMCTBA
Bozabl. OcHOBaHMs. Pob pacTBOpPOB B MpUPOJE U B KU3HU denoBeka. KpyroBopoT Boabl B IpupoAe. 3arps3HEHUE NPUPOAHBIX BoA. OxpaHa u
OUYHMCTKA IPUPOJHBIX BOJ.

Knaccudpukanuus nHeopranmdyeckux coenuHeHuil. Oxcuapl. Kraccudukanus okcuaos: coseoOpasyronue (OCHOBHBIE, KHCIOTHBIE,
ampoTepHbIe) U HecosieoOpazyrone. Homenknatypa okcuioB. @u3nueckue ¥ XUMHYECKUE CBOMCTBA OKCHIOB. [lomydeHne okcuaoB.



OcnoBanus. Knaccudukamus ocHOBaHMiA: MIENTOYM W HEPACTBOPHMBbIE OCHOBaHMS. HomeHkmatypa ocHoBaHwil. Pusznueckue u
XMMHYECKHUE CBOMCTBA OCHOBaHUM. [lonyueHre ocHOBaHMIA.

Kucnorel. Knaccudukamnus kucinor. Homenknarypa kucior. @u3ndeckue ¥ XUMHYECKHUE CBOMCTBA KUCIIOT. Psii aKkTHBHOCTH METaJlIOB
H. H. bekerona. [lonydyeHue Kucmior.

Comu. Homenkiarypa cosieil. @usnueckue 1 XMMUYECKUE CBOWCTBA COJICH.

[Tonydenue cosen.

I'enernyeckas cBsI3b MEX]y KJJaCCaMH HEOPTraHUYECKUX COETMHEHUM.
XMMUYeCKHH 3KCIIepUMEHT:

KaueCTBEHHOE OIpe/ieJIeHHe COJEep>KaHusl KHUCIOpOoAa B BO3JyXe, IMOJIy4eHHE, COOMpaHue, PACIO3HABAHME M HU3YYEHHE CBOMWCTB
KHCIIOpO/ia, HAONIOJEHHE B3aWMOJACWCTBUS BEUIECTB C KHUCIOPOJOM M YCIOBUSI BO3HHMKHOBEHHUS U TNpEKpalleHHs TropeHus (moskapa),
O3HaKOMJIEHHE C oOpa3laMu OKCHUJIOB M ONHCAaHWE HX CBOWCTB, MOJy4YeHHE, COOMpaHME, paclo3HAaBaHHWE M H3YyUYEHHE CBOWCTB BOAOpPOAA
(ropenue), B3aumoeiicTBue Bogopoaa ¢ okcuaom mean (I1) (Bo3MOKHO MCIOTB30BAaHUE BHACOMATEPUAIOB), HAOIIOACHHE 00PA3I[OB BEIIECTB
KOJM4YeCTBOM 1 MoIlb, McclenoBaHUE OCOOSCHHOCTEH pPAacTBOPEHHUS BEIIECTB C PA3NIMYHOW PACTBOPUMOCTBIO, NMPUTOTOBIEHUE PACTBOPOB C
onpeneéHHONM MacCOBOM JI0JIe pacTBOPEHHOTO BEIIECTBA, B3aWMOJICHCTBHE BOILI C METaUIaMH (HATpUeM U KajbllueM) (BO3MOXKHO
UCIOJIb30BaHUE BUAEOMATEPUATIOB),

UCClieIoBaHNe 00pa30B HEOPraHMYECKUX BELIECTB PA3IMUHBIX KJIAcCOB, HAOMIOIEHNE U3MEHEHUSI OKPACKU MHAMKATOPOB B PACTBOPAX KUCIIOT
U 1iesovei, nzydenue B3aumojericTBus okcuaa mean (1) ¢ pacTBopoM CepHO# KUCIIOTHI, KHCIOT C METaIaMU, PEaKIUil HEHTpaIu3alum,
IIOJIyY€HUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO MeTajlla APYTMM W3 pacTBOpa COJIM, PEIICHHE DKCIIEPUMEHTAIBHBIX 3a7ad I10
TeMe «BakHelnme K1accbl HEOPraHUYECKUX COCIUHEHUIN.

Ileproanyeckuii 3akoH u [lepruogndeckKas cucreMa XUMH4YeCcKUx 3sieMeHTOB /I. U. MeHeieeBa. CTpoeHUe aTOMOB.
XuMHnyeckas cBa3b. OKMC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE peaKIiuu

IlepBble mMOMBITKM KIacCU(UKALMU XUMHUYECKHUX d3JeMeHTOB. [loHATHE O rpynmax CXOOHBIX 3JEMEHTOB (IIEJIOYHBIE U
IIEJI0YHO3EMENIbHBIE METAJUIbI, TaJIOTeHBI, UHEPTHBIE Ta3bl). DIeMEHTHI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCUIBI M THAPOKCU/IBI.

Ilepuoanueckuii 3akoH. [lepuoauueckast cuctema xumuueckux anemeHToB [[.M1. Menneneesa. KopoTkonepnuonHas 1 AJIMHHONEPUOIHAS
dbopmer Tlepuonnueckoit cuctembl xumuueckux ayiemeHToB JI. M. MenpeneeBa. Ilepuonbt u rpymmbl. OU3HYECKUNA CMBICT TOPSIKOBOTO
HOMEpa, HOMEPOB IEpHOJa | IPYIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aTroMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX 000I04eK aTOMOB INepBbIX 20 XUMHUYECKUX
anemeHToB Ilepuoanueckoit cucremst JI. 1. MenneneeBa. XapakTepuCcTUKa XMMUYECKOIO dJIEMEHTA I10 €ro MoJIokeHuto B llepuonundeckon
cucteme JI. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHs PAaJNyca aTOMOB XMMHYECKHX JJIEMEHTOB, METANIMYECKMX M HEMETAJUIMYECKUX CBOMCTB IO IpylaMm U
HIEPHOIAM.

3nauenue Ilepumonnyeckoro 3akoHa u Ilepumonnyeckoil CUCTEMBl XMMUYECKUX 3JIEMEHTOB JJIs pa3BUTHUS Hayku M npakTuku. . W.
MeHeneeB — y4EHBIN UTPaXkIaHH.

Xumuyeckass cBsa3b. KoBanmeHTHas  (monsipHass W HEMOJSIPHAsg)  CBSI3b. OJIEKTPOOTPHUIATEILHOCTh XUMUYECKUX 3JIEMEHTOB.



NonHas cBs3b.

CreneHb  OKHCICHHUS. OKHCANTENBHO--BOCCTAHOBUTEIbHbBIE peakuuu. [Iporecchl okucieHus U BocCTaHOBIeHUs. OKUCIUTENU U

BOCCTAaHOBUTCIIN.

X¥MHUYeCKHH IKCIIEPUMEHT:

HU3YUCHUC 06pa3u0B BCIICCTB MCTAJIZIOB M HCEMCTAJIOB, B3aHMO,Z[€I>'ICTBH€ THApPOKCHAa HUHKAa C pacCTBOpaMU KHUCIOT H IHGHOqeﬁ,
IIPOBEJICHUE OIIBITOB, WJUIIOCTPUPYIOLIMX IPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKLUI (TOpeHue, peakUuHu pa3jioKeHUs,
COCMHEHHS).

MexxnpeaMeTHbIE CBA3U

Peanu3arus MeXMIpeAMETHBIX CBSI3€H MPU N3YYCHUH XUMHUH B 8 KJIaCcCe OCYIIECTBISETCS Yepe3 UCTIOIb30BaHNE KaK OOIIUX €CTeCTBEHHO-
-HAY4HBIX MMOHSATHUH, TaK U MOHITHUMH, SIBISIOUINXCA CUCTEMHBIMU JJIS1 OTJIENbHBIX MPEAMETOB €CTECTBEHHO--HAY4YHOTO IHKJIA.

OO011ue ecTecTBEeHHO--HAayUHbIe MOHATHUSA: HAyYHBIH (PakT, runoresa, TeOpus, 3aKOH, aHAJIU3, CUHTE3, KJIacCU(PUKaIUs, IePUOAUYHOCTb,
HaGHIO,Z[GHI/IG, SKCIICPUMCHT, MOACIIUPOBAHUC, UBMCPCHUC, MOJICJIb, IBJICHUC.

®usuka: mMaTepus, aroM, AJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIHJ, W30TOIMbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, AIEKTPUUECCKUN 3apsi,
BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSHUE BEIIECTBa, ra3, (PM3MYECKHE BEIWYMHBI, CAMHUIBI U3MEPEHUS, KOCMOC, TUIAHETHI, 3BE3IIBI,
Counuize.

buonorus: gotocuntes, npixanue, buocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE MOPOAbI, MOJE3HBIE HCKOMIAEMbIe, TOILIIUBO, BOJHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATDI OCBOEHHA ITPOI'PAMMBI 110 XUMHH
HA YPOBHE OCHOBHOTI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI
JIn4HOCTHBIC PEe3yabTaThl OCBOCHHS TPOTPAMMBI OCHOBHOTO OOIIEro 0O0pa3oBaHUs TOCTUTAIOTCS B XOJ€ OOYYCHHS] XUMUU B €IMHCTBE
y4eOHOM U BOCIUTATENIbHOM JESTEIILHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUMCKUMH COLMOKYIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU



IIEHHOCTSIMH, MPUHATBIMA B OOIISCTBE NMPaBHJIAMH M HOPMaMH IOBEICHUS M CIHOCOOCTBYIOT IpOIlECCaM CaMOIO3HAHMs, CaMOPa3BUTHS H
COIMAITM3AITIN 00YJarOIITUXCSI.

JIMYHOCTHBIE PE3yNIbTAThl OTPAXKAIOT TOTOBHOCTH 0OYUYAIOIIMXCSl PYKOBOJICTBOBATHCS CUCTEMOW MO3UTHUBHBIX IICHHOCTHBIX OPUEHTAMN U
pacIIMpeHue ONbITa ACITCILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHoOTHYECKOTro BOCIUTAHMS:

IIEHHOCTHOT'O OTHOIIICHHUS K OTCYECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY M HAYIHOMY HACJICIHIO, TOHUMAHKS 3HAYCHUS XUMHUYICCKON
HAayKH B JKM3HU COBPEMECHHOT'O OOINECTBA, CIIOCOOHOCTH BIIAJCTh JOCTOBEPHON WH(pOpMAaNUed O MepPeIOBbIX JOCTHIKCHUSX W OTKPBITHSIX
MHUPOBOW U OTEUECTBEHHON XMMMHU, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpPOHCTBE MUpPA U OOIIECTBA;

2) rpa)<aHCKOro BOCIUTAHHUS:

IIPEACTABJICHUS O COLMAIBHBIX HOPMaX U MPaBUIIaX MEXIMYHOCTHBIX OTHOLICHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIICTCHTHOCTH B
OOIIIECTBEHHO NOJIE3HON, y4eOHO-UCCIIeI0BATENBCKOM, TBOPUECKON U APYrUX BUIAX JESITEIBHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOU
JESTEeIbHOCTH MPH BBITOJHEHUH YUYE€OHBIX, T03HABATEIbHBIX 3a/1a4, BHIIIOJTHEHUN XUMUYECKUX YKCIEPUMEHTOB, CO3JaHUN YUEOHBIX MPOEKTOB,
CTpeMJICHHsI K B3aMMOIIOHMMAHMIO U B3aUMOIIOMOIIM B Tpolecce 3TON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMOBEIEHHUE U
IIOCTYIIKM CBOMX TOBAPUILEHN C IIO3ULIUYA HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS ITOCIIEICTBUM ITOCTYIIKOB;

3) eHHOCTH HayYHOI'0 NO3HAHHUS:

MHPOBO33PEHUYECKUE TIPECTABIECHUS O BEIIECTBE U XMMHUECKOIN peaklliy, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
COCTaBJIAIOIIMEC OCHOBY IJId NMOHHMAHUSA CYIIHOCTH Hay‘IHOﬁ KapTUHBI MHpaA, MPCACTABICHHUA 06 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTHUA
MIPUPOJIBI, B3AUMOCBSI3SX YeJIOBEKa C MPUPOAHON CPEOid, O POITU XUMHUHU B TTO3HAHUH ITUX 3aKOHOMEPHOCTEHH;

MO3HABaTEIbHbIE MOTHBbBI, HalpaBliEeHHbIE Ha IMOJYYEHHE HOBBIX 3HAHUI MO XHMMHHU, HEOOXOJUMbBIE JUIsI OOBSCHEHHUS HAOII0JaeMBbIX
MIPOIIECCOB W SIBJICHUH, TO3HABATEIILHOW, NH(POPMAITMOHHON M YMTATEIbCKOW KYJIbTYPHl, B TOM YHCJIC HABBIKOB CaMOCTOSITEIHLHOW pPabOTHI C
y4eOHBIMH TEKCTaMH, CIIPABOYHOM JHMTEpaTypOi, JOCTYIHBIMH TEXHUYECKHUMHU CPEACTBAMU HH(POPMAITMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOYYCHHMIO W TIO3HAHWIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K CamMOOOpa30BaHWIO, IPOCKTHOM W
UCCIIEI0BATENBCKON JAeITEIHbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS 00yUeHUS B TaJIbHEHIIIEM;

4) ¢popMHpPOBaHMS KY/JILTYPhI 3/0POBbSI:

OCO3HAaHWE IEHHOCTU XU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO, YCTAHOBKH HA 3J0POBBIN 00pa3 KU3HU, OCO3HAHUE
MOCTIC/ICTBUI W HEMPUSATHE BPEIHBIX MpPUBBIUEK (YHOTPEOJICHUS alKOroiisi, HapKOTUKOB, KypeHHs), HEOOXOIMMOCTH COOJIOACHUS MpaBUII
0€30MacHOCTH MPU OOPALICHUH CXUMHUYECKIMHU BEILIECTBAMU B OBITY U pealbHON KU3HU;

5) TpyaoBoro BocnuTaHusI:

WHTEpEeC K TMPAKTHUYECKOMY H3y4eHHI0 Tpodeccuii W Tpyda pa3iudHOTO pOJa, YBaXEHHE K TPyAy U pe3yibTaraMm TpPYAOBOM
NEesITeIbHOCTH, B TOM YHCIIE Ha OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUU MO0 XWMHUHU, OCO3HAHHBIN BHIOOp MHIUBUAYaTbHOW TPAeKTOPUU
MPOJOJKEHHsT 00pa3oBaHMsI C YYETOM JMYHOCTHBIX HWHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX WHTEPECOB U IMOTPeOHOCTEH,
yCIIENIHOM NpodecCHOHANIBHOM NesITeIbHOCTH U Pa3BUTHS HEOOXOJMMBIX YMEHUH, TOTOBHOCTD aIalITUPOBATHCS B IPOPECCHOHATBHOI cpee;

6) 3K010rM4ecKoro BOCIMTAHHUSA:



HKOJIOTMUYECKH IIeJIeco000pa3Hoe OTHOLIEHHE K MPUPOJE KaK MCTOYHMKY JKM3HHM Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS, MOHUMaHUE
LIEHHOCTHU 3JJ0pOBOro U Oe3omacHoro oOpas3a >KU3HH, OTBETCTBEHHOE OTHOULIEHHE K COOCTBEHHOMY (PU3NYECKOMY M IICUXHYECKOMY 3/10pPOBBIO,
OCO3HaHUE [IEHHOCTU COOIOICHHS MpaBUil O€30MaCHOTO MOBECHUS TpU paboTe C BEIIECTBAMH, a TAK)XKE B CHUTYAIIHIX, yTPOKAIOIIUX 310POBBIO
U KU3HH JTIOJICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJTy4YaeMble MPU W3YUYEHUU XUMHH, JJI1 PElIeHUs 3ajad, CBA3AHHBIX C OKPY)KAloIleW MPUpPOAHOMN
CpeIoi, Ui TOBBIIICHUS YPOBHS DKOJOTUYECKOW KYJIbTYphl, OCO3HAHMS IJIOOATLHOTO XapaKTepa SKOJIOTMYECKHX NpobjieM U MyTed HuX
pEIIeHHUs TOCPEICTBOM METOJJOB XMMHH, SKOJIOTHYECKOTO MBIIIICHUS, yMEHHUS PYKOBOJICTBOBATHCS UM B TIO3HABATEIIbHOM, KOMMYHUKATUBHOMN
Y COLHMAIBHOM IIPAKTHKE.

METAINIPEAMETHBIE PE3YJ/IbTATDI

B cocraBe meranpeaMETHBIX pe3yibTaTOB BBIACIAIOT 3HAYUMBIE NI (OPMHUPOBAHUS MHUPOBO33PEHUS OOIICHAyYHbIE MOHATHS (3aKOH,
Teopusl, MIPUHIIMII, TUOTEe3a, (HaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUECOHBIX
mpeaIMeTax M MO3BOJISIOT HAOCHOBE 3HAHUW M3 ITHX MPEIMETOB (OPMUPOBATH MPEACTABICHUE O IEIOCTHOU HAyYHOW KapTHHE MHUPAa,
U yHHUBEpCaJIbHBbIC y4eOHBIC ICHCTBUS (ITO3HABATEIIbHBIC, KOMMYHUKATHBHBIC, PETYJSTUBHBIC), KOTOphIE 00eCreuynBarOT (HOPMHUPOBAHHE
TOTOBHOCTH K CAMOCTOSITEIbBHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHUIO Y4EOHONACSTETbHOCTH.

[lo3HaBaTe/IbHbIE YHUBEPCAJ/IbHbIE YYeOHbIe AelcTBUsIba3oBbIe JloruYecKne AeiCTBUA:

YMEHHS HCTIOIb30BaTh MPUEMBI JOTHUYECKOTO MBIIIJICHHUS MPU OCBOEHUU 3HAHUM: paCKphIBaTh CMBICI XMMHUYECKUX MOHATUHN (BBIACIATH
UX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMHU MOHATUSIMHU ), UCTIOJIH30BaTh MOHATUS ISl OOBSICHEHUS OTAEIbHBIX (PaKTOB
U SIBIICHUH, BEIOUPATh OCHOBAHMS M KPUTEPUU IS KIIacCU(DUKAIIMA XUMUYECKIX BEIIECTB U XUMUYECKHUX PEaKIUi, yCTaHABINBATh TPUUYUHHO-
CIICJICTBEHHBIC CBSI3M MEKIY OOBEKTaMU M3YUYCHHS, CTPOUTH JIOTHUECKHE pacCykaeHus (MHAYKTUBHBIEC, IEAYKTUBHbBIC, IO AaHAJIIOTHH), AETaTh
BBIBOJIbI U 3aKJIIOUYEHUS,

yYMEHHE TPUMEHSATh B TIpOIECCe IO3HAHUS MOHATHUS (IpPeIMETHbIE W METalpeAMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEINH,
UCIIONIb3YEMbIE B XUMHH, MPEOOPa30BBIBATh IIMPOKO MPUMEHSIEMbIE B XMUMHHU MOJETbHBIC MPEICTABICHUS — XUMHUYECKUI 3HAK (CHMBOJ
JJIEMEHTa), XUMHU4Yeckass (opMmyrna M ypaBHEHHE XUMHUYECKOW PEaKIUu — MPU PEUICHUH Yy4eOHO-TO3HABATENBHBIX 3a/la4, C YYETOM ITHUX
MOJIETIbHBIX TPEACTABICHUIN BBISBIATh U XapaKTEpU30BaTh CYLIECTBEHHBbIC MPU3HAKM H3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHUX PEAKIHi, BBISBISTH 00IME 3aKOHOMEPHOCTH, TPUUNHHO-CJIEICTBEHHBIE CBS3U UIPOTHUBOPEUHS B U3y4aeMbIX MPOIIECCaX.

Bba3oBble uccies0BaTe/IbCKHE JeUCTBUS:

YMCHHUC HUCIOJIB30BATh MMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA MMO3HAHUSA, 4 TAKIKC B Ka4YCCTBC OCHOBBI IJIA q)OpMI/IpOBaHI/I}I
TUIIOTE3bI IO IMPOBCPKE NPABUIIBHOCTH BbICKA3bIBACMbIX Cy)KI[GHHﬁ;

NpUOOpPETeHHE OMBITA MO IUIAHUPOBAHUIO, OPTaHW3AIMH M TPOBEACHUIO YIEHHUECKHX SKCIEPHUMEHTOB, YMEHHE HAOMIOIaTh 32 XOIOM
IPOIIEeCcCa, CAMOCTOSATENILHO MPOTHO3UPOBATH €T0 PE3yNbTaT, GOPMYIHPOBATH 0OOOIIEHUS W BBIBOJBI IO PE3YNIbTaTaM MPOBEAEHHOTO OIBITA,
MCCIIETIOBAHMS, COCTABIIATH OTYET O MPOJICIaHHON padoTe.

Pa6ora c uHpopmanuen:
yMEHHE BBIOMpaTh, aHAIM3UPOBATh M MHTEPIPETHPOBATh MH(POPMAIMIO PA3IMYHBIX BUIOB U (OPM INPEACTABICHUS, MOIydaeMyio U3



pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JUTEepaTypa XUMUYECKOTO COJEpKaHUs, CIpaBOUYHbIE TocoOusi, pecypchl HTepHeTa), KpUTUYECKU
OLICHUBAThH MMPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHUE TPUMEHSTh pa3IMyHble METOJbI U 3alpOChl MPH MOMCKE U 0TOOpe MH(OPMAIIMK M COOTBETCTBYIOIINX JAaHHBIX, HEOOXOAMMBIX
IUI  BBIOJMHEHHMS Y4YeOHBIX M TIO3HABATENIBHBIX 3a/ad OIpPENeJIEHHOIO THIA, MPHOOPETEHHWE OmNbiTa B OOJACTH HCHOJIb30BAHUS
MH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJAJE€HUE KYJIbTYpOM AKTUBHOI'O MCIIOJIB30BAaHMS PA3IMYHBIX IIOMCKOBBIX CHCTEM,
CaMOCTOSITEJILHO BBIOMpAaTh ONTUMAlbHYIO (OpMY IpeJICTaBIE€HUS HHMOPMAlMU U WUIIOCTPUPOBATH pEIIacMble 3a7aud HECIOXKHBIMHU
CXeMaMH, AMarpaMMaMu,IpyrumMu popMamu rpad@ Uk U 1X KOMOMHALIUSAMU,

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATh B Ipolecce Y4eOHOM W HCCIEAOBATEIbCKOW NEATENBHOCTH HH(POPMALUIO O BIUSHUU
IPOMBIIIJICHHOCTH, CEJILCKOT0 X03sICTBA M TPAHCIIOPTA HA COCTOSTHUE OKPY>KAIOLIEH MPUPOTHON CpeIbl.

KoMMyHHMKaTHBHBIE YyHUBepCaJ/ibHbIEe yYeGHble JelCTBUSA:

YMEHHS 3aJlaBaTh BOIPOCH (B Xone auanora W (WIiM) TUCKYCCHMM) TIO CYIIECTBY O0OCYXJIaeMoil TeMmbl, (OpMyIupoOBaTh CBOU
IPEUI0KEHUS] OTHOCUTEIBHO BBIITOJIHEHMS TPEVI0OKEHHON 3a1aui;

YMEHHUSI TPEACTABJIATH IOJyUYECHHBIE pPE3YyibTaThl IO3HABATEILHOW JEATENILHOCTH B YCTHBIX M IHUCBMEHHBIX TEKCTax; JeNaTh
IIPE3EHTAIMIO PE3YIbTATOB BBIMOJIHEHUS XMMHUYECKOIO 3KCIEpUMEHTa (J1abOpaTOpHOro OIbITa, Ja00paTOPHOH PabOThHI MO HCCIIEAOBAHHUIO
CBOWCTB BEIIECTB, y4EOHOTO MPOCKTA);

YMEHHUsI y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW ITO3HABAaTENIbHOW M HCCIIEAOBATEIBCKOW AEATEIBHOCTH TPH
pelIeHNH BO3HUKAIOLIMX MPOOJIeM Ha OCHOBE y4€Ta OOLIMX MHTEPECOB U COTJIACOBAHUS MO3HLUHN (00CYXIeHHsI, 0OMEH MHEHHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALUS COBMECTHBIX JIEHCTBHM, ONIpeIeIeHue KPUTEPUEB 110 OLIEHKE Ka4eCTBa BBIIIOJHEHHOM paboThI U ApYTHe).
PeryiaTuBHbIE yHUBepCaJIbHbIE yYeOHbIe AeCTBUA:

YMEHHE CaMOCTOSTENIFHO OMPEACATh LETH JeATeNbHOCTH, IJIAaHUPOBATh, OCYLIECTBIATh, KOHTPOJIUPOBATh U MPHU HEOOXOAUMOCTH
KOPPEKTHPOBATh CBOIO JIEATENBHOCTh, BbIOMpaTh HambOosee 3(PQeKTUBHBIE CIMOCOObI pEUIeHHs YYEeOHBIX M TO3HABATENIBHBIX 3a/ad,
CaMOCTOSITEJILHO COCTABJIATh MM KOPPEKTUPOBATh INMPEUIOKEHHBIH aNrOpUTM JEUCTBUN IMpPHU BBIIOJHEHUM 33JaHUI C y4ETOM MOITY4EHUs
HOBBIX 3HAaHUM 00 M3yyaeMbIX OOBEKTAX — BEIECTBAX M PEAKLUAX, OLIEHUBATh COOTBETCTBUE IOJIyYEHHOI'O PE3yJIbTaTa 3asBICHHON LIEJH,
YMEHHUE HCII0JIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IIpe/ijlaraeMble B yCJIOBUU 33/1aHUI.

NNPEAMETHBIE PE3YJIbTATDI

B cocraBe mpeaMeTHBIX pe3yJabTAaTOB IO OCBOSHUIO OO0s3aTEIBHOTO COJIEP)KaHMsI, YCTAaHOBJICHHOTO JaHHOW (QemepanbHON paboueii
IIPOrpaMMOii, BBIAEISIIOT: OCBOEHHBIE OOY4YalOIIMMHUCS Hay4HbIE 3HAHMS, YMEHHUS U CIIOCOOBI AEHCTBHM, cnenuduueckue i NpeaMeTHON
obnacTi «XUMUS», BUBI AEATEIBHOCTHU 10 MOJYYSHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAINU, TPeoOPa30BAHNIO U IPUMEHEHUIO B PA3TUUYHBIX
y4eOHBIX U HOBBIX CUTYalIHsIX.

K xonHmy oOyuenus B 8 ki1acce rnpenMeTHble pe3yiIbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTH Y 0OYUaAIOIIMXCS
YMEHUU:

® PacKphIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHATUH: aToM, MOJEKYJa, XUMHUYECKUH DJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE

BEIIECTBO, CMeCh (OAHOPOAHAs M HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCUTENbHAs aTOMHAas M MOJIEKYJSpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas J0Js1 XMMHMYECKOrO 3JI€MEHTa B COECIUHEHUHU, MOJISIPHBIH O0O0BEM, OKCHJ, KUCIOTa,



OCHOBaHHUE, COJIb, 3JEKTPOOTPULIATENbHOCTb, CTENEHb OKHCIEHUS, XUMHUYECKas peakius, KiIacCU(PUKalus peakluid: peakiuu
COEIMHEHUS, PEaKIMU Pa3NIOKEHUs, peaKlMK 3aMeLIeHUs, peakiuu oOMeHa, SK30- ¥ SHIOTEPMHUUECKHUE PEaKINH, TEIIOBOM A dexT
peaxuu, SApo aroma, dJICKTPOHHBINA CIOW aToMa, aTOMHas OpOUTallb, PaJUyC aToMa, XUMUYECKas CBS3b, MOJISIPHAS. M HETOJSIpHAs
KOBAJICHTHAsI CBSI3b, MIOHHAS CBSI3b, HOH, KATUOH, aHHOH, PaCTBOP, MAacCOBas J10JIsI BellleCcTBa (MPOIEHTHAsE KOHIIEHTPALIUsI) B PaCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHYECKHX MOHSATHM M TPUMEHSATh 3TH TOHATUS NpPU ONUCAHUM BEIIECTB U UX
MPEBPAILCHUI;

MCIIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY JJIsi COCTaBJIeHUS! (POPMYJI BEUIECTB M YPAaBHEHUI XUMUYECKUX PEaKIUii;

OTIPEEIISATH BAIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCTMHEHUSX, CTEIIEHb OKHCICHUS PJIEMEHTOB B OMHAPHBIX COCAMHCHUSX,
MPUHAIICKHOCTh BEIIECTB K OMPEAeIEHHOMY KIIACCy COSAMHEHH 1Mo (DOpMyiaM, BHJI XUMUYECKON CBSI3U (KOBAJICHTHAS U MOHHAS) B
HEOPraHUYECKUX COCAMHEHUSIX;

packpsiBaTh cmbicia llepuogumueckoro 3akona J[. M. MeHnneneeBa: NeMOHCTpUpPOBATh MOHMMAHUE MEPUOANYECKONM 3aBHCUMOCTHU
CBOMCTB XMMHYECKHUX AJIEMEHTOB OT UX NoyioxkeHus B [lepuoanueckoii cucrteme, 3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, TOCTOSIHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHAa ABOTaJpO;

OIHCHIBATh U XapaKTepu3oBaTh TabauuHyto Gopmy [leprnonnyeckoiicicTeMbl XUMHUUECKHUX AJIEMEHTOB: pa3inyaTh MOHITHS «TJIaBHAS
noarpynma (A-rpynma)» u «mobounas noarpynmna (b-rpymnma)», manbie u O0JbIINE MEPUOBI, COOTHOCUTh 0003HAYCHUS, KOTOPHIC
umerorcs B tabmuie «llepuomnueckas cuctema xumudeckux snemMeHToB [l M. MeHneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMU
CTPOEHHUSI aTOMOB

XUMHAYECKHX AJIEMEHTOB (COCTaB M 3aps] Sapa, 00IIee YHUCIIO FIEKTPOHOBH PACIPEICIICHUE HX 110 SJICKTPOHHBIM CII0SIM);

KJ1accu(UIUPOBATh XUMUYECKHE FIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMHUECKUE PEaKIiH (IO YHCIY U COCTaBy y4acTBYIOIIMX B

PEaKIMUBEIIECTB, IO TETUIOBOMY d(PdeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOWCTBA BEILIECTB PAa3JIMYHBIX KJIACCOB, MOJTBEPXk/as OMUCAHHE NpUMEpaMHU

MOJIEKYJISIPHBIX YPABHEHHIN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIN;

IMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHMMOCTH OT HUX KaA4YCCTBCHHOI'O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XUMHYCCKUX

IIPEBPALLICHUH B PA3JIUYHBIX YCIOBUSAX;

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJISIDHYIO U MOJIAPDHYIKO MACChI BCHICCTB, MAaCCOBYIO OO XUMHUYCCKOI'0 3JICMCHTA I10 (bopMyne

COCIMHEHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IIPOBOJAUTH PACUYETHI 110 YPaBHEHHIO XUMUYECKOH PEaKIIHH;

MPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIHTEIBHOW NEATENIFHOCTH — aHallM3 W CHUHTE3, CpaBHEHHE, 000OIICHHE, CHCTEMaTH3AIHIO,

KJIACCU(UKALINIO, BBISBICHUE MPUUYUHHO--CIICJICTBEHHBIX CBS3€M — JUIS HM3y4YCHHS CBOWCTB BEIIECTB M XHWMUYECKUX PEaKIIUM,

€CTECTBEHHO-HAYyUHBIE METO/IbI IO3HAHUS — HAOIIOICHHE, U3MEpEHHEe, MOJCIMPOBAaHHE, SKCIIEPUMEHT (peabHbIi 1 MBICTICHHBIH );
CJIEZIOBaTh MpaBWJIaM TIOJIB30BAHUSI XUMHUYECKOH MOCYNON M 1a0opaTopHbIM 00OpYIOBaHWEM, a TaKKe MpaBHJIaM OOpamieHHs C

BEIIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMH 10 BBINOJHEHHUIO JJAOOPATOPHBIX XMMHMUYECKHX OIBITOB IO MOJYYEHHUIO U COOMPAHHIO
ra3oo0pa3HbIX BEIIECTB (BOAOpPOJA M KHCIOPOAA), MPUTOTOBICHHIO PACTBOPOB C OINpPENEIEHHOM MacCOBOM J0Jei pacTBOPEHHOTO
BELIECTBA, IUIAHUPOBATh U IMPOBOAUTH XMMHMUECKHE SKCIEPUMEHTHI IO PACIO3HABAaHUIO PACTBOPOB WLIEJIIOYEH M KHUCIOT C IOMOIIBIO
WHIIUKATOPOB (JIakmyc, peHondTanernt, MeTUIOpaHK U APYTHE).



TEMATHUYECKOE IIVTAHUPOBAHHUE

8 KJIACC
KoimnuecTBo yacoB
HaumeHoBaHue pa3iesioB U K I DJIeKTPOHHbIE JesATeIbHOCTD
OHTP. aKT
TeM NMPOrpaMMbl Bcero P p (undposbie) YYUTeJsA
padoTs padoTnl 00pasoBaTelbHbIE
pecypcsl

Pa3nesn 1. [leppoHavyajibHbIe XUMUYECKHE MOHATHS

XuMus — BakHas 061acTh [pa3BUTHE: TI03HABATEIBHON
11 €CTECTBO3HAHUS U 5 0 5 bu6morexa [IOK AKTHUBHOCTH,

. . CaMOCTOATCIIBHOCTH,
HPAaKTHICCKON ACATCTLHOCTH ggps.//m.edsoo.ru/7f4183 VHUIMATUBbI, TBOPYECKUX
yesoBeKa — crocoOHoCTeH

12 BemectBa u xumuueckue 15 1 0 bubmmoreka [JOK OpraHu3anus (bOPM }
. MHIUBHUAYAJIbHOHN U I'PYIIIOBOH
peaxiuu https://m.eds00.ru/7f4183 [ eBmty py
- yueOHOU AESITeIbHOCTH
—C MPUBJICUCHNC BHUMAHHSA K
LIEHHOCTHOMY aCIIEKTY
M3y4aeMbIX SABJICHUN
HWroro no pazneny 20
Paznen 2. Baxuelimme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bozayx. Kucnopona. [lonsrue 5 0 0 bubnnoreka [IOK MHUIMMPOBAHHE U TIOICPIKKA
' 06 oKchIax https://m.edso0.ru/7f4183 | HCCICAOBATCIRCKON
7 c ACATCIIbPHOCTH
99 Bonopona.Ilonstue o kucmorax 8 0 1 bubmuoreka [JOK MHUIMAPOBAHUC U MOJJICPIKKA
' U COJISIX https://m.edsoo.ru/7f4183 | HCCICAOBATCILCKON
7C JCATCIIBHOCTH
53 Boma. PactBopsl. [Tonstue 06 5 1 1 bu6imoreka [IOK pasBUTHC:

. O3HaBaTe¢. (6} a oC

OCHOBAHHAX https://m.eds00.ru/7f4183 o HapaTCibHON — AKTHBHOCTH,
CaMOCTOATCIIBHOCTH,

ic
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WHUIIAATHBEI, TBOPYECKUX
CIIOCOOHOCTEH

OpraHM3aIus dhopM
WHIUBUIYAIBHON M TPYIIOBOH
y4eOHOU AeSITeTbHOCTH

OcHOBHBIE KJIacChl bubmmoreka [IOK pa3sBUTHE: NO3HABATEILHON
24 . 11 . aKTUBHOCTH
HEOPraHUYECKUX COCAMHEHHUI https://m.edsoo0.ru/7f4183 ’
7C CaMOCTOATCIBHOCTH,
— HWHUIHUATUBBI, TBOPUYCCKUX
cnocoOHoCTeH
Hroro mo pazaeny 30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuognyeckas cucrema xumnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTE/IbHbIE PeaKINH

Ilepuonuueckuii 3aKOH U pa3sBUTHE:
MMO3HABATENBHON  AKTUBHOCTH
[lepronuueckast cucrema bubmuorexa LIOK ’
3.1 7 CaMOCTOATEILHOCTH,
XAMHYECKUX dieMeHToB /[, W. https://m.edso00.ru/7f41837c VHHITHATHBHL, TBOPYECKHX
Mengene-eBa. CTpoeHue aToma CIIocoOHOCTEN
OpraHusarys bopm
WHAVBUIYAJIbHOM W TpYIIOBOH
yueOHOU AESITeIbHOCTH
XumMudeckas CBS3b. pasBUTHC.
bubnmoreka [[OK IMO3HABaTEIIbHOU AKTHUBHOCTH,
3.2 OKHCIUTEIBHO- 8
https://m.edso0.ru/7f41837¢ |caMOCTOSTCIIBHOCTH,
BOCCTAHOBUTEIIbHBIE PEAKLIUU MHIIHATHBEI, TBOPYECKHX
criocoOHOCTEH
OpraHusarys bopm
VHAVBUIYAJIbHOM W TpYIIOBOH
y4eOHOU AESITeIbHOCTH
Bbu6nuorexa [JOK
Hroro no pa3uen 15
p Y https://m.edso0.ru/7f41837¢
Bbubnuorexa [JOK
PesepBHOe Bpems 3

https://m.edsoo.ru/7f41837c
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OBIIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME 08

INOYPOYHOE IIVTIAHUPOBAHUE
8 KVIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Konrpoabubie | IlpakTuyeckue
n/n Bcero H3y4YeHus o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl

1 [Ipeamet xumun. Poias XUMUU B KU3HA 1 0 0 Bbu6nmuoreka [JOK
yenoBeka. Tena u BemecTna 05.09.2023 | https://m.edsoo.ru/ff0d210c

5 IToHsTHE O METOAAX ITO3HAHMUS B 1 0 0 Bbu6nuoreka [JOK
XUMUHU 05.09.2023 | https://m.edsoo.ru/ff0d227e
[IpaxkTuueckas padora Ne 1 «IIpaBuia

3 paboTel B 1abOpaTOpUn U IPUEMBI 1 0 1 bubnnoreka [IOK
oOpareHus ¢ 1abopaTopHbIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)

4 Yucteie BemecTBa U cMecu. CriocoObl 1 0 0 bubmuorexa [JOK
paszeneHus cMeceu 12.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2

) «Paznenenue cmeceii (Ha mpumepe 1 0 1 bubmmorexa [JOK

8 . DHMEP 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKU IOBAPEHHOM COJIN)»
bu6nmmoreka [IOK
6 A 1 0 0
TOMBL H MOTICICYIIGE 19.09.2023 | https://m.edsoo.ru/ff0d2a6c

5 XuUMHYECKHe 3JIEMEHTBI. 3HAKU 1 0 0 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8

bu6nmmoreka [IOK

8 IT 1 0 0

POCTRIC H CHOMHRIE BelliecTra 26.09.2023 | https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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ATOMHO-MOJIEKYJIIPHOE yYEHHUE

03.10.2023

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d2d50

3aKO0H MOCTOSTHCTBA COCTaBa BEIIIECTB.

bu6nmmoreka [IOK
10 X .B
mwitieckas popuyna. Bazenthocts 03.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX YJIEMEHTOB
11 OtHoOcHUTENbHAs aTOMHAs Macca. bubnuoreka [JOK
OTHOCHUTENBHAS MOJIEKYJISIPHAS Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHUYECKOTO bubmuorexa [JOK
AJIEMEHTAa B COCAMHEHUH 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BemecTBa. Mosib. bubmuoreka [JOK
MounsipHas Macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHE SIBJICHUS. bu6nmmoreka [IOK
XuMHUYecKast peakiius 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKy U yCIOBUS MTPOTEKAHUS bubmmoreka [JOK
XUMUYECKUX PEeaKIUi 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUsI MaCcChl BEIIECTB. bubmuorexa [JOK
XUMHYECKUE YpaBHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
Brraucienns KkoimaecTBa, MacChl
17 BEIIECTBA IO YPABHEHUSAM XUMUYECKUX bubmmorexa [IOK
m . P 31.10.2023 | https://m.edsoo.ru/ff0d5708
peaxuuit
Knaccudukanusi XMMUYECKUX peaKIuit
18 (coemuHeHHUs, pa3JIOKCHUS bubmorexa OK
8 P ’ 31.10.2023 |  https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B.JI — Y4€HBIii-
19 5H HKn:iOIII/I(::CTO];Equ eeI:;Ie/II/I bubmorexa OK
" AHCT: Hvl 07.11.2023 | https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHU I
20 Kontponbnas pabora Nel o Teme bubnnoreka [IOK
«BemecTBa 1 XUMUYECKUE PEAKIIAM)) 07.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnumoreka [IOK
Bo3nyxa. Kucnopon — snemeHT u 14.11.2023 | https://m.edsoo.ru/ff0d448e
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npocToe BemiecTBo. O30H

dusnyeckue U XUMHUUECKHE CBOMCTBA

22 KHCIJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [IOK
poXia \peart ’ 14.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcuaax
C 0
23| naGoparopi  npovsucocr binorera LIOK
patop P ' 21.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoii 3pdexT XuMUIeCKOi
peaKIu, TOHSITHE O bubnuoreka [IOK
24
TEPMOXMMHUYECKOM YpaBHEHUH, IK30- U 21.11.2023 | https://m.edsoo.ru/ff0d4790
HIOTEPMUYECKUX PEAKITHIX
I
I'PA3HEHUE BO31YyXa, CII Bl €T 28.11.2023 | https://m.edsoo.ru/ff0d4c4a
IPEIOTBPALICHHS
[TpakTrueckas padora Ne 3 o Teme
26 «Ilonydenne u cobupaHue KHCIOpoaa bubmorexa [TOK
v . p poa, 28.11.2023 | https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €r0 CBOMCTBY
97 Boxopon — aneMeHT u mpocToe bubnuoreka [IOK
BeniecTBo. Haxoxienue B mpupoie 05.12.2023 | https://m.edsoo.ru/ff0d4ddo
28 ®OU3N4eCcKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojiopona. [IpumeHenune Bogopoaa 05.12.2023 |  https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCIOTAX M COJSAX bubmmorexa [JOK
12.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOAOPOia B bubnnoreka [IOK
n1abopaTopun 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme
31 «[Tonydyenue u cobupanme BOAOPOIA bubmmorexa [JOK
e P AOPOAS, 19.12.2023 | https://m.edsoo.ru/ff0d4f42

W3yYEHUE ETO CBOMCTB)»
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MomnsipHblii 00bEM ra30B. 3aKOH

bu6nmmoreka [IOK

32
ABoraapo 19.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciaenus o6néMa, KOJIMYECTBa
33 BCIISCTBA I'a3a 110 €ro U3BECTHOM bubmorera [IOK
- . Y 26.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UM O0BEMY
B 68
34 E’;‘;I:{CCJII{:::’I galf erp? i; i)gcolfo;lz 3aKOHa bubmorera [IOK
yp . peak B 26.12.2023 | https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIECHHI Ta30B
35 ®OU3N4eCKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJBI 09.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bu6nmmoreka [IOK
WHJUKATOpax 09.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopurtens. HacwimeHHbIe
37 n HI:DHaCpreHHBIIe) aCTBOPBI B bubmorexa HOK
B PACTBOPHL. 16.01.2024 |  https://m.edsoo.ru/ffod5b40
MaccoBas 10715 BELIECTBA B pacTBOPE
[IpakTrueckas padora Ne 5 mo Teme
38 «IIpuroroBieHnne pacTBOpPOB C bubmmoreka [IOK
onpeeEHHON MacCOBOM JT0Iei 16.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY»
39 KonTtponbnas pabora Ne2 o Teme bubnnoreka [IOK
«Kucnopoa. Bonopoa. Boga» 23.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCU(UKAIINS, bu6nmmoreka [IOK
HOMEHKJIATypa 23.01.2024 | https://m.edsoo.ru/ff0d664e
n <
AL cromem, ocHomm 1 avoTeprIX BuGmiorera LIOK
’ p 30.01.2024 | https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHusI: cOCTaB, K1accudukanus, bubnnoreka [IOK
HOMEHKJIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca
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[TonyuyeHne u XMMUYECKHE CBOMCTBA

bu6nmmoreka [IOK

43
OCHOBaHMUH 06.02.2024 |  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTas, knaccupukanus, bubnnoreka [IOK
HOMEHKJIATypa 06.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [TomydeHue U XUMHUYECKUE CBOMCTBA bubmmoreka [JOK
KHUCJIOT 13.02.2024 | https://m.edsoo.ru/ff0dfee2
C :
45 oI écpezmne) HOMeHKJ'IaTypr., BuGmorexa LOK
CHOSO PITIOMYHACHIA, XUMITHECKHE 13.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Perenue
47 AKCIEPUMEHTANIBHBIX 3a7a4 10 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 20.02.2024 | https://m.edsoo.ru/00ad9b7c
COCIMHEHU I
48 ['eneTndeckas CBs3b MEXTY KJIacCaMH bubmmoreka [JOK
HEOPraHUYECKUX COCTMHEHUI 20.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o00mIeHNEe U CHCTEMAaTH3aIIHS bubmuoreka [JOK
3HAHUM 27.02.2024 | https://m.edsoo.ru/00ad9cb?2
K 0ota Ne3
50 "g;{;(l::;iialfnziczj Ia—lleo F::Hf;\::f(ﬂx bubmorexa OK
o P 27.02.2024 | https://m.edsoo.ru/00ad9ela
COCTUHEHUI
[TepBbIe MOMBITKH KiIacCH(PUKAITTN
51 XHUMUYCCKHX dJIeMEHTOB. IloHsTHE O brbmorexa TOK
' 05.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX SJIEMEHTOB
n -
52 HZPEEHE:Z(C:E:: CSI:(I:::MI: XUMHYECKUX brbmorexa TOK
PHOA 05.03.2024 | https://m.edsoo.ru/00ada52c
snemenToB JI. 1. Menaeneera
53 [Teproabl, TPYIIIBI, TOATPYIIIIEI bubmorexa HOK
PHOIBL, TPYITHAL HOATPYT 12.03.2024 | https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCcTaB aTOMHBIX

bu6nmmoreka [IOK

54
siaep. M3oronsl 12.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHune IeKTPOHHBIX 000JI0UEK
55 aToOMOB 351eMeHTOB Ilepuoanueckoi bubmmorexa [OK
PHOA 19.03.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl [. . Menaeneesa
XapakTepucTuKa XUMHUYECKOTO
3JIEMEHTA MO €r0 MOJI0KEHUIO B bubmuorexa [JOK
56 .
[Tepuoanueckoii cucreme /1. U. 19.03.2024 | https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [lepuoguyeckoro 3akoHa
57 JUIsl pa3sBUTHS HayKU U npakTuku. . H. bubmmoreka [IOK
MenieneeB — y4€HbIi, negaror u 26.03.2024 | https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIEKTPOOTPULIATETLHOCTH aTOMOB bubnnoreka [IOK
XUMHYECKHUX DIIEMEHTOB 26.03.2024 | https://m.edsoo.ru/00adaab8
59 Honnasg xuMu4eckas CBA3b bubmmorexa [OK
09.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenTHast nosisipHast XuMu4ueckas bubnuoreka [IOK
CBSI3b 09.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossipHasi XuMH4YECKast bubmmoreka [IOK
CBSI3b 16.04.2024 | https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIECHUS bubmmorexa [OK
16.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAaHOBUTEIIbHBIC bubmuoreka [JOK
peaxkuuu 23.04.2024 | https://m.edsoo.ru/00adb076
64 OKHUCINUTEIN U BOCCTAHOBUTEIU Bubmorexa HOK
23.04.2024 | https://m.edsoo.ru/00adb076
65 KonTponpHas padora Ne4 o reme bubmmoreka [JOK
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«Ctpoenue aroma. XuMuyecKast 30.04.2024 | https://m.edsoo.ru/00adb486
CBSI3b)»
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IHOACHUTEJIBHASA 3AIINCKA
MunucrepcTBo npocsenieHus Poccniickont denepannmn

MunuctepcTBo 00pa3zoBanus CTaBpONOILCKOTO Kpas
Komuret obpazoBanus anMuHUCTpanuu ropoaa CTaBpormmos
MyHuunaisHOEe aBTOHOMHOE 00111e00pa3zoBaTeibHoe yupexkaeHue rumaasus Ne 24 ropona CraBpormnoss

MMEHM TeHepan-ienTenanTa roctuuu M.I. S nposa

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO

Ha 3aCelaHuU METOJIUYECKOTO 3aMEeCTUTENb TUpeKTopa 1o Y BP MPUKA30M JUPEKTOpA
O0OBEIMHEHUS yUuTENen ot 30.08.2023 1. Ne 142-O]]
€CTECTBEHHOHAYYHbBIX IIPEIMETOB H.II. I'epmanoBa

1poTokod oT 29.08.2023 r. Ne 1

PABOYAS ITPOI'PAMMA

yueoHoro npeamera « XuMusi. bazoBblil ypoBeHb»

1u1st oOygaromuxcs 9 kiacca
Cpok ocBoeHHMs porpaMmsbl 1 roma

CocraButenu: Tapacosa .M., XoxnoBa 3.A.

YUUTCIIA XUMUU

2023



[HosicHuTe/IbHASA 3aNIUCKA

[IporpamMMa mo XMMHHM Ha YpOBHE OCHOBHOI'O OOIIero 0oOpa3oBaHUSI COCTAaBJIICHA HA OCHOBE TPeOOBaHMII K pe3yiabTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTebHON MPOrpaMMbl OCHOBHOTO 00111ero oopazoBanus, npeactaBieHHbIXB PI'OC 00O, a Takxe Ha OCHOBE (eaepaabHOI
pabodeii mporpamMmbl BOCIUTAHHS U C YYETOM KOHIIEMIIUHU MPENoiaBaHusl yueOHOro mpeaMera «XuMus» B 00pa3oBaTeNbHBIX OPraHU3AIIHIX
Poccuiickoit @enepanuu.

[TporpamMma mo xuMuu Ia€T MPeACTaBICHHUE O IENIX, 00IIel cTpaTeruu 00y4eHUs, BOCIIUTAHUS U Pa3BUTHUS 00YJAIOIIUXCS CPEICTBAMU
y4eOHOro TpeaMeTa, YCTaHaBIMBAeT o00s3aTeNbHOE MPEIMETHOE COJepKaHue, MPeayCMaTpUBAaeT paclpeleieHe ero Mo KiaccaM u
CTPYKTypUpOBaHHE TIO pa3feiiaM M TeMaM MPOrpaMMbl MO0 XUMHH, OMPEIENsIeT KOJIMYECTBEHHBIE M KA4YEeCTBEHHBIC XapaKTEPUCTHKHU
COJZIep>KaHusl, PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh W3YYEHHUS] XUMHH C YYETOM MEXKIIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH, JIOTMKHU
y4eOHOro Tmpolecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydYarolmuxcs, OINpenenseT BO3MOXKHOCTU TpeAMeTa JUIsl peaau3aliu TpeOOBaHUU K
pe3yibpTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON MPOTpaMMbl Ha ypPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHUU K
pe3ynbrataM OOydYeHHs XUMHUU Ha YpPOBHE IeNieli W3ydeHUs IMpeAMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHON JESITEIbHOCTH
00y4Jaromierocs o OCBOCHUIO y4eOHOTO COICPIKAHUS.

3HaHWEe XUMUU CIY’)KUT OCHOBOH Jisi (hOPMUPOBAHMSI MHPOBO33PEHHSI 00YYarOMIeTrocsi, €ro MPEACTaBICHUN O MaTepPUATLHOM CTUHCTBE
MUpa, BXKHYIO POJIb UTPAIOT (pOpMHUpyeMble XUMHUEH MPeCTaBICHUS O B3aUMOIIPEBPALICHUSIX SHEPTUU U 00 3BOJIIOLMHU BEUIECTB B IPUPOJIE, O
NyTAX PEUICHUs TI00aNbHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHSI UYEIOBEUECTBA — CBHIPHEBOHM, YHEPreTUUECKOM, MHUILEBOW M IKOJOTHUECKOU
0€30macHOCTH, MPOOJIeM 3IPaBOOXPAHCHUS.

N3ydenue xumuu:

- CIOCOOCTBYET ~ peayiv3allii  BO3MOXKHOCTEH UIS  camMopa3BUTHA UPOPMHUPOBAHUS KYJIbTYpPbI IUYHOCTH, €€ o0LIei u
(GYHKIIMOHATIBHOM IPaMOTHOCTH;BHOCHUT BKJIaJl B ((OPMUPOBAHHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 00yJaromuxcs, HABbIKOB
ux CaMOCTOSITENTLHON  y4eOHOM NesTeIbHOCTH, IWKCIIEPHUMEHTATBLHBIX HCCIIEI0BATEIbCKUX YMEHUH, HEOOXOTUMBIX

KaK B MOBCEIHEBHOM KMU3HH, TaK U B TPO(PECCHOHAILHOM IESITEIIbHOCTH;

-3HAKOMUT CO CHENM(PUKON HayYHOTO MBIIUICHNUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOBI U YETIOBEKa,
SIBJIIETCS. OTBETCTBEHHBIMATAINIOM B (DOPMHUPOBAHUU €CTECTBEHHOHAYYHON IPaMOTHOCTH 00y4YaloInuXCsl;

-CTI0COOCTBYET ()OPMHPOBAHHMIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPUPOJIE, K YEJTOBEKY, BHOCHT CBOM

BKJIQJI B 9KOJIOTHUECKOE0Opa3oBaHNE 00YyJIarOITUXCS.

JlanHbIe HampaBiCHUS B OOYYCHMH XHMHH OOECIIEUMBAIOTCS CIENU(PUKON COAEp)KaHHs ydeOHOTO TMpeAMeTa, KOTOPBIN SBISACTCS
MeJarornYecKy aIalTHPOBAHHBIM OTpaKeHHEM 0a30BO HAYKH XUMUU HA OTPECIIEHHOM dTarne e€pasBUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro OOpa30BaHUS OPUEHTHPOBAH HAa OCBOEHHE OOYYaIOIIMMKCS CHCTEMBI NMEPBOHAYATHHBIX
MOHATUN XUMHUH, OCHOB HEOPTaHUYECKON XUMHUH.

CTpykTypa cojaepKaHUs MPOTrpaMMbI MO XHMHH CPOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO moaxoaa k e€ uiydeHuto. CoaepikaHue
CKJIQJIBIBAETCSI U3 CHCTEMbI TIOHATUHA O XMMHYECKOM 1JIEMEHTE M BEIIEeCTBE U CHCTEMbI TIOHATUN O XMUMHUYECKOH peakiuu. O0e 3TH CHCTEMBbI
CTPYKTYPHO OPraHHU30BaHbI 110 MIPUHIIMITY MOCJIEI0BATEILHOTO PA3BUTHS 3HAHUN Ha OCHOBE TEOPETUUECKUX MPEJACTABICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akona /. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XMMUU;
— YYEHHUsI O CTPOEHUH aTOMA U XUMHUYECKOM CBSI3H;
—  MpeACTaBICHUH 00 3IEKTPOIUTHIECKON AUCCOIMAIINH BEIECTB B PACTBOPAX.



TeopeTndeckne 3HAHUS pPAcCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH  IOJYUYCHHBIX M OCMBICICHHBIX (DAKTOB, pa3BHBAIOTCS
MOCJICZIOBATEIBLHO OT OJTHOTO YPOBHS K JAPYTrOMY, BBIMOJTHSS (PYHKIIMH OOBSCHEHUS M IMPOTHO3UPOBAHUSACBOWCTB, CTPOCHHUS M BO3MOXKHOCTCH
HpaKTI/I‘-IGCKOFO HpI/IMeHeHI/IH n HOHy‘-IeHI/IH I/I3y‘-IaeMI>IX BCIICCTB.

OcBOEHHE MPOTrPaMMBI IO XUMHHU CITOCOOCTBYET (hOPMHUPOBAHHIOTIPEICTABICHHUS O XMMHUYECKON COCTaBJISAIONICH HAYYHOH KapTUHBI MUPa
B JIOTHUKE e'é CHCTGMHOﬁ HpI/IpO,Z[BI, IIEHHOCTHOI'O OTHOIIICHHUA K Hay‘-IHOMy 3HAHUKO W METOodaM IIO3HAHHUSA B HayKe. I/ISY‘-IGHI/IG XUMHUHU
MIPOUCXOJIUT C IPUBJICUCHUEM 3HAHUN W3 paHee H3YUYCHHBIX YYEOHBIX MpeaMeToB: «OKpYKAOIHA MHUDPY,

«buonorus. 5—7 knaccel» U «Pu3MKa. 7 KJ1acey.

[lpyr m3ydeHNH XUMHH TPOUCXOTUT (POpMUpOBaHME 3HAHWN OCHOB XMMHYECKOW HAyKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS,
MPAKTHUYECKON JIEATEIIFHOCTH YEJIOBEKAa M KaK OJHOTO0 W3 KOMIIOHEHTOB MHPOBOHM KyJIBTYphl. 3ajada y4eOHOTO TNpeaMeTa COCTOUT B
(GOpMHpPOBAaHUN CHUCTEMbl XMMHUYECKHX 3HAHUNH — BaXKHEHIIMX (aKTOB, MOHATHUH, 3aKOHOB M TEOPETUYECKUX MOJOXKEHUU, TOCTYIHBIX
0000IIIeHIIT MUPOBO33PEHUYECKOTO XapaKTepa, sS3bIka HAyKH, B

MPHUOOIICHNH K HAYYHBIM METOJaM MO3HaHUS IPU U3YYEHHUH BEIIECTB U XMMHUECKHUX PeaKiyii, B QOPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX
YMEHUH ¥ UX NPUMEHEHUU B Y4eOHO-TIO3HABATEIBHOM M y4eOHO-HCCIEAOBATEIbCKOM JAEATeITbHOCTH, OCBOCHHMU MpaBUi OE30MacCHOTO
06paH_[eHI/I$I C BelIeCTBaMiu B HOBCGI[HGBHOﬁ KU3HU.

[Tpu u3yyeHNr XMMUU Ha YPOBHE OCHOBHOTO 0011Iero 00pa3oBaHus BAXKHOE 3HAYCHHE MTPHUOOPETTU TaKUE MU, KaK:

— (QopmMupoBaHUE UHTEIUIEKTYaIbHO Pa3BUTOM JTUYHOCTH, FTOTOBOM K caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEILHOMY
MPUHATHUIO PEIIeHU, CHOCOOHOM a1anTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBHSM KHU3HH;

—  HampaBJICHHOCTb OOyUEHHS Ha CUCTEMAaTHYeCKOe MPUOOIICHNEe00yaroIuXCsl K CAMOCTOATENBHOM M03HABATEILHOM 1A TEIbHOCTH,
Hay4YHBIM METOJIaM MO3HAHUs, (POPMUPYIOLUIIM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEN KXUMUU;

— obecrieyeHne yCcIoBUH, CIIOCOOCTBYIOMIMX TPUOOPETECHUIO O0YyYAIONTIMHUCS OIBITa Pa3HOO0Pa3HON ACSITENEHOCTH, TO3HAHUS U
CaMOIIO3HaHUs, KIIFOUCBBIX HABBIKOB (KJHO‘-IGBBIX KOMHGTGHHHﬁ), HMCIOIUX YHUBCPCAJIBHOC 3HAUCHUC NJIAPA3TIUIHBIX BUJOB ACATCIBHOCTH,

— (dopmupoBanue o01Iei GyHKIIMOHATBLHON M €CTECTBEHHOHAYYHON TPAaMOTHOCTH, B TOM YHCJIE YMEHHI OOBSICHATD U OIIEHUBATH
SABJICHUS OKPYIKAIOLICTO MHPA, UCTI0JIb3Ys 3HAHUA U OIIBIT, ITOJTYYCHHLIC IIPHU U3YYCHUUXUMUU, ITIPUMCHATDH UX IIPU PCIICHUN HpOGJ’IGM B
MOBCEHEBHOM KU3HU U TPYJOBOM JEATEIBHOCTH;

—  ¢opmupoBaHUe y 00YJAOIIUXCS TYMAaHUCTHUECKUX OTHOIICHUH, TOHUMAHUS [ICHHOCTH XUMUYECKUX 3HAHUN TSI BRIPAOOTKHU
HKOJIOTMUYECKH 11€1ecO00pa3HOro MoBeJeHHs B ObITY M TPYIOBOM JESTEIBHOCTH B LIENSAXCOXPAHEHUS CBOETO 3/10POBbS U OKPYXKalOIIeH
MIPUPOTHOM CPEJIBI;

— pa3BUTHE MOTUBAILMU K 00yUEHHI0, CIOCOOHOCTEN K CAMOKOHTPOII0 MICAMOBOCITUTAHHUIO HA OCHOBE YCBOCHHUSI 00IIEUETOBEUYECKIX
[IEHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NMPO(dUJIs ¥ HAPaBIEHHOCTH JAIbHEHIIIEro 00ydeHHUS.

Oo6111ee yncIo 4acoB, OTBENEHHBIX I U3YYEHUS XMMUU Ha YPOBHEOCHOBHOTO 00I1IeT0 00pazoBaHus, cocTanisieT B 9 kinacce — 68 yacos



COJAEPXAHUE OBYUEHUA
9 KJIACC

BemecTBo H XUMHYECKasA peaKuus

Ilepuognueckuii 3akoH. [lepuoguueckas cuctema xumuueckux snemeHToB /. . Menneneea. CTtpoeHue aroMoB. 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB XMMHYECKHMX J3JIEMEHTOB IEPBBIX TPEX IEPUOAOB, KalMs, KaldblUs U UX COCIAUHEHHM B COOTBETCTBUM C IIOJIOKECHUEM
a1eMeHTOB B [leproanueckoit cuctemMe U CTpOEHUEM X aTOMOB.

CrpoeHne BemecTBa: BHIbl XMMHMYECKOM CBSI3U. THIIBI KPUCTANIMYECKMX PEIIETOK, 3aBHCHMOCTb CBOMCTB BEIECTBA OT THIA
KPUCTAIUIMYECKOM PEMIETKHU U BUIA XUMUYECKOU CBA3U.

Knaccugukanus 1 HOMEHKIAaTypa HEOPraHUYECKUX BeHIeCTB. XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSILUXCA K Pa3IMYHBIM Kiaccam
HEOPraHUYECKUX COCIUHECHHM, TCHETUYECKAs CBA3b HEOPTaHUYECKUX BELIECTB.

Knaccupukanus XMMHUYECKHX peakUuil MO pa3IuYHbIM TMpHU3HAKaM (II0 YMCIYy U COCTaBy YYacTBYIOUIMX B PEAKIMH BEILIECTB, IO
TerIoBoMy 3((eKTy, Mo U3MEHEHUIO CTETEHEH OKHUCICHUS XMMUYECKHX 3JIEMEHTOB, [0 OOpAaTMMOCTH, IO YYaCTHIO KaTajau3aTopa). DK30- U
HAOTEPMHUUYECKUE PEAKIIMH, TEPMOXMMHUYECKUE YPABHEHU.

[Tonsatue o ckopoctu xuMuyeckoi peakiuu. [TonsTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakiusax. [IoHsTHEe 0 TOMOTeHHBIX
U rereporeHHbiX peakuusax. llonsrue o karanuse. IlonsATHe 0 XMMUYECKOM paBHOBeCHH. (DAaKTOpBI, BIMAIOIIME HA CKOPOCTH XUMHUYECKOU
peaKlyu U MOJI0KEHUE XUMUUECKOTO PABHOBECHSL.

OKUCINTENEHO-BOCCTAHOBUTENIBHBIE PEAKINHU, 3JCKTPOHHBIA OalaHC OKUCIUTEbHO-BOCCTAHOBUTENBbHOW peakuuu. CocraBieHue
YpaBHEHUI

OKHCITUTETHHO--BOCCTAHOBUTEIBHBIX PEAKIIMIA C UCIIOIB30BAHMEM METO/Ia MJIEKTPOHHOTO OajaHca.

Teopust NMEKTPONTUTUYECKON JUCCONUALIMU. DIEKTPOIUTH U HEANEKTPOIUTHL. KaTHOHBI, aHHMOHBI. MeXaHu3M IHUCCOLMalMi BEUIECTB C
Pa3TMYHBIMU BUIAMUXUMHUYECKOH cBsi3u. CreneHs nucconuanuu. CUIbHBIC U ca0ble SJICKTPOIHTHI.

Peakiiun moHHoro ooMeHa. YCIIOBHSI MPOTEKaHUsI pEaKIMii MOHHOTO OOMEHa, TOJHBIC U COKpAIIEHHBIE HOHHBIC YPAaBHEHMS pPEaKIUil.
CBoiicTBa KHCIIOT, OCHOBAaHUM M COJICH B CBETE MPEACTaBICHUN 00 OSIIEKTPOIMTHYECCKOW auccoranuu. KadecTBeHHBbIC peaklMi Ha HWOHBI.
[TonsiTue o rumponuse cosen.

XMMUYeCKHH 3KCIIEpUMEHT:

O3HAKOMJICHHE C MOJEISIMH KPUCTAJUTMUECKUX PEHIETOK HEOPraHWYECKHX BEIIECTB — METaNIOB U HEeMeTayioB (rpadura U ammasa),
CJIOXKHBIX BEIIECTB (XJIOpUJIa HATPHsl), HCCIICIOBAHHE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON PEaKIMU OT BO3JIEUCTBHS PAa3IHYHBIX (aKTOPOB,
HCCIIE0OBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMPOIIEcca AUCCOIMAIIMN KUCJIOT, IIEIOYe M coJjield (BO3MOXKHO HCITOJIb30BaHUE
BUJICO MATEPUAIOB), MPOBEJCHHE OIBITOB, WUTFOCTPUPYIONUX TPHU3HAKK TMPOTEKAHUS peaklnii MOHHOTO oOMeHa (oOpa3oBaHHE OCalKa,
BBIJIETICHHUE Ta3a, 00pa30BaHUE BOJIbI), OTBITOB, MILTIOCTPUPYIOMIUX MTPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEaKIuil (TOpeHHe, peaKkuu
pasNOKEHUS, COCTUHEHHWs), pAaclO3HaBaHWE HEOPTaHMYECKUX BEIIECTB C TIOMOINBIO KAa4eCTBEHHBIX pEaKIWid Ha WOHBI, pEIICHUE
AKCIEPUMEHTAIBHBIX 3a/a4.

HeMeTaJ/1/1bl M MX COEUHEHMUSI
OOmiast xapakrepucTuka raioreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBbIC CTemeHH OkucieHus. CTpoeHue u (u3HUECKue



CBOMCTBa TPOCTHIX BEIIECTB — TAJIOTEHOB. XHWMHYECKHE CBOWCTBA Ha MpUMepe XJjopa (B3aMMOJEHCTBHE C METa/lIaMH, HEMETaJlJlaMH,
mienoyamu). Xioposogopoa. CossiHasg KHCIOTa, XMMHUYECKHE CBOMCTBA, MOJIy4YeHHE, IpUMeHeHue. JleiicTBue xJiopa M XJIOPOBOAOpOJa Ha
OpraHM3M uejoBeka. BakHelne XJI0puabl U UXHAX0XKIEHUE B IIPUPOJIE.

OOmrast xapakrepuctuka 31meMeHToB VIA-Tpynnbel. OCOOEHHOCTH CTPOGHHS aTOMOB, XapaKTEpHbIE cTeneHu okucieHus. CTpoeHue u
(bu3nyeckne CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJNIOTPOIIHBIE MOAU(PUKALIMN KUCIOPOia U cepbl. XUMUYECKHUE CBOWCTBA CEPBHI.
CepoBoziopoJi, cTpoeHue, (pu3ndeckue U XUMU4eckue cBoiicTBa. OKCHIBI cepbl KaK MPEJCTABUTENM KUCIOTHBIX OKCUAOB. CepHas KHUCIOTA,
¢usnyeckue U XMMUYECKHE CBOMCTBa (00IIME KakK MpeACTaBUTENs Kilacca KUCIOT U creuududeckue). XMMUYECKHE Peaklnu, JeKallue B
OCHOBE MPOMBIIIICHHOTO CII0C00a TMONy4eHHUs cepHOW KUCIOTHL. [Ipumenenue cepHoil kucinotbl. ConM CEepHOM KHCIOTHI, KadecTBEHHAs
peakuus Ha

cynbdar-uon. HaxoxneHue cepbl U €€ COCIMHEHHH B TMPHUPOJE. XUMHUYECKOE 3arpsS3HEHHE OKPYKAIOIIEH CpeIbl COCTUHEHUSIMH CEpBI
(KUCTOTHBIE HOXK/IH, 3arpsiI3HEHUE BO3/1yXa M BOJOEMOB), CITIOCOOBI €TI0 PEA0TBPALICHHUS.

OOmast xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHBIC CTENEeHUW OKHUCICHUA. A3OT,
pacrpocTpaHeHHe B MpUpoje, pusnueckue u XuMuueckue cBoiictea. KpyroBopoT azora B npupoae. AMMUak, ero(u3nyeckrue U XUMHYECKUE
CBOMCTBa, MoJiyueHue U npuMeHenue. Conu aMMOHUS, UX (PU3HUECKUE U XMMHUYECKHUE CBOIMCTBA, mpuMeHeHue. KauecTBeHHas peakiusi HAHOHbI
aMMOHHA. A3OTHas KuUCIOTa, €€ TMoJlyueHue, (PU3NYEeCKMe M XUMHUYECKHe cBoWcTBa (00IIME Kak MpeICTaBUTEN Kiacca KUCIOT U
cneunpuyeckue). lcmonb3oBaHWE HUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX YIOOpeHWil. XuMHUYecKoe 3arpsi3sHeHHE
OKpY’Kalollel cpeapl COSIMHEHHSIMHM a30Ta (KHCIOTHBIE MOXAM, 3arpsa3HEHHWE BO3AyXa, MOYBbI M BOJoEMOB). Pocdop, amioTporHbie
Mmoaudukammu dochopa, ¢usndeckue u xumudeckue cpoiictBa. Oxcun dochopa (V) u dochopras kucimora, GuU3NUECKHE U XUMHUYCCKHC
cBoiicTBa,nmorydeHue. Mcnonp3oBanue ¢hochaTroB B Ka4eCTBE MUHEPATHHBIX yIOOPESHUM.

OOmast xapakTepuctuka 31eMeHTOoB I[VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC CTETEHU OKHUCIEHUS. YTIepo[,
JUIOTPONHBIE MOJU(HKALNU, PAcpOCTpaHEHHE B MpHUpPOAe, (u3MYecKrne M XUMHUYecKue cBoiicTBa. Ajncopbums. KpyroBopor yriepoxa B
npupoae. Okcunpl yriepoja, UX (GU3NYECKUe U XHUMHUYECKHE CBOWCTBA, JCHCTBHE Ha >KUBbIE OPraHU3MBbI, MOJy4YeHHE U IpPUMEHEHUE.
DKoylornyeckre mpoOaeMbl, cBsi3aHHble ¢ okcuaoM yriepoxa (IV), rumoresa ria00anbHOrO MOTEIUICHHS KIMMaTa, MapHUKOBBIA 3(deKT.
VYronbHas KHcIOTa U €€ COlM, X (pu3nyeckue M XMMUYECKHE CBOICTBa, MoylydyeHHEe M nmpuMeHeHue. KauecTBeHHast peakuus Ha KapOOHaT-
nonbl.Mcnonp3oBanne KapOOHATOB B OBITY, MEAHMIIMHE, IPOMBIIIUIEHHOCTH U CETLCKOM XO3sIHCTBE.

[lepBoHayanbHbIe MOHATUS OO0 OpPraHMYECKUX BELIECTBaX KaK O COEAMHEHUSX yriepojaa (MeTaH, 3TaH, HTHJIEH, alleTUJIEeH, 3TaHOI,
TJIMIIEPUH, YKCYCHas KucioTa). [IpupoiHbie HCTOYHUKY YTIAEBOAOPOAOB (YTrodb, IPUPOIHBIN Ta3, He(Th), MPOAYKTHI UX NepepadoTKu (OEH3HH),
UX pOJIb B OBITY M MPOMBINIIEHHOCTH. [IOHATHE O OMOIOTMYECKH BAXKHBIX BEIIECTBAX: KUPAX, O€NKaX, yriIeBoJaX — M WX POJIM B KU3HU
4enoBeKa. MarepualbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COEAMHEHUH.

Kpemuwnii, ero ¢usnueckne W XUMHUYECKHE CBOMCTBA, TojiydeHne W TpuMmeHeHue. CoeauHeHuss KpeMHusi B mnpupone. OOmme
npencrasiaeHus o6 okcuzae kpemuus (IV) u kpemuueBoit kucnore. CUIMKAThI, UX UCHOJIB30BAHUE B OBITY, B NMPOMBIIUIEHHOCTH. Baxuelme
CTPOUTENbHbIE MaTepHalbl: KEepaMHKa, CTEKJIO, IEMEHT, OeToH, xene300eToH. [IpobGrembl 0e30macHOro MCMOIB30BAHHUS CTPOUTEIBHBIX
MaTepUajoB B MOBCEAHEBHON KU3HU.



XMMHUYeCKHH 3KCIIEpUMEHT:

M3y4eHHe oO0pa3l0B HEOPraHMYECKHX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI, IPOBEICHUE KAUE€CTBEHHBIX PEaKIMi Ha XJIOPHUA-UOHBI U
Ha0JI0/IeHNEe IPU3HAKOB UX MPOTEKAHUSI, OMBITHI, OTpaXxaroye GU3ndeckrue 1 XUMUYECKHUE CBOMCTBA FAJIOTEHOB U UX COSAMHEHUN (BO3MOXKHO
WCIOJIb30BaHNE BHUJICOMATEPUAIOB), O3HAKOMJICHHE C O0OpasliaMu XJOPUAOB (TAJIOTCHHIIOB), O3HAKOMIICHHE C oOpa3iamu cepbl u eé
COCTMHEHUSMHU  (BO3MOXKHO HCIIOJIb30BAHHME BHJICOMATEPHANIOB), HAONIOJCHHE TIpollecca OOyIIMBaHWS —caxapa TMOJA JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KUCIIOTHI, M3YYEHUE XUMHUECKIX CBOMCTB pa30aBICHHOW CEPHOM KHCIOTHI, IPOBEICHUE KaYeCTBEHHON PEaKIuu
Ha cynb(dar- uoH ¥ HaOIIO/IeHWE TPU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE ¢ (PU3MYECKUMU CBOMCTBaMH a30Ta, ¢ochopa W UX COSAUHEHUH
(BO3MOXKHO HCHOJIB30BaHUE BHUICOMATEPHANIOB), 0Opa3lamMu a30THBIX U (OochOpHBIX yaoOpeHuil, mojaydeHue, coOupaHue, paclo3HaBaHue U
M3YYCHHE CBONCTB aMMHaKa, POBEJCHIE Ka4eCTBEHHBIX PEakIuii Ha MOH aMMOHUS H (ochaT-MoH U U3ydeHHEe MPU3HAKOB UX MPOTEKAHMUS,
B3aMMO/JICIICTBIE KOHIIECHTPUPOBAHHOM Aa30THOM KHUCIOTHI C Mebl0 (BO3MOXKHO HCIOJIb30BaHUE BHUIEOMATEPUAJIOB), HM3Y4YEHHE MOAelei
KPUCTAINIMYECKUX PEHIETOK anMmasa, rpadura, QysiepeHa, 03HaKOMIIEHUE C MPOLIECCOM a1COPOLUU PaCTBOPEHHBIX BELIECTB aKTUBHUPOBAHHBIM
yraéM W YCTPOMCTBOM MPOTHMBOTa3a, IMOJIY4YeHHE, COOMpaHWe, pacro3HaBAaHUE M M3YyUEHUE CBOMCTB YIJIEKHCIOTO Ta3a, IMPOBEICHUE
KAueCTBEHHBIX pPEaKiuii Ha KapOOHAT W CHIMKAT-WOHBI U M3y4eHUE MPU3HAKOB MX MPOTEKAHUS, 03HAKOMIICHHE C MPOIYKIMEH CHIMKATHON
IIPOMBILIIIEHHOCTH, PEIIEHUE HKCIIEPUMEHTAIBHBIX 33a4 10 TeMe «BakHeie HeMeTallIbl U UX COCIUHEHUSI.

MeTas1/ibl 1 MX COEAUHEHU S

OO0masi xapaKTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHWHU UX MOJIOKeHUs B [leproandeckoil cuctemMe XMMHUYECKUX
anemenToB 1. V1. MenneneeBa u crpoeHust atoMoB. CTpoeHue MeTajljioB. Merayuinyeckas CB3b U MeTalNIn4yecKasi KpUCTAIIIMYECKasi pelETKa.
DNEKTPOXUMHUYCCKHUIA PSJHAMPSHKCHU MeTauioB. OU3NYecKue U XUMUYECKHE CBOMCTBAa MeTauioB. OO0mmmMe crocoObl MOTyYeHUs METaIOB.
[TonsTHEe O KOPpPO3UM METAUIOB, OCHOBHBIC CIOCOOBI 3aIMTHl WX OT Kopposuu. CruiaBel (CTajab, YyT'yH, AIOPATIOMUHHA, OpOH3a) M HX
MPUMEHEHHE B OBITY U TPOMBIIIIICHHOCTH.

[llenounsle Metaiuibl: monoxkeHue B Ilepuonnueckon cucreme xumuueckux sneMeHToB J[. M. MenzaeneeBa, cTpoeHHEe HX aTOMOB,
HaxoXJAeHue B npupoje. Pusnueckue U XUMHUECKHUE CBOWCTBA (HA mpuMmepe Hatpus u Kaiws). OKCUABI U TUAPOKCHU/IBI HATPUS U KaJIHSL.
[IpumeHneHne MEeT0YHbIX METAIIIOB U UX COEAUHEHHU.

[IlerouHO3eMenbHBIE METAUIBI MarHMii M KaJbLMi: IOJ0XKeHHEe B Ilepumomuueckon cucreMe XumMHYeckux odaemeHtoB J[. .
MenpeneeBa, CTpOEHHME HUX aTOMOB, HaxOXJeHHE B mpupoac. Duznueckue W XUMHUYECKHE CBOMCTBA MarHusg M Kajiblusa. Baxnenmue
COEMHEHUS KalblHsl (OKCUA, THAPOKCH, cOn). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHMil: nosnoxkenne B Ilepuonndeckoit cucreme xumudeckux siaeMeHToB [l M. MeHaeneeBa, CTpoe€HHE aToMa, HAXOXICHUE B
npupojae. Pu3ndecKkre U XUMUIECKHE CBONCTBA alfOMUHNS. AM(OTEpHBIE CBOMCTBA OKCHJIA ¥ TUJPOKCH/IA ATFOMUHHS.

Keneszo: nonoxenue B [lepuoanueckoit cucreme xumudeckux 3yemeHToB /. V1. MenneneeBa, cTpoeHre aToMa, HaX0XKACHUE B IPUPOJIE.
dusnuecKkue U XUMUYECKHe CBOMCTBA kene3a. Okcubl, Tuapokcuabl u comnn xkenesa (II) u sxemesa(lll), ux cocras, cBOCTBa U MOTyYEHHUE.
XMMUYeCKHH 3KCIIEpUMEHT:

O3HaKOMJIeHHE ¢ oOpa3laMu METAUIOB U CIJIaBOB, MX (U3MUYECKMMM CBOMCTBAMH, H3yUY€HHE pE3YyJIbTaTOB KOPPO3UHM METaJJIOB
(BO3MOXHO HCIIOJIb30BaHHWE BHACOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHAA KalblUsl W HATPUA C BOJAOW (BO3MOXKHO
UCIIOJIb30BaHNUE BHUJEOMATEPHANIOB), HCCIEIOBAaHUE CBOMCTB JKECTKOM BOMBI, Mpollecca TOPEHHs jKele3a B KHUCIOpoae (BO3MOXKHO



HCIIOJIB30BaHHUEC BI/II[COMaTepI/IaJ'IOB), IMPU3HAKOB IPOTCKaHUA KadCCTBCHHBIX peaKuHﬁ Ha HWOHBI: MarHwus, KaJlbIus, aJIOMHWHHsA, IIHHKAa,
KEc3a

(I) u xenesa (III), menu (1), HaGmoeHKNE U ONMKUCAHKE TIPOLECCOB OKPAIIMBAHUA MIAMEHM MOHAMH HATPHUS, KATHA U KAIbIUA (BO3MOXKHO
WCIIOJIb30BaHUE BHUIACOMATEPUATIOB), HCCIEAOBaHHE aM(OTEPHBIX CBOWCTB THUIPOKCHUIA AaIOMUHUS W TUIPOKCHIA IIMHKA, PEIICHUE
SKCIIEPUMEHTAJIBHBIX 3a7a4 1o TeMe «BakHelnreMeTamibl 1 UX COeAMHEHUSD.
XMMHA M OKpYy:Kamlas cpeaa

BemectBa 1 mMarepuanbl B MOBCEIHEBHOM XU3HU YellOBeKa. be3omacHoe HCIONb30BaHME BELIECTB M XMMHMUYECKHUX pEaklUHil B OBITY.
[lepBast moMoIIb MPU XUMUYECKUX 03KOTAaX U OTPABICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKpYyKarolleh cpenbl (MpeaesibHas IomycTuMas KoHIeHTpamnus Bemiect, naigee — [1JIK). Poms xumum B
PEIICHUHN YKOJIOTUYECKUX MPOOIIEM.

XMMHYEeCKHH IKCIIEpUMEHT:
u3yueHne o0pas3IoB MaTepHaoB (CTEKIIO, CINIAaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHAIIBI).
MexnpeaMeTHbIE CBA3U
Peanuzanus MeXIpeIMETHBIX CBsI3€H MPU U3yUEHUN XUMHUH B 9 Kilacce OCYLIECTBISIETCS Yepe3 UCTIONb30BaHUE KaK OOIINX eCTECTBEHHO-
Hay4YHBIX MOHITHH, TAK U MOHITHUM, SBISIFOIIUXCS CUCTEMHBIMU JIJIs1 OT/AEJIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT' O IIUKJIA.
OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYYHBIN (DakT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAIIU3, CUHTE3, KJIacCU(UKAIHS, TIEPUOTUIHOCTD,
Ha0JI0/IeHUE, SKCIIEPUMEHT, MOJICTTUPOBAaHNE, U3MEPEHUE, MOJIEIb, SIBJIEHUE, TAPHUKOBBIN 3 ()EKT, TEXHOJIOTHS, MaTepHaIIbL.
®dusuka: mMarepus, aroM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHJ, U30TOIbI, PAAUOAKTUBHOCTb, MOJEKYJA, JJIEKTPUUECKUN 3apsi,
MPOBOJAHUKH, MOJYNPOBOJHUKH, AUIIEKTPUKH, (OTORIEMEHT, BEUIECTBO, TENO, 00BEM, arperarHoe COCTOSHHE BEIIecTBa, ras, pacTBOP,
pPacTBOPUMOCTb, KPUCTAJUIMYECKas PeIIETKa, CIIIaBbl, (U3UUECKUE BEIUYMHBI, €IUHUIBI U3MEPEHHs, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI,
3BE361, CoJHILE.
buonorus: gorocunres, npixanue, Ouocdepa, IKOCUCTEMA, MUHEPATbHBIE YAOOPEHUS, MUKPOIIEMEHThI, MAaKPOIJIEMEHTHI, TUTATEIIbHbIE
BELIECTBA.
I'eorpacdus: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE MOPOJIbL, OJE3HbIE HCKOMaeMble, TOTLINBO, BOJHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATDI OCBOEHHA I[TPOIrPAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOT'O OBIIIETO ObPA30OBAHHA

JIMYHOCTHBIE PE3YJIbTATHBI

JInaHOCTHBIE PEe3yabTaThl OCBOCHHS IPOTPAMMBI OCHOBHOTO OOIIEro 0O0pa30BaHUs TOCTUTAIOTCS B X0J€ OOYYCHHS] XUMUU B €IMHCTBE
yueOHOM U BOCIUTATENLHOM JESTEIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUNCKUMHU COLMOKYIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU
LEHHOCTSMHU, TPUHATHIMA B OOILIECTBE MpaBHJIaMH U HOPMamH MOBEAEHHUS M CHOCOOCTBYIOT IpolieccaM CaMOMO3HAaHMs, CaMOpa3BUTHS U



COIMAITM3AIINN 00YJarOIITUXCSI.

JIM4HOCTHBIE PE3yNbTAThl OTPAXKAIOT TOTOBHOCTH 0OYUYAIOIIMXCSl PYKOBOJICTBOBATHCS CUCTEMOW MO3UTHUBHBIX IICHHOCTHBIX OPUEHTAUN U
pacIIMpeHue ONbITa ACITCILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHoOTHYECKOTro BOCIUTAHMS:

IIEHHOCTHOT'O OTHOIIICHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY M HAYYHOMY HACJICIHIO, TOHUMAHKS 3HAYCHUS XUMHUYICCKON
HAayKd B KM3HH COBPEMEHHOTO OOILECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM HMH(pOpMalnMeld O MEPeAOBBIX TOCTH)KEHUSX M OTKPBITHIX
MHUPOBOW U OTEUECTBEHHON XMMHHU, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA U OOIIECTBA;

2) rpa)kaaHCKOro BOCOUTAHHUSA:

MIPEACTABJICHUS O COLMAIBHBIX HOPMaxX U MPaBUIIaX MEXIMYHOCTHBIX OTHOLICHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIICTCHTHOCTH B
OOIIECTBEHHO NOJIE3HON, y4eOHO-UCCIIeI0BATENBCKOM, TBOPYECKON U APYrUX BUIAX JESITEIBHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOU
JESTeIbHOCTH MPH BBITOJHEHUH YUYE€OHBIX, T03HABATEIbHBIX 3a/1a4, BHIIOJIHEHUN XUMUYECKUX YKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX MPOEKTOB,
CTpeMJICHHsI K B3aMMOIOHMMAHMIO U B3aUMOIIOMOIIM B Tpolecce 3TON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH OLIEHHMBATh CBOE IMOBEIEHHUE U
IIOCTYIIKM CBOMX TOBAPUILEHN C IIO3ULIUYA HPABCTBEHHBIX U IIPABOBBIX HOPM C Y4ETOM OCO3HAHUS ITOCIIEICTBUM ITOCTYIIKOB;

3) eHHOCTH HayYHOT'0 NO3HAHHS:

MHUPOBO33PEHUYECKUE NIPEICTABICHUS O BEILECTBE U XUMHUYECKON PEAaKIIHN, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
COCTABIISIIOLINE OCHOBY JJISi MOHMMAHUS CYIIHOCTH HAy4YHOW KapTHHBI MHpA, MPEICTaBICHHs 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS
IIPUPOJBI, B3aUMOCBS34X Y€JI0BEKa C IPUPOAHON CPEOH, O POJIU XUMHUU B MTO3HAHUH ITUX 3aKOHOMEPHOCTEW;

[I03HABATEIbHbIE MOTHBBI, HAIIPABJICHHBIC HA IOJIyY€HHE HOBBIX 3HAHUM MO XMMHUHU, HEOOXOOUMBIE IJs1 OOBSICHEHUS HaOII0laeMbIX
MIPOIIECCOB M SBJICHHIA, TO3HABATEIBbHOM, NH(POPMALIMOHHON M YMTATENbCKOM KYIbTYpPbl, B TOM YHCJIE HaBBIKOB CaMOCTOSITEIbHON pabOTHI C
Y4eOHBIMH TEKCTaMH, CIIPABOYHOM JHMTEpaTypOi, JOCTYIHBIMH TEXHUYECKHUMHU CPEACTBAMU HH(POPMAITMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYYeHHI0 W TMO3HAHMIO, JHOOO03HATENBLHOCTh, TOTOBHOCTH U CIOCOOHOCTh K CaMOOOpa3OBaHHUIO, IPOEKTHOH U
UCCIIEI0BATENIBCKON AeITEIHbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS 00yUeHUs B TJIbHEHIIIEM;

4) ¢popMHpPOBaHMS KY/JILTYPhI 3/0POBbI:

OCO3HaHME IEHHOCTH XH3HH, OTBETCTBEHHOI'O OTHOILICHHMS K CBOEMY 37J0POBbIO, YCTAaHOBKH Ha 3JI0OPOBBIN 00pa3 »XH3HH, OCO3HAHHUE
MOCTIC/ICTBUIM W HEMPUATHE BPEIHBIX MPUBBIUEK (YHOTPEOJICHUS alKOroiisi, HAPKOTUKOB, KypeHHs), HEOOXOIMMOCTH COOJIOACHUS MpaBUII
0e301acHOCTH IIPU OOPALIEHUN CXUMHUYECKUMU BELIECTBAMU B OBITY U peaJIbHOM KHU3HH;

5) TpyaoBoro BocnuTaHusI:

MHTEpEC K TMPAKTUYECKOMY H3YYEHHIO mpodeccuil M Tpyaa pasIUdHOTO pPOAA, YBAXKEHHE K TPYyAy U pe3ylbTaTaM TPYyIOBOMH
NESTeNbHOCTH, B TOM YHCJE Ha OCHOBE NPHUMEHEHMs IMPEIMETHBIX 3HAHUH MO XMMUHU, OCO3HAHHBIA BHIOOP MHAMBHUIYaIbHOH TpaeKTOpHUU
IPOAOIDKEHHsI 00pa3oBaHUA € YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIENIHOM NpodecCHOHAIBHOM NesITeIbHOCTH U Pa3BUTHS HEOOXOJMMBIX YMEHUH, TOTOBHOCTb aIalITUPOBATHCS B IPOPECCHOHATBHOI cpee;

6) 3K010rM4ecKoro BOCIMTAHHUSA:
9KOJIOTMYECKHU IeJIeco00pa3HOe OTHOMIEHHE K NPHUPOJEC KaK HCTOYHHUKY XM3HHM Ha 3eMiie, OCHOBE €€ CYyIIeCTBOBAaHUS, IMOHHMAaHHE



LIEHHOCTH 3JJ0pOBOro U Oe3omacHoro o0pas3a >KU3HH, OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (PU3UYECKOMY M IICUXHUYECKOMY 3/10pPOBBIO,
OCO3HaHUE [IEHHOCTU COOIOICHHS MpaBUil O€30MacHOTO MOBECHUS TpU paboTe ¢ BEIIECTBAMH, a TAK)XKE B CHUTYAIIHIX, yTPOKAIOIIUX 3I0POBBIO
U KM3HH JTIOJICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOTydaeMble MPU W3YYEHUU XUMHHM, JJI PElIeHUs 3ajad, CBA3aHHBIX C OKPY)KAlolleW MPUpPOAHOMN
CpeIoi, Ul TOBBILICHUS YPOBHS DKOJOTUYECKOW KYJIbTYPhl, OCO3HAHMS IIOOATBHOTO XapaKTepa SKOJIOTMYECKMX NpobiieM U MyTed Hux
pEIIeHHUs TOCPEICTBOM METOJOB XMMHH, SKOJOTHYECKOTO MBIIIICHUS, yMEHHUS PYKOBOJICTBOBATHCS UM B TIO3HABATEIIbHON, KOMMYHUKATUBHOMN
Y COLHMAIBHOM IIPAKTHKE.

METAINIPEAMETHBIE PE3YJ/IbTATDI

B cocraBe meranpeaMeTHBIX pe3ylbTaTOB BBIIACISIOT 3HAYUMBIC IS (DOPMHPOBAHUS MHUPOBO33PEHUS OOIICHAYYHbIC TOHSTHS (3aKOH,
Teopusl, MIPUHIINII, TUOTEe3a, (HaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
mpeIMeTax M MO3BOJISIOT HAOCHOBE 3HAHUW M3 ITHX MPEIMETOB (OPMUPOBATH MPEACTABICHUE O IEIOCTHOU HAyYHOW KapTHHE MHUPA,
U yHHUBEpCaIbHbIC y4eOHBIC ICHCTBUS (ITO3HABATEIIbHBIC, KOMMYHUKATHBHBIC, PETYJSTUBHBIC), KOTOphIE 00eCreuynBarOT (HOPMHUPOBAHHE
TOTOBHOCTH K CAMOCTOSITEIbBHOMY IIJIAHUPOBAHUIO U OCYILECTBICHHUIO Y4EOHONACSTETbHOCTH.

[lo3HaBaTe/IbHbIE YHUBEPCAJ/IbHbIE YYeOHbIe AelcTBUsIba3oBbIe JloruyecKue AeiCTBUA:

YMEHHS HCTIOIb30BaTh MPUEMBI JOTHUYECKOTO MBIIIJICHHUS MPU OCBOEHUU 3HAHUI: PaCKphIBaTh CMBICI XMMHUYECKUX MOHATUHN (BBIACIATDH
UX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMHU MOHATUSIMHU ), UCTIOJIH30BaTh MOHATUS ISl OOBSICHEHUS OTAEIbHBIX (aKTOB
U SIBIICHUH, BEIOUPATh OCHOBAHMS M KPUTEPUU IS KJIaCCU(DUKAIIMA XUMUYECKIX BEIIECTB U XUMUYECKHUX PEaKIUi, yCTaHABINBATH IPUUUHHO-
CIICJICTBEHHBIC CBSI3M MEXKIY OOBEKTaMU M3YUYCHHS, CTPOUTH JIOTHUECKHE pacCykaeHus (MHAYKTUBHBIC, IEAYKTUBHbBIC, TI0 AaHAJIIOTHH), AETaTh
BBIBOJIbI U 3aKJIIOYEHUS,

yYMEHHE TPUMEHSATh B TpOIECCe IO3HAHUS MOHATHUS (IpPEeIMETHbIE W METalpeAMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEINH,
UCIIONIb3YEMbIE B XUMHH, MPEOOPa30BhIBATh IIMPOKO MPUMEHSIEMbIE B XMUMHHU MOJCTbHBIC TPEICTABICHUS — XUMHUYECKUI 3HAK (CHMBOJ
JJIEMEHTa), XUMH4Yeckass (popMmyrna W ypaBHEHHE XUMHUYECKOW PEaKIUU — MPU pPEUICHUH Y4eOHO-TO3HABATENBHBIX 3a/la4, C YYETOM ITHUX
MOJIETIbHBIX TPEACTABICHUIN BBISABIATh U XapaKTEpU30BaTh CYLIECTBEHHBbIC MPU3HAKK H3Y4aeMbIX OOBEKTOB — XHMMHUYECKHX BEIIECTB U
XUMHUYECKHUX PEAKIHiA, BBISBIISTH 00IIME 3aKOHOMEPHOCTH, TPUUNHHO-CJIEICTBEHHBIE CBSI3U UIPOTHUBOPEUHS B U3y4aeMbIX MPOIIECCaXx.

Ba3oBble uccjiegoBaTe/IbCKHUE JelCTBUL:

YMEHHE HCIOIh30BaTh MOCTABICHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSA, a TAKKE€ B KA4eCTBE OCHOBBI JUIsl (POPMUPOBAHUS
TUIIOTE3bl 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

MpUOOpETEeHNE OMbBITA MO TUIAHUPOBAHHIO, OPTAHU3AIMNA U MPOBEJCHUI0 YUCHUYECKHX AKCIICPUMEHTOB, YMEHHE HAOJIONATh 32 XOJI0M
MpoIiecca, caMoCTOSATEILHO MTPOTHO3UPOBATH €r0 pe3yibTaT, (OPMYIUPOBaTh 0OOOIICHHUS U BBIBOBI IO PE3yIbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIETIOBAHMS, COCTABIIATH OTYET O MPOJIEIaHHON paboTe.

Pa6ora c uHpopmanuen:

yMEHHE BBIOMPaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIIMIO Pa3IMYHBIX BUAOB U (POPM MPEACTABIICHHS, MOTydaeMylo W3

pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JTUTEpaTypa XUMHUUYECKOTO COJEpIKAHUS, CIPABOYHBIE TOCOOHsI, pecypchl UHTepHETa), KPUTHYECKU



OLICHHUBATh MMPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHUE TPUMEHSTh pa3IMyHble METOJbI U 3alpOChl MPH MOMCKEe U 0TOOpe MH(OPMAIIMK M COOTBETCTBYIOIINX JAaHHBIX, HEOOXOAMMBIX
JUIS  BBINIOJHEHUS YYEOHBIX U TIO3HABATENbHBIX 3aJady ONpeAeNEHHOrO0 THUIA, NPUOOPETEeHHE OMmbiTa B O00JIACTH HCIOJIb30BaHUS
MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJaJeHHE KyJIbTypOil aKTHUBHOTO WCIIOJIb30BAaHUS PA3JIMYHBIX IIOUCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpATh ONTUMAIbHYIO (OpMY IMpelICTaBIeHUs HHPOPMALMU U HWUIIOCTPHUPOBATH peIIacMble 3a7auyd HECIOXKHBIMHU
CXeMaMH, AMarpaMMaMu,IpyrumMu popMamu rpad@ vk U 1X KOMOMHALIUSAMU,

yMEHHE HCIOJIb30BaTh U AaHAIU3UPOBATh B Ipoliecce y4eOHOM U HCCIIEeNOBATENbCKON JEATENBbHOCTH WHGOPMAILMI0O O BIUSHUU
MIPOMBIIIJIEHHOCTH, CETLCKOTO XO3sICTBA U TPAHCIIOPTa HA COCTOSIHUE OKPYKAIOIIeH MPUPOIHON CPEIbI.

KoMMyHHKaTHBHbIE YyHUBepCaJibHbIE yYeGHbI€e e CTBUSA:

YMEHHS 3aJlaBaTh BOIPOCH (B Xone auanora W (WIM) TUCKYCCHMHM) TIO CYIIECTBY OOCYXJIaeMoil TeMmbl, (OpMyTupoBaTh CBOU
MPeI0KEHUS] OTHOCUTEIHHO BBITIOJHEHUS MPEUI0KEHHOM 3a7a4u;

YMEHHUSl TPEACTAaBJIATH IOJyYCHHBIE pPE3YyJibTaThl IO3HABATEIBHOW JEATENILHOCTH B YCTHBIX M IHUCBMEHHBIX TEKCTax; JeNaTh
MPE3EHTAIMIO PE3YJIbTaTOB BBIMOJIHEHUS XUMHUYECKOTO SKCIepUMEHTa (1abopaTOpHOrO OIMbITa, JTAOOPaTOpHON pabOThl MO HCCIEAOBAHUIO
CBOWCTB BEIIECTB, yYEOHOTO MPOCKTA);

YMEHHUSI y4eOHOrO COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOW ITO3HABATENIbHOW M HCCIEAOBATEIBCKOW AEATEIBHOCTH TNPH
pEIIeHNY BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE YUETa OOIIUX WHTEPECOB U COTJIACOBAHUS MO3UINHN (00CyXaeHUsI, 0OMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJIUHAINS COBMECTHBIX JCHCTBUIA, OTIpeieNIeHUEe KPUTEPUEB 1O OLICHKE KaUeCTBA BHIOJHEHHON pabOThI U IpYTHE).
PeryisiTUBHbIE yHHUBepCAaJIbHbIE yYeOHbIe AeCTBUA:

YMEHHE CaMOCTOSTENILHO OMNPEACATh LETH JeATeNbHOCTH, IJIAaHUPOBATh, OCYLIECTBIATh, KOHTPOJIUPOBATh U MPHU HEOOXOAUMOCTH
KOPPEKTHPOBAaTh CBOIO JIEATENBHOCTh, BbIOMpaTh Hambosiee 3(P(eKTUBHBIC CIMOCOObI pEUIeHHs YYeOHBIX M MO3HABATENIBHBIX 3a/ad,
CaMOCTOSITENIbHO COCTaBIIATh WJIM KOPPEKTUPOBATH MPEUIOKEHHBIN aJroOpuTM ACUCTBUN MpPU BBINOJIHEHUU 3aJaHUM C Y4ETOM MOTYYESHHS
HOBBIX 3HAHUI 00 M3y4yaeMbIX OOBEKTaxX — BELIECTBAX M PEAKIMSX, OLIEHWBATh COOTBETCTBHE MOIYYEHHOIO pe3yjbTaTa 3asBICHHOMN IeNu,
YMEHHUE HCII0JIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IIpe/ijlaraeMble B yCJIOBUU 3a/1aHUI.

INPEAMETHBIE PE3YJIbTATDI

B cocraBe mpeaMeTHBIX pe3yIbTAaTOB IO OCBOSHUIO 0O0s3aTEIBHOTO COJIEP’KaHMsI, YCTAaHOBJICHHOTO JaHHOW (QemepanbHON paboueit
MIPOrpPaMMOii, BBIICISIOT: OCBOEHHBIE OOYYArOIIMMKCS Hay4YHbIE 3HAHUS, YMEHHUS U CHOCOOBI AEWCTBUMU, cHelU(pUUecKHe sl MpeaMETHON
obnacTi «XUMUL», BUBI AEATEIBHOCTHU 10 MOJYYSHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAINU, TPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3TUUYHBIX
y4eOHBIX U HOBBIX CUTYallHsIX.

K koH1y o0ydenus B 9 kjacce mpeIMeTHbIE pe3yabTaThl Ha 0230BOM YPOBHE JOJDKHBI OTpPakaTh CPOPMUPOBAHHOCTD Y 00YyYarOIINXCs
YMCHHM:

® PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHUX MOHATHUIH: XMMHUYECKHH AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHUOH, MPOCTOE
BEIIECTBO, CJIOXHOE BEIECTBO, BaJEHTHOCTh, AJIEKTPOOTPHUILIATEIHHOCTh, CTEIIEHb OKHCIEHUS, XUMUYECKasi PeaKIysl, XUuMU4YecKas
CBSI3b, TEIIOBOW 3(QeKT peakiuu, Mojb, MOJSPHBIH 00BEM, pacTBOp, SJIEKTPOJIUTHI, HEINEKTPOIUTHI, SJIEKTPOIUTHUECKAS
JIMCCOLMAUs, PEAKIMU HOHHOTO OOMEHa, KaTajdu3aTop, XHMHUYECKOe paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIe pEaKIHH,



OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU, OKHCIHUTENIb, BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTAHOBJIEHHUE, AJJIOTPONUS,
aMm(pOTEepHOCTh, XMMHYECKas CBs3b (KOBaJCHTHAsl, MOHHAs, METa/UTMYecKas), KpUCTAITUYECKas peniérka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTh XMMHUYECKOU peakIuu, mpeieabHo aonyctumas konuentpauus [1JIK Bemectsa;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX IMOHATUW M TPUMEHSTh 3TH MOHATUS TMPU ONUCAHUU BEIIECTB U HUX
[IPEBPAILICHHU;

WCIOJIb30BaTh XMMHYECKYIO CUMBOIIUKY JJIsS COCTAaBIEHUS ()OPMYII BEIECTB M YPABHEHUH XUMHUYECKUX PEAKIUH;

ONpPENENATh BAJICHTHOCTh M CTENEHb OKHUCICHHMS XUMHUYECKHX 3JIEMEHTOB B COCIMHEHMSX PA3JIMYHOIO COCTaBa, NMPHHAIIEKHOCTh
BELIECTB K ONpPENENIEHHOMY KJIacCy COeOUHEHHH mo (GopmynaM, BUI XUMHUYECKON CBS3U (KOBaJIGHTHAsl, MOHHAsA, METaNINYecKasi) B
HEOPTaHWYECKUX COCAMHCHUSX, 3apsA] MOHA MO XMUMHUYECKOH (opmyne, XxapakTep Cpelbl B BOJHBIX PAaCTBOPAX HEOPTraHUYECKHX
COCIMHEHUH, TUIl KPUCTAIINYECKON PEIIETKY KOHKPETHOTO BELIECTBA;

packpsiBaTh cMmbici Ilepuonnueckoro 3akona J[. WM. MenaeneeBa M JE€MOHCTPUPOBATH €r0 IOHMMAaHUE: OINKUCHIBAaTh U
XapakTepu3oBaTh TabaMuHy0 GopMy [leproanyeckoil cuCTeMbl XUMUYECKHX AJIEMEHTOB: Pa3linyaTh MOHSATHUS «TJIABHAS MOATPYIA
(A-rpynma)» u «mo6ouHast nmoarpymnmna (b-rpynmna)», Manasie U OOJBIINE MEPUOIBI, COOTHOCUTH 0003HAUEHHUS, KOTOPhIE UMEIOTCS B
MEepPUOINYECKON TabJIuIe, CYMCIOBBIMU XapaKTEePUCTUKaMU CTPOEHUSI aTOMOB XHMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sijpa, oodiee
YHCIIO DJIEKTPOHOB M paclpenesieHHe UX MO AJIEKTPOHHBIM CJ0sM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB
3JIEMEHTOB M X COCAMHEHUH B Mpe/iesiax MaJbIX MEPUOJOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIUPOBATH XMMUYECKHE JIEMEHTHI, HEOPTaHMUECKHUE BEUIECTBA, XUMUUYECKHE peaklny (110 YUCIy U COCTaBy Y4acTBYIOLIUX B
pEeaKMUBENIECTB, MO TEMI0BOMY 3D (EKTy, M0 U3MEHEHUIO CTETIEHEH OKHCIEHUS! XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) 0OmIMEe M crenuduueckue XMMHYECKHE CBONCTBA MPOCTBHIX M CIOKHBIX BEIIECTB, MOITBEPIHKAAS
OMMCaHue IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

® COCTaBJISTh YPABHEHMS AJIEKTPOIMTUYECKON ITUCCOLMAIMU KHUCIIOT, IIEJIOYed U COJeil, MOJHbIe U COKpalléHHBbIE YpaBHEHUS
peakuuii MOHHOrO OOMEHa, ypaBHEHHUs peakUuid, MOITBEP)KIAIOUINX CYIIECTBOBAaHHWE T'€HETUYECKOHM CBSI3M MEXAY BelleCTBaAMU
Pa3IUYHBIX KIIACCOB;

PacKpbIiBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpPEAKLIUN MOCPEACTBOM COCTaBJICHHUS 3JEKTPOHHOro OajaHca ATHX
peaKuuii;

MIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOEHHUS, BO3MOXKHOCTHU MPOTEKAaHUS XMMHUYECKUX IMpEeBpallleHudl B
Pa3IMYHbIX YCIOBUSIX;

BBIYUCIIATH OTHOCUTENBHYIO MOJICKYJISPHYIO M MOJIIPHYIO MAaCChI BEIIECTB, MACCOBYIO JIONI0 XUMHYECKOTO 3JIEMEHTa 10 (Gopmylie
COEIMHEHMSI, MACCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUUYECKOM peaklinu;

coOro1aTh TpaBuia TOJB30BAHUS XMUMHUYECKON IOCYIOH U JIabopaTOpHBIM O0OpYIOBAaHUEM, a TaKKe IpaBuja OOpaIlleHHs ¢
BELIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSAMHU MO BBIMOIHEHHUIO JJAOOPATOPHBIX XMMHUYECKUX OMBITOB IO MOJYyYEHHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U YTJIEKHUCIIOTO ra3a);

MPOBOANTh PEAKIUH, MOATBEPKAAIONINE KAYECTBEHHBIH COCTaB PA3JIMYHBIX BEIIECTB: PACIIO3HABATH OIMBITHBIM MyTEM XIIOPHU-,
Opomun-, noaua-, kapobonat-, pocdar-, cunukar-, cyabdar-, TMIAPOKCUA-UOHBI, KATHOHBl aMMOHHMSI Y1 MOHBI M3yYE€HHBIX METAJIOB,



MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPTaHUYECKUX BEILECTB;

e MPUMEHSATH OCHOBHBIE ONEPAIlMU MBICIUTEIBHON NEATEIBPHOCTH — aHAIW3 W CHHTE3, CpaBHEHHUE, 0000IIeHNE, CHCTeMAaTHU3AINIO,
BBISIBJICHHE MPUYUHHO-CIICICTBEHHBIX CBS3€M — ISl M3Y4YEHHsI CBOMCTB BEIIECTB M XMMUYECKUX PEaKIUil, eCTECTBEHHO-Hay4YHbIE
METO/Ibl TI03HAHUS — HaOII0IeHNE, U3MEPEHHE, MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeabHbI U MBICJICHHBIN).

TEMATHYECKOE IINTAHUPOBAHME 9 KJIACC

KosunyecTBO 4acoB JJIeKTPOHHbIE JdeATeIbHOCTD
No /i HaumeHoBaHue pa3ieioB U TeM Kont I (undposbie) yauTes
nporpamMMbl Bceero poiL. PAK 1 ,6pasos.pecypent
padoThI pao.
Pa3nen 1. BemecTBO 1 XMMHYeCKHeE PeaKIUU
11 [ToBTOpeHue U yriaydieHne 3HaHUH 5 1 0 bubnmoreka [[OK | ycranoBka Ha
' OCHOBHBIX pa3JIesioB Kypca 8 kiacca https://m.edsoo.ru/| aKTHBHOC y4acTHE
7f41a636 B pCIICHNHN
MPAKTUYECKUX
3a/1a4
TEXHOJIOTHYECKOU
Y COLUAIBHOMN
HAIPaBJIEHHOCTH
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnmuoteka [IOK | mnpuBneuenue
' peaxuuii https://m.edsoco.ru/ | BHUMaHUS K
7f41a636 LHEHHOCTHOMY
ACTICKTy
M3Yy4aeMbIX
SIBJICHUU
13 DIIEKTPONUTHYECKAS TUCCOLIAIIUS. 8 1 1 bubnmoreka [IOK | opranuzamnus (bOPM
XUMHUYECKUE PEaKI[MK B paCTBOpax https://m.edsoo.ru/ | HWHAMBHIYaILHOU
7f412636 H IPYIIIOBOH
yueOHoI
JeSITENIBHOCTH
Hroro mo pazaeny 17
Pasznen 2. HeMeraibl M X COeTHHEHUS



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

21 OO01mas XxapakTepuCTUKa XUMHYECKHUX 4 bubnuoteka [IOK | mnpuBneuenue
' anemeHTOB VIIA-rpymmel. ["agoreHs https://m.edsoo.ru/| BHHMaHMSA K
7f41a636 [NEHHOCTHOMY
ACTIeKTy
H3y9aeMbIX
SIBJICHUI
OO01mas XxapaKTepUCTHKA XUMHYCSCKHX
292 R 6 bubnmoreka [IOK | opranuzanus popm
: aneMeHToB VIA-rpynmnsl. Cepa u eé .
S https://m.edsoo.ru/ | WHAHBHIYAIBHOU
A 7f41a636 M TPYNNOBOH
yueOHoI
JEATECIbHOCTH
OO01mas XxapakKTepUCTHKA XMMHYSCKUX
213 7 bubmuoreka [IOK | opranuszamus Gopm
: sneMeHToB VA-Tpynmsl. A30T, pochop 1 ux o
S https://m.edsoo.ru/ | HWHAUBUAYATbHOM
A 7f41a636 U TPYTINOBOi
yueOHOI
JEATEIbHOCTH
OO01mIas XxapakTepUCTHKA XHMHUYCCKUX
2.4 P P 8 bubnmuoteka [IOK | opranmszamnus Gpopm
' aneMeHToB |VA-Tpynnsl. Yriepon u o
KPEMHHH M UX COEIUHEHUS ttps://m.edsoo.1u/ | MHAVBHAYATLHOH
p A 7f41a636 M IPYNTOBOi
yueOHoI
JEATECIbHOCTH
Hroro mo pazaeny 25
Paznen 3. MeraJliibl M HX CO€TUHEHHUA
. Bubmnoreka [IOK a3BUTHE:

3.1 OO0111e CBOMCTBAa METAILJIOB 4 1 p .
https://m.edsoo.ru/ | TMO3HaBaTCIbHOU
7f41a636 aKTHBHOCTH,

CaMOCTOSITEIBHOCT
U, HHUI[UATUBBEL,
TBOPYECKUX
crocoOHOCTEH
. bubnmoreka [IOK | pa3Butue:
3.2 Baxneiimme MeTamIbl 1 KX COCIUHCHUS 1 .
6 https://m.edsoo.ru/ | TMO3HaBaTCIbHOU



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

7f41a636 AKTUBHOCTH,
CaMOCTOSTEIIBHOCT
U, THUIAATUBBI,
TBOPYECKUX
criocoOHOCTEH
Hroro no pasneny 2
0
Pa3znen 4. XuMusi 4 oKpy:Kamoas cpeaa
4.1 BemectBa 1 Matepuaibl B )KU3HU YEJIOBEKA 3 0 0 bubmmorexa [IOK |- nemoncrpaus
https://m.edsoo.ru/ | BaXHOCTH
7412636 o0yd4eHus Ha
MPOTSKEHUH BCEH
JKM3HU 1
A Q11113 (0)
npodeccuoHaIbHO
U IeATEeNbHOCTHU
Hroro mo pazaeny 3
but6mmoreka [IOK
PesepBHOC Bpems 3 0 0
P P https://m.edsoo.ru/
7f412636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 6 4 7
8

INIOYPOYHOE IIJIAHUPOBAHUE

9 KJ/IACC
KoanuectBo yacos JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Kontpoabubie | IlpakTuueckue
n/n Bcero U3y4YeHUS o0pa3oBaTe/bHbIC
padoTbI padoThI

pecypchl



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

Ilepnonnueckuil 3aK0H.
Ilepnonnueckas cucrema

bu6nmmoreka [IOK

1
XUMHYEeCKHX daeMeHToB JI. W. 06.09.2023 | https://m.edsoo.ru/00adb59e
Menpgeneena
3
2 aKE)HOMepHOCTI/I B UIBMCHCHUU BI/I6_]'[I/IOTeKa HOK
CROHCTE XPT_MH%CKHX DTICMEHTOB 06.09.2023 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHUOIOB
3 Knaccudukanus u HOMeHKIaTypa bubmmoreka [IOK
HEOPraHUYECKHUX BEILECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2
4 Buibl XUuMU4ueCcKOW CBS3U U THIIBI bubmuorexa [JOK
KPUCTAJUTHYECKUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel mo teme
5 ~
«IToBTOpEHUE 1 yriydneHue 3HaHui 20.09.2023
OCHOBHBIX pa3JieloB Kypca 8 Kiiacca
6 Knaccuukanus XuMmuaecknx bubnuoreka [IOK
peakIui Mo pa3InIHBIM IPHU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbcb0
H o
e
PeAKIIH. 27.09.2023 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKITHIX
[lonsiTHE O XMMHYECKOM
paBHOBecHH. DaKTOPHI, BIUIIONTUE
8 Ha CKOPOCTh XUMHUYECKOU PEAKIIMH K bubmorexa OK
P P 27.09.2023 | https://m.edsoo.ru/00adc28c
MOJIOXKEHNE XUMUICCKOTO
paBHOBECHS
9 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK
peaknuu 04.10.2023 | https://m.edsoo.ru/00adcade
Teo 3JIEKTPO €CKOM
10 I/IC(ID)(I)/I HI/I;I I/II:pCJII/II;I'IZI;I{[IIﬂe u cHna6LIe bubmmorexa [JOK
A HHAtH. 04.10.2023 |  https://m.edsoo.ru/00adcd68
DJIEKTPOIIUTEL
11 HonHbIe ypaBHEHUS pEaKIUMN bubmorexa [JOK
P peartt 11.10.2023 | https://m.edsoo.ru/00add448



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

XUMHUYECKHE CBOMCTBA KUCIOT U
OCHOBAaHUH B CBETE IIPEACTABICHUI

bu6nmmoreka [IOK

12
00 AIIEKTPOTUTHIECKON 11.10.2023 | https://m.edsoo.ru/00add5d8
IACCOIAAIINN
X N o
| e e i
e N 18.10.2023 | https://m.edsoo.ru/00add8b?2
ANEKTPOIUTHICCKOM UCCOITUAIIIH
14 [TonsiTHe 0 TUAPOIU3E CONEH bu6nmmoreka [IOK
18.10.2023 | https://m.edso0.ru/00add9d4
15 O06o001IeH e U cucTeMaTU3alus bubnnoreka [IOK
3HAHUI 25.10.2023 | https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
16 «Pemenue s3xciepuMEHTAITLHBIX bubmorexa LOK
p 25.10.2023 | https://m.edsoo.ru/00addbfa
3a1a9»
Kontponbnas padota Ne2 o teme
17 «DIIEKTPOIUTHYECKAS TUCCOLINALIAS bubmiorexa HOK
P a HHATHL 08.11.2023 | https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIUU B PACTBOPAX)»
OO01mmas xapakTeprCcTHKa FaJIOTCHOB.
18 XHUMHUYECKHE CBOMCTBA HA IIPUMEDE bubmorexa HOK
PHUMEp 08.11.2023 | https://m.edsoo.ru/00addfe2
XJIopa
Xnopooaopoa. CossiHasg KUCIOTa,
19 XAMHYECKHE CBOHCTBA, ITOJIYICHNE bubmmorexa [OK
’ yi ’ 15.11.2023 | https://m.edsoo.ru/00ade104
IIPUMEHEHNE
[TpakTrueckas padota Ne 2 o Teme
20 «[TonydeHne COJITHON KUCIIOTHI bubmorexa HOK
yi . N ’ 15.11.2023 | https://m.edsoo.ru/00ade348
U3Yy4YCHHE € CBOMCTBY
Beruncnenus no ypaBHEHUIM
21 XAMHYECKHUX PEAKINiA, €CIIN ONH U3 bubmorexa LIOK
peaxiu, A 22.11.2023 | https://m.edsoo.ru/00ade488
peareHToB J1aH B H30BITKE
99 OO6mrast XxapaKTepruCTHKa JIEMEHTOB bubmmoreka [JOK
VIA-rpynibt 22.11.2023 | https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
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https://m.edsoo.ru/00ade64a

AnIOTpOmHBIE MOIU(PUKAIIUHA CEPHI.
Haxoxnenue cepbl 1 €€ cOeTMHEHUI

bu6nmmoreka [IOK

23 B IIpUpo/ie. XUMUYECKHE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopo1, CTpOCHHUE, bubmuorexa [JOK
(busnvecKre 1 XUMUYCCKHE CBOWCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHasi KHUCIIOTA,
25 ¢buznvecKkue 1 XUMUYECKHe bubamorexa LHOK
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNE
XUMUYECKUE peaKlny, JeKaIlle B
OCHOBE MPOMBIIUIEHHOTO Crocoda
26 IIOJIy4YEHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arpsi3sHEHUE 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpY>Karolen cpebl COeTUHEHUSIMU
cepsl
97 Brruucnenue MaccoBoil JOJIM BBIXOJ1A bubmuorexa [JOK
IIPOJYKTa peakuuu 13.12.2023 | https://m.edsoo.ru/00adec8a
OO11ast XapakTepUCTUKA 3JIEMEHTOB
28 VA-rpynmnsl. A3o0T, bubmmoreka [IOK
pacnpocTpaHEHUE B IPUPOJIE, 13.12.2023 | https://m.edsoo.ru/00adeeab
¢bu3nyeckre 1 XuMHUYECKHE CBOMCTBA
AMMuak, ero pusnyeckue u
29 XUMHYECKHE ci)oﬁCTBa MIOJIy4YEHUE U bubmmorexa LIOK
’ 20.12.2023 | https://m.edsoo.ru/00adf004
MIpUMEHEHHE
[TpakTrueckas padota Ne 3 o Teme
30 «[Tomydenne aMMuaKka, H3y4eHHE €ro bubmmorexa [IOK
. ’ 20.12.2023 | https://m.eds00.ru/00adf180
CBOWCTB»
31 A3OTHas KUCIOTa, e€ pusnueckue u bubmmoreka [IOK
XMMHUYECKHE CBOWCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
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32

Hcnons30BaHye HUTPATOB U COJIEH
aMMOHHS B KQU€CTBE MUHEPAIbHBIX
yaoOpeHuit. XuMu4ueckoe
3arpsI3HEHUE OKPYKAIOIEH CPEJIbI

27.12.2023

bu6nmmoreka [IOK
https://m.edso0.ru/00adf518



https://m.edsoo.ru/00adf518

COCIUHCHUAIMH a30Ta

dochop. Oxcua hocdopa (V) u

33 dochopnas kucnora, puznyeckue u bubamorexa HOK
P N 10.01.2024 |  https://m.edsoo.ru/00adf68a
XUMHAYECKHE CBOWCTBA, TOTyYCHHE
Ucnons3oBanne pocdatos B
34 KaueCTBE MUHEPATbHBIX YIOOPECHUH. bubnnoreka [IOK
3arpsi3HeHue NPUPOIHON Cpebl 10.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu
Vrunepon, pacupocTpaHeHUE B
35 npu 2 g gmniec;:{e 1 XUMUYECKHE bubmorexa OK
PHPOAC, 17.01.2024 |  https://m.edsoo.ru/00adfd9c
CBOHCTBa
Oxcupl yriaepona, ux Gpusndeckue u
36 XUMHUYECKHUE CBOMCTBA. bubmuorexa [JOK
DKosornyeckue npoOIeMsl, 17.01.2024 | https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OkcuaoM yriepoza (1V)
37 VYronbHast KUCI0Ta U €€ CONu bubmmorexa [JOK
24.01.2024 | https://m.edso0.ru/00ae006c
[Tpaktrueckas padota Ne 4 o Teme
38 "IlosryueHne yriaekuciaoro rasa. bubmmoreka [IOK
KavecTBenHast peakius Ha KapOOHAT- 24.01.2024 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHavanbHEIE 11O 00
39 0 rpa];;qeqcm;; zle HeciiiiHKaK 0 bubamorexa LHOK
P B 31.01.2024 | https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yTiiepo/ia
40 Kpemnunii u ero coequHeHus brbmorexa TOK
P A 31.01.2024 | https://m.edsoo.ru/00ae080a
a1 [TpakTuyeckas padota Ne 5. bubnuoreka [IOK
Pemenue sxcriepuMeHTabHBIX 3,124 07.02.2024 | https://m.eds00.ru/00ae0bf2
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o TeMe «BakHeilnme HeMETAIUIBI U
UX COETMHEHU

Kontponbnas padota Ne3 o teme

bu6mmoreka [IOK

42 «BaHCHUINE HEMCTAILIBI H HX 07.02.2024 | https://m.edsoo.ru/00ae0el8
COCAUHCHHUS»

OO6m1ast xapakTeprucTUKa
XUMHUYCCKUX IJICMCHTOB —

43 METaI0B. MeTannnueckas CBs3b U bubmuorexa [JOK
MeTaJUTHYecKasi KpucTaTmaecKas 14.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. PU3n4YecKue CBOMCTBa
MCTAJIJIOB
XUMHYECKHE CBOMCTBA METAIJIOB.

44 DNEKTPOXUMHYECKUN Psift bubamorexa LHOK

N 14.02.2024 | https://m.eds00.ru/00ael1156
HaIps>KCHUU MCTAJIJIOB
OO6mmwme crmocoOb! MOTyYeHUS
MCETAJIJIOB. CHHaBBI. Briuncnenus no
45 YPaBHEHUSIM XUMHUYECKUX PEAKIIMM, bubamorexa LHOK
21.02.2024 | https://m.edso0o.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJICPKUT
IpUMECH
46 [TonsiTHE O KOPPO3UU METAIIIOB brbmorexa OK
21.02.2024 | https://m.edsoo.ru/00ae1278
Bbu6nuoreka [JOK

41 [Henorsie MeTaeL 28.02.2024 | https://m.edsoo.ru/00ae14b2

48 Okcuabl ¥ TUIPOKCUIBI HATPUS U bubnnoreka [IOK
KaJTust 28.02.2024 | https://m.edsoo.ru/00ae14b2

49 [IlenoyHO3eMENBHBIC METAIIITBI — bubmuoreka [JOK
KJIBIAN 1 MarHui 06.03.2024 | https://m.edsoo.ru/00ael15e8

50 Baxueiinme coetnHeHUs Kb bu6nmmoreka [IOK
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06.03.2024 | https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U cucTeMaTU3alus
3HAHUU 13.03.2024
50 JKEcTKOCTh BOJBI 1 CIIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHUs 13.03.2024 | https://m.eds00.ru/00ae1886
IT 6ota Ne 6
- L }IIZE}'KTI;‘-IGCKEI}I pabora o :FGMG BuGmiorexa [IOK
e OCTBHBOHH 1 METOARL €€ 20.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bu6nmmoreka [IOK
54 A
FHTOMIHIH 20.03.2024 | https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHIA U bubmmoreka LIOK
TUAPOKCHU]IA 27.03.2024 | https://m.edsoo.ru/00aelc64
bu6nmmoreka [IOK
>0 Keneso 27.03.2024 | https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUIBI M COJIH JKeJe3a bubnnoreka [IOK
(1) u xene3a (1) 10.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cucTeMaTH3alus
3HAHUU 10.04.2024
[TpakTrueckas padora No 7.
59 Pemenue sxcriepMMeHTaIbHBIX 3a/1a4 bubmmoreka [IOK
1o TeMe «BaxxHeime MeTauibl U uX 17.04.2024 | https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus no ypaBHeHUSIM
XUMHYECKHUX PEAKIIHiA, €CJIU OJIUH U3
60 peareHToB JaH B U30bITKE WIH bubnumoreka [IOK
COJICPKUT MpUMeCH. Beruucienus 17.04.2024 | https://m.edsoo.ru/00ael1750

MacCOBOMH JIOJIM BBIXO/A MPOAYKTA
peakuu
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O0001IeHYE ¥ CUCTEMATU3 AU

61
3HAHUU 1 24.04.2024
Kontponbnas padota Ne4 o teme
62 i 1
«Baxxnelme MeTamibl U UX 94.04.2024
COETMHEHUS»
BemwectBa u Mmarepuaisl B bubmmorexa [IOK
63 . 1
IIOBCEIHEBHON KU3HU YETIOBEKA 15.05.2024 | https://m.eds0o.ru/00ae3f50
XHUMHYECKOE 3arps3HEHUE bubmmoreka [IOK
64 . 1
OKpY>Karollen cpebl 15.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnnoreka [IOK
AKOJIOTUYECKHUX TIPOOIeM 22.05.2024 | https://m.edsoo.ru/00ae4270
66 PeseprubIil ypok. O600611eHIE 1 1 bubmmoreka [JOK
cUCTEMATHU3aIHI 3HAHUHN 22.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0o01IeHNE 1 1 bubnmoreka [IOK
CUCTEMATHU3AaIHI 3HAHUHI 29.05.2024 | https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0o01IeHNE U 1 bubnuoreka [IOK
CHUCTEMATH3AINA 3HAHUHN 29.05.2024 | https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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