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IosicHUTENLHAA 3aNNCKA.

CoBpeMeHHBIH cTaHnapT coAepKaHus 00pa30BaHM 10 XUMHHU MTPELyCMaTPUBACT CO3/IaHUE YCIOBUH IS
JOCTHKCHMS YUAIMMUCS CIEAYIOIUX LIeJIeH: OCBOEHUE OCHOBHBIX ITIOHATHI U 3aKOHOB XMMMH; OBJIAJICHUE
YMEHHUSMH IPOU3BOJUTH PACYETHI HA OCHOBE XUMUYECKUX (POPMYJI BEIIECTB M YPaBHEHUH XUMUYECKHX
pEeaKIMii; pa3BUTHE MIO3HABATEIbHBIX HHTEPECOB U MHTEIIEKTYaIbHBIX CLIOCOOHOCTEH B IIpoIiecce MPOBEICHHS
XMUMHAYECKOT0 SKCIIEPHUMEHTA, CAMOCTOSATEIILHOTO MTPUOOPETEHUS 3HAHUN B COOTBETCTBHH C BOSHUKAIOIIUMHU
KU3HEHHBIMU [TOTPEOHOCTAMU; IPUMEHEHHE NOJYUYESHHBIX 3HAaHUNA U YMEHUH I PELICHUs IPAKTUYECKUX
3a]a4 B MIOBCEIHEBHOW KM3HM; BOCIIUTAHHE OTHOIICHHS K XMMUHU KaK K OTHOMY U3 (hyH/IaMEHTaIbHbIX
KOMIIOHEHTOB €CTECTBO3HAHUS U HJIEMEHTY 00I11e4eI0OBEYECKON KYJIbTYPBI.

Pemrenue 3a1a4 1 BBINOJIHEHUE YIPAXHEHUH 3aHIMAET B XUMHUUECKOM 00pa30BaHNUU BaKHOE MECTO, TaK
KaK 3TO OJMH M3 IPUEMOB O0OyYeHHs, IOCPEICTBOM KOTOpOro obecrneuuBaercs 0osee IyOOKOe M IOJIHOE
yCBOEHHE Yy4eOHOro Marepuana 1o XuMuu. YToObl HAyYUThCS XUMHH, U3YYEHUE TEOPETHUYECKOTO MarepHasa
JOJDKHO COYETaTbCsd C CHCTEMAaTMYECKMM HCIIOJIB30BAHMEM PELICHWS pa3iIUYHbIX 33Ja4 U BBIIOJHEHUS
yIpaKHEHUN

Pemenne 3amad M BBINOJHEHUE YNPa)KHEHUN CONEHCTBYET KOHKPETHU3ALMM M YIPOYCHHMIO 3HAHUM,
pa3BUBAE€T HABBIKU CAaMOCTOSTENBHOM pPAaOOTHI, CIYKUT 3aKpEIJICHUIO B MaMATH YYaIIMXCHd XUMHYECKHX
3aKOHOB, TEOPUM M Ba)XKHEUINMX MOHATUHM. BbINonHeHWE 3amady M yNpaKHEHMH paclIupseT Kpyrosop
ydaluxcs, M03BOJISIET YCTAHABIINBATH CBA3U MEXIY SIBICHUSMHU, MEXy INPUYUHON U CIEICTBUEM, PA3BUBACT
YMEHHME MBICIUTD JIOTMYECKH, BOCIMTHIBAET BOJIO K IPEOJOJICHUIO TPYOHOCTEH. YMEHHE pellaTh 3a1aud,
BBIIIOJHATh YIPAXXHEHUs SBISETCS OJHMM M3 IIOKa3aTeledl ypOBHS pa3BUTHUSI XMMHMUYECKOTO MBIIIJICHUS
yyaiuxcs, IiyOruHbl YCBOCHHUS UMH Y4eOHOI0 MaTepHara.

IIporpaMMa 31€KTUBHOTO Kypca «XUMHMS B 337ja4ax U yIPAKHEHUAX» MpEAHAa3HauYeHa JUIsl ydaumxces 8
KJIacCOB 00111€00pa3oBaTeNbHON WIKOIbI. B IIKOIBHOW mporpamMme CyLIECTBYET 3IH30UYECKOE BKIIOUEHUE
pacueTHBIX 3aJa4 B CTPYKTYpY YPOKa, YTO CHUXKAET TUAAKTUYECKYIO POJIb KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEH,
U MOKET NPUBECTU K IOBEPXHOCTHBIM MPEICTABICHUSAM Yy YYallUXCS O XHMHU3ME IPOIECCOB B MPHUPOJE,
TEXHUKE M BBI3BaTh 3aTPyAHEHHS B JalbHEWIIEM M3ydeHHU XUMHUH. CO3HATENbHOE M3yYEHUE OCHOB XHMHU
HEMBICTUMO 0€3 NMOHMMAaHMS KOJUYECTBEHHOH CTOPOHBI XMMHUYECKHMX IpoleccoB. Peanusanus mnporpammsl
OCYILECTBIISICTCS HA OCHOBE MEKIPEAMETHBIX CBA3€H XMMHMU C MaTeMaTUKOM, pusnkoit B o0beme 34 yacos.

OOyueHue Mo MporpaMMe 3JEKTUBHOTO Kypca MOMOKET yYallUMCsl OCYIIECTBUTH BBIOOp MpoQuiis Jist
nocjenyromero o0y4eHus B CTaplIMX KJaccax, a yYMTeN0 JacT Bpems JUIsl 3aKperyieHHs MpOrpaMMHBIX
HAaBbIKOB M YMEHUH 110 XUMUHU.

Heapb Kypca: co3naTh YCIOBHS TSl pealii3allii MUHUMYMa CTaHIapTa CoJlep:KaHusl 00pa3oBaHUs 32 KypC
OCHOBHOI>'I IIKOJIBI, OTpa6OTaTI) HAaBBIKH peHIeHI/ISI 3a1a4 U MOATOTOBUTH IIIKOJBHHUKOB K 60.]'[66 FJ'IY60KOMy
OCBOEHUIO XMMHH B CTAPIIUX KJIaccax.

OcHOBHBIC 32Ja4H:

- obecrieyeHre MIKOJIbHUKOB OCHOBHOM U TTIaBHOM T€OpETHYeCKOi MHpOopMaIuei;

- 0TpaboTaTh HABBIKU PEIICHUS MTPOCTEHINNX 3a/1a4;

- HauaTh (OPMUPOBATH CBS3b MEXKY TECOPETUUCCKUMH U IPAKTHUECKUMHU 3HAHUSMU YUaIIUXCS;

- MOJATOTOBHUTH HEOOXOUMYIO 0a3y JIsl pEIICHUs pa3IMYHBIX TUIIOB 33/1a4 B CTAPIINX KIIaccax.

Copep:xaHne COOTBETCTBYET MUHUMAJIbHBIM TPEOOBAHUAM CTaHIapTa 00pa30BaHUs, a TAKKE COIACPKUT
HEKOTOPBIA MaTepHaJ IO YIITyOJeHUIO Kypca XUMHH B 8 KJlacce, Ha KOTOPBIH CllelyeT OOpaTUTh BHUMaHUE JIJIS

YCIEITHOTO U3yUYeHUs Jajee (KPUCTAIIOTHAPATHI, pa3InyHbIe CIOCOOBI BRIPAKEHHS COCTaBa pacTBOPA,
pa3iIMyYHbIe CIIOCOOBI MPUTOTOBICHHUS HEOOXOIMMOTO PacTBOPa; KauyeCcTBeHHbIE peakunn). Kaxnas Tema



COZIEPKUT HEOOJIBIION TEOPETUUECKHII MaTepHuall, a TIaBHOE — 0O0JIBIIOE KOJIMYECTBO PA3IMYHbBIX 33a4. ITO
HE00X01uMO i (GOPMHUPOBAHHUS U PA3BUTHS HABBIKOB aHAIIM3a, CPABHEHHUSI, 0000ILEHHs, caMOaHalTu3a 1
CaMOKOHTPOJIsI, yMEHUH YCTaHABIMBATh NPUYMHHO — CJIEJICTBEHHBIC CBSI3U MEXK/y pa3IMYHBIMU (PaKTaMHu,
YMEHHUH /Ie7aTh BBIBOJBI, OTCTaUBaTh CBOIO TOUKY 3peHus. IIpoaoskuTebHOCTh Kypea 34 yaca B HEJEIIO.

I/ISyIIGHI/IC XHMUHU B 8 Kj1acce HampaBJICHO Ha JOCTUKCHHUC 06y‘1aIOH_[I/IMI/IC$I JIMYHOCTHBIX, METAIIPEAMETHBIX U

MPEIMETHBIX Pe3yIbTaTOB OCBOEHUS y4eOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBbTATHI

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHS IPOTPAMMBbI OCHOBHOT'O OOIIIET0 00pa30BaHMsI TOCTUTAIOTCS B XOJIC
00y4YCeHHsI XUMHUH B €IMHCTBE YUCOHOM U BOCITUTATEILHON AesATeIbHOCTH OpraHu3aiii B COOTBETCTBHU C
TPaTUIIMOHHBIMHA POCCHUCKUMH COIIMOKYJIbTYPHBIMU M IyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IPHHATHIMU B
06H.[eCTBe [IpaBuJiaMyd U HOpMaMU IMOBECACHUA U CHOCO6CTByIOT mnponeccaM CaMOIIO3HAHUA, CaMOpPa3BUTHUA U
COIMAITU3AIUN 00yJarOIIIHXCS.

JIMYHOCTHBIE PEe3yIIbTAThl OTPAKAOT CHOPMHUPOBAHHOCTH, B TOM YHUCIIC B YaCTH:

IMaTpuoTHYECKOr0 BOCTIMTAHUS

1) HNEHHOCTHOI'O OTHOLICHHA K OTCUCCTBCHHOMY KYJIbTYPHOMY, HCTOPUICCKOMY U HAYYHOMY HACJICAUIO,
MIOHUMAaHHMs 3HAYCHUS] XUMHYCCKOW HAYKHU B KHU3HH COBPEMEHHOTO O0IIECTBA, CIOCOOHOCTH BIIAJICTh
JOCTOBEPHOI HH(POPMALIUEH 0 IEPETOBBIX JOCTHKCHUAX U OTKPBITHIX MUPOBOW M OT€YECTBEHHON XUMHH,

3aNHTCPCCOBAHHOCTU B HAYYHBIX 3HAHUAX 00 YCTPOﬁCTBC MHUpa 1 O6H.[6CTB8.;

I'paxxaaHCKOro0 BOCIMTAHUA

2) TpencTaBIeHHS O COUMATIBHBIX HOPMAX U MPABHIIAX MEXIMYHOCTHBIX OTHOIIECHHH B KOJUICKTUBE,
KOMMYHHUKATHBHOM KOMIIETEHTHOCTHU B OOILIIECTBEHHO IOJIE3HOM, yueOHO-UCCIIeA0BATEILCKON, TBOPUECKOH U
APYTHUX BUAAX ACATCIBbHOCTU; TOTOBHOCTHU K pa3H006pa3H01?1 COBMECTHOM ACATCIIbHOCTHU IIPH BBIITOJIHCHUHA
y‘lC6HBIX, IMMO3HAaBaTCJIbHBIX 3a/la4, BbIIIOJIHCHUU XUMUYCCKUX OKCIIEPUMECHTOB, CO3JIaHNN y‘IG6HBIX IIPOCKTOB,
CTpEMJIEHHS K B3aUMOIIOHUMAaHHIO U B3aUMOIIOMOILH B ITPOLIECCE ITOM yueOHOU AeATeNbHOCTH; TOTOBHOCTH
OLIEHMBATb CBOE MIOBEJCHUE U IIOCTYIIKHA CBOUX TOBAPHILEH € MO3UIUHY HPABCTBEHHBIX U IIPABOBBIX HOPM C

y4€TOM OCO3HAHMSI TOCJIEACTBUI ITOCTYIIKOB;

IlenHOCTH HAYYHOI'O MO3HAHUSA

3) MHPOBO33PEHUYECKUX MPEICTABICHUI O BEIIECTBE M XUMUYECKOH PEaKIUH, COOTBETCTBYIOLINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABISIOLIMX OCHOBY JUISl IOHUMAHHUS CYIIHOCTH HAyYHOU
KapTUHBI MHUpPa; NPEJCTABICHNI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI IPUPOIbI, B3AUMOCBS35X UEJIOBEKa C
IIPUPOIHOM CPENOil, O POJIU XUMUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) To3HaBaTEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJY4YCHNUE HOBBIX 3HAHMII 0 XUMHHU, HEOOXOJUMBIX JUTS
00bsICHEHHsI HAOII01aeMBbIX IIPOLIECCOB U SIBJICHUI;

5) mo3HaBarenbHON, MHOOPMAMOHHON U YUTATEIBCKOW KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIIbHON
paboThI ¢ y4eOHBIMHU TEKCTaAMHM, CIIPABOYHOM JTUTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMHU CPEICTBAMHU
MH(QOPMALIMOHHBIX TEXHOJIOTHIA;

6) wuHTepeca K OOYYCHHIO U MO3HAHMIO, JIIOOO3HATEIFHOCTH, TOTOBHOCTH M CIHOCOOHOCTH K
camM000pa30BaHUIO, IIPOEKTHONW U HUCCIIEOBATEILCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOODY

HaIMpaBJIEHHOCTH U YPOBHS 00y4€HUs B JaJIbHEHIIEM;
®opMuUpOBaHHUS KYJIbTYPbI 310POBb
7) 0CO3HaHU IEHHOCTH )KU3HU, OTBETCTBEHHOI'O OTHOILICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha 370POBBIN

00pa3 KHU3HHU, OCO3HAHUS MTOCIIEICTBUM U HETIPHUATHUS BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOTOI,



HAapKOTHKOB, KypeHI/ISI), HCO6XO,I[I/IMOCTI/I COGJ’IIOI[CHI/ISI IIpaBuUJl 0e30macHOCTH npu O6paH_[eHI/II/I C XUMHNYCCKHNMH

BEIIECTBAMH B OBITY U PEAbHON )KHU3HU;

TpyaoBoro BocniuTanus
8) uHTepeca K NPaKTHIECKOMY H3YUICHHUIO MpodeccHii i TpyAa pa3inaHOrO PO, YBAKEHUE K TPYLY U

pe3ylibTaTaM pr,[[OBOfI ACATCIIBHOCTHU, B TOM YHCJIC HAa OCHOBC IIPUMCHCHHA ITPEAMETHBIX 3HAHUHU 110 XUMUH,
OCO3HAHHOTO BHIOOpA MHAUBHUAYAIBHON TPACKTOPUH MPOIOJKEHHS] 00pa30BaHus C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; YCIEITHOM MpodhecCHoHaTbHON

JESITeTbHOCTU M Pa3BUTHS HEOOXOAMMBIX YMEHHIA; TOTOBHOCTh aJJallTUPOBATHCS B MPO(ECCHOHATILHOM cpeie;

IKO0JIOTHIECKOr0 BOCIIUTAHHS

9) 9KOJIOTHYECKH I1e7IECO00Pa3HOr0 OTHOIICHHUS K TPUPOJIC KaK HCTOUHHUKY )KHU3HU Ha 3eMJie, OCHOBE €&
CYIIIECTBOBAHHUS, TOHUMAaHUS IICHHOCTH 3JI0POBOTO M O€301MaCHOTO 00pa3a KU3HU, OTBETCTBEHHOT'O OTHOIIICHUS K
cOOCTBEHHOMY (PU3HUECKOMY M IICUXUYECKOMY 3/I0POBbIO, OCO3HAHUS IIEHHOCTH COOFOJCHUS MPaBHII 0€301acHOTO
IIOBCACHUA HpI/I pa60Te C B€UICCTBAMU, a TaAKXXEC B CI/ITyaHI/IHX, yrpoxca}oumx 3I[OpOBLI-O " )KU3HU JHOI[GI\/'I;

10) cmocoOHOCTH MPUMEHSTH 3HAHUS, TOJyJaeMbIe TPH U3yUYCHUH XUMUH, JJIS PEIICHUS 3a/1a4, CBSI3aHHBIX C
OKpY’KaroIel IPpUPOTHON CPEIOH, TOBBIIIICHHUS YPOBHS 9KOJOTHUECKON KYJIBTYPhI, 0CO3HAHUS TII00aTBHOTO
XapakTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH MX PEIICHHS MOCPEICTBOM METOJ0B XUMHUH;

11) 5KOJOTHYEeCKOro MBINUICHHUS, YMEHHUS PYKOBOJICTBOBATLCS UM B MO3HABATEIbHOM, KOMMYHHKATHUBHOW U

COLIMAJIbHOM IPAKTHKE.
METAINIPEIMETHBIE PE3YJIbTATbI

B coctaBe MeTanpeaMeTHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYMMBbIE /17151 (POPMUPOBAHUS MUPOBO33PEHUS
oOIlIeHayYHbIe TIOHATHS (3aKOH, TEOPHs, TPUHLIUI, TUTIOTE3a, (DaKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U 1p.),
KOTOPBIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MTPEIMETaX U IMO3BOJISIOT Ha OCHOBE 3HAHHH U3 3TUX
npeaMeToB pOpMUPOBATH MPECTABICHUE O IIETIOCTHON HayYHON KapTUHE MUPA, U YHUBEPCAIbHBIC yueOHbIS
neicTBus (Mo3HaBaTeNbHbIC, KOMMYHUKATUBHBIE, PETYJIATUBHBIC), KOTOPBIE 00eCTIeunBaOT (OPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSATEIHHOMY IJITAHUPOBAHUIO M OCYIIECTBICHHUIO YYEOHOM e TeIbHOCTH.

MeTanpeaMeTHbIe pe3yIbTaThl OCBOSHHUS 00pa30BaTEIbHOM MPOrPaMMBI 10 XMMHUH OTPAXKAIOT OBJIAJICHHE

YHUBEPCAJIbHBIMU IMO3HABATCIIbHBIMHA I[CﬁCTBI/IHMI/I, B TOM YHCIJIC:

ba3oBbIMH JIOTHYECKUMHU 1eHCTBUSIMU

1) ymeHueM UCTONIBb30BaTh MPHEMBI IOTHYECKOTO MBIIUICHHUS IPH OCBOCHHU 3HAHUIA: pACKPBIBATH CMBICI
XUMHMYECKUX MOHATHH (BBIIEIATh X XapaKTepHbIE MPU3HAKH, YCTaHABIMBATh B3aUMOCBA3b C APYTUMU
MOHSTUSMH ), HCTIOJIB30BATh MOHATHSA U1 O0BSICHEHHS OTACIBHBIX (PAKTOB U SBJICHHIA; BHIOMPATh OCHOBAHUS U
KpUTEpUU IS KIaccu(PUKAIMA XMMHUECKHUX BEIIECTB M XUMHUYECKHUX PEaKIIHii; yCTaHABINBATH TPUIMHHO-
CJIEJICTBEHHBIE CBSI3U MEXKITy 00bEKTaMU U3YYCHUS; CTPOUTH JIOTHIECKHUE PACcCyKIIeHUS (MHIyKTHBHBIEC,
JeAyKTUBHBIE, [10 aHAJIOTUH); JIeJ1aTh BBIBOJBI U 3aKIIOYEHHS;

2) yMeHHEM MMPUMEHSTh B IPOLIECCE MO3HAHUS MOHATHS (IPEAMETHBIC U METAMPEIMETHBIC), CHMBOJIHYCCKHE
(3HAKOBBIE) MOJIEINIU, UCTIONb3YEMbIE B XUMUH, TPEOOPa30BbIBAThH IIUPOKO MPUMEHSIEMbIE B XUMUU MO/JIEIIbHbIE
Mpe/ICTaBICHNUs — XUMHUYECKUHN 3HAK (CUMBOJI 3JIEMEHTA), XUMUUecKast popMyIia u ypaBHEHHE XUMHUECKON
peaKknuu — MPH PelIeHu Y9eOHO-TT03HABATENIBHBIX 3a7a4; C YIETOM dTHX MOJICIIBHBIX TIPEICTABICHUH BBISBIISTH
Y XapaKTepHU30BaTh CYIECTBEHHBIE MPU3HAKH N3Y9aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX
peakuuii; BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHOCIIEICTBEHHBIE CBS3U U MPOTUBOPEYUS B U3y4aeMBbIX
Mpoleccax U sIBICHUAX; NpeuiaraTb KPUTEPUU JJIs BBISIBICHUS ATUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIL;
CaMOCTOSITENTLHO BBIOMPATh CIIOCO0 pelieHns yueOHOH 3a7aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEILICHUS,

BBIOMpPATh HanboIIee MOAXOISIINI ¢ yYETOM CaMOCTOSTEIBHO BBIJICIEHHBIX KPUTEPHUEB);

ba30BbIMH HCCII€I0BATEILCKHMH JeHCTBHIMHU
3) yMeHHEM HCITOJIb30BaTh MIOCTABJICHHBIC BOMIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHMS, & TAK)KE B KAUECTBE



OCHOBBI JJ11 (DOPMUPOBAHMS TUTIOTE3BI 110 MPOBEPKE MPaBUILHOCTH BHICKA3bIBAEMBIX CYXKICHHUIA,

4) npuoOpeTeHHeE OMbITa 10 IJIAHUPOBAHKIO, OPTaHU3AIMK U MPOBEACHUIO YYCHUYECKHX IKCIIEPUMEHTOB:
yMeHHe HaOJII01aTh 3a XOA0M IPOIecca, CAaMOCTOSTEIIBHO TPOTHO3UPOBATh €0 pPe3yJbTaT, (OpMYyITHPOBAThH
0000IIICHHSI ¥ BBIBOIBI IO PE3YJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICTOBAHUS, COCTABIATH OTYET O MPOCIaHHON

pabore;

PaGoToii ¢ undopmanmuei

5) yMeHHeM BBIOMpATh, aHATU3UPOBATh U UHTEPIPETUPOBATh WHPOPMAIIUIO PA3IMYHBIX BHIOB M (HOpPM
IPE/CTABICHUS, MOJYYaeMyl0 W3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOIYJIIpHAs JIUTEpaTypa XUMHYECKOTO
COZlepKaHus, CIIpaBOUYHbIE MOCOOUs, pecypchl MHTepHETa); KPUTUUECKH OLIEHUBATh MPOTUBOPEUYMBYIO U
HEJIOCTOBEPHYIO HH(OpMAIHIO;

6) ymMeHHeM MPUMEHSTh Pa3InYHbIC METO/IbI U 3aMIPOCHI MIPU MOUCKE U 0TOOpEe HHPOPMAIIUU U
COOTBCTCTBYIOIIUX JaHHBIX, HCOGXO}II/IMBIX JJIs1 BBITIOJTHCHUSA y‘le6HBIX U IIO3HABAaTCJIbHBIX 3aJa4 OHpCIICJIéHHOI‘O
THUIA; IPUOOPETEHUE OIbITAa B 00JIACTH UCIIOJIb30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
OBJIaJICHUE KYyJIbTYPOH aKTHUBHOI'O UCIIOJIb30BAHUS PA3IUUHBIX TIOMCKOBBIX CHCTEM; CAMOCTOATEIbHO BEIOMPATh
ONTUMAaJIbHYIO (pOpMy MpeCcTaBIeHHs HHYOPMALMK U WLTIOCTPUPOBATh PEIIaeMble 3a1a41 HECIO0KHBIMU
CXe€MaMH, AuarpaMMamu, Jpyrumu opmamu rpauku 1 UX KOMOUHAIMAMU;

7) yMEHHEM HCIIOJIb30BaTh M aHATM3UPOBATH B MpoOIIecce yueOHOM 1 UCCIIeI0BATEIbCKOM e TeTbHOCTH
uH(pOpMALNIO O BIUSHUN IPOMBIIIJIEHHOCTH, CEIECKOT0 X03HCTBA U TPAHCIIOPTa HA COCTOSTHHUE OKPY Karomen
HIPUPOTHOI cpenbl;

YHuBepcaJIbHBIMU KOMMYHHKATHBHBIMH el CTBUAMHU

8) ymeHueM 3a7aBaTh BOIPOCH (B X0JI€ MajI0Ora W/WIN JUCKYCCHH) TI0 CYIIECTBY 00CYKIaeMON TEMBI,
(bopMyIHpOBaTh CBOU MPEJIOKEHUS] OTHOCUTEIBHO BBHIIIOTHEHHS TPEI0KEHHON 3a/1a4u;

9) nproOpeTeHHe ONbITa MPE3CHTALMN PE3YJIbTATOB BBIOIHEHUSI XHMUYECKOT0 IKCIIEPUMEHTa (J1Ja00paTOpHOTO
OIIBITA, TAOOPATOPHOM PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BELIECTB, Y4EOHOTO IPOEKTA);

10) 3auMHTEpEeCOBaHHOCTh B COBMECTHOM CO CBEPCTHHKAMH II03HABATEJILHOM M HCCIIEIOBATEIILCKOM
AEATEeILHOCTH MPH PEIICHHN BO3HUKAIONINX MPO0IeM Ha OCHOBE y4éTa OOLIMX HHTEPECOB M COTTIACOBAHUS
no3unuii (00Ccyxk1eHusi, 0OMEeH MHEHHUSIMU, «MO3TOBBIE IITYPMBbD», KOOPAUHAIMS COBMECTHBIX ACHCTBHIH,

OIpe/iesIeHNe KPUTEPHUEB O OILIEHKE KauecTBa BHINOJHEHHON padoThI U 1Ip.);

YHHUBepCAJIbHBIMHU PeryJIAITUBHBIMH 1CICTBUAMU

11)ymeHreM caMOCTOSTENBHO ONPECIATh EIH eI TebHOCTH, INIAHUPOBATh, OCYIIECTBIIATh, KOHTPOJIMPOBATH
U IIpU HE0OXOIUMOCTH KOPPEKTUPOBATH CBOIO JIEATEILHOCTD, BEIOMpaTh Hanbosnee 3 pekTUBHbIE CIIOCOOBI
peleHns yueOHbIX ¥ O3HABATENIbHBIX 33/1a4, CAMOCTOSTEIBHO COCTABIIATh MIIM KOPPEKTUPOBATH IPEAIOKEHHBIN
QJIITOPUTM JIEHCTBUI MPH BHITIOTHEHUH 3aJaHUN C YIETOM MOIy4YEHHUs] HOBBIX 3HAHUH 00 M3y4aeMbIX 00bEeKTax —
BEILECTBAX U PEAKIUAX; OLICHUBATh COOTBETCTBHE MTOJIYYEHHOTO PE3YJIbTATA 3asIBJICHHOU LIEIIN;

12) ymeHHeM HCIOIb30BaTh M AHAJTU3UPOBATH KOHTEKCTHI, IPE/IaraéMbIe B YCIIOBHHU 3a/IaHUI.
HNPEIAMETHBIE PE3YJIbTATHI

B cocraBe npeMeTHBIX pe3yaIbTaToOB 110 OCBOSHHIO 0053aTEIBHOTO COEPKAHMUS, YCTAHOBICHHOTO JAHHOM
pUMEpHON padoueil MporpaMMoi, BBIEIISIOT: OCBOEHHBIE 00YUYaIOIIMMKCS HayYHbIE 3HAHUS, YMEHUS U CLIOCOObI
NeicTBUi, cierduueckue s NpeaMEeTHON 001acTH « XUMUS», BUABI I€ATEIbHOCTH T10 MOJIYyYEHUIO HOBOT'O
3HAHWS, €T0 HHTEPIPETALNH, TPEOOPA30BAHUIO U IPUMEHEHHIO B PA3JIMYHBIX YIEOHBIX M HOBBIX CUTYAIHSIX.

[IpenMeTHBIC PE3yIBTATHI OTPAKAIOT CPOPMHUPOBAHHOCTD Yy OOYJAIOIINXCS CISIYIONINX YMEHUH:

1) packpuvieams cmbici OCHOBHBIX XUMHUYESCKHUX TIOHSITHN: aTOM, MOJICKYJIa, XUMHUECKHUI SJIEMEHT, TIPOCTOE
BEIIIECTBO, CI0KHOE BEIIECTBO, CMECh (OTHOPOHAS M HEOJHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U

MOJICKYJISIpHAas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHasd Macca, MacCoBas A0 XUMHUYECKOT'O 3JICMCHTA B



COEIMHEHHUH, MOJISIPHBIN 00bEM, OKCHI, KUCII0Ta, OCHOBAHHUE, COJIb, AJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb
OKHCJICHHUS, XUMHYECKas peaKiys, KIacCUpHKaNns peakluil: peakuy COeANHEHNS, PEaKIIUH PA3JI0KEHHS,
peakuuu 3aMelIeHus], peakliui 0OMeHa, 9K30- ¥ SHJ0TEPMHUUECKUE PEAKIINU; TEIUIOBOM 3((EKT peakiuu; sapo
aToMa, SJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOuTallb, pauyC aTOMa, XMMUYECKas CBSI3b, OJSIpHAS U
HENOJIsIpHAsl KOBAJICHTHAs CBSA3b, NOHHAS CBS3b, HOH, KATHOH, aHUOH, PACTBOP, MAaCCOBAsl 10JIs BEIIECTBA
(mporieHTHAs! KOHLIEHTPAIKs) B PacTBOPE;

2) unnocmpuposams B3auMOCBSI3b OCHOBHBIX XUMHYECKUX TOHATHH (CM. I1. 1) ¥ IPUMEHSTH 3TH MOHATHS IIPH
OIHMCAaHUU BEILECTB U UX MPEBPAIICHUN;

3) ucnonv3o6ams XMMUYECKYIO CHMBOIHKY [UTsl COCTaBICHUS (POPMYIT BEIIECTB M YPABHEHUI XMMHUYECKUX
peaKIuii;

4) onpedensimb BAIICHTHOCTh aTOMOB JIEMCHTOB B OMHAPHBIX COCAMHCHHUSX; CTENICHb OKUCIICHHUS SJIEMEHTOB B
OMHAPHBIX COSAMHEHHAX; IPUHAICKHOCTD BEHIECTB K ONPEIeIEHHOMY KJIACCY COSAMHEHHH 1Mo (hopMyam; BHIT
XUMHMYECKOH CBsI3U (KOBAJICHTHAs] U MOHHAs) B HEOPTaHUYECKUX COCTUHEHMSIX;

5) packpwisams cmvicn Teproandeckoro 3akona J[. 1. MenaeneeBa: 1eMOHCTPUPOBATH IIOHUMAHHUE
MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX MoJiokeHus B Ileproauueckoit cucreme;
3aKOHOB COXPAHEHHUSI MACChl BEUIECTB, MOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUSHHSI, 3aKOHA
ABOTaIpo; ONMUCHIBATH M XapaKTePU30BaTh TaONNUHY0 (popmy [lepronndeckoil CHCTEMbI XUMHYECKHX
AJIEMEHTOB: pa3INyaTh NOHATHS «TJIaBHAs nmoArpynna (A-rpynmna)» u «modounas noarpymmna (b- rpymma)y,
MaJibie ¥ OOJIBIIHE MEPHOABI; COOTHOCUTH 0003HAaUEHMsI, KOTOphIe nMetoTcs B Tabmuie «llepuonnyeckas cucrema
xuMuueckux 3nemMeHToB J[. . MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHYECKUX
AJIEMEHTOB (COCTaB U 3apsi spa, o0IIee YHCIIO IEKTPOHOB M PACIIPEIEIICHUE UX TI0 SJIEKTPOHHBIM CJIOSIM);

6) rkraccuguyuposams XUMUUECKHE dJICMEHTBI, HEOPraHMYESCKHE BEIIECTBA; XUMHICCKUE PEAKIUH (110 YHUCITY
Y COCTaBYy YYaCTBYIOUINX B PEAKIMH BEUIECTB, IO TEIUIOBOMY dYPQEKTY);

7) xapaxmepuzosams (onucviéams) 00IINE XUMUYESCKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIacCOB,
MOJITBEPIK/1asi ONMCaHUE NPUMEPaMH MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMHUUECKHUX pPeaKLuii;

8) mnpoenosuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOT'O COCTAaBa; BOZMOYXXHOCTH
MPOTEKAHUSI XUMUYECKUX TTPEBPAIICHHIA B PA3IMYHBIX YCIOBHSIX;

9) ebluUCHsIMb OTHOCUTENBHYIO MOJIEKYIISIPHYIO M MOJISIPHYEO MacChl BEIIECTB; MACCOBYIO JIOJIF0 XUMHUYECKOTO
aIIeMeHTa 0 GOpMyJIie COeAUMHEHHS; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE; NPOBOAMTH PACUETHI IO YPABHEHUIO
XUMHYECKOH peakuuy;

10) npumensims OCHOBHBIC OTIEPALIMH MBICIUTEILHOMN NEITEIbHOCTH — aHAJH3 U CHHTE3, CDABHCHHE,
0000111eHEe, CHCTEMATHU3AIHIO, KIIAaCCU()UKAIUIO, BBISIBICHHE TPUYMHHO-CIICJICTBEHHBIX CBSA3CU — JUIS N3yUCHHS
CBOMCTB BEIIECTB M XUMHUECKUX PEAKIINi; €CTECTBEHHO-HAYYHBIE METO b TIO3HAHUS — HAOJIO/ICHHE,
H3MEepeHHe, MOJICITUPOBAHHE, IKCIIEPUMEHT (PEasTbHBIA U MBICIICHHBIN ),

11) cneoosams npaBuUIaM MOIH30BAHHS XUMHUIECKOM TOCYI0H 1 JTa00paTOPHBIM 000PYI0BAHHUEM, & TAKIKE
MpaBujiaM OOpaILEHHs C BEIECTBAMH B COOTBETCTBUM C MHCTPYKLHUSAMU MO BBIMOJIHEHUIO Ja00PaTOPHBIX
XUMHYECKUX OMBITOB MO NOJYYEHHUIO U COOMpaHUIO ra3000pa3HbIX BEIIECTB (BOJOPOIa U KUCIOPOaa),
MIPUTOTOBJICHUIO PACTBOPOB C ONpEAeNEHHON MAaCCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA; IIIAHUPOBATH U
MPOBOJUTH XUMHUYECKHE IKCTIEPUMEHTHI TI0 PACTIO3HABAHUIO PACTBOPOB MIEIOUEH M KHCIOT C TTIOMOIIIBIO

WHAUKATOPOB (JTakMycC, GeHOIPTATICHH, METUIIOPAHK H Ip.)



Conep:xaHue nporpamMmmsl
Tema 1.IlepBoHavyasibHbIe XUMUYECKUE TTOHSITHSI.

3HAKOMCTBO C LIEISIMU U 33/1a4aMU Kypca, ero CTpyKTypoil. OCHOBHBIE 3TaIlbl B UCTOPUHU
Pa3BUTHS XUMUH.

Xumuueckasi popmya BemectBa . CBOOOAHbIE aTOMBI, IPOCTHIE U CIIOKHBIC BEILIECTBA.
Xumuueckue Gpopmyiiel, HHAEKC, K03 duent. OTHOCUTENbHAst aTOMHAs Macca XUMHUYECKOTO
anemeHTa. OTHOCUTENIbHAS MOJIEKYJIIPHAS Macca.

Tema 2. KonnuecTBEHHBIE OTHOLIEHUS B XUMUHU

MaccoBas noiis anemenTa B coeauHeHuu. Yucno Aoraapo. KonndectBo Bemectsa. Mosb.
Mossiprast macca. Mossipablii 00beM ra3000pa3HbIX BemecTB. KpaTHbie e ITMHUITBI U3MEPEHUS
KOJIMYECTBA BEIIECTBA — MUJUIUMOJIb U KUJIOMOJIb, MUJUTUMOJISIPHBIN U KHUJIOMOJISIPHBIA 00BEMBI
ra3zoo0pa3HbIx BeulecTB. [noTHOCTE BemecTBa. PacuerHble 3anaun. PacueTsl konuuecTBa
BEIIECTBA €r0 MacChl U 00beMa, MIOTHOCTH U OTHOCUTENIbHOM IIIOTHOCTH ra3oB. Beruucnenus,
CBSI3aHHBIE C IOCTOSAHHON ABOrajpo.

Jemoncmpayuu. HekoTopbie METAJIJIbl U HEMETAJUIBI KOJTMYECTBOM BellecTBa | MOJb
ModsipHbIi 00beM Ta3000pa3HBIX BEIIECTB.

YpaBHEHUS] XUMHUYECKUX PEAKIIUI

Tunel xumMuueckux peakuuid. [Ipocreiimme ypaBHeHUsT XUMUYECKUX peakuuid. cxoaHbie
BEIIECTBA, MPOIYKTHI Peakiuu, KodhpHuimueHT, naaeKe. 3aKOH COXPaHCHHSI Macc.
Jlemoncmpayuu. I'opernne maruus u pochopa. BzanmoericTBre ConstHON KUCIOTH C MPaMOPOM
unu menoM. [lomyuenue runpoxcuna meau(1l).Bzaumoneiicreue okcuaa menu(Il) ¢ cepHoit
KHCIIOTOM MpHU HarpeBaHuu. BzaumonelicTBre pa30aBIeHHBIX KUCIOT C METAIIJIAMH.
Pacuernsbie 3aaun. MaccoBble JOTU XUMHUYECKUX 2JIEMEHTOB B coeMHEHUsAX, OnpeneneHme
XUMUYECKON (hOPMYJIBI BEIIECTBA IO IAHHBIM O €T0 KOJIMYECTBEHHOM COCTaBe.
KonunuecTtBennslil coctaB cmeceil. KonnuecTBeHHbIN cocTaB pacTBOpoB. CMelnBaHuE
pactBopoB. KoHlienTpanus Bemectsa B pactBope. Pa3nenenue cMmecei.

Jlemoncmpayus. 3HaKOMCTBO ¢ 00pa3IaMu BEIIECTB Pa3HBIX KIIACCOB.

VYpaBHEHHUS] XUMHUYECKUX PEAKLIUM C yUaCTHEM BEIIECTB OCHOBHBIX KJIACCOB HEOPTaHUYECKOM
XUMUHU. Y paBHEHUS B MOJIEKYJISIPHOM U UOHHOM Buje. [ eneTnueckas cBsi3b. KauecTBeHHBIC
peakIu Ha MPOCTEHIINE HOHBI. PacyeTsl, CBA3aHHBIE C UCIIOIb30BAHUEM MMOHATHS «IOJISD).
MossipHast KOHIIEHTpAIIUs BEIIECTBA B PACTBOPE.

Hrorosas nposepka 3HaHUI



KanengapHo — reMaTuyeckuii mjiaH

Koxn- Tema
BO
Ne ypoxka
P 4aco
B
1. 1 | Beenenue
2. 1 | Xumuueckue GopMyIibl BEIECTB
3. 1 | IIpoctsl e u croxkHbIe BenecTBa. CBOOOIHBIE aTOMBI
4. 1 | Xumnueckas popmyna, uHIAEKC, KO3PPUIHEHT
S. 1 | OTHocuTenbHASI aTOMHASI Macca
6. 1 OTHOCHUTENIBHAS MOJIEKYJISIpHAs Macca
7. 1 | MaccoBas 1014 37IeMEHTa B COETUHEHUN
8-9. 2 KonmuectBo BerecTsa
10-11. 2 | Pemenue 3aganuil.
12-13. 2 | MonspHbIii 00beM raza
14. 1 | OTHOocuTeNbHAS IIIOTHOCTH rasa
15. 1 Pemenne KOMOMHUPOBAHHBIX 3a/1a4
16. 1 OCHOBHBIE TUIIBI XUMUYECKUX PEAKIINIA
17. 1 | CocraBnenue npocTeHIINX ypaBHEHUH XUMUYECKUX
peaKuui.
18. 1 | PactBopumocTs. PacTBOpEI.
19-20. 2 | PazHble ctocoObI BRIpOKEHHUS COCTaBa PacTBOPA
21-22. 2 | Paznuunble neiicTBUs ¢ pacTBopamH (pa3zdaBiieHHe, ylapuBaHie, CMELIMBAHHUE,
KOHIICHTPUPOBAHUE)
23. 1 | Kpucramioruaparsl.
24-25. 2 | Pemenue 3a7a4 o ypaBHEHUSIM C y4acTHEM
pacTBOpOB
26. 1 | IIpocreiimme pacy€Tbl MO0 ypaBHEHUSIM XUMUYECKUX

peaKuui.




27-28. 27-28 OOBEMHBIE OTHOILICHUS T'a30B.
HeIes
29. 29 Pemennie KOMOMHUPOBAHHBIX 33]1a4.
HeIes
30-31. 30-31 I'eneTnueckas CBsI3b MEXKAY OCHOBHBIMH KJIACCAMU
HeIes HEOPraHU4eCKOW XUMHHU
32. 32 Petrenue sxcriepuMeHTaNbHBIX 3a/1a4.
He/Ies
33. 33nenens | Wrtorosas mpoBepka 3HAaHUN
34. 34 Hrorosas nposepka 3HaHUI

HEACIA
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