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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XuMum Aa&T NpeACTaBICHUE O 1eTsIX, o0mIel cTpareruu o0yueHHsl, BOCIUTAHUS U
pa3BUTHs 00YYaOLIMXCs CPEACTBAMU y4EOHOro MpeAMeTa, YCTaHABIMBAET 00s3aTeIbHOE MPEIMETHOE
coJiepyKaHue, MpeaycMaTpUBAET paclpeesIeHUe ero Mo KiaccaM U CTPYKTYpUPOBAHUE IO pa3zienaM U
TeMaM IporpamMMbl [0 XHUMHH, OINpeeiseT KOJUYECTBEHHbIE W KaueCTBCHHbBIE XapaKTEPUCTHKU
COJIEp’KaHusl, PEKOMEHYEMYIO IOCIEA0BATEIbHOCTh U3YYEHUSI XUMUU C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JOIMKH y4yeOHOro Ipolecca, BO3pacTHBIX 0COOEHHOCTEH oOyuaromuxcs,
OTIpeIeNIIeT BO3MOKHOCTH MIPEeaMeTa JUIsl pealn3aluu TpeOOBaHUH K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl Ha YpPOBHE OCHOBHOIO 00ILIero oOpa3oBaHMs, a Takke TpeOOBaHUH K
pe3yabTataM OOydYeHHs XMMHUHU Ha YpPOBHE IeJIel M3ydeHHs NpeIMeTa W OCHOBHBIX BUIOB y4eOHO-
[I03HABATENIBHOM JEATEILHOCTH 00yUarOIIErocs 10 OCBOCHUIO yUEeOHOr0 COIEepKaHMSL.

[IporpamMma mo XMMHM Ha YPOBHE CpeIHEro oOIiero odpa3oBaHusi pa3zpaboTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoii deneparuny,
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS (enepaibHOi 00pa30BaTEIbHONW MPOrpaMMBbl CPETHETO OOIIEro
obpazoBanus (DPOII COO), nmpencraBieHHbIX B DefepaqbHOM TOCYJAPCTBEHHOM 00pa30BaTEIbHOM
crangaptre COO, c¢ yuérom Konuenmmm mpenonaBaHus y4eOHOro mpeaMera «XuUMHS» B
oOpa3oBaTenbHbIX opranusanuax Poccuiickoit @eneparium, peananu3yomux OCHOBHbIE 00pa30BaTe/IbHbIE
IIPOrpaMMbl, U OCHOBHBIX MooxkeHUH «CTpareruu pa3BuTs Bocniutanus B Poccuiickoin @enepanuu Ha
nepuof 10 2025 rona» (Pacnopspxenue I[paBurensctea PO ot 29.05. 2015 Ne 996 - p.).

XuMHUECKoe 00pa3zoBaHME, MOJy4aeMOe BBITYCKHHKAMHU OOIe00pa3oBaTeIbHON OpraHHW3aluHy,
SBJISICTCS HEOTHEMJIEMOM YacTbi0 HX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEpIIAIOLIMM 3TaroM
peajin3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KJIFOUYEBBIX LIEHHOCTEH, MPUCYIIHUX LIETOCTHOMN
cHUCTeME XHMHUYECKOro oOpa3oBaHUs. OTH ILIEHHOCTHM KAacaloTCsl II03HAHUS 3aKOHOB IPHPOJIBL,
(dbopMHpOBaHKS MHUPOBO33pEHHSI M OOIIEH KYIbTYpPhl YEJIOBEKa, a TAK)KE IKOJIOTUIECKH 00OCHOBAHHOTO
OTHOILIEHMSI K CBOEMY 3J0pOBbI0 M MpHUPOJHOW cpene. Peamusyercs xumudeckoe obOpa3zoBaHHE
o0yyJaroIuxcs Ha YpoBHE CpeJHero oOuero oOpa3oBaHusl CpeiCTBAMH y4e€OHOTO mpenMeTa «XHUMUs»,
CoJIepKaHuE U MOCTPOEHUE KOTOPOIO ONPEAEIEHbI B IPOrpaMMe M0 XUMUH C YUETOM CIELU(PUKU HAYKU
XMMHH, €€ 3Ha4eHUs B MO3HAHUU MPUPOJBI U B MaTepUAIbHOW JKU3HU OOLIECTBA, a TAKXKe C y4ETOM
o0ImUX 1eJel W MPUHIMIIOB, XapaKTEPU3YIOIMINX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0IIero
obpazoBanus B Poccuiickoit @enepanuu.

XuMHUsl Kak 3JEMEHT CHCTEMbl E€CTECTBEHHBIX HAayK HIpPaeT OcoOYyl poJib B COBPEMEHHOM
LIUBWIN3ALMU, B CO3JaHUM HOBOM 0a3bl MarepHagbHOM KynbTyphl. OHa BHOCUT CBOM BKJIaJx B
(bopMHpOBaHHE PAllMOHAIBHOIO HAYyYHOI'O MBIIUIEHUS, B CO3/IaHUE IIEIOCTHOTO MPEJCTaBICHUS 00
OKpY’KarollleM MHpe Kak O €JUHCTBE NMPHUPOJIbI M YeJIO0BeKa, KOTopoe (popMupyeTcs B XMMUU Ha OCHOBE
MMOHMMAaHHUS BEIIECTBEHHOT'O COCTaBa OKPYKAIOIIEr0 MUPa, OCO3HAHMS B3aUMOCBSI3U MEXIY CTPOCHUEM
BEIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMU TPUMEHEHHUS.

TecHo B3auMoOAEWCTBYS C JPYTMMHM €CTECTBEHHBIMH HAayKaMM, XHMHs cTajga HEOThEeMJIEMOU
YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOAMMBIM YCJIOBHEM YCHEIIHOTO TPyJa M KU3HU KaXAOTO 4YJIeHa
obmectBa. CoBpeMeHHas XHMMHMsSI KaK HayKa CcoO3uJaTelbHas, Kak HayKa BBICOKUX TEXHOJIOTHM
HampaBjeHa Ha pelIeHHe INIOOANbHBIX MPOOJeM YCTOWYMBOIO Pa3BUTHS UEIOBEUECTBA — CBIPHEBOM,
SHEPreTUUECKOH, MUILEBOM, IKOJIOIHYECKO 0€30aCHOCTH M OXPaHBbl 310POBBS.

B cootBeTcTBMM € OOIIMMU LETSIMHM M IPUHIUIIAMU CpPeIHEro o0IIero o0pa3oBaHMs COepKaHue
npenmMera «Xumus» (10—11 kmaccsl, 0a30BbIil YpOBEHb M3Y4EHHUS) OPUEHTHPOBAHO MPEUMYILIECTBEHHO
Ha  OOLIEKYJAbTYPHYIO  TMOATOTOBKY  OOydYalOUIMXCsl, HEOOXOAMMYIO WM Jis  BBIPAOOTKH
MHUPOBO33PEHYECKUX OPHUEHTHPOB, YCIEIIHOIO BKJIIOYEHHS B JKU3Hb COLUYMa, MPOJOJIKEHUS
00pa3oBaHMs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEIIOCPEICTBEHHO C XMMHUEH.

CocTaBngomuMy MpeaMeTa «XUMHUsD» SBISIIOTCS 06a30Bble Kypchl — «OpraHudeckas XUMUS» U
«O0mas u HeopraHuyeckass XHMHS», OCHOBHBIM KOMIIOHEHTOM COJEpXaHUS KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOI HayKu: CHUCTeMa 3HAHMHM IO HEOPraHMYEeCKOW XMMMH (C BKJIIOYEHHEM 3HAHUN W3
oOmieif XuMUM) M opraHudeckor xumuu. GopMupoBaHHE AAHHOW CHUCTEMBbl 3HAHMH NpPU H3yYEHUU
npenMera o0ecrneunBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pa3Hsl BEIIECTB Ha OCHOBE OOIIMX
IIOHATUH, 3aKOHOB U TEOPUM XUMHUH.



Crtpykrypa comepxkaHus KypcoB — «Opranndeckas xumus» u «O01as 1 HeOpraHuIecKass XUMUS»
chopMupoBaHa B IporpaMme MO XHMHU Ha OCHOBE CHCTEMHOTO MOJXO0Ja K HM3YyYEHHUIO Yy4eOHOTro
MaTepuaga W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHUN Ha OMPEIeIEHHBIX
TEOPETUYECKNX YpOBHAX. Tak, B Kypce OpraHM4ecKoi XMMHUU BEIIECTBA PACCMATPUBAIOTCA Ha YPOBHE
KJIACCUUYECKOU TEOPUHU CTPOCHUSI OPTAHMUYECKUX COCIMHEHHM, a TAK)KE€ HA YPOBHE CTEPEOXUMUUYECKUX U
ANEKTPOHHBIX MpEACTaBICHU O cTpoeHuHW BemiecTB. CBelneHus 00 M3y4aeMbIX B Kypce BEIIeCTBax
JAIOTCSl B Pa3BUTUU — OT YIJIEBOJOPOJIOB JI0 CIOXKHBIX OMOJIOTUYECKU aKTUBHBIX COeIUHEHMH. B Kypce
OpPraHMYEeCKON XHMMHU TONY4aloT pa3BUTHE CGHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETo
o0Opa3oBaHMsl MIEPBOHAYAIILHEIC TIPEICTABICHHSI O XUMUYECKOW CBS3H, KIACCU(DUKAIIMOHHBIX MMPU3HAKAX
BEIIECTB, 3aBUCIMOCTU CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMHUECKOHN peaKIIUu.

[Tox HOBBIM yTJIOM 3peHUs B IIpeaMeTe «XuMHus» 0a30BOTO YPOBHS PacCMATPUBACTCS U3YUICHHBIH
Ha YPOBHE OCHOBHOT'O O0IIero 00pa3oBaHMs TEOPETUUECKUN MaTepHal U (PaKTOJIOTHYECKHE CBEICHUS O
BEIIECTBaX M XMMHUYECKON peaknuu. Tak, B 4acTHOCTH, B Kypce «OO0Imas u HeopraHudecKas XuMUsD»
oOy4aroluMcsi TPEIOCTaBISAETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE IEPHUOJUYECKOr0o 3aKOHa C
OOIIETEOPETUYECKUX M METOJOJOTHYECKUX TMO3UINH, TIyOKe MOHATh HCTOPHYECKOE H3MEHEHUE
(YHKIHHA 3TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBSICHSIONICH U MPOTHO3UPYIOIICH.

Enunnas cucremMa 3HaHMK O BaXKHEWIIMX BEIIECTBAX, MX COCTaBE, CTPOEHUH, CBOWCTBAX U
MPUMEHEHUH, a TaKXKe O XHUMHUYECKHX pEeaKUusiX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUs
nomnounHsiercsa B Kypcax 10 u 11 kinaccoB aseMeHTaMu coJiepKaHusl, UMEIOIIUMHU KYJIbTYpOJOTHYECKUN U
MPUKJIAHON XapakTep. DTHU 3HAHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSA3M XUMHUH C JIPYTUMH
HayKaMH, PAcCKpbIBAIOT €€ poJib B TO3HABATEIBHOM M MPAKTUYECKOW IEeATEIbHOCTH 4YEJIOBEKa,
CHOCOOCTBYIOT BOCHHUTAHHIO YBa)KEHUS K IMPOILIECCY TBOPYECTBA B OOJIACTU TEOPUHM M MPAKTUYECKUX
MPUIOKEHUA XHUMHH, TIOMOTAIOT BBIMTYCKHUKY OpPHUEHTHUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO
3HAYUMBIX TIPOoOIeMax, CBA3AHHBIX C XUMHEH, KpUTUYECKH OCMBICTUBATh HH(GOPMAIIUIO U TPUMEHSTH €&
JUTSl TIOMIOJIHEHMSI 3HAHUM, PEHICHUS MHTEIUICKTYaIbHBIX M JKCIEPUMEHTAIBHBIX HCCIEA0BATEIbCKUX
3ana4d. B nenom copepxxanue yueOHOro npeamera « XUMHUs» JaHHOTO YPOBHS U3YYEHUS OPUEHTUPOBAHO
Ha (popmHpoBaHUE y 00yUYAIOLIUXCS MUPOBO33PEHUYECKON OCHOBBI JJIsl MOHUMAaHUs (PUIOCOPCKUX UACH,
TaKMX KaK: MaTepHaIbHOC CIMHCTBO HEOPTAaHMYECKOTO W OPraHUYEeCKOro MHpa, OOYCIIOBICHHOCTH
CBOMCTB BEIIECTB HMX COCTaBOM U CTPOCHHMEM, II03HABAEMOCTh MPUPOJHBIX SBICHHM MyTEM
OKCIIEPUMEHTA U PEHICHHS TMPOTHUBOPEUUN MEXKIYy HOBBIMH (aKTaMU UM TEOPETUUYECKHUMHU
MPEINOChUIKAMHU, OCO3HAHHME POJIM XUMUU B PEIICHHWU JKOJOTHYECKHX MpoOIeM, a Takxke Mmpodiem
cOepeKEHUsI SHEPTETUUECKUX PECYPCOB, CHIPbhsI, CO3/IaHMs HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B mnane pemieHus 3ajad BOCHHUTAHUS, PA3BUTHUS M COLMAIHM3AIMN OOYYaAIOUIUXCS TMPHHITHIC
MporpaMMoOil TI0 XHWMHU TOAXOABl K OIPEACIICHUIO COJEpPKaHUST U TIOCTPOEHHUs TMpeaMeTa
npelycMaTpuBaoT (popMupoBaHNE YHUBEPCATBHBIX YUEOHBIX JEUCTBUN, UMEIOMINX 0a30BOE 3HAUCHUE
JUTSL Pa3JIMYHBIX BUJIOB JIEATEILHOCTH: PEIICHUs TTPOOIeM, TTIONCKa, aHaau3a U 00paboTKu HHGOPMaIIUH,
HEOOXOMUMBIX I TMPHOOPETEeHUs ONbITa MPAKTHUYECKOM U UCCIEIOBATEIbCKON AeaTeIbHOCTH,
3aHUMAIOIIEH BaKHOE MECTO B MO3HAHUU XUMHUH.

B mpakTuke mpernogaBaHus XUMUHM KaKk Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs, Tak U Ha
YpOBHE CpeIHero oduiero oOpa3oBaHMs, MPU ONPEIEICHUN COJIEP/KATENbHON XapaKTEpPUCTUKU Lesen
M3y4eHUs TMpeaMeTa HalpaBlIEHUEM TMEPBOCTENEHHOW 3HAYUMOCTH TPAJAULMOHHO MPU3HAETCA
(dhopMHUpPOBaHNE OCHOB XMMHYECKOW HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUUYECKON
NEeSATEIbHOCTH YeJIOBEKa M KaK OJHOIO0 U3 KOMIIOHEHTOB MHPOBOM KYJIbTypbl. C METOOUYECKON TOUKH
3pEHUSI TAKOM MOJXO]] K ONIPEICTICHUIO 1IeJIel U3yUeHUs TIPEAMETA SIBJISIETCS BIIOJHE ONPaBIaHHbBIM.

CornacHo aHHOW TOYKE 3pEHHs TIIaBHBIMHU LIESIMH U3YyUeHHUs Mpeamera «XuMus» Ha 6a30BOM
ypoBHe (10 —11 ki1.) IBISAFOTCSI:

e popMHUpOBaHUE CHCTEMBbl XUMHUYECKUX 3HAHHHA KaK Ba)KHEWINEH COCTaBISIONIEH €CTeCTBEHHO-
Hay4YHOW KapTHUHBI MUPa, B OCHOBE KOTOPOM JIeXkKAT KITFOUEBBIE TOHATHS, QYHIaAMEHTAIBHBIC 3aKOHBI U
TEOpUU XHWMHUHU, OCBOEHHE sI3bIKa HAyKH, YCBOCHHE U TMOHUMAHHE CYIIHOCTH JOCTYIHBIX 0000IIeHUH
MHPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMJICHUE C HCTOPUEH MX PA3BUTHS U CTAHOBJICHHS;

e popMHUpOBaHUE W pa3BUTHE TPEACTABICHWH O HAYYHBIX METOJaX TO3HAHHS BEIIECTB U
XUMHUYECKUX PEAKINH, HEOOXOIUMBIX ISl TPUOOPETCHHST YMEHUN OPUEHTHUPOBATHCS B MUPE BEIIECTB U
XUMHUYECKHUX SIBICHUN, UMEIOIIUX MECTO B IPUPOJE, B MPAKTUUECKON U MOBCETHEBHON KU3HH;



e pa3BUTHE YMEHUH M CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOMIONEHHEM U OOBSICHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTIOICHHEM MPaBIIT 0€301TaCHOT0 0OpaIeHUs C BEIIECTBAMH.

Hapsny ¢ stum, cogepikarenbHas XapaKTepUCTHKa LeNed W 3aJady HM3y4deHUs IpeaMeTa B
porpaMMe Mo XMMHUU YTOUYHEHAa M CKOPPEKTHPOBAHA B COOTBETCTBUM C HOBBIMH IMPHOPUTETaMHU B
cucteMe cpeaHero oomiero oOpazoBanus. CerogHsi B MpEMoOAaBaHUM XWMHH B OOJBIIEH CTEreHU
OTHAETCsl MPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJepXKaHUs OO0ydeHUus, OPUEHTUPOBAHHON Ha
MOJITOTOBKY BBIITYCKHHKA 00I1€00pa30BaTeIbHON OpraHM3aluy, BIAJCIONIEr0 He HAaOOpOM 3HAaHUH, a
(GyHKIIMOHATIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOOAMHM M YMEHHSIMH aKTUBHOTO MOJIYYEHHs] 3HAHUU U
NPUMEHEHHS UX B PEATbHOM KU3HU JUIS PEIICHHs TPAKTUYECKHUX 3a/1a4.

B cBsi3u ¢ 3TUM npu u3ydeHUU Npeamera «XUMUsS» JTOMUHHUPYIOIIee 3HAUeHHE MPUOOPETaroT
TaKue IeJH U 331a4H, KaK:

ajanrtanus oOydYalolUMXcsl K YCIOBUSM JAMHAMHYHO pa3BHUBAIOMIETOCs MHpa, (HOpMUPOBaHUE
MHTEJUIEKTYaJbHO  pa3BUTOW  JIMYHOCTH, TOTOBOM K  €amM0oOOpa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEILHOMY MPHUHSATHIO TPAaMOTHBIX pEIIEHUH B KOHKPETHBIX JKHU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIECTBAMU U MX IIPUMECHEHHUEM;

dbopMupoBaHue Yy OOYYarOIIMXCs KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETECHIIMIA), MMEIOLIUX
YHHUBEPCAIbHOE 3HAYECHHUE JIJIS1 PA3IIUYHBIX BUIOB JACATEIBHOCTU: PELICHHUS POOIIeM, TONCKa, aHAIIn3a U
00paboTKu MH(pOpMaLUK, HEOOXOAUMBIX JIJIsi TPUOOPETEHUS OMbITa JEATEIHHOCTH, KOTOpas 3aHUMAeT
BaXHOE MECTO B MO3HAHWHM XMMHHU, a TAKXKE JJIS OLEHKH C TO3WIHUI JKOJIOTHYECKOH 0e30ImacHOCTH
XapakTepa BIHUSHUS BEIECTB U XUMUYECKUX MIPOIECCOB HA OPTaHMU3M UYEeIOBEKa U MPUPOAHYIO CpELy;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, HMHTEIUICKTYAIbHBIX M TBOPYECKHX CHOCOOHOCTEH
00yUaroIuXxcsi: CIOCOOHOCTH CAMOCTOATEIBHO MIPUOOpETaTh HOBbIE 3HAHUS MO XMMHUU B COOTBETCTBHUHU
C KM3HEHHBIMU TOTPEOHOCTSMH, HCIOJIH30BATH COBPEMEHHBIE HH(OPMAIMOHHBIC TEXHOJIOTUU IS
MOKCKA M aHajM3a Y4eOHOMN 1 Hay4YHO-TIOMYISIPHONH HH(OPMALIU XUMUYECKOTO COACPKAHMUS;

dbopmMHupoBaHHE M pa3BUTHE Yy OOYYAIONIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIUICHUS,
HaOII01aTENBHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIe 0OCOOEHHO HEOOXOAMMBI, B YaCTHOCTHU, MPHU
TUTAHUPOBAHUH U MTPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE y OOydJaromuxcs yOSKIEHHOCTH B T'yMaHHUCTUYECKON HANpPaBIEHHOCTH XUMHH, €&
BaXHOW POJIM B peHICHUH TT00aIbHBIX MPOOJIEM pallMOHAIBLHOTO MPHUPOAOINOJIb30BAHMS, TOMOIHEHUS
SHEPTeTUYECKUX PECYPCOB M COXPAHEHUS TNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
Oepe’KHOr0 OTHOIIEHUS K MIPUPOJIE U CBOEMY 3/I0POBbIO, a TaKXkKe MPHOOPETEHHUs OIbITa UCIOIb30BAHUS
MOJTyYSHHBIX 3HAHWW JUIS MPUHSTHS TPAMOTHBIX PEHICHWH B CHUTYAIMsIX, CBS3aHHBIX C XUMHUYECKUMHU
SIBIICHUSIMU.

B yueOHOM mutaHe cpeHero o01ero o0pa3oBaHus NMpeaMeET «XUMUs» 0a30BOr0 YpOBHS BXOAMT B
COCTaB MpeaMeTHOH obnacTu «EcTecTBeHHO-HAYUHbIE TPEIMEThI».

OO1iee 4ynca0 yacoB, OTBEAEHHBIX JUISI U3yYEHHUS] XUMUHU, HA 0a30BOM ypOBHE CpPEJHETO OOIIETro
oOpa3zoBanusi, coctaBisieT 68 yacoB: B 10 knacce — 34 gaca (1 gac B Hegento), B 11 kmacce — 34 gaca (1
4ac B HEJICIIIO).



COJAEP/)KAHUE OBYYEHUA
11 KITIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI XUMHUH

XHUMHYECKUH AJIeMEHT. AToOM. SIIpo aToMa, U30TOMBI. DIEKTPOHHAS 000JI0YKA. DHEPreTHYCCKHE
YPOBHH, MOIYyPOBHU. ATOMHBIC opOuTanu, s-, P-, d- smemeHTbl. OCOOCHHOCTH pacIpeae/iCHUs
ANIEKTPOHOB MO OpOUTAISAM B aroMax »dJIEMEHTOB TMEpPBbIX YETHIPEX MEPUOJOB. JIEKTPOHHAs
KOH(HTypamus aTOMOB.

[Tepuonuueckuii 3axkoH u Ilepuoguyeckas cucrteMa xumuueckux sneMeHtoB [[. M. Menneneena.
Cas13p nepuoanueckoro 3akona u [lepuoauueckoii cucrembl Xumuueckux aiuemeHToB Jl. M. Menneneesa
C COBPEMEHHOW TEOpHEHl CTPOEHUsT aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsS CBOWCTB XMMHYECKUX
3JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTBHIX M CIOKHBIX BEIIECTB MO TPyHIaM W IepuojaM. 3HaYCHHE
MIEPUOIUYECKOr0 3aKOHA B PA3BUTHHU HAYKH.

CrpoeHnue BelecTBa. XUMHUYECKas CBSI3b. Buabl XUMU4ecKkol CBS3U (KOBaJIGHTHAs! HEMOJIpHAs U
MOJIApHAsi, MOHHAs, MeTaindeckasl). MexaHu3Mbl O0pa30BaHUS KOBAJIEHTHOM XUMHUYECKOW CBSI3U
(0OOMEHHBIN M TOHOPHO-AKIENTOPHBIN). Bomopoanas cBsa3s. BajieHTHOCTh. DIEKTPOOTPUIIATEILHOCTD.
Crenenb okucieHus. MIOHbI: KATUOHBI U AHUOHBI.

BemectBa MONEKYJISPHOIO M HEMOJIEKYJSIPHOTO CTPOEHMs. 3aKOH IIOCTOSIHCTBA COCTaBa
BELIECTBA. THUMIBl KPUCTAUIMYECKUX PELIETOK. 3aBHCUMOCTh CBOMCTBA BEUIECTB OT THIA
KPHUCTAJUIMYECKON PEIIETKH.

[lonsatue o pucnepcHbIXx cucteMax. VICTHUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas a0
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coenvHeHuil. HomeHkiaTypa HeOpraHMYeCKHX BEIECTB.
['eneTnyeckasi CBSI3b HEOPraHUYECKHUX BEILIECTB, IPUHAICKALIUX K PA3TUUYHBIM KJIACCAM.

Xumuueckas peakuus. Kiaccmpukanmms XUMHYECKHX pEaKUMid B HEOPraHWYECKOW U
OpraHMYEeCKON XMMHUHU. 3aKOH COXPAHEHMS MacChl BEIIECTB, 3aKOH COXPAaHEHHUS U TIPEBPALLECHUS SHEPTUU
IIPU XUMUYECKHUX PEAKIIHSIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iMyHbIX (akropoB. OOpaTUMblE peakLuu.
Xumunyeckoe paBHoBecue. DakTOphl, BIUSIOMINE HA COCTOSHHE XMMMUYECKOTOo paBHOBecHs. [IpuHImn
Jle lllarense.

OnexTponuTnyeckas aucconuanus. CuiabHble U ciadble 3JeKTpoauThl. Cpea BOAHBIX PacCTBOPOB
BELIECTB: KUCIIasA, HEUTpaabHasl, LEI0YHAs.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

OKcllepUMEHTAIbHbIE METO/bl U3YYEHMsI BEIIECTB M WX IPEBpAIlEHUI: AeMOHCTpauus TadIuiy
«IIepuognyeckass cucrema xumudyeckux osneMeHtoB J[. WM. MenaeneeBa», wu3zydeHwe Mojenei
KPUCTAJITINYECKUX PEIIETOK, HabmroieHne
U OINHCaHUE JIEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OMNBITOB (Pa3yIOKEHHE NEpPOKCHIa BOJOpPOJA B
IIPUCYTCTBUM KaTalu3aTopa, ONpPENEICHHE CPEAbl PacCTBOPOB BEIIECTB C IOMOILBIO YHHUBEPCAIBHOTO
WHMKATOpa, peakllMd MOHHOIO OOMEHa), NMPOBEIEHNE MPAKTHUECKON paboThl «BiusHue pasnuyHbIX
(aKkTOpPOB HAa CKOPOCTb XUMHUYECKON pPEeaKLum».

PacuérHpie 3a1a4u.

Pacu€rbl mo ypaBHEHMSAM XHMHUYECKUX DPEAKIUI, B TOM 4YHCIE TEPMOXHMUYECKHE paCUETHI,
pacuéThl ¢ UCIOJIB30BAHNEM TIOHATHUS «MAcCOBasi J0JIS BEIIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. [lonoxxenne HemeramuioB B lleproanyeckoil cucTeMe XMMUYECKHX 3JEMEHTOB /.
W. MenneneeBa 1 0COOEHHOCTH CTPOEHUsI aTOMOB. DHU3MYECKHE CBOICTBa HEMETAIOB. AJUIOTPONHS
HEMETaJUIOB (Ha MpUMeEpe KUCIopoaa, cepsl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BaKHEHIINX HEMETAIJIOB (TaJIoreHOB, Cephl, a30Ta, Gocdopa, yriepoaa u
KpEMHUS) U UX COEAUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COETUHEHUN).

IIpumeHeHNne BaKHENIINX HEMETAJUIOB U UX COETUHEHU.




Merambl. Ilonoxenue MeramuioB B Ilepuonuueckoil cucTeMe XMMHYECKUX 3JIEMEHTOB [l
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS DJICKTPOHHBIX 000J0YEK aToMOB MeTauioB. OOrmme
¢dusnueckue cBoiicTBa MeTauioB. CIUIaBbl METAIIOB. DJICKTPOXUMHUUECKHUN Psi/T HATTPSDKEHUH METAIIIOB.

XHWMHYECKHE CBOMCTBAa BAXKHEWIIMX METAJUIOB (HATPUM, KaJHMK, KaJdbI[UH, MarHUi, aJFOMUHUU,
LIUHK, XPOM, JK€JI€30, MEJIb) U UX COCITMHEHUM.

O6mume crmocoOb! moTydeHus: MeTauioB. [I[puMeHeHne MeTauioB B ObITY U TEXHUKE.

OKCIEPUMEHTAIbHBIC METOJbl M3YYCHHUS] BELIECTB M WX MPEBPALICHUN: WU3YYCHHUE KOJUICKIUU
«Metayiel U CIUTaBbI», 00pa3lloB HEMETA/UIOB, PEIICHHE SKCIEPUMEHTAIBHBIX 3aja4, HAOIIOACHUE U
OIMHMCaHUE JIEMOHCTPAIIMOHHBIX M J1A0OPAaTOPHBIX OMBITOB (B3aMMOJCHCTBUE THAPOKCHIA ATFOMHUHUS C
pacTBOpaMH KUCJIOT M IeI0UYei, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérnbie 3a/1a4u.

Pacuérter maccel BemecTBa Wi 00bEMa ra3oB MO W3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe WU
00BEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIUU BEIIECTB, pacdy€éThl Macchl (00bEMa, KOIMYECTBA
BEILIECTBA) MTPOJIYKTOB PEAKIIMH, €CJIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KM3Hb

Pone xumum B 0O0CCHICYCHHH DKOJIOTHMYECKOW, JHEPreTHMUYECKOM W THUIIEBOM 0€30MMacHOCTH,
pa3BuTuu MeAuIuHbL. [IoHATHE 0 HAYYHBIX METOAAaX MO3HAHMS BEIIECTB U XUMHUYECKUX PEaAKIIHi.

[IpencraBienuss 00 oOWMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO TOTYYEHHUS Ba)KHEHIINX
BEIIIECTB.

UenoBek B MHpE BEIIECTB M MaTepHaloB: BaXHEUIIME CTPOUTENIbHBIE MaTepUalIbl,
KOHCTPYKIIMOHHBIE ~MaTepuajbl, KpacKh, CTEKJIO, KepaMuKa, MaTepuaabl ISl DJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEPATIbHBIEC yI0OpEHUSI.

XuUMHST ¥ 37I0pPOBBE YEJIOBEKA: MpaBUJIa HCIOJIH30BAHMS JICKAPCTBEHHBIX MPENapaToB, MpaBuia
0e30I1acHOr0 HCIIOIb30BaHUS MpernaparoB OBITOBOM XUMUH
B IIOBCEIHCBHOM KH3HU.

MeXIpeIMETHBIC CBS3U.

Peanu3zamnusi MEXIpeAMETHBIX CBSI3€M MPH W3YYEHHH OOIIEH M HeopraHuueckoil xumuu B 11
KJIacCe OCYILECTBIIACTCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHM, TaKk U
MOHSATUH, ABJIAIOIIMXCA CUCTEMHBIMU JUISI OTJAEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAY4YHBIE TOHSTHS: HAy4HbIA (DaKT, THMoOTe3a, 3aKOH, TEOpHs, aHaJIM3,
CUHTE3, KIacCH(pUKaIs, NEPUOANYHOCTh, HAOMIOJCHNE, YKCIIEPUMEHT, MOJAETUPOBaHUE, U3MEpPEHHE,
SIBJICHUE.

®dusnka: Marepusi, HHEpPrus, Macca, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, H30TOIl,
PaINOAKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKUN YpOBEHb, BEIIECTBO, TelI0, OOBEM, arperaTHoe
COCTOSIHME BEIIECTBA, PU3NYECKUE BEIUYMHBI U €IUHUIBI UX U3MEPEHUsI, CKOPOCTbD.

buonorus: knerka, opraHu3M, sKocucTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI, BUTAMHHBI,
0OMeEH BEIIEeCTB B OpraHU3Me.

['eorpadusi: MuHEpaBI, TOPHBIE MOPO/IBI, TOJIE3HBIE UCKOIIAEMbIE, TOITUBO, PECYPCHI.

TexHonmorua: XuMHUYECKas MPOMBILIUIEHHOCTb, METAJUIyprus, HTPOU3BOACTBO CTPOUTEIBHBIX
MaTepHuajoB, CEIbCKOXO035HUCTBEHHOE MPOU3BOACTBO, MUIIEBAsI MIPOMBIIINICHHOCTD, (hapMalieBTUIecKast
MIPOMBILIIIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX NPEeNaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHuasoB, dJIEKTPOHHAS TPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA [POI'PAMMBLI IO XHUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBnuBaeT TpeOOBaHMs K pe3yjibTaTaM OCBOCHHUS O0YYarOIIMMHCS MPOrpamMMm
cpenHero oomero o0pa3oBaHHA (JIMYHOCTHBIM, METAallpeIMETHBIM U IpeAMeTHbIM). HaydHo-
METOAMYECKOW OCHOBOHM AJIs1 pa3paOOTKM IIAHUPYEMBIX Pe3yJbTaTOB OCBOEHUS MPOTPaMM CPEIHETO
o01ero 00pa3oBaHus SBISAETCS CUCTEMHO-IEATETbHOCTHBINA MOAXO.



B cooTBeTcTBUU ¢ CHCTEMHO-/IEATENbHOCTHBIM MOAXOA0M B CTPYKTYpPE JIUMYHOCTHBIX PE3Y/IbTaTOB
OCBOEHUS MpenMera «XUMHS» Ha YpOBHE CpeIHEro oOIero oopa3oBaHUs BbIACIEHBI CIEAYIOLIUE
COCTABJISIIOLIHE:

OCO3HaHHE OOYYaroIIUMUCA POCCHUMCKOW TpakIaHCKOM HWIEGHTUYHOCTHU — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOIPEICIICHHUIO;

HaJIM4YMe MOTHBALIUU K 00YYEHHIO;

[[EJICHANIPABIICHHOE PA3BUTHE BHYTPEHHUX YOEKICHWI JHMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN U UCTOPUUYECKUX TPAAULINIA 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIHUXCS PYKOBOACTBOBATHCS B CBOEH JESATEIILHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, MIPUCYIIMMHU LIETIOCTHOM cHCTeMEe XUMUYECKOT0 00pa3oBaHus;

HaJu4he MPAaBOCO3HAHUS SKOJOTUYECKOW KYJIBTYPhl U CHOCOOHOCTH CTaBUTh ILIEJIM U CTPOUTH
KU3HEHHBIC TUIAHBI.

JIM9HOCTHBIE PE3ylbTAThl OCBOCHUS MpeaMeTa «XHUMHS» IOCTUTATCS B €AMHCTBE Y4eOHOU U
BOCIIUTATEIbHON AESITETbHOCTH B COOTBETCTBUU C T'YMaHUCTUYECKHUMH, COLIMOKYIBTYPHBIMH, JYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH M HJI€ATaAMH POCCHUHCKOTO TPaXKIAHCKOTO OOIIEeCTBAa, MPHHSTHIMU B
olmiecTBe HOpPMAaMHM U TMpaBWIaMU MOBEACHUS, CIOCOOCTBYIOIIMMHU MPOIECCAaM CAaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBIICHUS INYHOCTH O0YUarOIIIXCSI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa «XUMHS» OTpaaroT c(hOpMHPOBAHHOCTH OIBITA
MMO3HABATEJILHOWU M MTPAKTUYECKON JIEATEIbHOCTH 00YYAIOIIMXCS 110 peaan3aluy IPUHATHIX B 001IeCTBE
[IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpakaaHCcKOro BOCIIMTAHUS:

OCO3HaHHUS 00YYarOIIUMHCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBaXKECHHS K 3aKOHY
Y TIPaBOMIOPSAIKY;

MIPEJICTABJICHUSI O COLUATBHBIX HOPMAaxX M MpaBUiIaX MEKINYHOCTHBIX OTHOLIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECCKOW JEATCIILHOCTH IPU CO3JaHUM YYeOHBIX IPOEKTOB,
pelIeHnr yuyeOHbIX U MMO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY U apTryMEHTBHI OPYTHX MpU
aHAJIN3€e Pa3IUYHBIX BUIOB YUCOHOU NIEATEITbHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAYyYHOMY HACJIEIUIO OTEYECTBEHHON XUMUU;

YBKEHUS K MPOIIECCy TBOpYECTBA B OOJNACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUS XUMHH,
OCO3HAHUSI TOTO, YTO JIOCTH)KEHHUS HAYKH €CTh pPe3yJbTaT NJIUTEIbHBIX HAOIIOACHUH, KPOMOTIIMBBIX
AKCINEPUMEHTAJIbHBIX IOMCKOB, IOCTOSTHHOTO TPpyAa YYEHBIX U MTPAKTUKOB,;

WHTEpeca W MO3HABATEJIbHBIX MOTHBOB B TMOJIYYCHUH M TOCIEIYIONIEM aHain3e WHGOPMAIMH O
MEePEAOBBIX JOCTUKEHUAX COBPEMEHHOM OT€UECTBEHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH  OILIGHWBaThb  CHUTyalluM,  CBSI3aHHbIE C  XUMMYECKHMMM  SIBICHUSIMH,
Y TIPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTHPYICh HAa MOPAITbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJIEHNE U MOCTYNKH CBOMX TOBApHUIIEH ¢ MO3ULUI HPAaBCTBEHHBIX
Y TIPABOBBIX HOPM M OCO3HAHHE TOCIEICTBHIA ITHX ITOCTYIIKOB;

4) ¢popMHUpOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHMUs LIEHHOCTeH 310poBOro M  Oe3zomacHoro oOpa3za KHU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'0 OTHOILEHHS K COOCTBEHHOMY (PM3NUYECKOMY U IICUXMUYECKOMY 3/I0POBbIO;

coOmroieHust IpaBuil 0€30MMaCHOT0 OOpaIeHus C BEIIeCTBaMU B OBITY, TTOBCEAHEBHOM JKU3HU H B
TPYAOBOM JEATENbHOCTH;

MMOHWMAaHMsI [IEHHOCTH TPaBUJ WHIWBHIYATHHOTO M KOJJICKTHBHOTO O€301acHOTO TOBEICHHS B
CUTYAalUSX, YTPOXKAIOLIUX 3/I0POBBIO U JKU3HU JIIOJIEH;

OCO3HAHMS TIOCIEACTBHIA W HENPUATHUS BPEAHBIX TIPUBBIYEK (YIIOTPEOJICHHSI aJIKOTOJI,
HapKOTHKOB, KypeHHs);

5) Tpy10BOr0 BOCIIMTAHUS:



KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEILCKON IEATETHbHOCTH, OOIIIECTBEHHO
MOJIE3HOM, TBOPUECKON U APYTUX BUMIAX JEATEIBHOCTH;

YCTaHOBKH HAa aKTHBHOE YYacTHE B PEIICHUH MPAKTHYECKHUX 33734 COIMAIBHON HAMPaBICHHOCTH
(B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY M3YUCHHIO MPOQGECCHil pa3IMYHOTO poja, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHUSI MPEMETHBIX 3HAaHUH 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yabTaTaM TPYJI0BOU 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHIYyaJIbHOW TPAaeKTOPUU OOpa3oBaHUs, OymyIiei
npodeccun M peanu3ani COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPeOHOCTEH 00111eCTBa;

6) 7K0JI0rHYecKOro BOCIIMTAHUSA:

9KOJIOTUYECKH 11€JIeCO00Pa3HOro OTHOIICHHUS K MPUPOJIC, KaK HCTOYHUKY CYIIECTBOBAHMS JKH3HU
Ha 3emiie;

MMOHUMAHUS TJI00aJBbHOTO XapaKTepa JKOJOTUYECKUX MpoOJeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MTPUPOJHON U COLMATILHOM CPEBI;

OCO3HAHUS HEOOXOJMMOCTH UCIOJIB30BAaHUS JOCTIKCHHM XWUMHU IS DPEIICHHs BOIPOCOB
palMOHAIBHOTO MPUPOIOIIOIH30BAHNS;

AKTUBHOTO HEMPUATHUS JACUCTBUN, MPUHOCSIIUX BpPEI OKpYKaIoLIeH MPUPOTHON cpene, YMEHUs
MIPOTHO3UPOBATh HEOJArONPHUATHBIE SKOJOTUYECKHE TMOCJIEICTBUS TPEANPUHUMACMBIX JEHCTBUM U
MpeA0TBpaIIaTh UX;

HaJIU4Usl  Pa3BUTOTO  JKOJOTHYECKOTO  MBINUICHUS, JKOJOTHYECKOW  KyJbTYpbl, OIbITA
JEeSITeIbHOCTH SKOJIOTUYECKON HAIPaBJICHHOCTH, YMEHHSI PYKOBOJICTBOBATHCS MMHU B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOW M COLIMAJIBHOW TPAKTUKE, CIOCOOHOCTHM M YMEHHUS AaKTUBHO TMPOTHUBOCTOSITH
UJIC0JIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOTO MO3HAHMS

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUS
HAyKH U OOILIECTBEHHOM MPAKTUKU;

MMOHUMAHHUS CICIIU(DUKN XUMHUH KaK HayKH, OCO3HAHUS €€ poJid B OPMUPOBAHUU PAIIMOHATBHOTO
HAyYHOTO MBIIUICHHUS, CO3JJaHUH IIEIOCTHOTO MPEJCTaBICHUS 00 OKPYXKAIOIIeM MHUpE KaK O €IUHCTBE
MPUPOIBI M YEIIOBEKA, B IMO3HAHWW TPUPOTHBIX 3aKOHOMEPHOCTEH M pEIICHUU MPOoOIeM COXpaHCHHUS
MIPUPOTHOTO PABHOBECHUS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHWMHUM JJII COBPEMEHHOW LMBWIM3AIMU: B €€
T'YMaHUCTHYECKON HAIMPaBIEHHOCTHU U BKHOM POJIM B CO3/IaHUU HOBOW 0a3bl MaTepUaIbHOMN KYIbTYpHI,
pelieHnu ri100aJbHbIX MPOOJIEeM YCTOWYHMBOTO PAa3BUTUS YEIIOBEUECTBA — CHIPHEBOM, IHEPTrEeTUUYECKOM,
MUIIEBON M SKOJIOTHUYECKON 0e30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECTIEYeHIUH YCIOBUHN YCIEIIHOTO
TPy/Zla ¥ SKOJOTUYECKH KOM(POPTHOM KU3HU KAKIOTO YIeHa 00I11eCcTBa;

€CTECTBEHHO-HAyYHON T'PaMOTHOCTH: IOHUMAaHMS CYIIHOCTH METOJIOB MTO3HAHUSI, UCTIOIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BATh MOJIydaeMble 3HAHUS JUIsl aHalu3a U OOBSICHEHUS
SBIIGHUN OKPYXKAIOIIET0 MHpa W MPOUCXOIAUINX B HEM H3MEHEHHH, YMEHHUsS AenaTh 00OCHOBAaHHBIE
3aKJIIOYEHUs HA OCHOBE HAYYHBIX (DaKTOB M MMEIOIIUXCS JAHHBIX C IEJIbI0 MOJYYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOIh30BaTh XMUMHYECKUE 3HAHUSA JJIS pPEIIeHUusl MmpoOjeM B
peaNbHBIX KU3HEHHBIX CUTYAIUX;

WHTEpeca K MO3HAHUIO U MCCIIEIOBATEIHCKOMN A TEIHHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HETMPEPHIBHOMY 00pa30BaHUIO U CaMO00pa30BaHUIO, K aKTUBHOMY
MOJTYYEHUIO HOBBIX 3HAHUH 10 XUMHUH B COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSAMH;

HMHTEpeca K 0COOCHHOCTSIM TPy/Ia B Pa3IMUHBIX chepax mpodecCHOHATHHON AeITeTbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yibTaThl OCBOCHHS Y4€OHOTO MpeaMera «XHUMHS» Ha YPOBHE CPEIHETO
oO1mero 00pa3oBaHus BKIIFOYAIOT:



3HaYUMBIC U1l (OPMUPOBAHUS  MHPOBO33PECHHUS  OOYYAIOMIMXCS  MEXIAUCIMILTUHAPHEIC
(MeXTIpeIMeTHBIC) OOIICHAYYHBIC TOHSTHS, OTPAXKAIOIIHUE IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa M
crenu(uKy METOAO0B IMO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHSI,
SIBJICHUE, MPOLIECC, CUCTeMa, HAYYHBIH (DAKT, MPHUHIMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHNE, HAOIOICHUE, U3MEPEHUE, SKCTICPUMEHT H JIPYTHE);

YVHHUBEpCaJIbHbIC Y4eOHBbIC JeHCTBUsA (IMO3HABATEIIbHBIC, KOMMYHHUKATHBHBIC, PETryJISTHUBHBIC),
obecnieunBaromue ¢GopMUpoBaHUE (YHKIIMOHATBLHOW TPAMOTHOCTH W COIUAIBHONW KOMIIETEHIIUU
o0yJaronmxcs;

CIIOCOOHOCTh o0y4arommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCLHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUSA U YHUBEpPCAJIbHbIE yueOHbIE NEHCTBUSA B IO3HABATEIBHOM M COLUAILHON
IIPAKTHKE.

MCTaHpC,I[MCTHBIe PE3YJIbTAaThbL OTpaxaroT OBJIaICHUEC YHUBCPCAJIbHBIMU y‘Ie6HBIMI/I
IMO3HAaBAaTCJIbHBIMHA, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMHA [[ef/'ICTBI/ISIMI/I.

OB.TIa)IeHI/Ie YHUBEPCAJIbHBIMHU y'leﬁHblMI/l N03HABATEJIbLHBIMHY JA€iiCTBUSIMU:

1) 6a3oBble JIOTHYeCKHeE AeiiCTBUS:

CaMOCTOSITENIbHO ~ ()OPMYJIMpPOBaTh W aKTyalIM3UPOBaTh  MPOOJIEMY, BCECTOpPOHHE €€
paccMaTpuBarth;

OIpeAeIIATh eI JCITeIbHOCTH, 3aJaBas mapaMeTpbl ¥ KPUTEPUU UX JOCTHIKEHHUS, COOTHOCHTD
PE3YIIbTAThI NEATSIILHOCTH C TTOCTABIICHHBIMH IEJISIMH;

HCII0JIb30BaTh IIPH OCBOCHUH 3HAHUI MPUEMBI JIOTHYSCKOTO MBIIICHUS — BBIICIATh XapaKTePHbIC
MIPU3HAKY TIOHSTHA U yCTaHABIMBATh MX B3aMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME MTOHATHS IS
00BSICHEHHS OTACIbHBIX ()aKTOB U SIBJICHHUI;

BBEIOMpATh OCHOBAHUS ¥ KPUTEPHH TS KJIIACCU(UKAIIMH BEIIECTB M XUMHUYCCKHUX PEAKIIHIA,

yCTaHABJIMBATh MPUYNHHO-CIICJACTBEHHBIC CBSI3U MEXK1y M3y4aeMbIMHU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pPacCyKIACHHUs (MHIYKTHBHBIC, ICIyKTHBHBIC, [0 aHAJIOTHU), BBISBISTH
3aKOHOMEPHOCTH U TMPOTUBOPEYHS B pPAaCCMATPHUBACMBIX SBJICHHSX, (DOPMYIHpPOBATH BBIBOJIBI U
3aKJIFOYCHUS,

MIPUMEHSITHh B TIPOIIECCE TIO3HAHMSI, UCTIONh3YeMble B XUMHUH CUMBOJIMYECKUE (3HAKOBBIC) MOJICIIH,
peoOpa3oBbIBATh MOJIENbHBIE MPEACTABICHUS — XUMUYECKUN 3HAK (CMMBOJ) DJIEMEHTa, XUMUYECKas
dbopMynia, ypaBHEHHWE XHMHUYECKOH peakIuh — TPH pPEIICHUH YYEOHBIX TIO03HABATEIBHBIX U
MPAKTUYECKHX 33]1a4, TPUMEHITh Ha3BaHHBIC MOJIETIbHBIC MTPEICTABICHHUS IS BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB U3YYaeMBbIX BEIICCTB U XMMHUECKHUX PEAKIIHH.

2) 6azoBbIe HCCIeA0BaATEIbCKHE TeliCTBHS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMHUYCCKUX PCAKITUH;

(dbopMynupoBaTh 1ENH U 337a4d MCCIEAOBaHUS, UCTIOIh30BaTh MMOCTABICHHBIE U CAMOCTOSITEIEHO
chOpMyITMPOBAHHBIE BOMPOCH B Ka4eCTBE HHCTPYMEHTA IMO3HAHWUS W OCHOBBI ISl (DOPMUPOBAHHS
TUIOTE3HI 110 POBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKJICHUH;

BIIQJICTh HaBBIKAMH  CAMOCTOSITCJILHOTO  TUTAHHPOBAHWS WM TPOBEJACHUS  YYCHUUYCCKUX
AKCIIEPHUMEHTOB, COBEPIICHCTBOBAaTh YMEHHUs HaAONMIOJaTh 3a XOJOM TIPOIEcca, CaMOCTOSITENbHO
MIPOTHO3UPOBATH €r0 Pe3yiIbTar, GopMyITHpOBaTH 000OIIEHUS U BEIBOJIBI OTHOCHTEIHLHO JIOCTOBEPHOCTH
PE3yNbTAaTOB MCCIEA0BAHNUS, COCTABIATH OOOCHOBAHHBINM OTUET O MPOJIEIaHHON paboTe;

MPUOOPETaTh OMBIT YICHHUYECKON HCCIICOBATENbCKON M TMPOCKTHOW NEATEIBHOCTH, TPOSBISATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TMOHMCKY METOJOB PEIICHUsS MPAKTHUYECKUX 3a/ad,
MPUMEHECHHIO Pa3IMYHBIX METOJIOB TIO3HAHUSI.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATLCS B PA3IUYHBIX HCTOYHUKAX HWHpopMammu (HAaydHO-TIOMYJISIpHAS JIHTEpaTypa
XUMHYECKOTO COJIep KaHusI, CIIPaBOYHBIEC MOcoOus, pecypchl IHTepHeTa), aHATM3UpOBaTh HHPOPMAITUIO
pa3IMYHBIX BUJIOB W (OPM TPEJCTABICHHUS, KPUTHYCCKH OIICHHBATh ©€ JIOCTOBEPHOCTH U
HEMPOTUBOPEUNBOCTD;

(OopMyJIMPOBATh 3aITPOCHl U MPUMEHSATH Pa3IMYHbIC METOJIBI TIPH TIOUCKE U 0TOOpE MH(pOpMAITUH,
HE0OXOTMMOM TSI BHITTOTHEHUST y4EOHBIX 3a/1a4 OMpeIeIEHHOTO TUIIA,



npuoOpeTaTh OMBIT HCMOJb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (opMy mpeacTaBieHus HHGpOpMAIMU (CXEMBI,
rpaduku, TUarpaMMebl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

WCIOJIb30BaTh HAYYHBINA SI3bIK B KaYeCTBE CPEACTBA MPHU paboTe ¢ XUMHUYECKOW MH(OpMaLuUei:
IPUMEHATh MEXIpeIMeTHble ((U3MYecKkue M MaTeMaTHYeCKHue) 3HAaKM U CHUMBOJBL, (OPMYJIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJIb30BATh U IIPE0Opa30BbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPE/ICTBA HAJIATHOCTH.

OBnaneHne YHUBEPCAIBbHBIMHA KOMMYHHKATUBHBIMUA HeﬁCTBHHMH:

3aJaBaTh ~ BONPOCHI IO  CyHIecTBY  oOcCykgaemMoil ~ TeMbl B XOA€  Juajiora
W/WIM  TUCKYCCHM, BBICKa3blBaTh HUJIEH, (HOPMYIUpOBATh CBOM MPEUIOKEHUS OTHOCHTEIBHO
BBIIIOJIHEHUS TIPEJIJIOKEHHOW 3a/1a4u;

BBICTYNIAaThb C IIPE3CHTALMEN PE3YJIbTATOB IIO3HABATEJIBHOU JEATEIBHOCTH, IIOJIY4ECHHBIX
CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPU BBINOJIHEHUM XHMHUYECKOTO SKCIEPHUMEHTA,
NPAaKTUYECKOH pabOThl MO MCCIEIOBAHUIO CBOMCTB M3Y4YaeMBIX BELIECTB, pealu3aluil y4eOHOTro
MIPOEKTa u dbopMynupoBath BBIBO/IbI
[0 pe3ysibTaTaM MPOBEAEHHBIX HCCIIEIOBAaHUI MyTEM COIJIaCOBAHMS MO3ULUN B XOAE OOCYXIEHUS U
oOMeHa MHEHHSIMH.

OBJIZIL[EHI/IE YHUBEPCAJIbHBIMHU PEryJasaTUBHBIMUA HeﬁCTBI/IﬂMI/I!

CaMOCTOSITENILHO IUIAHUPOBATh U OCYLECTBIATH CBOIO II03HABATENIBHYIO JESATEIbHOCTD, ONPEASIsIs
e menu W 3a7Jadd, KOHTPOJIHMPOBATH M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh NpeiJiaraeMbIid
JIITOPUTM JIeHCTBUH NpH BBINOJIHEHUH Y4eOHBIX W MCCIEOBATENIbCKUX 3aJad, BbIOMpaTh Hambosee
3G GEeKTUBHBIN CIOCOO MX pelIeHUs ¢ y4ETOM HOJYYEHHs HOBBIX 3HAHUH O BEIECTBAX M XUMHUECKUX
peakuusx;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH JEATEIIbHOCTH HAa OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI
11 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XuMHUs» OTPaXKaroT:
c(hOPMHUPOBAHHOCTh TPEJCTABICHUNA: O XWMHUYECKOW COCTABISIONMIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MUpPa, POJIM XUMHH B TIO3HAHUHU SIBJICHUN TIPUPOJBI, B GOPMUPOBAHUU MBIIIJIEHUS U KYJIbTYPHI
JTUYHOCTH, €€ (PYHKIIMOHAIHHOW TPaMOTHOCTH, HEOOXOIUMOM ISl pelIeHUs] MPAKTHYECKUX 3adad U
AKOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpelie;

BJIQJICHUE CHCTEMOM XUMHYECKHUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE TOHSATHUS
(XMMHUYECKHUi 3JIEMEHT, aTOM, U30TOTI, S-, P-, 0- SIEKTPOHHBIE OPOUTATIM ATOMOB, HOH, MOJICKYJa, MOJIb,
MOJISIPHBIA O0BEM, BAJICHTHOCTb, DJIEKTPOOTPULIATEIILHOCTh, CTEIEHb OKUCJICHUS, XUMUUYECKasl CBS3b
(KoBasieHTHAas, NOHHAs, METAJUIMYECKasi, BOJOPOAHAs ), KPUCTAININYECKAs] PEIIETKA, TUIIBl XUMHUYECKUX
peaKkiuii, pacTBOp, DJIEKTPOIHUTHI, HEIIEKTPOJIUTHI, SJICKTPOJIUTUYECKAS] TUCCOIHAIUS, OKHCIIUTENb,
BOCCTAHOBUTEJb, CKOPOCTh XUMUYECKON PEaKLUU, XUMUYECKOE PABHOBECHUE); TEOPUH U 3aKOHBI (TEOpHsI
3JIEKTPOJIUTAYECKON aucconuanuu, nepuoaumyeckuii 3axkoH [[. M. MenzaeneeBa, 3aKOH COXpaHECHHS
Macchl BEIIECTB, 3aKOH COXPAaHEHHS U TMPEBpAICHHs HHEPruu TPH XUMHUYECKUX PEAKITHIX),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHMHUHU, MHUPOBO33PEHUYECKHUE 3HAHMsI, JIEKAIHe B OCHOBE
MOHUMAHUS TPUYMHHOCTH W CHUCTEMHOCTH XUMHYECKHX SBJICHUH, (DaKTOJOTHUECKHUE CBEIEHUS O
CBOMCTBAax, COCTaBe, MOTYYECHUN U O€30TTaCHOM UCIOJIb30BAHUN BAKHEHIIINX HEOPTAHNYECKUX BEIIECTB
B OBITY U IPAKTUYECKON JACSITETLHOCTU YEIIOBEKA;



c(OPMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHBbIC MPU3HAKH MOHITHHA, YCTaHABJIMBATH WX
B3aUMOCBS3b, UCIIOJI30BaTh COOTBETCTBYIOIINE MMOHATHS IPY ONMCAHUU HEOPTraHUYECKUX BEUIECTB U UX
[IPEBPAILCHHU;

c(OpPMHUPOBAHHOCTh YMEHHUH HCIOIB30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIsi COCTaBJICHUS (opMyIl
BEUIECTB U YpPaBHEHUN XUMHUYECKMX peakuuil, cucremarudeckyro HomeHkiarypy (IUPAC) wu
TPUBHUAJIBHBIC HA3BAHUS OT/IEIbHBIX HEOPTaHUYECKUX BEUIECTB (YrapHbIi ra3, yriIeKUCIbIi ra3, aMMHuax,
raméHasi U3BeCThb, HeTall€Has U3BECTb, IUThEBAS COJIA, IUPUT U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUH OIpeAessaTh BaJICHTHOCTb M CTEHNEHb OKHUCICHHUS XHUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSX paA3JMYHOIO COCTaBa, BHUJ XUMHUYECKOW CBSA3M (KOBAJECHTHas, MOHHaf,
MeTaJIJIN4ecKasi, BOJIOPOAHAS) B COSMHEHHX, TUIl KPUCTAIIINYECKON PEIIETKH KOHKPETHOTO BELIECTBA
(aToMHasi, MOJEKYJsSpHasi, HWOHHAs, METAJUIMYECKas), XapaKTep Cpelabl B BOJHBIX pacTBOpPax
HEOPraHWYECKUX COETMHECHMUI;

c(OPMHPOBAHHOCTh YMEHUH YCTAHABJIMBATh MPHUHAMIC)KHOCTh HEOPraHUYECKUX BEIIECTB MO MX
COCTaBY K OIpe/eIEHHOMY KIIACCy/TpYIIe COeAUHEHHM (IIPOCThIe BEIIECTBA — METAJUIBI U HEMETAIJIbI,
OKCH/JIbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHBIE TUIPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI pacKpbiBaTh CMbICH Nepuoandeckoro 3akoHa [I. Y. Menzaeneesa u
JIEeMOHCTPHPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO M IPOTHOCTUYECKYIO (DYHKIINH;

c(hOpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XHMMHYECKUX
sanemeHToB 1-4 mepuonoB Ilepmommnueckoii cucrembl xumuueckux snemeHToB J[. M. Menneneena,
UCIIONIB3Ysl TOHATHS «S-, P-, O-37€KTPOHHBIC OpOHMTANINY», «IHEPTETHUCCKHE YPOBHH», OOBICHITH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHX 3JIEMEHTOB M HMX COEIMHEHUH IO MepuojaM u
rpynnam Ilepuoauueckoit cucreMmsl XxuMuieckux 3iaeMeHToB J[. . Menneneesa;

c(OPMHPOBAHHOCTh YMEHHU XapaKTepHU30BaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE CBOWCTBA
HEOPraHWYECKUX BEILECTB PA3IMYHBIX KJIACCOB, MOJATBEPkIATh CYIIECTBOBAHME T'€HETHUYECKOU CBS3HU
MEXJy HEOPraHM4YeCKMMM BEUIECTBAMHM C IIOMOILBIO YPAaBHEHUN COOTBETCTBYIOLIUX XHMHUYECKUX
peaKIuii;

chOPMUPOBAHHOCTh YMEHHSI KIACCU(PUIMPOBATH XUMHUYECKHE PEAKIUH [0 Pa3IUYHBIM
IpU3HaKaM (YUCILy M COCTaBy pPEarupyroUIMX BEIIECTB, TEIIOBOMY 3(PQEKTy peakluu, U3MEHEHUIO
CTETEeHeW OKUCIICHUS IIEMEHTOB, 0OpPaTUMOCTH PEAKIMH, YIaCTHIO KaTaanu3aTopa);

c(OPMHPOBAHHOCTh YMEHHMH COCTABIISITh YPAaBHEHHsI PEAKUUN pa3IMYHBIX THIIOB, MOJHBIE U
COKpaIIEHHbIE YpaBHEHHUS PEaKkiMii MOHHOTO OOMEHA, YUUTHIBAsl yCIOBHS, MPU KOTOPBIX 3TH PEAKIHH
UAYT /10 KOHIIA;

Cc(OPMHPOBAHHOCTh YMEHUH NPOBOJIUTH PEAKIMH, IOATBEPXKAAOLINE KaueCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHMYECKHUX BELIECTB, PACIO3HABaTh OMNBITHBIM IMYTEM HOHBI, NMPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOPAX HEOPTaHUYECKUX BEUIECTB;

c(OpPMUPOBAHHOCTh YMEHUN PaCKpPbIBAaTh CYIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil
MIOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOTO OajlaHCa ATUX peakIuii;

c(OPMUPOBAHHOCTb YMEHHM OOBSACHATH 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOM pEaKIUH OT
pa3nuyYHbBIX ()aKTOPOB; XapaKTep CMEIIEHUS XMMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozaeicTBus (npuHuun Jle llatense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XMMUYECKHE IPOLECCHI, JeXKallue B OCHOBE
MIPOMBIIIJIEHHOT'O MOJIYYeHHsI CEPHOIM KHUCIOThI, aMMHaKa, a Takke chOpPMHUPOBAHHOCTh MPEACTABICHUI
00 00IIMX HAYYHBIX MIPUHIUIAX U HKOJOTHUECKUX MPOOIeMax XUMUYECKOT0 MPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHHUIl NMPOBOJUTH BBIYMCIEHHUS C HCIOJIb30BAHUEM IOHATHUS «MaccoBas
J0Js1 BELIeCTBa B PACTBOpPE», OOBEMHBIX OTHOLIEHWH Ta30B NpPU XHMHYECKUX PEAKIHIX, MAacChl
BellecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BELIECTBa, Macce WM O00bEMY OJHOTO W3
Y4YacTBYIOIIMX B PEaKLMU BELIECTB, TEIUIOBOro 3(dekTa peaklud Ha OCHOBE 3aKOHOB COXpPAaHEHMS
Macchl BEUIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU;

c(OPMHPOBAHHOCT, YMEHUH COONIOJATh MpaBHJa TOJb30BAHUS XMMUYECKOH TOCYyIoW U
ma0opaTOpHBIM O0OpPYJOBAaHUEM, a TakKe MpaBuia OOpaIlleHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH MJIAHUPOBATh U BBIMOIHIATH XUMUYECKUH SKCIIEPUMEHT (pas3iiokKeHHe
IIEPOKCHJA BOAOPOJA B MPHUCYTCTBUHM KaTajau3aTopa, OIPENEIEHUE CpPEIbl PAacTBOPOB BELIECTB C



MOMOIII0 YHUBEPCAIIBHOTO HHIMKATOPA, BIUSHUE DPA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOU
pEaKIMM, peakluu HOHHOro OOMEHa, KauyeCTBEHHbIE PEaklLMU Ha cyilbdar-, KapOOHAT- U XJIOPHUJ-
aHUOHBI, Ha KaTMOH aMMOHMS, pEIIEHHE OHKCIEPUMEHTAIbHBIX 3ajad o TeMaMm «MeTtamiey H
«Hemeramibl») B COOTBETCTBUM € ITPaBUJIAMH TEXHUKH 0€30M1aCHOCTH NP OOpAIlleHUH C BEIECTBAMU U
71a00paTOPHBIM O00OPYZOBAHUEM, TPEACTABIATH PE3yIbTaThl XUMHUYECKOTO JKCIIEpHUMEHTa B (opme
3allUCH YPAaBHEHMH COOTBETCTBYIOIIMX peakuuid U (HOopMyaupoBaTh BBIBOJbI HA OCHOBE 3THUX
pE3yJIbTaTOB;

C(OPMHUPOBAHHOCTh YMEHUH KPUTUYECKM AHAIM3MPOBATh XUMHUYECKYI0 HH(OpMAIHUIO,
II0JIy4a€MYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MAaCCOBOI KOMMYHUKaLUU, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHUI COOJIOAATH MIPAaBUIIA SKOJIOTHYECKH L[€IeCO00Pa3HOro MOBEAECHUS B
OBITY U TPYJIOBOH IEATEIHHOCTH B LIEISX COXPAHEHHUS CBOETO 37I0POBbS M OKPYXKAIOIIECH MPUPOIHON
Cpelbl, OCO3HABATh OMACHOCTh BO3ACHCTBHS HA >KMBBIC OPTaHU3MBI ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazatens I[I/IK, mosicHATP Ha mpuMepax cHnocoObl YMEHBIIEHHS M TMPEeNOTBpAILEHUS HX
BPEIHOIO BO3JCHCTBYS Ha OPraHU3M Y€JI0BEKa;

11 00YYarOIIUXCS ¢ OTPAaHMYEHHBIMHE BO3MOKHOCTSIMH 3/10pPOBBS: YMEHHE IPUMEHSATH M

TEMATHYECKOE INTAHUPOBAHUE

11 KJIACC
Ne || HaumeHnoBaHue pa3ziesioB u KommuectBo wacos DOnexTpoHHbIE (IU(POBHIL)
n/m TEM IPOrpaMMBbI Beero| Konr- || Ipak- o0pa3oBaTeNbHbIE PECYPCHI

POJIBHBIE | THUECKHE
paboThl || pabOTHI

Paznen 1. TeopeTnueckue 0CHOBBI XUMHU

1.1||CtpoeHue aTOMOB. 3 bubmmoreka LIOK https://myschool.edu.ru/
[lepuoanueckuii 3aK0H U
Ilepuoauueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB J1.
H. Meunneneena

1.2||Ctpoenue BemiecTna. 4 bubmmoreka ITOK https://myschool.edu.ru/
MHoroo6pasue BelecTB

1.3||Xumuueckue peaxiuu 6 1 1 Bbu6nuoreka LIOK https://myschool.edu.ru/

‘I/ITOFO 0 pa3eny H 13 H H H

‘Pa311e.11 2. Heoprannyeckasi XumMusl

2.1||[MeTamisl 6 1 bubnuoteka L{OK https://myschool.edu.ru/

2.2 |[HemeTasuisl 9 1 1 bubmoteka LIOK https://myschool.edu.ru/

2.3||CBs13b HEOPraHUYECKHUX U 2 bubmoteka LIOK https://myschool.edu.ru/
OpTraHWYECKUX BEIIECTB

Hroro no paszaeny H 17 H H H



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Ne | HammenoBaHue pa3enoB u KomnnuecTBo yacoB DneKkTpoHHbIe (IIUPPOBHIS)
/1 TEM MPOTPaMMBbI Beeroll Kont- Tpak- 00pa3oBaTelbHbBIE PECYPCHI
POJIbHBIE [THYECKHE
paboThI || pabOTHI
‘Pa:men 3. Xumus ¥ KU3Hb |
‘3.1HXI/IMI/I$I U KU3Hb H 4 H H H |
‘I/ITOFO 10 pa3feny H 4 H |
OBILEE KOJIMYECTBO 34 2 3
YJACOB I10 ITPOI'PAMME
IMOYPOYHOE INIVIAHUPOBAHME
11 KJIACC
Ne Tema ypoka KonnuecTBo 4acos Hata ONeKTPOHHBIE
n/n Bcero|| Konrt- [lpak- || M3YdCHUA uu(poBbie
POJILHEIE|| TUYECKHE obpazoBaTesbHbI
paboThl | paboThI © peCypCel

1 | Xumuueckuit 3ieMeHT. ATOM. DJIEKTPOHHAS 1 bu6morexa [IOK
KOH(UTrypanus aToOMOB https://myschool.ed

u.ru/

2 |[lepuogmueckuii 3akoH u [leprogumueckas 1 bubmuotexa LIOK
cucTeMa XuMU4Yeckux armemeHToB /1. M. https://myschool.ed
MeHpeneeBa, MX CBSI3b C COBPEMEHHOM Teopuei u.ru/

CTPOCHHUS ATOMOB

3 ||3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB 1 Bubnuoreka [TOK
XUMHUYECKHUX BJIEMEHTOB U MX COCJMHEHHUH 110 https://myschool.ed
rpyIiam u nepruojiaM. 3HauCHHUe u.ru/
MEPUOIUUECKOT0 3aKOHA U CUCTEMBI
xuMudeckux dyemeHToB JI.. Menaeneena B
pPa3BUTUU HAyKU

4  ||Ctpoenue BemecTBa. XUMUYECKas CBA3b, € 1 Bu6mmotexa LIOK
BUJIbl; MEXaHU3MBbI 00pa30BaHUs KOBAJIEHTHON https://myschool.ed
cBa3u. BogoponHas cBsi3b u.ru/

5 ||BaneHTHOCTh. DIEKTPOOTPUIIATEIBHOCTb. 1 bubmmoteka IJOK
Crenens okucienus. BemniectBa MosieKyasipHOTO https://myschool.ed
¥ HEMOJIEKYJISIPHOTO CTPOSHHUS u.ru/

6 |[lonsiTue o mUCHEpCHBIX cUcTeMax. VICTUHHBIE U 1 bubnuotexa LIOK
KOJUTOUJTHBIE pacTBOPBI. MaccoBast 10Jis https://myschool.ed
BEILIECTBA B pacTBOPE u.ru/



https://myschool.edu.ru/
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No Tema ypoka KonnuectBo wacoB ‘ Hara DJIEKTPOHHBIE

n/m Beeroll Konr- Tpak- || A3YHeHUA 1 poBbIe

POJILHBIE|| TUYECKHE 00pasoBaTeNLHBI
palboTHsl | PaboTHI C peCypChl

7 || Knaccuduxarnus 1 HOMEHKIAaTypa 1 Bubimnorexa LIOK
HEOpPraHWYeCKuX coeauHeHui. ['eneTnueckas https://myschool.ed
CBSI3b HEOPTaHUYECKHX BEIIECTB, PA3IMYHBIX u.ru/

KJIaCCOB

8 ||[Knaccudukarus XMMUYECKUX pPEeaKIuil B 1 Bbubanorexa [IOK
HEOpPraHMYECKON U OPraHu4eCcKol XUMHU. 3aKOH https://myschool.ed
COXPAaHEHHUS MAcCChl BELIECTB; 3aKOH COXPAaHEHUs u.ru/

Y TIPEBPAICHUS SHEPTUU TPU XUMHUYECKUX
peaKuusax

9 ||Ckopocth peakiuu. OOpaTUMbIC PEaKIUu. 1 bu6nuoreka [JOK
XUMHUYECKOE paBHOBECUE https://myschool.ed

u.ru/

10 |[[Ipaktuueckas padota Ne 1. «Bnusnue 1 1 Bu6nuorexa [IOK
pa3nu4YHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON https://myschool.ed
peakmmn» u.ru/

11 |DnexTponutudeckas auccouuanus. [lonstue o 1 Bbubnnorexa [IOK
BOJIOpOIHOM nokasarene (pH) pactsopa. https://myschool.ed
Peakuuu nonnoro oomena. ['maponus u.ru/
OpPraHUYECKUX M HEOPTaHMYCCKHUX BEIICCTB

12 ||OxucnuTenhHO-BOCCTAHOBUTEIBHBIC PEAKIIHH. 1 bubnuotexa LIOK
[TonsiTHe 00 2MIEKTPOIN3€E PACILIABOB U https://myschool.ed
pPacTBOPOB COJICH u.ru/

13 ||KonTponsHas pabota no pasueny 1 1 bubmmorexa [IOK
«TeopeTndeckre OCHOBBI XUMHUM» https://myschool.ed

u.ru/

14 | Meramnsl, ux nonoxxenue B [lepuoamaeckoit 1 bubmmorexa [JOK
CUCTEME XMMHUYECKUX 31eMeHTOB /1. 1. https://myschool.ed
MenpeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB. u.ru/

OO6mue ¢puznyeckrue CBOMCTBa METAILIOB
|15 HCHHaBLI METAJUIOB. DJIEKTPOXUMUYECKHHI ST H 1 H H H HBH6HH0T€K& HOK |
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No Tema ypoka KonnuectBo wacoB Hara DJIEKTPOHHBIE

n/m Beeroll Konr- Tpak- || A3YHeHUA 1 poBbIe

POJILHBIE|| TUYECKHE 00pa3oBaTeITbHbI
paboTsl | paboThI € PeCypChI
HanpsH>KEHUH METaJIOB https://myschool.ed
u.ru/

16 |[XumMudeckue CBOICTBA BaXKHEUIIINX METAIOB 1 bubmmorexa LIOK
(HaTpWid, KM, KaJIbIIWA, MarHui, aJTFOMAHUN ) https://myschool.ed
U UX COCAUHEHMI u.ru/

17 || Xumuueckue cBOICTBa XpoMa, MeJId U UX 1 Bu6mmoreka [JOK
COCIMHECHUI https://myschool.ed

u.ru/

18 |[XumMuueckue cBOICTBA IMHKA, KeJIe3a U UX 1 Bbubnuoteka [JOK
COETUHEHUN https://myschool.ed

u.ru/

19 |[[Ipaktuueckas padora Ne 2. "Pemenue 1 1 bu6muorexa [IOK
SKCIEPUMEHTAIBHBIX 3a/a4 M0 TEME https://myschool.ed
«MeTtauie»" u.ru/

20 |[Hemertamnsl, nx nonoxxkenue B [lepuoanueckoit 1 bubmoreka LIOK
CHCTEME XUMHUECKUX eMeHToB []. 1. https://myschool.ed
MenzeneeBa 1 0COOEHHOCTU CTPOEHUSI aTOMOB u.ru/

21 ||®usnyeckue CBOMCTBA HEMETAJLIOB. 1 Bubmuorexa [TOK
ATIOTpOMUsl HEMETAUIOB (Ha MpuMepe https://myschool.ed
KHCII0po/ia, cephl, (hocdopa 1 yriepozaa) u.ru/

22 | XuMH4ecKHe CBOMCTBA rajJOreHOB, CEPhl U UX 1 Bubmmorexa [JOK
COCTMHECHHI https://myschool.ed

u.ru/

23 |[Xumudeckue CBOMCTBA a30Ta, ocodpa u X 1 Bu6mmorexa [{OK

COeIUHEHUN

https://myschool.ed

u.ru/
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No Tema ypoka KonnuectBo wacoB ‘ Hara DJIEKTPOHHBIE

n/m Beeroll Konr- Tpak- || A3YHeHUA 1 poBbIe

POJILHBIE|| TUYECKHE 00pa3oBaTeITbHbI
paboThl | paboThI C peCypChl

24 | XuMudeckue CBOMCTBA yriaepona, KpemMHus u ux | 1 bu6nuorexa LIOK
COEIMHEHU I https://myschool.ed

u.ru/

25 |[IpuMeHeHrE Ba)KHEHIINX HEMETAIOB U UX 1 Bbubanorexa [IOK
COEMHEHHI https://myschool.ed

u.ru/

26 ||O0o0O1eHue U cucTemMaTu3anus 3HaHuil mo teme | 1 Bubnnoreka [IOK
«Hewmeramibl». Berunciaenus no ypaBHeHUAM https://myschool.ed
XUMHUYECKUX PEAKLIUN U TEPMOXUMUYECKHE u.ru/
pacyEThI

27 |[IIpakTtuueckas pabota Ne 3. «Pemenue 1 1 Bu6nuorexa [IOK
AKCIEPUMEHTAIBHBIX 337a4 [0 TEME https://myschool.ed
"HemeTasmisr"» u.ru/

28 |[KonTposbHas paboTa mo Temam «MeTauib» U 1 1 Bubnuoreka [TOK
«Hemeramnb» https://myschool.ed

u.ru/

29 |Heopranndeckue M OpraHHYECKUE KHCIIOTHI. 1 Bubnunoreka [IOK
Heoprannueckue u opraHu4ecKue OCHOBaHUS https://myschool.ed

u.ru/

30 ||AmdoTepHble HeOprauudeckue u opranudeckue | 1 Bubnmorexa LIOK
coeuHeHus. ['eHeTnyeckas CBs3b https://myschool.ed
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB u.ru/

31 ||Ponp xuMuu B 00€CIIEUEHNH DKOIOTHYECKOI, 1 bubmmoteka IJOK
HHEPreTUYECKOi U MHUIEeBON OE30MaCHOCTH, https://myschool.ed
Pa3BUTHUN MEUITHHBI u.ru/

|32 HHpe,Z[CTaBJ'IeHI/ISI 00 00X HAyYHBIX anHanaxH 1 H H H HBH6HHOT€Ka LOK |
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No Tema ypoka KonnuectBo wacoB Hara DJIEKTPOHHBIE

n/n Beero|| Konr- | Ipak- | H3Ydemus || mudposbie

POJILHBIE|| TUYECKHE 00pa3oBaTeITbHbI

paboThl | paboThI C peCypChl
MIPOMBILIIEHHOT'O MOJYYEHHUs BAXKHEUIIINX https://myschool.ed
BEIIECTB u.ru/

33 |YenoBek B MHpe BEIIECTB U MAaTEPUAJIOB 1 Bubnmnoreka [IOK
https://myschool.ed
u.ru/

34 || Xumus 1 310pOBbE UEITOBEKA 1 Bub6nnorexa [TOK
https://myschool.ed
u.ru/

OBIIEE KOJIMYECTBO YACOB I10 34 2 3

[TPOTPAMME

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O ITPOLHECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI /151 YYEHUKA
1.Pym3utuc I'.E. Xumus. Opranuueckas xumus 11 kinacc: yueOHHK a71st 00111e00pa3oBaTeIbHBIX
yupexeHuit: 6a3osbiil ypoenb / [.E. Pynsutuc, @.I'. ®enbaman — 14-e uznanue — M.: IIpocsemienue,

2014. - 192 c.

2. Pamenkmit M. A. Jlunaktuaeckre Matepuaisl mo xumuu. 10-11 kiracc. M3garenscTBo:

IIpoceemenne.2018 rox.

METOANYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

1. H.H. I'apa. IIporpammsl U npuMepHOE TEMaTHUECKOE INIAHUPOBAHUE Kypca XUMHUU K yUeOHUKaM
xumuu aBTopoB I'.E. Pynzuruc, @.I'. ®enpaman s 8-9 knaccos u 10-11 knaccos
0011e00pa3oBaTeIbHBIX YUpexkaeHNU (0a30BbIi YPOBEHb).

2. Pymsutuc I'.E. Xumus. OcHoBsl 06mieit xumun. 11 kimace: yue6. st oGieoOpa3zoBar. yupexaeHui:

6a3oBblit ypoBeHb — M.: [IpocBemenue, 2015 r.

3. T'apa H.H. Ypoku B 11 kiacce: mocobwue st yaurtesns o0meoopa3oBart. yupexxaeHui — M.

IIpocBemienue, 2014 r.

4. Ps60B M.A. CO0pHUK 3a7a4, yIpaXHeHUH 1 TecToB 1o xumun: 11 knacc k yueOnuky I'.E.

Pymsutuca, ®@.I'. ®enpamana «Xumus: 11 kimace» - M.: U3narenbectBo «9Kk3amen», 20135r.

5. Pageuxuit A.M. Xumus. {unaktuuyeckuii marepuain. 10-11 kmaccel. [locobue nis yuureneit
obmeoOpasosar. yupexaenuit — M.: [Ipocsemenue, 2014 r.
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HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET
Beenurenannsiehttp:/www.chemnet.ru ['azeta « Xumus» u caift s yaurtens «51 uy Ha ypoK XUMHUN
http://him.1september.ru Equnas xomtekmus LIOP: [IpenMeTHast KOIIEKIHS « XUMHS
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHBIC SIKCIIEPUMEHTBI: XHUMHUSL.
Komnekmust Poccuiickoro o01meo0pa3zoBaTeIbHOTO mopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii

http://www alhimik.ru Bcepoccuiickas ouMIinana nmKOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranudeckas XuMusi: JIKTPOHHBIN YUeOHUK U1 CPEAHEHN IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JICKTPOHHBINA YUeOHUK

http://www hemi.nsu.ru OTKpbITBII KOJUTEIK: XUMUS

http://www.chemistry.ru JluctaHiimoHHast OJIMMITHA 1A TT0 XUMHH: TEJICKOMMYHHUKAITMOHHBIH
00pa3oBaTeNbHBIN MPOEKT
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