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IIporpamma paspaboraHa Ha ocHoBe DenepalbHOrO TOCYAAPCTBEHHOIO 00pPa30BaTEIBLHOIO
CTaHJapTa cpegHero oOmero o0pa3oBaHMs, YTBEPKAEHHOro Ipuka3oM MuHHcTepcTBa
oOpa3zoBanus u Hayku Poccuiickoii @eneparuu ot 17.12.2010 Nel1897 (c usmeHeHUSIMH).

[Iporpamma cootBeTcTByeT DenepanbHoil paboueld mporpamme CpeaHero oo1ero oodpa3oBaHUS
«Xumus» mig 10-11 kmaccos.

c. M3o00unbHoOE, 2023




MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XMMHU Ha ypOBHE CpEAHEro odiiero oOpazoBaHus pa3paboTaHa HA OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit @enepanum»,
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS (elepalbHON 00pa3oBaTeNbHOM MPOTPAMMBI CPEIHETO
obmero oo6paszoBanus (POII COO), mnpeacraBiaeHHbIX B DenepaqbHOM TOCYAaPCTBEHHOM
obpazoBatensHOM cTangaptre COO, ¢ yuérom Konuenuum npenojaBaHus yd4eOHOro mpeamMera
«Xumus» B o0pa3oBaTenbHbIX opranusanusax Poccuiickoil denepanuu, peaausyrolmux OCHOBHbIE
o0Opa3oBaTeNbHble IPOrPaMMBbl, U OCHOBHBIX NOJOXEHUH «CTpaTeruu pa3BUTUS BOCIIUTAHUS B
Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsixenue IIpaButensctea PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJIX0/I0B K pa3pabOTKe MpOTrpaMMBbl 10 XMMHHU, K ONPEACICHHIO O0IIel CTpaTeriuu
00y4yeHHMsl, BOCIIMTAHUS U Pa3BUTHsI 00YUarOIUXCs CPEeICTBAMH yUeOHOro npeaMera « XUMHUs» A
10-11 xkmaccoB Ha 0a30BOM YpOBHE COCTaBMIM KoHLenTyanbHble nosioxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIEJIeH, COJEepKaHUs, Pe3yIbTaTOB OOydeHHs] U TpeOOBaHUI K YPOBHIO
MIOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe  oOpa3oBaHue,  IOJIydaeMO€  BBIIYCKHUKaMH  00lieo0pa3zoBaTeabHOM
OpraHu3al|H, SBJISIETCS HEOThEMIIEMON YacTbhio UX 00pa3oBaHHOCTU. OHO CIIy>KUT 3aBEpLIAIOLIUM
3TAlloOM peaju3allii Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIJIFOUEBBIX LIEHHOCTEH, PUCYIIINX
LIEJIOCTHOM CHCTEME XHUMHUYECKOrOo O0pa30BaHMs. OJTH LEHHOCTH KacaloTCsl IO3HAHUS 3aKOHOB
IpUpoJbl, (OPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYypbl YEIOBEKA, a TAKXKE IKOJIOTHYECKU
00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO M MPUPOAHON cpene. Peanusyercs Xxumuueckoe
oOpa3zoBaHHe OO0Yy4YalOIIMXCS Ha yYPOBHE CPEAHErO OO0IIero oOpa3oBaHUsSI CPEICTBAMH Y4eOHOTO
npeaMera « XUMHSD», COJEPKAHUE U TIOCTPOCHHUE KOTOPOTO OMpEeNIeHBl B IPOTpaMMe 10 XHUMHUH C
ya€ToM cnen(pUKH HAyKH XUMHH, € 3HAUCHHs B MO3HAHWH MPHUPOJBI U B MaTEPHAIBHON >KU3HU
o0miecTBa, a TakXke C Y4€TOM OOIIMX Leded W MPUHLUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpe/iHero obuiero oopaszoBanus B Poccuiickoit denepanui.

XUMHSI KaK JJIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK HIPaeT 0coOy0 pOJIb B COBPEMEHHOMH
[IUBWIIN3ALMU, B CO3JIaHMHM HOBOH 0a3bl MaTepHalbHOW KynbTypbl. OHa BHOCHT CBOW BKJaa B
(dbopMHpOBaHKE PAlIMOHATILHOIO HAyYHOTO MBIIIJICHUS, B CO3[JaHHUE LIEJIOCTHOTO MPECTaBIeHUs 00
OKpY’KaloIlleM MHpe Kak O €IMHCTBE MPUPOJbl M YeJIoBeKa, KOTopoe (HopMUpyeTCs B XUMHUHM Ha
OCHOBE NOHMMAaHHUS BEILIECTBEHHOT'O COCTaBa OKPY KArOIIEro MUpa, OCO3HAHUS B3aUMOCBS3U MEXTY
CTPOCHHUEM BEIIECTB, MX CBOWCTBAMH U BO3MOXXHBIMH 00JIaCTSMHU TIPUMEHEHUSI.

TecHo B3aMMOAEHUCTBYS C JPYTMMHU €CTECTBEHHBIMHM HayKaMH, XMMHUsS CTajla HEOThEMIIEMOM
YaCThI0 MUPOBOM KYJIBTYpPbI, HEOOXOJMMBIM YCIOBHUEM YCIIEIIHOTO TPYJIa U KHU3HH KAXKJOT0 YiIeHa
obmectBa. CoBpeMEeHHass XMMHS KaKk HayKa CO3MJaTelbHas, KaK HayKa BBICOKHX TEXHOJIOTHH
HarpaBJIeHa Ha pelIeHUE TI00ATBHBIX TPOOIEM YCTOMUUBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJOTMUECKON OE30MaCHOCTH U OXpPaHbI 370POBBSI.

B coorBercTBUM € OOIMMH LEISIMH M NPUHIMIIAMHU CpeaHero oOmero oOpa3oBaHUsS
conepkanue npeamera «Xumus» (10-11 kmacchl, 0a30BbIil YpOBEHb M3y4Y€HHS]) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO TOATOTOBKY OOYYarOIIUXCs, HEOOXOMUMYIO WM ISt
BBIPAOOTKHM MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEUIHOIO BKIIOYEHHS B JKU3Hb COLMYMA,
MIPOAOIDKEHHS 00pa30BaHUS B pa3IMUHBIX 001ACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XUMUEH.



CocTaBisgomuMy peaMeTa « XuMUs SBISIOTCS 0a30Bble Kypchl — « OpraHudecKkas XuMush)
n «O01Ias u HeopraHuveckasi XUMUs, OCHOBHBIM KOMITOHEHTOM COZCPKaHHUS KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOM HayKH: CHCT€Ma 3HAHWMM 110 HEOPTaHUYECKON XMMHUU (C BKIIOYCHHEM 3HAHHUM W3
o01ell XMMUM) U OpraHuYecKo XxuMuu. GopMHUpPOBaHUE JAHHOW CHCTEMBbl 3HAHUH MPU W3yUYECHUHU
mpeaMera 00ecrieunBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOT000pa3wisl BEIIECTB HA OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPHI XUMHUH.

CrtpykTypa copepxanus KypcoB — «Opranuudeckas xumus» u «OOmas u HeopraHuyeckas
XuUMHs» chopMmHpoBaHa B MporpaMMe MO XMMHUHU HAa OCHOBE CHCTEMHOTO MOJXOJa K HU3YUYCHHIO
ydqeOHOro marepuana M OOYCIIOBICHA HMCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUW Ha
ONpPEACIEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpraHMYECKOM XMMHM BEIIECTBA
paccMaTpuBalOTCsl Ha YPOBHE KJIACCHUYECKON TEOPUM CTPOEHUS OpPraHUYECKUX COEJUHEHUM, a
TaK)k€ Ha YPOBHE CTEPEOXMMUUYECKHX M DJIEKTPOHHBIX IPEACTABICHUM O CTPOCHUU BELIECTB.
Ceenmenusi 00 HM3y4aeMbIX B Kypce BEIICCTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJAOPOIOB IO
CIIOKHBIX OHMOJIOTMYECKH AaKTUBHBIX COCAMHCHHU. B Kypce OpraHMYeCKOW XHMHH TIOTyYaroT
pazBuTtHe CPOPMUPOBAHHBIE HAa YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS NEpPBOHAYAIBHBIC
MIPEJICTABICHHUS] O XUMHUYECKON CBsI3U, KJIacCU(PUKAIIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCHMOCTHU
CBOWCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUH.

[Tog HOBBIM yIJIOM 3peHHSI B MpeaMmeTe «XuMus» 0a30BOro YpOBHS paccMaTpHUBAETCS
W3Y4YCHHBII Ha YpOBHE OCHOBHOTO OO0IIero o0O0pa3oBaHHUS TEOPETUYECKUH MaTepual u
(akToNornuecKue CBEJICHUSI O BEIIECTBaX M XMMHUYECKON peakiuu. Tak, B 4acTHOCTHU, B Kypce
«O0mass 1 HeopraHuveckass XUMHS» OOYYaIOIUMCs MPEIOCTaBIsAECTCS BO3MOXKHOCTH OCO3HATH
3HAYE€HHE TIEPUOIMUECKOT0 3aKOHA ¢ OOIIETEOPETUUECKUX U METO0JIOTHYECKUX TTO3UIINH, TIIy0Ke
MOHATHh UCTOPUYECKOE M3MEHEHUE (PYHKIUN 3TOTr0 3aKOHa — OT 0000Iaromei 10 00bICHSOMmEN U
MIPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHMM O BaKHEWIIMX BELIECTBAaX, UX COCTaBE, CTPOCHHMH, CBOMCTBAX M
MPUMEHEHUHU, a TAKK€ O XUMUUYECKHX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomnonHsieTcs B Kypcax 10 wum 11 KiaccoB siIeMEHTaMU  COJEP)KaHWs, WMEIOIIUMHU
KyJIbTYPOJOTHYECKHI M TPUKIAJAHON XapakTep. OTH 3HAaHUA CIOCOOCTBYIOT TMOHUMAaHHIO
B3aMMOCBA3M XHUMHMHM C JPYIMMH HayKaMH, pacKpbIBalOT €€ pojb B [O3HABAaTEIbHOU H
MPAKTUYECKOW JEeATETLHOCTH YeJIOBEeKa, CIIOCOOCTBYIOT BOCIHUTAHHUIO YBAXKEHHUS K TPOIECCY
TBOpYECTBA B OOJIACTH TEOPUM MU MPAKTHUECKUX MPUIOKEHUM XUMHUHU, TTOMOTAIOT BBITYCKHHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JTUYHOCTHO 3HAYMMBIX MPOOJIeMax, CBA3AHHBIX C XHUMUEH,
KPUTHUYECKH OCMBICIMBATh MHPOPMAIUIO U MPUMEHATh €€ JUIS TOIMOJIHEHUS 3HAHWM, peIIeHUS
WHTEJUICKTYQIbHBIX M JKCIEPUMEHTAIBHBIX HCCIENOBATEIbCKUX 3a1ad. B 1enoMm cojepkanue
y4eOHOTO mpeaMera «XUMHUS» JaHHOTO YPOBHS M3YyYEHHs OPHEHTHPOBAHO HA (OPMHUPOBAHUE Y
00ydaromuxcsi MUPOBO33PEHUYECKOW OCHOBBI ISl MOHUMAaHUS (GUIOCOPCKUX HICH, TaKUX Kak:
MaTepuaIbHOE E€IMHCTBO HEOPraHWYECKOTO0 W OPraHW4YecKOoro Mupa, OO0yCIOBJIEHHOCTh CBONCTB
BEIIIECTB UX COCTAaBOM M CTPOCHHUEM, TTO3HABAEMOCTh MPUPOIHBIX SIBJICHUH IMyTEM DKCIEPUMEHTA U
pelieHusT TMPOTHUBOPEUUH MEXKIy HOBBIMH (aKTaMH H TEOPETHYCCKUMH TMPEANMOCHUIKAMU,
OCO3HAaHHE POJIM XMMHH B DPEUICHUH SKOJOTHYECKHX MpOOIeM, a Takke MpoOieM cOepexeHHs
SHEPTEeTUUECKUX PECYPCOB, CHIPbs, CO3/IaHUS HOBBIX TEXHOJIOTUN U MaTepHUAJIOB.

B murane pereHust 3aay BOCIUTAHUSA, PA3BUTH M COLMMAIM3AIMN O0YJArOIINXCS MPUHSTHIS
MpOrpaMMoOil MO XHMMHHM MOJAXOJbl K OINPEACICHUIO COAEPKAHUS W TOCTPOEHUS IpeIMeTa
npeaycMaTpuBaoT (OPMUPOBAHHWE YHUBEPCAIBHBIX Y4YEOHBIX JACWCTBUN, HMMEIOMUX 0a30Boe
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3HAUEHUE IS Pa3IMYHbIX BHJIOB JACSITEILHOCTH: PEUICHUS MPOOIeM, TIOMCKa, aHamu3a U 00paboTKu
nH(pOpMaNUY, HEOOXOAMMBIX I MPHOOPETEHHUs OIbITa MPAKTUYECKOW W HCCIIEI0BATEIbCKOM
NeSITeNIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU XHUMHUH.

B npakTtuke npenogaBaHusi XMMHH Kak Ha YPOBHE OCHOBHOI'O 00111ero o0pa3oBaHus, TaK U Ha
YpOBHE cpenHero oOmiero oOpa3oBaHMsA, MPH OMPEICICHHH COAEP)KATENbHOW XapaKTepUCTUKU
Lened UW3ydeHus MpeaMeTa HalpaBJICHUEM IEPBOCTENEHHOW 3HAYMMOCTH  TPATUILIMOHHO
npu3Haéress  (GOpMUPOBAHME OCHOB XMMHYECKOM HayKd Kak O0JIaCTH  COBPEMEHHOTO
€CTECTBO3HAHUS, IPAKTHUYECKOMN NESTEIHHOCTH YEJIOBEKAa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOI
KyJbTypbl. C METOJUYECKOW TOUKH 3PEHHS TAKOM IMOJXOJ K OINPECICHHUIO Ielel H3yueHus
MpeAMETa SIBJISETCS BIIOJIHE ONPAB/IaHHbBIM.

CornacHO JaHHOW TOYKE 3pEHHUs TIaBHBIMHU UENSIMH H3Y4YeHHs MpeaMera «XuMHUsS» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHME CHCTEMbl XHMHUYECKHMX 3HAHUI KakK BaXHEHIIEH cocTaBisomen
€CTECTBEHHO-HAYYHOW KAapTUHBI MHUpPA, B OCHOBE KOTOPOH JIeKaT KIIIOUEBHIC MOHSITHS,
(dbyHIaMEHTAIbHBIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JIOCTYIHBIX OOOOMIEHUI MHPOBO33PEHYECKOTO Xapakrepa,
03HAKOMJICHUE C HCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHuEe U pa3BUTHE MPEJCTABICHUN O HAyYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKUX DPEaKIui, HEOOXOAUMBIX Al NMPUOOPETeHUS YMEHUN OpUEHTUPOBATHCS B
MHUpE BEIIECTB M XUMHUYECKUX SIBJICHHM, HUMEIOIIUX MECTO B MPUPOJIE, B MPAKTUYECKON U
MMOBCEIHEBHOM JKU3HH;

® Ppa3BUTHE YMEHHI U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJIEHUEM U OOBSICHEHUEM
XUMUYECKOTO JKCIIEPUMEHTa, COOIIOJIECHUEM TpaBWJI OE€30MacHOTO OOpamieHus ¢
BEIIIECTBAMH.

Hapsiny ¢ stuMm, conepkarenbHas XapaKTepUCTHKA LIeJIed W 3aJad U3yYeHHs MpeaAMeTa B
IporpaMMme Mo XMMHHM YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM C HOBBIMU MPUOPUTETAMHU B
cucteMe cpenHero obmiero oopasoanusi. CerojHs B MPEMOJaBaHUN XUMHUU B OOJBIIEH CTENEeHU
OT/aéTCA MPEANOYTCHHE MPAKTHIECKON KOMITIOHEHTE COIepKaHUsl 00yUeHHUs, OPUESHTUPOBAHHOM HA
MOATOTOBKY BBITYCKHUKA 00111€00pa30BaTebHON OpraHU3aIiy, BIaICIONIEro He HA0OpOM 3HAHUH,
a (pyHKIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CHOCOOAMH M YMEHHSIMH aKTHMBHOTO TMOIy4YeHHS
3HaHUH ¥ MPUMEHEHHS UX B peabHOM KU3HU TSI pEIICHUs TPAKTUUECKHUX 3a]1a4.

B cBsi3u ¢ 3 TUM TIpH U3yUYeHUU NpeaMeTa « XUMUsD» JOMHUHHUPYIOIIEe 3HAYCHHE TTPHOOPETAOT
TaKHe 1eJId U 3a/1a4u, KaK:

ajanranys 00yJaroIIuXcsl K yCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MHpa, GOPMUPOBAHUE
WHTEJUICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMoOOpa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSATEIIbHOMY TPUHATUIO TPAMOTHBIX PEIMICHWH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIIHIX,
CBSA3aHHBIX C BEIIECTBAMM U X IPUMEHEHUEM;

(dhopMupoBaHHE Y 00YYAIOIINXCS KITFOUYEBBIX HABBIKOB (KJITFOUEBBIX KOMIETECHIINI), UMEIOIIX
YHUBEpPCAJTbHOE 3HAYCHHUE JJISI PA3JIUYHBIX BHUAOB JEATEIHLHOCTH: PEIICHHs MpoOJieM, TOHCKa,
aHanu3a u 00pabOTKM HMHQPOpPMANUKA, HEOOXOIUMBIX IS TMPUOOPETEHHUSI OMbITa JEATEIHHOCTH,
KOTOpasi 3aHMMAeT Ba)XHOE MECTO B IO3HAHUMU XUMHUHU, a TakXkKe JUIsl OLIEHKM C MO3ULIHHA
IKOJIOTHUECKON O€30MacHOCTH XapakTepa BIHMSHHUS BEUIECTB W XUMHYECKHX IPOILIECCOB Ha
OpraHM3M YeJOBeKa U MPUPOJHYIO CPELyY;



pa3BUTHE IO3HABATEIbHBIX HMHTEPECOB, WHTEIUIEKTYyaJbHBIX M TBOPUYECKUX CIOCOOHOCTEH
00yYaroImuXxcs: CIIOCOOHOCTH CaMOCTOSITEIbHO MPHOOpETaTh HOBBIE 3HAHUS 1O XUMHH B
COOTBETCTBUH C JYKU3HCHHBIMH TIOTPEOHOCTSIMH, HCIIOJIB30BaTh COBPEMEHHBIC HMH(OPMAIMOHHBIC
TEXHOJIOTUH JUIs TOMCKA M aHalM3a y4eOHOH W Hay4YHO-IOMYJIIPHONH WH(POPMAIUU XUMHUYECKOTO
COJICpIKAHUS;

¢dbopmMHupoBaHUE U pa3BUTHE Y OOYYArOIIMXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HaOJIIOAaTEIPHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOIUMBI, B YaCTHOCTH,
MIPH TUTAHUPOBAHHUHU U MPOBEACHUN XUMHUYECKOTO IKCIICPUMEHTA;

BOCIIUTaHHE y O0yyaromuxcs yOex1EHHOCTH B TYMAaHHUCTHUECKOW HANPaBICHHOCTU XMMUH,
e€ BaXHOH pOJMM B PEIICHUH TJO00ANBHBIX MPOOJIEM palMOHAIBFHOTO MPUPOAOIOIH30BAHUS,
MOTIOJIHEHHSI DHEPTETHYECKUX PECYpCOB M COXPaHEHHs] MPUPOIHOTO PABHOBECHS, OCO3HAHUS
HEOOXOJMMOCTH OEPEIKHOIO OTHOILEHHS K MPUPOJIC U CBOEMY 3II0POBBIO, & TAKXKE MPHOOPETCHUS
OTIBITa WCTIOJNB30BAHUS TIOJTYYCHHBIX 3HAHHWM U NMPHUHATUS TPAMOTHBIX PEIICHHH B CUTYaIHsX,
CBSI3aHHBIX C XUMUYECKUMHU SIBIICHUSMH.

B yueOHOM 1utaHe cpemHero oOmiero oOpa3oBaHUS MpeaMeT «XHUMHUs» 0a30BOTO yPOBHSI
BXOJIMT B COCTaB MPEIMETHON 00J1acTH « ECTECTBEHHO-HAYUYHBIE IPEAMETHD).

OOmiee 4nciIO 4YacoB, OTBEAEHHBIX I M3YyYCHHS XHWMHUHM, Ha 0a30BOM YpPOBHE CpPEIHETO
obmiero oopazoBanus, cocrapisieT 68 gacos: B 10 kimacce — 34 gaca (1 wac B Henenro), B 11 kimacce —
34 gaca (1 gyac B Hezemo).

COJAEPKXAHUE OBYYEHUA

OBIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckune 0CHOBbI XUMHUH

Xumuyeckuil sneMeHT. AToM. Sapo aroma, u30TONBL. JJEKTpOHHas 00OJIOUKA.
DHepreTHUeCKUe YPOBHH, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d- smemeHTsl. OCOOCHHOCTH
pacripesielieHus] 3JEeKTPOHOB MO OpOMTaIsIM B aTOMax 3JIEMEHTOB MEPBBIX YETBIPEX IEPHOJOB.
OneKTpoHHask KOHQUTYypalusi aTOMOB.

[lepmonnueckuit 3akoH u Ilepmoanueckas cucrtema XxuMudeckux osnemeHtoB JI. .
MenpeneeBa. CBs3b EpHOANYECKOr0 3aKoHA U [lepnonnyeckoil CUCTEMbI XMMUYECKUX JIEMEHTOB
. WU. MenneneeBa ¢ COBPEMEHHOM TeOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIOXHBIX BEIIECTB 110 Ipynnam 1
nepuojam. 3HaueHUe NepruoNYECKOr0 3aKOHa B Pa3BUTUN HAYKH.

CrpoeHne BemiecTBa. XHMHMUYECKas CBsI3b. Buapl XuMudeckod cBsi3M (KOBaJEHTHAas
HEMoJsipHas W TOJspHAas, MOHHAs, MeTajuindyeckas). MexaHu3Mbl 00pa3oBaHUs KOBaJEHTHOU
XUMUYECKON CBsI3M (OOMEHHBI M JOHOPHO-AKIENTOPHBIN). BomopomHas cBsi3b. BaneHTHOCTS.
DIIEKTPOOTPULIATENBHOCTh. CTENEeHb OKUCIEHUs. IOHBI: KATHOHBI U AHMOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHA. 3aKOH IOCTOSIHCTBA COCTaBa
BelleCTBA. THUINBl KPUCTAIMYECKMX PpEHIETOK. 3aBHCHUMOCTb CBOMCTBAa BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.



[TonsiTue o mucnepcHbIx cucremax. VICTHHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas 10is
BEILIECTBA B paCTBOPE.

Knaccudukanuss HeopraHu4eckux coenrHeHnii. HoMeHKiIaTypa HEOpraHM4eCKHUX BEIICCTB.
['enernueckas cBsI3b HEOPTrAaHUYECKUX BEIIECTB, MPUHAJICKAIIMX K PA3JIMYHBIM KJIacCaM.

Xumuueckass peakuus. Kiaccupukamust XMMHYECKHMX pEAKUMH B HEOPraHMYECKOW |
OpraHWYEeCKONM XUMHUHU. 3aKOH COXPAaHEHHsS] MACChl BEIIECTB, 3aKOH COXPAHECHHS W TpEBpalCHUs
SHEPrUU MPU XUMHUYECKUX PEAKIIUIX.

CKOpOCTh peakIuu, €€ 3aBUCUMOCTh OT Pa3IHYHBIX (akTopoB. OOpaTHUMbIE PEAKIIUH.
Xumuueckoe paBHOBecue. DakTOpbl, BIMSIOMIME HA COCTOSHUE XUMUYECKOTO PAaBHOBECHS.
[Tpunnun Jle Hlarense.

OnekrponuTrdeckas aucconuanusa. CuiabHbie W ciaaOble AMeKTpoduThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCJasi, HEUTpaabHasl, IeJI0YHas.

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.

DKCIEepUMEHTAIBHBIE METOIbl H3YUYEHHUS BEIIECTB M HX MPEBPAILCHUM: JIEMOHCTpaIus
tabmun «llepuonnueckas cucrema xumuueckux osnemeHToB [I. WM. MenzaeneeBa», u3ydyeHHe
MOJICJICH KPUCTAUNIMYECKMX pEmETOK, HaONIOJEHHEe M ONHCAHHWE JEMOHCTPAIlMOHHBIX H
mab0OpaTOPHBIX ONBITOB (Pa3lIoKEHHWE IMEePOKCHIa BOAOPOJAa B TPHCYTCTBUU KaTalam3aTopa,
ONPEACIICHUE CpPEllbl PAaCTBOPOB BEIIECTB C IMOMOLIBK) YHHUBEPCAIBHOIO WHIMKATOpPA, PEaKIUU
HOHHOTO OOMEHA), TPOBEJICHHUE IPAKTUYECKOW paboThl «BiusHue pa3audHbIX (AKTOPOB HaA
CKOPOCTb XUMHYECKON PEaKIUN.

Pacuérnsie 3a1aum.

Pacu€thl 0 ypaBHEHUAM XMMHYECKHUX PEAKIMil, B TOM YHCJIE TEPMOXUMHUYECKHUE PACUETHI,
PAacU€ThI C UCIIOIB30BAHUEM MOHATHS «MACCOBAs J10JIS BEILIECTBAY.

Heoprannyeckasi Xumus

Hewmeramnsl. [lonoxxenue HeMeramnoB B Ileproauyeckoil cucTeMe XUMUUYECKUX JJIEMEHTOB
J. . MenneneeBa u OCOOCHHOCTH CTPOCHHS aToMOB. (DU3NUYECKHE CBOWCTBA HEMETAJJIOB.
AnoTponusi HEMETaUIOB (Ha MpUMeEpe KUCIOpoia, cepbl, hocdopa u yriiepoaa).

XUMUYEeCKHE CBOMCTBa BaXKHEHIINX HeMETalioB (TajJoreHoB, cephl, a3oTa, ¢ocdopa,
yraepoaa M KpeMHUS) U UX COSAMHEHMH (OKCHIIOB, KHCIOPOACOAEPKAIIUX KHCIOT, BOJIOPOJHBIX
COCJIMHEHHUI).

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX COCTMHEHU.

Meraiuel. [lonoxenne meraiuioB B [lepuoanueckoit cucteMe XuMuueckux 3yemMeHToB 1. 1.
MenpaeneeBa. OCOOEHHOCTH CTPOEHHUS OJJIEKTPOHHBIX O0O0JI0UEK aroMoB MeTauioB. OOrue
¢usnueckue cBoiictBa MeTayuioB. CIUIaBbl METAJUIOB. OJIEKTPOXUMHUYECKHHM psl HanpsKeHUi
METaJIJIOB.

XUMHUYECKHE CBOMCTBA BaXHEWIIUX METAUIOB (HATpWid, Kaluid, KajJbIUii, MarHuM,
AIIOMUHUM, IUHK, XPOM, KEJI€30, MEJ/Ib) U UX COCIUHEHUM.

O6mwme crmocoOs! moTydeHus: MeTauioB. [I[ppuMeHeHrne MeTaIoB B OBITY M TEXHUKE.

DKCIepUMEHTAIIbHBIE METObI U3YUYEHUS BEIIECTB U UX MPEBPAIICHUIN: N3YYEHNE KOJUIEKIIUU
«Mertannsl U CIaBbl», 00pa3ll0B HEMETAIOB, PEIICHUE SKCIIEPUMEHTANFHBIX 3a/1a4, HAO0IeHUE
U OMNHCAHHE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aUMOJIEHCTBHE THAPOKCHIA
QATIOMUHHUSI C PACTBOPAMH KUCIIOT U IIEI0UYeH, KaYeCTBEHHBIE PEAKIIMY Ha KATHOHBI METAJIOB).

Pacuérhrle 3amaun.



Pacuérel macchl BemiecTBa Wik 00bEMa ra3oB 10 W3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYACTBYIOIIUX B PEaKIMH BEHIECTB, pacuéThl Macchl (00bEMa, KOJINYECTBA
BELIECTBA) MIPOJYKTOB PEAKIIUH, €CITU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMum B 00ecriedeHUH SKOJIOTUYECKOH, SHEPreTHYeCKON M IMUIIEBOH 0€301MacHOCTH,
pa3BuTHU MeauUMHbL. [[oHITHE 0 HAYYHBIX METOIAaX NO3HAHUS BEIIECTB U XUMHYECKUX PEAKLUMN.

[IpencraBienust 00 oOUIMX HAYYHBIX MPUHIUIAX POMBIILICHHOTO MOJTYYeHUS Ba)KHEHUIINX
BEILIECTB.

UenoBek B MHUPE BELIECTB M MaTEPUAlOB: BAXKHEHUIIME CTPOUTENBHBIE MaTEPHUAIbI,
KOHCTPYKUHMOHHBIE MaTepuaibl, KpPacKu, CTEKJIO, KEpaMHKa, MaTepHalibl [IJIs SJIECKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaIbHbIC y100pEHUS.

XuMHSLT U 3J0pOBbE YEIOBEKA: IpaBUJIa HCIIOJIb30BAHMS JIEKAPCTBEHHBIX IIPENaparos,
MpaBmIa OE30MMACHOTO UCIIOIH30BAHUS MPENApaToOB OBITOBON XMMHH B TTIOBCETHEBHOM JKHU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuzanust MeXIpeIMeTHBIX CBSI3el MpPU U3yUYeHUU OO0IIel M HeopraHuueckoi xumuu B 11
KJIaCCe OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHATUN, TaK U
MOHSTHUH, SBIISIIOIIMUXCA CHCTEMHBIMHU JIJI1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmmue ecTeCTBEHHO-HAYYHBIC IMOHSATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAIU3,
CHUHTE3, Kiaccu(ukanus, MEepPHUOJUYHOCTb, HAONIOEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEPEHUE, SIBICHUE.

®usMka: MaTepus, DHEPrus, Macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, H30TOI,
PaaMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKHIl YpOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, PU3NYECKUE BEIUYMHBI U €IUHUIBI UX U3MEPEHUs, CKOPOCTbD.

buonorus: kneTka, opraHmsM, OJKocHucTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMHUHBI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpadus: MuHepasbl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOIIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHonorus: XuMHYECKass MPOMBIIUICHHOCTh, METAJUTYPIHsl, MPOU3BOJCTBO CTPOUTEIIBHBIX
MaTepUalioB, CEJIbCKOXO35UCTBEHHOE MIPOU3BOJCTBO, MULIeBas [IPOMBIIUIEHHOCTb,
(bapmalieBTHUYECKasl TIPOMBIIIUIEHHOCTbD, IPOM3BOCTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKIHMOHHBIX MAaT€PUAJIOB, SJIEKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XMMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

B pesynbrate u3ydeHuss yueOHOro mpenMera «XuUMHS» Ha ypOBHE OCHOBHOTO OOIIETro
o0Opa3oBaHMUs:
BbInyCKHUK Hay4YuTCH:

® pacKpbIBaTh Ha MPUMEPAX POJIb XUMUU B OPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpa U B IPAKTUYECKOHN JECATENBHOCTH YETI0BEKA;

® JIECMOHCTPUPOBATh HA IIPUMEPAX B3aUMOCBSA3b MEXAY XUMHUEHU U IPYTUMU €CTECTBEHHBIMU
HayKaMH;

® pAacKpbIBATh HA IPUMEpaXx MOJOKEHHS TEOPUN XUMHUYECKOro ctpoeHns A.M. bytneposa;



noHuMath (usndeckuid cmbicn I[lepuogmveckoro 3akona J[.M. MenzaeneeBa m Ha ero
OCHOBE OOBSCHATH 3aBUCUMOCTH CBOWCTB XMMHUYECKHX 3JIEMEHTOB M OOpa30BaHHBIX UMHU
BEILIECTB OT JICKTPOHHOT'O CTPOCHHMS aTOMOB;

OOBSACHITh MPUYUHBI MHOTOOOpAa3usl BEIIECTB HAa OCHOBE OOIIMX MPEICTaBICHUH 00 WX
COCTaBE U CTPOCHUHU;

MPUMEHATh MPABWIA CHUCTEMATHYECKON MEXIYHApOJHOW HOMEHKIATYphl KakK CpEJICTBA
pasIuyueHus U UASHTU(UKAITUN BEIIECTB 110 UX COCTaBY M CTPOCHUIO;

COCTABJISITh MOJICKYJSIPHBIE M CTPYKTYpHBIE (DOPMYJIBI OPraHUYECKHX BEIIECTB Kak
HocHTenel MH(OpMaMU O CTPOSHHWM BEHIECTBA, €r0 CBOWCTBAX M NPUHAICKHOCTH K
OTIpeICTICHHOMY KJIACCY COCTMHCHUM;

XapaKTEepPU30BaTh OPraHUYECKHE BEIIeCTBA IO COCTaBY, CTPOCHHUIO M CBOWMCTBaM,
yCTaHABIMBATh MPUYMHHO-CIICJCTBECHHBIC CBSI3W MEXIY JaHHBIMH XapaKTepUCTHUKAMU
BCIIECTBA;

MPUBOJIUTh TPUMEPHl XUMHUYCCKUX PEaKIUW, PACKPHIBAIOIINX XapaKTePHBIC CBOWCTBA
TUIHYHBIX TPEJICTABUTEIICH KIIACCOB OPraHUYECKUX BEIIECTB C IEJbI0 UX WIACHTH(GUKAIIMT
1 00BSICHEHHsI 00J1aCTH IPUMEHEHUS;

MIPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHUS XMMUYECKHX PEaKIMii Ha OCHOBE 3HAHUU O
TUTAX XUMUYECKON CBS3H B MOJIEKYJIaX PEareéHTOB M UX PEaKIIMOHHOW CIIOCOOHOCTH;
WCIIOIb30BaTh 3HAHUS O COCTAaBE, CTPOCHUHM M XHMHYECKHX CBOWCTBAX BEIIECTB IS
0€30MMacHOTO MPUMEHEHUS B MIPAKTHYECKOH IeSATEITBHOCTH;

MIPUBOJIUTH TPUMEPHI MPAKTUYECKOTO HCITOJI30BAHUS MPOIYKTOB MEpepaboTKu HEPTH U
MIPUPOJHOTO Ta3a, BBICOKOMOJEKYJSPHBIX COEIWHEHUH (MOJIMATUIICHA, CHUHTETHYECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);

MPOBOJIUTH OMBITHl MO PACMO3HABAHUIO OPTaHWYECKUX BEHIECTB: TIIMIICPUHA, YKCYCHOM
KHCIIOTHI, HEMpEAeTbHBIX >KUPOB, TIIOKO3bI, KpaxMmana, OElKOB — B COCTaBe MHUIIEBBIX
MPOJIYKTOB U KOCMETHYECKUX CPEJICTB;

BIIQJIETh MpaBWJIaMU U TIpHeMaMu Oe30mMacHOi paboThl ¢ XMMHUYECKMMU BEIIECTBAMU H
71a00paTOPHBIM 000pPYI0BAaHUEM;

yCTaHABIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMU U CMEIIEHUS XMMHUYECKOTO
paBHOBECHs] OT PA3NUYHBIX (DAaKTOPOB C IENBI0 ONpEAENEeHUS] ONTHUMAIBHBIX YCIOBUN
MPOTEKAHUS XUMHUYECKHUX MTPOIIECCOB;

MPUBOUTH TPUMEPHI THIPOJI3a COJIEH B TOBCEIHEBHOMN KU3HU YEIOBEKA;

MPUBOJIUTL  MPUMEPHI  OKUCIUTEILHO-BOCCTAHOBHTEIBHBIX  PEAKIUid B TPHPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEAEATEIILHOCTH OPraHU3MOB;

MPUBOJIUTh TPUMEPHl XUMHUYECKHX PEAKIHi, pPaCKpPHIBAIOMIMX OOIIMEe XUMHUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB M HEMETAIIIOB;

MPOBOJUTH pPAacueThl Ha HAXOXKJICHHE MOJICKYJIApHON (opMyIsBl yrieBojgopoaa IO
MIPOJYKTaM CTOpPAHUS U 10 €r0 OTHOCUTEIBHOMU MIIOTHOCTUA U MaCCOBBIM JIOJISIM SJIEMEHTOB,
BXOJAIIUX B €TI0 COCTAaB;

BIIQJIETh TIpaBUJIaMH O€30MacHOTO OOpalieHUs C €IKUMH, TOPIOYUMHU W TOKCUYHBIMH
BEIECTBAMH, CPEJICTBAMU OBITOBOM XMMHH;

OCYIIECTBIIATh TOWUCK XHUMHYECKONH HHQPOpMAIMKM [0 Ha3BaHUAM, HICHTH(PHUKATOpAM,
CTPYKTYpPHBIM (pOpMyJIaM BEIIECTB;

KPpUTHUYECKH  OIICHMBaTh W  HMHTEPIPETUPOBATH  XUMHUYECKYI0  WHGOpPMAIIHUIO,
coJiepKalIytocsi B COOOIIEHUSIX CPEACTB MaccoBOW mH(popmaruu, pecypcax MuTepHeTa,
HAy4YHO-TIONMYJISIPHBIX CTAaThIX C TOYKU 3PEHHUS €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B
LIETISAX BBISIBJICHUS OIMMOOYHBIX CYXKICHUN U (POPMHUPOBAHMS COOCTBEHHOM MTO3UIINH;



1)

2)

3)

4)

5)
6)

IpCACTABIATE IIYTU PCHICHUA r100a7IbHBIX r[po6neM, CTOAIIUX IIEPECHA YCIIOBCUCCTBOM:
OKOJIOT'MYCCKUX, SHCPTCTUUCCKUX, CHIPbCBBIX, U POJIb XUMHHU B PCHICHUN 3THX HpO6JIeM.

BpInyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUThCSH:

WJUTIOCTPUPOBATh HAa MPUMEpPAX CTAHOBJICHHE M HBOJIIOIUIO OPraHMYECKOM XUMHH Kak
HayKH Ha Pa3JIMYHBIX HCTOPUUYECKHUX ATAIaxX €€ Pa3BUTHS;

WCIIOIb30BaTh METOJBl HAYYHOTO TO3HAHUS NIPHU BBITIOJIHCHHH IPOCKTOB M y4eOHO-
HCCIIEIOBATENILCKHUX 3a/1a4 TI0 U3yUYEHUIO CBOMCTB, CIIOCOOOB MOYYCHUS M PACIIO3HABAHUS
OpPTraHUYECKUX BEIIECTB;

OOBSACHIATH TPHUPOAY M CIOCOOBI O0Opa30BaHUS XUMHUYECKOW CBS3U: KOBAJICHTHOU
(mossipHO#, HEMOJIAPHOI), HOHHOM, METAJUTMYECKOM, BOJIOPOIHOMN — C LEbIO ONpeIeICHUs
XHMHUYECKOH aKTUBHOCTH BEIECTB;

yCTaHABIMBAaTh TEHETUYECKYIO CBsI3b MEXIy KJIacCaMd OPraHUYECKUX BEIIECTB s
000CHOBaHHUS TPUHILMIIUATHHON BO3MOXKHOCTH TOJYyUYEHHUS OPraHUYECKUX COEIMHEHUM
3aJIaHHOT'O COCTaBa U CTPOCHHS;

yCTaHABIMBATh B3aUMOCBSI3U MEXIYy (aKkTaMu U TEOpHUEH, MPUUMHON U CIEACTBUEM MpU
aHaliM3e MPOOJEMHBIX CUTyalluii U OOOCHOBAaHMU TMPUHUMAEMbBIX PEUICHHI Ha OCHOBE
XUMHYECKUX 3HAHHMH.

YuyeHuk Ha 6230BOM YypPOBHeE MOJTY4YHT BO3MOKHOCTh HAYUYHThCS:

UCIIOJIb30BaTh METOJIbl HAYYHOI'O IO3HAHMS IPU BBITOJHEHUH HPOEKTOB M y4eOHO-
UCCIIEI0BATEIbCKUX 3a/1a4 110 U3yUEHHUIO CBOMCTB, CIIOCOOOB MOJYYEHHs U PACIIO3HABAHMS
BEIIECTB;

OOBSACHATH MHpPUPOIY U CHOCOObI OOpa3oBaHMsS XMMUYECKOW CBSI3U: KOBaJEHTHOMN
(mosApHOM, HETIOJIIPHOI), MOHHOM, METAJUTMYECKOH, BOJOPOTHON — C LIEIbI0 ONpPEIeICHHS
XUMHUYECKON aKTUBHOCTH BEILIECTB;

YCTaHABIMBAaTh TEHETHUYECKYKD CBA3b  MEXIy KiJIaccaMH  OpraHM4eCKHX U
HEOpPraHMYECKUX BEIIECTB /sl 0O0CHOBaHMS B3aUMOCBSI3H.

yCTaHaBJIMBATh B3aUMOCBSA3HM MEXy (pakTaMu U TeOpHel, IPUUMHOMN U CIeACTBUEM NPU
aHaJIn3e MNpPOOJEMHBIX CUTyalludi M OOOCHOBAaHMM TNPUHUMAEMbIX PEUICHUH Ha OCHOBE
XMMHUYECKHUX 3HAHUM.

IIpenmerHblie pe3ybTaThbl (0a30BbI YPOBEHB):

c(hOpMHUPOBAHHOCTH MPEACTABICHUIN O MECTE XUMHUHU B COBPEMEHHON HAYyYHOU KapTHUHE
MHpa; TOHUMaHUE POJIU XUMHUH B (HOPMUPOBAHUH KPYTo30pa U (PYHKIIMOHATLHON
TPAaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUs MPAKTUYECKUX 3a/1a4;

BJIQJICHUE OCHOBOIIOJIATAIOIIMMH XUMHYECKUMU TTOHATHSIMU, TEOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE M0JIb30BaHUE XUMHUECKOW TEPMUHOIOTUEN U
CHMBOJIUKOM;

BJIaJICHUE OCHOBHBIMU METOJAMHU HAyUYHOT'O [TO3HAHUS, UCTIOIb3YEMBIMU B XUMUHU:
Ha0JII0/ICHUE, OTMMCAHNE, U3MEPEHHE, SKCIIEPUMEHT; YMEHHE 00padaThiBaTh, OOBICHITH
PE3YNIbTAThI MPOBEIEHHBIX OIBITOB U JENaTh BBIBOJIBI, TOTOBHOCTh U CHOCOOHOCTH METOJIBI
TTO3HAHMS IPU PEIICHUH MPAKTUIECKUX 3a7a4;

c(hOpMUPOBAHHOCTh YMEHUS 1aBaTh KOJMUYECTBEHHBIC OIICHKU M MPOBOIUTH PACUETHI 110
XUMUYECKUM (POpMyJIaM B YpaBHEHUSIM;

BIIQJICHHE TIPABUJIAaMU TEXHUKH 0€30MacCHOCTH MPHU UCTIOIh30BAHUN XUMUYECKUX BEIIECTB;
c(hOpMHUPOBAHHOCTb YMEHUS KJIACCU(PHUITMPOBATH OPTAHNYECKUE BEIIECTBA U PEAKIIUHU 10
Pa3HBIM MIPU3HAKAM;



7) chOpMUPOBAHHOCTH YMEHHsI ONMCHIBATh U Pa3JINuaTh U3yUCHHBIC KJIACCHI OPraHUUECKIX
BEILIECTB;

8) chopMUPOBaAaHHOCTH YMEHUS JIeIaTh BBIBOIbI, YMO3AKIIIOUCHUS U3 HAOJIIOICHUH,
XMMHUYECKHX 3aKOHOMEPHOCTEH, IPOrHO3UPOBATh CBOWCTBA HEN3YUYEHHBIX BELIECTB IO
AHAJIOTHH C U3yYCHHBIMU;

9) chopMUPOBAHHOCTH YMEHHS CTPYKTYPHPOBATh U3yUCHHBII MaTepHal U XUMHUYECKYIO
MH(POPMAIIHIO, TIOTYYaeMYIO U3 Pa3HbIX HCTOYHHUKOB;

10) chopmMupOBaHHOCTH COOCTBEHHOM MO3UIIMK 110 OTHOIICHHUIO K XUMHYCCKON HH(DOPMAIIUH,
MOJTy4aeMOi U3 pa3HbIX HCTOYHHUKOB;

11) chopMUpOBaHHOCTh YMEHHUS aHATTM3UPOBATH U OLICHUBATH HOCIICICTBUSI
MIPOU3BO/ICTBEHHOMN U OBITOBOM JEATETLHOCTH, CBA3aHHOMU C MepepaboTKON OpraHMYeCKuX
BEIIECTB;

12) oBnajieHue OCHOBAMHU HAyYHOTO MBIIUICHHUS, TEXHOJIOTUEH UCCISIOBATEILCKON 1
IIPOEKTHOM J1eATEIbHOCTH

13) cpopMupoBaHHOCTH yMEHHS IPOBOAUTH SIKCIIEPUMEHTHI PA3HOM AUIAKTUICCKON
HaNpaBJIeHHOCTH;

14) copMUpOBaHHOCTH YMEHHSI OKa3bIBATh MIEPBYIO MIOMOILb IIPH OTPABJICHUSX, 0)KOTaX
JPYTUX TPaBMax, CBSI3aHHBIX C BEILIECTBAMHU U JIAOOPATOPHBIM 00OPYIOBAHUEM.
MeTanpeaMeTHbIe Pe3yJIbTATHI:

1) chopMUpPOBaHHOCTH YMEHHUS CTABUTH IIEIHM M HOBBIC 33/1a4i B y4eOe U [M03HABATEIbHON
NeSTeTbHOCTH;

2) OBJIAJICHHE ITPUEMaMH CAMOCTOSITEIILHOTO TNIAHUPOBAHHUS ITyTEHl JOCTHKCHUS LISITH,
yMeHHUs BRIOUpaTh 3P PeKTUBHBIE CIOCOOBI pelIeHHs yUeOHBIX U MO3HABATEIBHBIX 33/1a4;

3) chopMUPOBAHHOCTh YMEHHSI COOTHOCUThH CBOH JICHCTBHS C IUNITAHUPYEMbBIMU PEe3YJIbTaATAMU;

4) chOopMHUPOBAHHOCTH YMEHUS OCYIIECTBIISITh KOHTPOIIb B IIPOIIECCE JOCTHIKECHHSI
pe3yabpTaTa, KOppeKTUPOBATh CBOW JEHCTBHS;

5) chopMHUPOBaHHOCTh YMEHHS OL[CHUBATH MIPABHIBHOCTD BBIIOIHEHUS yUeOHBIX 3324 U
COOTBETCTBYIOIIME BO3MOKHOCTH HX PEIICHUS,

6) chopMHUPOBaHHOCTH YMEHHS aHATU3UPOBATh, KJIaCCH(UIINPOBATH, 0000IIATh, BEIOHPATh
OCHOBAHUS ¥l KPUTEPUH IS yCTAaHOBIICHHS TPUYMHHO-CIICICTBEHHBIX CBSI3EH;

7) chopMHUPOBaHHOCTh YMEHHS IPHOOPETATh U MPUMEHSTH HOBBIC 3HAHUS,

8) chopMUPOBaHHOCTH YMEHHsI CO3/IaBaTh MPOCTECUIIINE MOJICITH, UCTIOJIb30BATh CXEMBI,
TaOJIUIIBI, CHMBOJIBI JUIsl pEIIeHUs] Y4eOHBIX U TO3HABATENIbHBIX 33/1a4;

9) oBnaacHME HA BHICOKOM YPOBHE CMBICIIOBBIM YTEHHEM HAyYHBIX TEKCTOB.

10) chopmupoBanHOCTh yMeHHUs DHEKTUBHO OPraHU30BaTh YyIEOHOE COTPYAHHUYECTBO U
COBMECTHYIO JICATEIBHOCTh, pa00TaTh MHANBUAYAIHLHO C YIETOM OOIINX HHTEPECOB;

11) copMupOBaHHOCTH YMEHHS OCO3HAHHO MCIIOJIb30BaTh PEYEBhIC CPE/ICTBA B COOTBETCTBUH
C 3a/la4aMi KOMMYHHKAIIHH;

12) BBICOKU# YpOBEHb KOMIIETEHTHOCTH B o0siacTu ucnoiab3oBanus UKT;

13) chopMHPOBAaHHOCTD YKOJOTHUECKOTO MBIIUICHHS;

14) copmMupoBaHHOCTH YMEHHS IPUMEHSTH B TIO3HABATEIEHON, KOMMYHHKATHBHOH 1
COITMAITHOW TIPAKTUKE 3HAHWUSI, TIOJTYYCHHBIC IPY U3yUSHUH TIPEMETA.

Bbyayr cpopmupoBanbl
JInyHOCTHBIE pe3yJIbTaThI:

1) chopMUpOBaHHOCTH MOJIOKUTEIHLHOTO OTHOLICHUS K XMMHUH, YTO 00YCIIaBIHBaCT
MOTHUBAIIMIO K y9€OHOM JESITEIbHOCTH B BRIOpaHHOMU cepe;

2) chOpMUPOBAHHOCTH YMEHUS pelIaTh MPOOIEMbI TOUCKOBOTO U TBOPYECKOTO XapaKTepa;
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3) chOopMUPOBAHHOCTH YMEHHUSI IPOBOAUTH CAMOAHAJIM3 U OCYIIECTBISITh CAMOKOHTPOIIb U
CaMOOLICHKY Ha OCHOBE KPUTEPHUEB YCIEITHOCTH;

4) chopMHUPOBAHHOCTH TOTOBHOCTH CJICAOBATh HOPMaM MIPUPOJIO U 30POBbECOCPEratoIero
MIOBEJICHUS;

5) cdopMuUpOBaHHOCTH MPOYHBIX HABBIKOB, HAIIPABJICHHBIX HA CAMOPA3BUTHE Yepe3
camoo0pa3zoBaHue;

6) chopMUPOBaHHOCTH HABBIKOB MPOSIBIICHHS TI03HABATEIILHON MHUIIMATHBEI B y4eOHOM
COTPYAHUYECTBE.

TEMATHYECKOE IINTAHUPOBAHHUE

N HanmenoBann @ KoJsmmuecTBo 4acos JJIeKTPOHHBIE
© | e pa3ueioB (undpoBbie)
n/ Bcer Konrpoabsnsl | IIpakTHuecku
TeM o0pa3oBaTejibHbIE
n 0 e padoThl e padoThI
NPorpamMmbl pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMHH
Crpoenue
aTOMOB.
Ilepuognueckun
1 SAKOH https://lesson.edu.ru/04/
1.1 [lepuoanuecka 3 0 0 10
s cUcTeMa =
XUMHUYECCKUX
371eMEeHTOB /.
N. Menneneena
12 XuMudeckne 5 1 1 https://lesson.edu.ru/04/
peakuuun 10
Crtpoenue
13 BEILIECTBA. 4 0 0 https://lesson.edu.ru/04/
Msoroo0pasue 10
BEILIECTB
https://lesson.edu.ru/04/
Hroro mo pazneny 13

10

Pasnen 2. Heopranuyeckasi xumust

21 MeTaiL 5 0 1 https://lesson.edu.ru/04/
10

99 HeMeTamI 9 1 1 Tgps:// lesson.edu.ru/04/

2.3 CBi3b 2 0 0 https://lesson.edu.ru/04/
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HEOPTraHUYECKH
XU
OpraHUYECKUX
BEIIECTB

Hroro no pazneny

17

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

10

Paszgea 3. Xumusd 4 ;KU3HbL

XUMHUA "
3.1
KU3Hb

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

10

Hroro no pazneny

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

34
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

Xumus, 11 xnace/ IM'abpuensa O.C., Octpoymon U.T'., CirankoB C.A., AKIIMOHEPHOE OOIIECTBO
«M3narensctBO «IIpocBemenne»,2021r.

METOJUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

Xumusa(6a30BbIypoBeHb). Peanuzanus o6pazoBaHus: METOJUUECKOE TOCOOUE Ui yauTens /
Kasepuna A. A., [Inuyruna I'.B.; nox pexn.I'. B. ITnuyrunoi. M. : ®I'bHY «Muctutyt
cTpaTeruu pa3Butus obpasosanus PAOy», 2022 81 c.:ui.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/
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