(/ N MyHununajgbHoe 010/1:KeTHOe 00111e00pa3oBaTe/ibHOE YUpeKIeHue
\ & ropoackoro okpyra ToabsatTu «/Iuneit Ne 76 umenn B.H. IToaskoBay

IMPUHSTA YTBEPXKJIEHA
Ha 3acelaHuu = MPUKA30M JUPEKTOpa
ITegarornueckoro coBeTa MBYV «JIuneii Ne 76

O="MBY "Tuuein N76™",

CN="KoHsixuHa Onunsa
CrtaHucnaBoBHa, AvpekTop”
, E=school76@edu.tgl.ru
00 d8 58 4b Ob 04 ac 37 64
2024.09.08 19:17:17+04'00"

[Tpotokon Nel ot 30.08.2024 r. Ne 102-ox1 ot 30.08.2024 .

PABOYASA ITPOI'PAMMA
Y4eOHOro npeamMera

«Xumus. bazoBbli ypOBEeHbY

st ooyuaronuxcs 10-11 knaccos

Knaccenr: 10, 11

CocraButensb niporpamMbl: HukonaeBa [LA., yuutenb XumMuu

TonesaTTN
2024



Pabouas mporpamma mo ydyeOHOMY mpeamery «Xumus (0a3oBbelii ypoBeHb)» ans 10-11 kmaccoB
COCTaBJIeHa ¢ y4eToM TpeboBanuii denepanbHoro 3akoHa "O06 obpazoBanuu B PO" ot 29.12.2012 N 273-03;
OI'OC COO (npuxa3z Munnpocsemenus Poccun Ne 413 ot 17.05.2012r. (B penakuuu ot 12.08.2022 Ne 732));
@OenepasibHON 00pa30BaTENBHON MpOrpamMMmbl CpenHero olmiero oOpazoBaHus (MpUKa3 MUHIIPOCBELIECHUS
Poccun Ne 371 ot 18.05.2023);Denepanbhoii paboueii mporpaMMbl CPEIHETO 00IIEro 00pa30BaHus «XUMUS»
(m1s 10—11kmaccoB 06pa3oBaTeIbHBIX OpraHu3anuii 0a30Bblii ypoBens) 2023 r.}, OOII COO MBY «JIneii Ne
76» ot 30.08.2024 r. [l cocTaBiIeHUs MPOrpamMMbl Uctoib3oBaiicsi Konctpykrop padbounx nporpamm ECOO
(PaGouast mporpamma 1o yueonomy npeamery «Xumust» s 10-11 kimaccos (1D 6056635).

[Iporpamma opreHTHpOBaHA Ha UCIOJIb30BaHWE y4eOHHMKOB: B 10 kimacce - ydeOHUK «Xumus. 10
kiacc: 6a3oBwiii ypoBeHb / O.C. I'abpuensu, N.I'. OctpoymoB, C.A. CnankoB. - Mocksa: IIpocsemienue,
2024y, B 11 kiacce yueOHuk «Xumus. 11kmacc: 6azoBbiii ypoBeHs./ O.C. I'abpuensn, U.I'. Octpoymos, C.A.
Crnankos. - Mocksa: IlpocBemienune, 2024». B Yue6nom mnane MBY «Jluneit Ne76» Ha uzyueHue mnpeamera
«Xumust» orBoautes B 10 u 11 knaccax Ha 6a30BoM ypoBHE 110 34 yaca - 1 yac B HEZIeIIro.

Pabouas mporpamMma 1o yuyeOHOMy HpeaMETy «XHUMUSA» ONPENEISIET COAEPKAHUE ACSITEIbHOCTH C
yueToM ocoOeHHocTel obpa3zoBatenbHON nonuTHku MBY «Jlureit Ne 76», 06pazoBaTenbHbIX MOTpeOHOCTEH U
3ampOCOB 00YJArOITUXCSI.

[IporpaMMa 1o XMMHHM Ha YpOBHE CcpeaHero ooOmero oOpa3oBaHHs pa3paboTaHaHa OCHOBE
@enepanpHOTo 3aKk0Ha OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii denepannny, TpeOOBaHUI
K pe3ysibTaraM OCBOeHHUs defepanbHON 00pa3oBaTeIbHON MPOrpaMMEbI cpeHero oomero oopazoBanus (POII
COOQ), npencraBieHHbXx B DenepaibHOM TOCYIApCTBEHHOM oOpasoBatenbHOM cranaapte COO, ¢ yuérom
Konnennuu npenogaBanusi yueOHOro mpeamera «XuMHsS» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoii
®denepannn, peaanu3yoniX OCHOBHBIE 00pa30BaTelIbHbIC MIPOTPaMMBbl, 1 OCHOBHBIX MOJOKEeHHHN «CTparteruu
pa3BuTus BocnuTaHus B Poccuiickoit deneparuu Ha nepuoa 10 2025 rona» (Pacnopsokenne IIpaButenscra
P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY OJIXOJIOB K pa3pabOTKe MPOrpaMMBbI 110 XUMHHU, K OMIPEICICHHUIO 00IIel cTpaTerui o0y4eHus,
BOCIIUTAHMS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH ydeOHOTo mpeamera «Xumus» st 10—11 kmaccoB Ha
6a30BOM ypoBHE cOoCTaBMJIHM KoHuenTyanbHble nojoxeHus @I'OC COO o B3aMMOOOYCIIOBIEHHOCTH LiENEH,
coJIepKaHus, pe3yabTaToB 00yueHUs U TpeOOBaHUN K YPOBHIO ITOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe oO0Opa3oBaHUE, IOJy4aeMoe BBIMYCKHUKAaMH 0011e00pa3oBaTeIbHON OpraHu3aluu,
ABJIIETCS HEOThEMJIEMON 4YacThl0 UX 00pa3oBaHHOCTU. OHO CIIY)KUT 3aBEpLIAIOIIMM 3TAllOM peau3allii Ha
COOTBETCTBYIOLIIEM €My 0a30BOM ypOBHE KIIOUEBBIX LEHHOCTEH, MPHUCYIIMX LEJIOCTHOM cHucreme
XUMHYECKOro 00pa3oBaHUs. OTH ILIEHHOCTH KacaloTCsl IO3HAHHSA 3aKOHOB MPHUPOAbI, (POpMHpPOBAHUS
MHUPOBO33PEHUS U 00LIeH KyIbTyphl YellOBeKa, a TaKKe SKOJIOTMYECKH 0OOCHOBAHHOTO OTHOLIEHHUSI K CBOEMY
3/10pOBBIO U MPUPOAHON cpefe. Peanuzyercst xumudyeckoe o0pazoBaHue 00ydarolUXcs Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS CpeACTBaMH Y4eOHOro mpeamera «XHUMHUS», COJEpKaHME U TMOCTPOEHHE KOTOPOro
OTIpEeJIeTICHBI B IIPOTpaMMe 10 XUMHUHU C YYETOM CrelU(PUKN HAYKU XUMHH, €€ 3HaYEHUs B TTIO3HAHUU TPUPOJIBI
U B MaTepUAIbHON >KM3HU OOIIECTBA, a TakkKe C y4y€TOM OOLUX Ieied W MPHUHIUIIOB, XapaKTePU3YIOIIUX
COBPEMEHHOE COCTOSTHUE CUCTEMBI CpeiHero oo1ero oopa3oBanus B Poccuiickoit deaepanuu.

XUMHUS KaK DJEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HrpaeT o0co0Yyl0 pojb B COBPEMEHHOMH
UBUJIM3AIMH, B CO3/IaHUU HOBOI 0a3bl MaTepuaibHOU KyJabTyphl. OHa BHOCUT CBOH BKJIaJ B (hOopMHpOBaHUE
paIMoOHATBHOTO HAYYHOTO MBIILIECHUS, B CO3/IaHUE I[EIOCTHOTO MPECTABICHUS 00 OKPYXKAIOIIeM MUpPE KakK O
€AMHCTBE MPHUPOJBl U YeIOBeKa, KoTopoe (opMHpyeTcs B XMMHUM Ha OCHOBE NMOHMMAHHUS BEIIECTBEHHOTO
COCTaBa OKPY)KAIOILErO0 MHpA, OCO3HAHMUS B3aUMOCBSI3U MEXKIY CTPOCHHMEM BEIIECTB, MX CBOMCTBAMHU M
BO3MOXKHBIMH 00JIaCTSMU IPUMEHEHUSI.

TecHO B3aMMOJEHCTBYSI C IPYTMMU €CTECTBEHHBIMM HAayKaMH, XUMHUS CTaja HEOTHEMJIEMOM YacThIO
MUPOBOH KYyJIbTYphl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO Tpyda M KU3HM KaXJO0ro 4jaeHa OOIecTBa.
CoBpeMeHHasi XMMUsl KaKk HayKa CO3MJaTelbHasi, KaKk HayKa BBICOKMX TEXHOJIOTMM HampaBjeHa Ha pelieHue
MI00ATBHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHS UYETOBEYECTBA — CHIPHEBOM, JHEPTreTUUYECKOW, MHUIICBOM,
9KOJIOTUYECKOI 0€30MacHOCTH U OXPaHBI 3/T0POBbS.

B cootBercTBUM ¢ OOHMIMMHU TENSIMH M TMPUHIMIIAMH CPEIHETO OOIIero oOpa3oBaHUsS COJAEpKaHHE
npeamera «Xumus» (10—11 xmaccel, 6a30BbI ypOBEHb HM3YYEHHUS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TOATOTOBKY OOYYalOIUXCs, HEOOXOIWMYIO UM I BBIPAOOTKM MHPOBO33PEHUYECKHUX
OpPUEHTHUPOB, YCIICUTHOTO BKIIOUYCHUS B KU3HD COIMYMA, MPOJIOJDKEHUS 00pa30BaHUs B Pa3IUYHBIX 00JIACTSX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

1https://edsoo.ru/wp—content/uploads/2023’;/08/25 ®PN-Xumua 10-11-knacchl 6asa.pdf
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Conep:xanue yueOHoro npeamera « Xumusi» 10 kaacc
(1 gac B Hemesro, 34 yaca)

Opragpnyeckass XUMHS

TeopeTnyeckue 0CHOBbI OPraHUYeCKO XUMHHU

[Tpenmer OpTraHUYeCKOi XUMHU: e BO3HHUKHOBCHHUE, pa3BUTHE U 3HAa4YCHUE
B MTOJIYY€HUHY HOBBIX BEIIECTB U MaTepUAIOB. Teopusi CTpOeHHs opranndeckux coenunenuit A. M. bytneposa,
e€ ocHOBHbIe moNOKeHHsI. CTPYKTypHbIE (GOpPMYJIbl OPraHMYECKHMX BEMIECTB. [ OMOJIOTHS, H30MeEpHsl.
XUMUYeCKas CBSI3b B OPTaHUYECKUX COCTUHEHUSX — OJJUHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o Kiaccu(UKAMK OpPraHUYECKUX BemiecTB. HoMeHkiaTypa OpraHMYecKHX
COCIMHEHUH (cUCTeMaTH4YecKas) W TPUBHAIBHBIC Ha3BaHWS BAXKHEUIINX MPEACTABUTENCH KIIACCOB
OpPraHUYeCKUX BEIICCTB.

OKCIIEpUMEHTAILHBIC METOJIbI M3YUYCHHs BEIIECTB M WX IMPEBPANICHUN: O3HAKOMIICHHE C 0OpasinaMu
OpPraHUYeCKUX BEIIECTB M MaTepuallaMd Ha MX OCHOBE, MOJICIMPOBAHUE MOJICKYJI OPTaHUYECKUX BEIICCTB,
HAOJIIO/ICHUE W ONHUCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB IO TMPEBPAIICHUI0 OPTaHMYECKHX BEIICCTB IPH
HarpeBaHuu (IJIaBjieHue, OOyTIMBaHUE U TOPEHHE).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKUI Psifl. MeTaH M 3TaH — NPOCTEHIIME NPEICTaBUTENIN
QJIKAHOB: (PM3MYECKHE U XMMHUYECKHE CBOICTBA (peakLuu 3aMeIleHUs] U TOPEHUs ), HaX0XKJICHHE B MPUPOJIE,
[OJIy4YEHUE U IPUMEHEHHE.

AJKeHBl: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHMH psAf. OTWIEH U MPONWIEH — IpOCTEHIINe
IPEJICTAaBUTENIN AJTKEHOB: (PU3NYECKUE U XUMHUYECKHE CBOMCTBA (peaklUy I'MAPUPOBaHUs, TaJOreHUPOBaHUS,
TUJIpaTaliK, OKHCICHUS U MOJIMMEPU3ALIUH ), HOJTy4YEeHUE U IPUMEHEHHE.

Anxaauensl: OyranueH-1,3 u merunOyranueH-1,3: cTpoeHue, BaxHeHIINe XMMHUYECKHE CBOMCTBa
(peaxuust monumepu3anun). [lonyueHne CHHTETHYECKOTO KaydyKa U pE3UHBbI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHMS, T'OMOJIOTMUECKHUH psA. ALETWIEH — MPOCTEHIINM
NpeCTaBUTENb AIKMHOB: COCTaB, CTPOEHUE, (pU3NUecKrue U XMMUYECKHe CBOWCTBA (peaKkIMU T'MIPUPOBAHUS,
raJIOrT€HUPOBAHUS, THIPaTalluU, TOPEHHUS ), TOJTyUeHHE U TPUMEHEHHUE.

Apensl. benson: coctas, cTpoeHue, GU3NUECKUE U XMMUYECKHE CBOMCTBA (pEaKkIMK rajloreHUpOBaHMS
U HUTPOBaHU), OJIy4eHHUE U IpUMEeHeHue. Toayon. cocmas, cmpoenue, pusuieckue u XumMuieckue ceoucmea
(peakyuu eanoeenuposanus U HUMPOBAHUs), noayienue u npumeneHue. TOKCUYHOCTh apeHOB. | eHeTHueckast
CBSI3b MEXKIY YIJI€BOJIOPOAAMHU, TPUHAICKAIIUMHU K Pa3INYHBIM KJIaccaM.

[IpupoHBIE UCTOUHUKHU YTIIEBOAOPOIOB. [IpuponHblii ra3 u nonytHsele HedTsHbIE Ta3bl. HedTh u eé
npoucxoxaeHne. CrnocoObl nepepaboTku HedTH: NEeperoHka, KPEeKUHI (TepMUYECKUH, KaTaJIUTHUECKUIA),
nupoinu3. [IponykTsl nepepaboTki He(TH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yrosb u
IPOIYKTHI €T0 NMepepadoTKH.

OKcllepUMEeHTaIbHbIE METO/Ibl M3YUYCHHUs BEIIECTB W MX NPEBpAIIeHUN: O3HAKOMIIEHHE ¢ oOpaslamu
IUIACTMACC, KAY4yKOB U pe3uHbl, Koyekuuu «HedTs» n «YToib», MOAETUPOBAaHUE MOJIEKYJ YIIIEBOIOPOJIOB
U TaJIOT€HONIPOU3BOIHBIX, IPOBEJICHNE IPAKTUYECKON paboThl: MOTy4YEeHHE STHIEHA U U3YYEHHE €r0 CBOMCTB.

PacuérHeble 3anaum.

Bbruncnenuss mo ypaBHEHHMIO XHMHYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBA HCXOIHOTO
BEIIeCTBa WM MPOAYKTA PEaKIUU M0 U3BECTHBIM Macce, 00BbEMY, KOJMUECTBY OJIHOTO M3 UCXOAHBIX BEIIECTB
WJIM IPOJYKTOB PEAKIIUN).

Kucnopoacoaepxanme oprannyeckne coeinHeHust

[IpenenbHble OMHOATOMHBIC CHUPTHL. METaHOT W AITAHOJN: CTpOeHHWE, (PU3NYECKHe W XUMHUYECKHE
CBOMCTBa (peakIMu ¢ aKTUBHBIMH METaJUIAMH, TaJIOT€HOBOJOpPOJaMu, TOPEHUE), MpuMeHeHune. Bogopoanbie
CBSI3U MEXAY MOJIEKYJIAMH CIIUPTOB. JleiiCTBHE METaHOIIA U 3TAHOJIA HA OPTraHU3M YEJIOBEKa.

MHOroaToMHBIE CIUPTHL. DTWICHTJIMKOIh W TJIMIEPUH: CTPOCHHE, (U3MUECKHEe U XUMHUYECKUE
CBOICcTBa (B3aMMOJIEHCTBHE CO LIEIOYHBIMU METaNIaMHU, KaueCTBEHHAs! peaKkiys Ha MHOTOATOMHbBIE CITUPTHI).
[elictBue Ha opraHusM 4enoBeka. [[pumMeHenne rimuepruta U TUIEHTITUKOJIS.

@deHOoJI: CTPOCHHE MOJICKYJbI, (PU3MUecKHe U XUMHUYECKHe CBOMCTBA. TOKCHYHOCTH (heHoa.
[Ipumenenue peHomna.



Anpnerunpl U kemownvl. DopManbIeruj, auneTanbIerui: CTpOeHUe, (GU3NYECKUe U XUMHUYECKHUE
CBOWCTBA (PEaKIMK OKHCIICHNUS U BOCCTAHOBIICHUS, KAYECTBEHHBIE PEAKILIUH ), TIOTYYEHUE U TPUMEHEHHE.

OHOOCHOBHBIE IpeJieNIbHbIE KapOOHOBBIE KHCIOThl. MypaBbHHAs U YKCYCHasl KUCIIOTBI: CTPOEHHUE,
¢u3uueckue M XMMHUYECKHE CBOICTBa (CBOWCTBA, OOIIME AJs Kijacca KHCIOT, Peakuus STepUPHUKAINN),
HoJy4eHue u npuMmeHeHue. CTeaprHOBas U OJEMHOBAs KMCJIOTHI KaK MPEJCTaBUTEIM BBICHIMX KapOOHOBBIX
KUCIOT. MblJIa Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

CrnoxHble 3QUpbl Kak NPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['Maponu3 ciioxHbIX 3¢upoB. XKupsl.
I'maponus xupos. [IpuMeHnenne xxkupoB. bruosornueckas posb KUPOB.

VYrneBoapl: cocTaB, KiIacCU(pHKAIMs YIIeBOJAOB (MOHO-, AM- M MHosiucaxapuisl). [urokoza —
NPOCTEHIINKA MOHOCaXapua: OCOOCHHOCTHM CTPOCHHS MOJICKYJNbI, (U3UYECKHE W XHUMHYECKHE CBOWCTBA
(B3aumoperictBue ¢ ruapokcuaoM Meau(ll), oxkuciaeHme amMMuayHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOXEHHE TJIOKO3bl), HAXOXACHUE B TNPUPOJAE, NPUMEHEHHE, OMOJOTHYECKas pOlb.
®dotocunTe3. PpyKTO3a KaK U30MEP TIFOKO3BI.

Kpaxmai u nesmosno3a Kak npupogabie nomuMepsl. CTpoeHre KpaxMaia U Iesuiioa03bl. Puzndeckue u
XMMHYECKHE CBOMCTBA Kpaxmaia (TMIpoJin3, KayeCTBEHHAs PEaKLUs C HOJOM).

OKclieprMEHTaIbHbIE METOJbl M3YUCHHUs BEIIECTB W WX NPEBPAIICHUH: MPOBEACHHUE, HAOIIOICHHE U
OIHCaHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIMPTOB, KAUECTBEHHbIE PEaKLUU OJHOATOMHBIX CIIUPTOB
(oxkucnenue osrtaHonsa okcuaoMm Meau(ll)), MHOroaToMHbBIX CHUPTOB (B3aUMOJEHCTBHUE TJMLEPUHA C
ruapokcuaoM meau(Il)), anpaernmoB (OKHCICHHE aMMUAYHBIM pacTBOpOM okcujia cepedpa(l) u ruapokcumaoMm
meau(Il), B3aumopeiicTBue Kpaxmajia C HMOJOM), MPOBEACHHUE IPAKTUUYECKONW pabOTHI: CBOWMCTBAa pacTBOpa
YKCYCHOU KUCIIOTBHI.

Pacuérnble 3anaum.

Bbruucienuss 1mo ypaBHEHHIO XHMHYECKOM peakuuu (Macchl, 00b&Ma, KOJMYECTBA HCXOJHOTO
BEIIECTBA WM MPOJYKTA PEAKIMU 110 U3BECTHBIM Macce, 00BbEMY, KOIMYECTBY OAHOTO U3 MCXOHBIX BEIECTB
WIN TIPOYKTOB PEAKLIUN).

A3oTcozepKalme OpraHudaecKue COeTMHEHHS.

AMUHOKHCIIOTHI Kak aM(OTepHble OpraHuueckue coearHeHus. Pu3nyeckue U XMMUYECKUe CBOHCTBA
AMHHOKHUCIIOT (Ha puMepe TIUIHA). bronorndeckoe 3HaueHHe aMUHOKHCIIOT. [lenTu sl

benku kak mpuUpoAHBIE BBICOKOMOJEKYJSpHBbIE coequHeHus. llepBUuHas, BTOpUYHAs U TpeTHYHAs
CTpYyKTypa OenKkoB. XMMHUYECKHE CBOWCTBAa OEJKOB: THIPOJIM3, JI€HATypalus, KaueCTBEHHBbIE peakluu Ha
OemnKu.

OKcliepUMEHTAIbHbIE METOJbl M3YYCHHs BEIIECTB W WX MPEBpAIEHUH: HAONIOIEHHE M ONHCaHUEe
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATYypalusl OEIKOB IIPU HArPeBaHUH, LIBETHbIE PEaKIIUN OEJIKOB.

BbicokomoseKkyIsipHbIe COeIMHECHUS

OcCHOBHbBIE TIOHSITHSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, MOJUMEp, CTPYKTYpHOE
3B€HO, CTENEHb [OJIMMEpPU3allud, CpeNHsAs MoJekyilsapHas Macca. (OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN — ITOJIMMEPHU3ALUs U ITOJIMKOHICHCALIHS.

OKclepUMEeHTAIbHbIE METOJIbl U3YUYEHHs BEIEeCTB U MX MPEBPAIICHUN: O3HAKOMIIEHHE ¢ OOpaslamu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMAcCC, KAy4yKOB.

Mercnpeomemubvie céa3u.

Peamusamuss MexXnpenIMeTHBIX CBSI3eM IpM  M3Y4eHUM opraHudyeckol xummuu B 10 krjacce
OCYILECTBIISICTCSI Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHHM, Tak M TOHATHH,
SBJISIOIIUXCS] CHCTEMHBIMHU JUISI OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKIIA.

OO1u1re ecTecTBEHHO-HAYUHbIE MOHATHA: SABJICHHE, HAYYHbIM (DaKT, TMIIOTE3a, 3aKOH, TEOpHs, aHAIIN3,
CUHTE3, KJIaccu(uKalus, nepuoJUIHOCTh, HAOII0IeHHEe, U3MEPEHHE, IKCIIEPUMEHT, MOJIEJINPOBAHHUE.

duszuka: MaTepus, YJHEPIUsl, Macca, aTOM, JIEKTPOH, MOJIEKYJIA, SJHEPTETUYECKUI YPOBEHB, BEIIECTBO,
TeN0, 00bEM, arperaTHOe COCTOSIHUE BelecTBa, (PU3NUEeCKHe BETUYUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorus: knerka, opranusm, Ouochepa, oOMeH BelecTB B opranu3me, (HOTOCHHTE3, OMOIOTHMYECKH
aKTHBHBIC BelIecTBa (OCIKU, YTrIEBOABL, JKUPHI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorusa: nUIIEBbIE MNPOLYKTHI, OCHOBBI pPAllMOHAJIBHOTO THMTAHMS, MOIOIIHUE CPEACTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHE NpEnapaThbl, MaTEPHUAJIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.



Conep:xkanue yyeOHoro npeamera «Xumus» 11 kiaace
(1 yac B Hexe0, 34 yaca)

O01Ias ¥ Heopranuvyeckas XuMHus

TeopeTnueckune 0CHOBbI XUMHUH

XUMHYECKUH 37eMeHT. AToMm. Sapo aroma, M30TOMBL. DJIEKTPOHHAS 000JI0YKA. DHEPreTHUYCeCKUE
YPOBHHU, MOyPOBHU. ATOMHBIC OpOUTANH, S-, P-, 0- 31eMeHThl. OCOOCHHOCTH paclpeaeiICHuUs JICKTPOHOB I10
OopOUTANIAM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX NEPUOJIOB. DIEKTPOHHAS KOH(PUTYpaLUsl aTOMOB.

Ilepuoanueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux eMeHToB Jl. . Menneneesa. Cs3b
nepuoandeckoro 3axkoHa u Ilepuoguueckoit cucremel xumuyeckux aieMmeHToB . U. MenneneeBa c¢
COBPEMEHHOI TEOpHeil CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHYECKUX 3JIEMEHTOB U
00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB IO IPYIIIaM U NepUoiaM. 3HaueHUE ePHUOANYECKOr0 3aKOHA
B Pa3BUTUU HAYKU.

Crpoenue BemiecTBa. XUMHUYECKasi CBs3b. BuUabl XMMHMUYECKOW CBSI3U (KOBaJEHTHas HEMNOJSpHAs U
HoJIsIpHasi, MOHHAs, MeTaJInueckas). MexaHu3Mbl 00pa30BaHMsI KOBAJIEHTHOM XUMHUYECKOM CBsI3U (OOMEHHBII
U JIOHOpPHO-akLenTopHsli). Bogopoanas cBs3b. BaeHTHOCTb. DnekTpooTpuuaTenbHocTh. CTeneHb
okucyeHus. oHbI: KaTHOHBI U aHUOHBI.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA.
THUIBl KPUCTAIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON PEILETKH.

[Tonsatue o aucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOWAHBIE PAaCTBOPBI. MaccoBas 10JIs BEIECTBA B
pacTBope.

Knaccupukanuss HeopraHumueckux coenvHeHuil. HoMmeHknaTypa  HEOpraHMYeCKHMX  BELIECTB.
I'enernueckas cBsA3b HEOPraHMYECKUX BEIIECTB, IPUHAIEKAIIMX K Pa3IMUHBIM KJlaccaM.

Xumnueckass peakuus. Knaccupukanus XMMHUECKUX peakiuii B HEOPraHMYECKOH M OpraHu4ecKou
XUMHUH. 3aKOH COXpPAaHEHHS] MacChl BEILIECTB, 3aKOH COXPAHEHHUS M MPEBPAIICHMS YHEPTUH IPU XUMUYECKUX
peaKusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iMuHbIX (akTopoB. OOpaTUMble peakiuu. XUMHUECKOe
paBHOBecue. DaKTOpPBI, BAUAIOLINE HA COCTOSTHUE XuMudeckoro pasHoBecus. [Ipunnun Jle [Hatense.

OnexkTponuTuueckas auccounanus. CuinbHble W ciadble 371eKTpoiuThl. Cpena BOAHBIX PacTBOPOB
BELIECTB: KUCJIasd, HEUTpanbHasl, HIEIOYHAas.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKITHH.

OKcllepUMEHTAIbHbIE METOJIbl W3YYEHMs] BELIeCTB M WX MPEBpallleHUH: JEMOHCTpaIus TaOIuil
«llepmognueckas cucrema xumuyeckux oanemeHtoB [ W. MenpgeneeBa», u3ydeHHE  MOJAENEH
KPUCTAUNIMYECKUX PEIIETOK, HaOJII0JAEHWEH OMNMCAHUE JIEMOHCTPALMOHHBIX M J1a0OpaTOPHBIX OIIBITOB
(paznoskeHue MmepoKcHia BOJOPO/ia B IPUCYTCTBUM KaTalu3aTopa, ONpeaeeHIe CpeIbl paCTBOPOB BEILIECTB C
MOMOIIBI0 YHHBEPCAJIBHOIO MHIMKATOPa, PEaKIMM MOHHOIO OOMEHa), MPOBEJCHHE MPaKTHUECKOW paboThI
«Bnusinue pa3znuuHbIX (PaKTOPOB HA CKOPOCTh XMMHUECKON peaKkInm.

PacuérHble 3a1auu.

Pacuérbl Mo ypaBHEHMSIM XMMHUECKUX PEaKIUi, B TOM YHCJIe TEPMOXHUMHYECKHUE pacyEThl, pacuéThl C
MCIIOJIb30BAaHUEM TOHATHUS «MaCcCOBAast 10JIsI BELLIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. [lonoxxenne HemertasnoB B Ilepuogumyeckod cucreMe XMMHYECKMX diaeMeHTOB [l
W. MenneneeBa M OCOOCHHOCTH CTpO€HHS aTOMOB. (DU3WYECKUE CBOMCTBA HEMETAUIOB. AJUIOTPOIUS
HEMeTaJUIOB (Ha MpUMeEpPe KUCIopoaa, cepsl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJloTeHOB, cephl, a3oTa, Qocdopa, yriepona u
KPEMHHSI) U UX COCTMHEHUH (OKCHUJIOB, KUCIOPOCOIEPKAIMUX KUCIOT, BOJIOPOTHBIX COSAMHEHUN ).

[IpuMeHeHne Ba)KHEUIIIUX HEMETAIUIOB U UX COECUHEHUH.

Mertamel.  Ilonoxkenne wMetamoB B llepuogumueckoil cucteMe XHMHUYECKMX 3JIeMeHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHHUS SJEKTPOHHBIX 000J0YeK aroMoB MeTauioB. OOmme ¢uznyeckue
CBOICTBa MEeTAITOB. CIJIaBbl METAJIOB. DJIEKTPOXUMUYECKUI PSIJT HANIPSXKEHUH METAIIIIOB.

XUMHYECKHE CBOMCTBA BaXKHEHIIMX METAJUIOB (HATpUil, Kanuil, Kadblui, MarHuii, allflOMUHUN, [IUHK,
XpOM, JKeJ1e30, Me/lb) U UX COeTMHEHUH.

Oo6mue cnocoObl moMydeHus: MeTauioB. [I[puMeHeHne MeTauioB B OBITY U TEXHUKE.



OKCIEPUMEHTAIbHBIE METObl H3YYEHHs BEIIECTB M WX NPEBPAIICHUI: H3YYEHUE KOJUICKIUHU
«MeTtannel " CIIJIaBBI», 06p3.3LIOB HCMCTAJIJIOB, PCHICHUC OJOKCICPUMCHTAJIbHBIX 3aJay, H3.6JHOI[€HI/IG u
ONKCAaHUE JEMOHCTPALIMOHHBIX M JIAOOPATOPHBIX OMNBITOB (B3aMMOJAEWCTBUE THAPOKCHAA aJTIOMUHUS C
pacTBOpamMu KUCIOT U IIeJI04Ye, KaueCTBEHHbIC PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnele 3agauu.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WIIU
00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, pacu€rbl Macchl (00bEMa, KOIMUYECTBA BELIECTBA)
MPOAYKTOB PEAKIMHU, €CJIU OJHO U3 BEMIECTB UMEET IPUMECH.

Xumus 4 KU3Hb

Ponp xumuu B obecriedeHUHN SKOJIOTMYECKOM, YJHEPreTUYeCKOM U MUIIeBOW 0e30MacHOCTH, Pa3BUTUU
MeIULUHBL. [JoHsATHE 0 HaAyYHBIX METOIAX MMO3HAHUS BELIECTB U XUMUYECKUX PEAKLIHA.

[IpencraBienust 06 OOIMIMX HAYYHBIX IPUHIMIIAX TPOMBILIUICHHOTO MOJTYYeHHs Ba)KHEHIIINX BEIIECTB.

UYenoBek B MUpE BEILIECTB U MAaTEPUATIOB: BAKHEUILINE CTPOUTEIIbHBIE MATEPHUANIbl, KOHCTPYKIIMOHHbIE
MaTepuabl, KPacku, CTEKJIO, K€paMHKa, MaTepUalbl JUIsl 3JEKTPOHHMKH, HAHOMATepualbl, OPraHUYECKUE U
MUHEpalIbHbIE YA0OPEHUSI.

XUMHSIT M 30pOBbE YEJIOBEKAa: IpaBUJIa HCIIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENaparoB, IpaBuja
0e301macHOTO UCIOJIB30BAHUS MTPENapaToB OBITOBOM XUMHUUB IMOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXmpenMeTHBIX CBSI3€H MpU M3ydeHUH oOIIel W HeopraHmveckoil xumuu B 11 kmacce
OCYIIECTBIISIETCS. uYepe3 HCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX TIOHSATUH, TaK U TOHSITHIH,
SABJISIOIIMXCS CUCTEMHBIMU TSI OTACJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01Iue ecTecTBEHHO-HAYYHbIE MOHATHUS: HAy4YHBIA (DaKT, TMIIOTE3a, 3aKOH, TEOpHUs, aHallu3, CUHTES,
KJIacCU(pUKAIUs, TICPUOJANIHOCTD, HAOIIOCHIE, SKCIIEPUMEHT, MOJISITMPOBAHKE, U3MEPEHUE, SIBJICHUC.

®dusuka: wMmarepus, DSHEpPrusi, Macca, aTroM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOIl,
PaIMOaKTUBHOCTh, MOJICKYJIA, SHEPTeTUYCCKUN YpPOBEHB, BEIECTBO, TEIO, O0BEM, arperaTHOE COCTOSHHC
BelIeCTBa, (PU3MUYECKHE BETUUYUHBI U STUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opranusm, 3KocucTemMa, Ouocdepa, MakKpo- ¥ MHUKPOIIIEMEHTHI, BATAMUHBI, OOMEH
BEILIECTB B OpraHU3Me.

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

TexHonorug: XUMHYECKass MOPOMBIIUIEHHOCTb, METAJUIYpIrHsi, MPOU3BOJACTBO  CTPOMUTENIBHBIX
MaTepHaJioB, CEJIbCKOXO3SICTBEHHOE TMPOM3BOJCTBO, WHIIEBAs MPOMBIILIEHHOCTh, (hapMalieBTHYeCKas
IIPOMBIIUIEHHOCTh, IPOM3BOJCTBO  KOCMETHYECKHMX IIPENaparoB, IMPOU3BOACTBO  KOHCTPYKIIMOHHBIX
MaTepUAIOB, JIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

ITnanupyembie pe3yJbTaTbl 0CBOCHHS NPOrPAMMBI
yueOHOoMYy npeamety «Xumus» B 10-11 kiaaccax

JIN4YHOCTHBIE Pe3yJIbTAThI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHMS OOYYArOIIMMUCS IPOrpamm
cpenHero oOmiero oopa3oBaHMs (JJMYHOCTHBIM, METANPEIMETHBIM M MpeAMETHbIM). HayuHo-mertoauueckoit
OCHOBOH U1 pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHS MPOTpaMM CpPEIHEro ooumiero oOpa3oBaHUs
ABJISIETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBMM € CHUCTEMHO-AESTEIBHOCTHBIM IOIXOJOM B CTPYKTYPE JIMYHOCTHBIX PE3YyJIbTATOB
OCBOEHHUSI TpeAMeTa «XUMHUS» Ha YpPOBHE CcpefaHero oOuiero oOpa3oBaHUsS BbLIEICHBI CIEAYIOLIHNE
COCTaBJISIOLIHE:

0CO3HaHHE 00yUYaOIUMUCS POCCUICKOM IpakJaHCKOM MIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJIMuMe MOTHBALIUU K 00Yy4EHHIO;

LIEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOSKICHHUN JTMYHOCTH HA OCHOBE KJIIOUEBBIX IIEHHOCTEH M
HUCTOPUYCCKUX TPAAUIINI 0a30BOM HAYKH XUMUU,

TOTOBHOCTb U CHOCOOHOCTh OOYyYaroIMXcs PYKOBOJCTBOBATHCS B CBOEH IEATEILHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMH, IPUCYILUMH LIEJTOCTHON CUCTEME XMMUYECKOI0 00pa30BaHMs;

HAJIMYME TPABOCO3HAHUS SKOJIOTUYECKOH KYJIbTYphl W CIIOCOOHOCTH CTaBUTh LEIW M CTPOUTH
KU3HCHHBIE [IIAHBI.



JIndHOCTHBIE pE3yJNbTaThl OCBOEHHUS MpeAMeTa «XUMHUS» AOCTUTAIOTCS B E€AMHCTBE Y4eOHOH H
BOCIIUTATEILHON JESATEIbHOCTH B COOTBETCTBUM C T'yMaHUCTUYECKHMHM, COIIMOKYJIbTYPHBIMH, JTYXOBHO-
HPABCTBEHHBIMHU LIEHHOCTAMHU M HJI€aJaMH POCCHICKOr0 TPakIaHCKOTrO OOIIEeCTBa, MPUHATHIMU B OOIIECTBE
HOpMaMHd W TpaBWIAMU MOBEICHHS, CHOCOOCTBYIOUIMMHM IIPOIECCAM CAaMOIIO3HAHMS, CaMOPa3BUTHUA U
HPABCTBEHHOT'O CTAHOBJICHUS JINYHOCTU O0yYarOIINXCA.

JIMYHOCTHBIE pPE3ylbTAaThl OCBOCHHUSA TNpeAMeTa «XHMHS» OTPaKaloT C(HPOPMUPOBAHHOCTH OIBITA
MO3HABATEJIIbHON W TMPAKTUYECKOW MAEATEIbHOCTH OOYYaroIIMXCS IO peain3alluyd MPUHATHIX B OOIIEecTBE
[IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCcKOro BOCIUTAHUS:

OCO3HAHMS OOYYAIOUIMMHKCS CBOMX KOHCTUTYIIMOHHBIX MpPaB M OOS3aHHOCTEH, YBOKEHHUS K 3aKOHY U
IIPABOIOPAIKY;

MPEJCTABICHNUS O COLMATBHBIX HOPMAaX M MPAaBUIIaX MEKIMYHOCTHBIX OTHOIICHHUN B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOI TBOPUYECKOH NEATEIbHOCTH MPHU CO3/IaHUU YYEOHBIX HMPOEKTOB, PEIICHUU
y4eOHBIX M MMO3HABATEIbHBIX 33J1a4, BHIIOJHEHUH XUMHUECKUX IKCIICPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apIryMEHTBI JPYTHX IPU aHAIHU3E
pa3IMYHBIX BUJOB y4EOHOU JesITeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSI:

[EHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACIIEAHIO OTEYECTBEHHOW XHMUH;

YBOKEHUA K TpoIlecCy TBOpUECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUS XHUMUU,
OCO3HAHMSI TOTO, YTO JOCTHKCHHS HAyKH €CTh pe3yJlbTaT JJIUTENbHBIX HaOIIOAEHUH, KPOMOTINBBIX
JKCIIEPUMEHTAILHBIX TTOMCKOB, TIOCTOSIHHOTO TPYAa YUYE€HBIX U MPAKTHKOB;

MHTEpECa M IO3HABATEIBHBIX MOTHBOB B IOJIYYCHHH M MOCIEIYIOIEM aHalnW3e HH(POpMaruu o
MEPEOBBIX TOCTHKEHUSX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHHUS,

CIIOCOOHOCTH OLICHUBATH CHUTYAIHH, CBSI3aHHBIC c XUMHUYCCKHUMH SIBJICHUSIMU,
Y IPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYACH Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIGHWBATh CBOE MOBEICHUE M MOCTYIIKM CBOWX TOBApHUIICH C MO3MIMN HPABCTBEHHBIX U
IPaBOBBIX HOPM M OCO3HAHUE MOCIEICTBUI 3TUX MOCTYIIKOB;

4) hopMupoOBaHUS KYJIbTYPHI 3/10POBb:

MOHMMAaHMsI LIEHHOCTEeH 30pOBOT0 M O€30MacHOro obpasa >KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PH3UYECKOMY M IICHXUYECKOMY 3/I0POBBIO;

coOoIeHHs TpaBuil 0€30IacHOr0 OOpalleHHs C BEIEeCTBAMHU B OBITY, MOBCEIHEBHOW >KU3HU U B
TPYIOBOH EATEIBHOCTH;

MOHUMAHUS TEHHOCTU TMPaBUJI WHIUBUAYAIBHOTO M KOJUIGKTUBHOTO O€30MacHOr0 IOBEACHHUS B
CUTYaIHSX, YTPOKAIOIIUX 3IOPOBBIO U )KU3HHU JIFOJICH;

OCO3HAHUs TOCIEJCTBUI M HENPUSATUS BPEAHBIX MPUBBIUEK (YIMOTPEOICHHS alKOrojs, HAPKOTHUKOB,
KYpEHHUs);

5) Tpya10BOr0 BOCIIMTAHUSI:

KOMMYHHUKATHBHOH KOMIIETEHTHOCTH B YYeOHO-HCCIIENOBATEIbCKON JESTEIFHOCTH, OOIIECTBEHHO
MOJIE3HON, TBOPUYECKON M IPYTUX BUJAX AEATEIbHOCTH;

YCTaHOBKHM Ha aKTUBHOE YYacTHE B PEIICHHH MPAKTHUECKUX 33a/a4 COLMAIBLHOW HAINPaBICHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

WHTEpeCa K TPAKTUYECKOMY H3YYCHHIO TpOoQeccHil pa3imyHOrO poja, B TOM YHCIIE Ha OCHOBE
MPUMEHEHUS TPEIMETHBIX 3HAHUH 110 XUMUU;

YBaKEHUS K TPYIY, JIIOJSIM TPYZa U pe3ylbTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY HWHIMBHIYaJbHOH TpAaeKTOpHUM oOpa3oBaHus, Oymayien
npodeccud ¥ peaju3allid COOCTBEHHBIX JKHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, MHTEPECOB U OTpeOHOCTeH 00111ecTBa;

6) 3K0JIOrMYecKOro BOCIUTAHMS

HKOJIOTUYECKHU 11€J€CO00pa3HOr0 OTHOIICHUS K MPUPOJE, KaK MCTOYHHMKY CYIIECTBOBAHUS XU3HH Ha
3emire;

MOHUMAaHMsI TJI00AJILHOTO XapaKTepa 3KOJIOIMYECKHX Mpo0JieM, BIMSIHUS SKOHOMUYECKHUX MPOIECCOB
Ha COCTOSIHME MPUPOIHON U COLUAIBHOM CPEJIbL;

OCO3HaHMA HEOOXOJMMOCTH HCIIOJIb30BAHMS JOCTHKCHMA XUMHHM JJIsl PELICHHsS BOIPOCOB
PaLMOHATILHOTO MPUPOAONOIB30BaAHUS;



AKTUBHOTO HENPUATUS JIEUCTBUM, NPUHOCSIIMX BPEll OKPYXKAIOIIEH NPUPOIHOW Cpeae, yMEHUs
IPOTHO3UPOBATh HEONArONPHUATHBIE HKOJOTMYECKHE IOCIEACTBUS MPEANPUHUMACMBIX JCUCTBUH U
IIPEeIOTBpallaTh UX;

HaJIM4YUs Pa3BUTOrO IKOJOTMYECKOTO MBIIIIEHUS], YKOJIOTMUECKON KYJIbTYpbI, ONBITA JAEATEIbLHOCTU
9KOJIOTMYECKON HAIIPaBJICHHOCTH, YMEHUSI PYKOBOJCTBOBATbCS MU B ITI03HABATEIbHON, KOMMYHUKAaTUBHOU U
COLMAJIbHOW MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO MPOTHBOCTOATH HUJCOIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOT'O MIO3HAHMS:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00I11€CTBEHHOH NMPaKTHKY;

MOHUMAaHMs CTeUU(PUKHA XMMUU KaK HAayKH, OCO3HAaHUS €€ poiu B (POPMHUPOBAHHUU PALMOHATIBHOTO
HaYy4YHOTO MBIIUIEHUS, CO3[JaHMU ILEJIOCTHOTO NPEICTaBICHUA 00 OKpYXarollleM MHUpEe Kak O EIUHCTBE
OpUPOIBl W YEJIOBeKa, B IMO3HAHWU TPHPOTHBIX 3aKOHOMEPHOCTEH W pemeHHH NpoOIeM COXpaHEHUs
IIPUPOJHOTO PAaBHOBECHS;

yOSXIEHHOCTH B 0COO0H 3HAYMMOCTH XMMUU JJIs1 COBPEMEHHON IIUBIIIM3AINH: B €€ TYMaHUCTHIECKOM
HalpaBJIEHHOCTH M BAYKHOW POJIM B CO3JIaHMM HOBOM 0a3bl MaTe€pUabHOM KYIbTYphl, PELIEHUN ITTOOAIBHBIX
npo0sieM yCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPbEBOM, dHEPreTUYECKOMN, MHUILEBON M 3KOJIOIMYECKON
0€30I1aCHOCTH, B DPAa3BUTUM MEIULMHBI, OOECHEYEeHHM YCIOBUH YCHEIIHOrO TpyAa U 3KOJIOIMYECKH
KOM(OPTHOM KU3HU KKIOTO WieHa 00IIECTBa;

€CTECTBECHHO-HAYYHOM I'DAMOTHOCTHM: TOHUMAaHHUS CYLIHOCTH METOJOB II03HAHUS, UCIOJIb3yEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh NOJy4yaeMble 3HAHUS J1JIs aHAJIM3a U 0ObSICHEHUS SBJICHUIN
OKPY’KaIOIIEero MHpa U MPOUCXOAIMX B HEM M3MEHEHUH, yMEHUs JeslaTh 0OOCHOBAaHHBIC 3aKJIIOYEHUS Ha
OCHOBE Hay4YHBIX (DaKTOB M UMEIOIINXCS JAHHBIX C LENbIO MOTyYSHHS JOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIIbHO UCIOIb30BaTh XMMUYECKHUE 3HAHUS /IS peIIeHus Ipo0JIeM B peabHbIX
YKU3HEHHBIX CUTYaIUsX;

MHTEpPECca K O3HAHUIO U UCCIIEN0BATENIBCKON JESTEIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HENpPEpPhIBHOMY OOpa3oBaHUI0 U CaMOOOpa30BaHMIO, K AKTUBHOMY
HOJYYEHUIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBHUM C )KU3HEHHBIMHU MOTPEOHOCTSIIMU;

MHTEpeca K 0COOEHHOCTSM TPy/ia B Pa3IMUHBIX cepax NpoPecCHOHATbHON AESITETbHOCTH.

MeTal’[pe}lMeTHble pPe3yJbTaThbl

MeranpenMeTHbIe pe3yibTaThl OCBOCHHUS yU4eOHOTr0O MpeaMera «XUMHEs» Ha YPOBHE CPEIHEro OOIIero
00pa30BaHUs BKIIFOYAIOT:

3HAYUMBIC JJISL q)OpMI/IpOBaHI/ISI MHPOBO33PCHUA O6y‘IaIOHII/IXC$I MCKIUCHUIIIIMHAPHBIC
(MeXMpeIMeTHbIE) OOIIEHAYYHbIC TOHSATHS, OTPAXKAIOUIME IEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa U
CHeHI/I(i)I/IKy MCTOHOB IMO3HAHHA, HUCIOJB3YEMbIX B CCTCCTBCHHBLIX HaAayKax (MaTepI/Iﬂ, BCIICCTBO, DHECPIusd,
SIBJICHHE, TPOIECC, CUCTEMa, HAy4yHbIH (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccieI0BaHue, HaOJr0ICHHEe, M3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIC y4eOHbIe JeiicTBHUs (IIO3HABATENbHbIC, KOMMYHUKATHUBHBIC, pETYJIATUBHBIC),
obecrieunBarone  (GopmMupoBaHue  (PYHKIIMOHAIBHOW TPAMOTHOCTH W  COIMAJIBHOW  KOMIETEHIIUU
00y4aromuxcs;

CIMIOCOOHOCTh 00YYAIOUIMXCS MCIOIB30BaTh OCBOCHHBIC MEKIMCIHUILIMHAPHBIC, MHUPOBO33PEHUYCCKUEC
3HAHUS ¥ YHUBEPCAJIbHbBIC YUCOHbBIC ICHCTBHS B IO3HABATEILHOM U COIUAILHON TIPAKTHKE.

MeranpeameTHbie pe3yabTaThl OTPaXKaroT OBJIAJICHUE YHUBEPCATbHBIMU y49eOHBIMU
M03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSIMHU.

OBnaneHne YHUBEpPCAIbHBIMUA y'-lCﬁHBIMI/I N03HABATEJIbLHBIMHY J€iiCTBUSIMM:

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

CaMOCTOSITENTFHO (hOPMYITHPOBATH U aKTYAJTM3UPOBATH MPOOIJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OIpeNIeNIATh LeJIH JACATENbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH HUX JIOCTUKEHHUS, COOTHOCHUTDH
Pe3yNbTaThl JEITEILHOCTH C IIOCTABICHHBIMH IIEIISIMU;

UCIOJIb30BaTh MPH OCBOCHUHU 3HAHUI NPUEMBI JIOTHUECKOTO MBIIIJICHUS — BBIACHATH XapakTepHbIE
NpU3HAKK TOHSATHH M YCTaHaBIMBAaTh WX B3aWMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIONIME TOHSTHS JUISA
00BSICHEHUS OTAETbHBIX (PAaKTOB U SBJICHUM;

BBIOMpATh OCHOBAHMS M KPUTEPHUH JUTS KIACCH(PHUKAIINH BEIIECTB U XUMUIECKUX PEAKIIHIA;

yCTaHaBJIMBATh IPUUYNHHO-CIICACTBEHHBIE CBSI3U MEX/1y U3Yy4aeMbIMU SBICHUSMU;



CTPOUTH JIOTMYECKHE pacCyKICHHUA (MHAYKTHBHBIC, JEAyKTHBHbBIC, [0 aHAJIOTMM), BBIABIATH
3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBACMBIX SBJICHUSX, (POPMYITHPOBATH BBIBOABI M 3aKIIIOYCHHUS;

IPUMEHATh B IpOLECCE IO3HAHUS, UCIOIb3yeMble B XMMHUHU CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
npeoOpa3oBbIBaTh MOJIEIbHBIC IPEICTABICHUSI — XHUMHYECKHH 3HAaK (CHMBOJ) 3JEMEHTa, XUMHYECKas
(dopmyna, ypaBHEHHE XUMHUYECKOW peaklMM — MPH PEHICEHUU y4eOHBIX IO3HABATEJIBHBIX M NPAKTUYECKUX
3a/a4, NPUMEHATH Ha3BAaHHBIE MOJIENbHBIE IPEACTABICHUS [UIsl BBISBICHMSI XapaKTEPHBIX IIPU3HAKOB
U3y4aeMbIX BEIIECTB M XUMHUYECKUX PEaKLUH.

2) 6a3oBble HcciIeI0BaTeIbCKHE JeHCTBUA:

BJIaJIeTh OCHOBAMH METOJIOB HAyYHOI'O [IO3HAHUS BELECTB U XUMUUECKUX PEAKIIMA;

dbopMyIHMpOBaTh LENM MU 3aJa4M MCCIEOBAHUS, HCIIOJIb30BaTh IOCTABICHHBIE M CAMOCTOSTEIBHO
c(OpMyYIHPOBAHHBIE BONPOCHI B Ka4€CTBE MHCTPYMEHTA IIO3HAHUS M OCHOBBI JUIsl (POPMHUPOBAHUS TUIIOTE3bI
10 NTPOBEPKE MPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIaJIeTh HaBBIKAMU CaMOCTOSITEIBHOIO IJIAHUPOBAHUS U NPOBEICHUS YUCHHYECKHX SKCIEPUMEHTOB,
COBEpILEHCTBOBATh YMEHHUS HAOII0AATh 32 XOJIOM IIPOIECCa, CAMOCTOSTEILHO POTHO3UPOBATH €0 PEe3ybTar,
(dopmynupoBaTh 0000LIEHHS M BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH pe3yJbTaTOB HCCIICAOBaHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTUYET O MPOJICTAHHOM padoTe;

IpUOOpeTaTh ONbIT YYEHWYECKOH HCCIEeI0BaTEIbCKOW M TPOEKTHOW JEATENIbHOCTH, HPOSBISATH
CIOCOOHOCTP M T'OTOBHOCTH K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pEIIEHUs IPAKTUUECKUX 3a/]ad,
IPUMEHEHUIO PA3JIMYHBIX METO/I0B ITO3HAHMSL.

3) padora ¢ unopmanmeii:

OPUEHTUPOBATbCSI B PA3JIMUYHBIX MCTOYHUKAX HHGOpMalMM (HAy4HO-TIONYJsIpHAs JMTEpaTrypa
XUMHUYECKOTO COJEp)KAaHMsI, CIIpaBOUHbIE MocoOus, pecypcbl MHTepHeTa), aHaIU3UpoBaTh HHPOPMALUIO
pasiiMYHbIX BUAOB U (GOPM  IPEIACTABICHMs, KPUTHYECKH OLEHUBaTb €€ JOCTOBEPHOCTb U
HEIPOTUBOPEUUBOCTH;

(GbopMyIMpOBaTh 3alpoChl U MPUMEHATh pa3IMYHbIE METOABI MPHU IOUCKE U OTOOpe MHpopMaluy,
HE0OXOUMOM JUIsl BHIIOJHEHUS YUEOHBIX 3a/1a4 OIPEIeIEHHOIO THUIIA;

IpUOOPETaTh ONBIT MCIIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U Pa3IUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMpaTh ONTHUMAaJbHYIO (GopMy mpescTaBieHus HH(opMaiuu (cxembl, rpaduku,
Jarpammbl, TaOJIHUIIbI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAYYHBIH S3bIK B KauecTBE CPEJCTBA MpH padoTe C XUMHYECKOW HHQOpMaIUei:
IPUMEHSTh MEXIIpeIMEeTHbIE ((pU3ndecKkre 1 MaTeMaTUYeCKre) 3HaKU U CUMBOJIBI, (OpMYJibl, a00OpeBUATYPHI,
HOMEHKJIaTypy;UCII0Ib30BaTh U MPeoOpa30BhIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATJISAHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI B XOJI JIUAJIOTau/WIH JUCKYCCHH, BRICKA3bIBAThH
uzaeu, GOpMyIUpOBaTh CBOU MPEIOKEHHSI OTHOCUTENBHO BBITIOTHEHHUSI IPEATIOKEHHON 3a/1a4H;

BBICTYIIaTh C  TPE3CHTAMEed  Pe3yIbTaTOB  IO3HABATCIILHOM  JIEATCIILHOCTH,  TOJyYEHHBIX
CaMOCTOSITENIbHO HJIK COBMECTHO CO CBEPCTHUKAMU TIPH BBIOJHEHUH XHMHUYECKOTO JKCIEPHUMEHTa,
MPAKTUIECKOH pabOThI MO0 MCCIICIOBAHWIO CBOWMCTB M3y4aeMBIX BEIIECTB, peau3allid yIeOHOTO MPOeKTa U
(dbopMyITHUPOBaTH BHIBOJBITIO Pe3yIbTaTaM MPOBEIEHHBIX UCCIIETOBAHUI MyTEM COTIACOBAHUS MO3UIIUN B XOJIE
00cyxeHuss 1 0OMEHa MHCHHSIMHU.

OBiageHne YHMBePCAJIbHBIMHU Pery/isiTUBHBIMU /1efiCTBUAMM:

CaMOCTOSITEJIbHO INIAHUPOBATh M OCYILECTBIATh CBOIO IO3HABATEIBHYIO AEATEIbHOCTD, ONpEAEss €€
HeNIu W 3a7aud, KOHTPOJIUPOBATH U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh MpelaraeMblii aJrOPUTM
NeCTBUH TIpU BBINOJHEHUM Y4eOHBIX M HCCIENOBAaTEIbCKUX 3a]ad, BbIOMpaTh Hambosee 3(PEPEKTUBHBIN
Croco0 UX penieHust ¢ yuETOM MOJIyY€HUs HOBBIX 3HaHUH O BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HAa OCHOBE CaMOaHalIN3a U CaAMOOLIEHKH.

IIpenmernbie pe3yabTaThl 10 KiIace
[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XUMUs» OTPaxaroT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUN O XMMHYECKOW COCTaBISIONICH €CTeCTBEHHO-HAYYHON KapTHHBI
MUpA, POJIM XMMHUH B MO3HAHUH SBJICHUN MPUPOJBI, B POPMUPOBAHUU MBIIUICHUS U KYJIbTYPhl JIUYHOCTH, €€



(YHKLIMOHAJIBHON TI'PaMOTHOCTH, HEOOXOAMMOM JJIsi pelleHUs MPAaKTHYECKHX 3a4ad U SKOJIOTMYECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHOM Cpee;

BIQJICHAE CHCTEMOM XMMHMYECKHMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAralOIIME IIOHATHUSA
(XMMMYECKHI ~ 3JIEMEHT,  aTOM,  DJJIeKTpOHHAas  O0OJOYKa  aroMa,  MOJIEKYJla,  BaJEHTHOCTH,
JIEKTPOOTPHULIATEIBHOCTh, XUMUYECKasl CBA3b, CTPYKTYpHas (opmyia (pa3BEpHyTas U COKpallEHHAsA), MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIM O0BEM, yIIIEpOAHBIN CKeNleT, (YyHKUMOHANbHAs TPYIIa, PaguKal, W30Mepus,
M30MEPBI, TOMOJIOTMYECKUN psZl, TOMOJIOTH, YIJIEBOAOPOIBI, KUCIOPOJ U a30TCOAEPXKAILUE COCIUHEHU,
MOHOMED, IMOJHUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPDHBIE COEAMHEHMSI); TEOPUU U 3aKOHBI (TEOpHs
CTpOEHUsl opraHudeckux BeuiectB A. M. byTiepoBa, 3aKOH COXpaHEHHUs1 Macchl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUH; MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAIlME B OCHOBE MIOHUMAHUS IPUYMHHOCTU U
CHUCTEMHOCTH XUMMUYECKUX SIBJICHUH, (DaKTosorMyeckue CBEIEHHMs O CBOMCTBaxX, COCTaBe, IOJYyYECHUM U
0€3011aCHOM HCTIOJIb30BAaHUHM BaKHEHIINX OPraHMYECKUX BEUIECTB B OBITY M MPAKTUYECKOH JEATEIbHOCTH
YEIJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHUH BBISBIATH XapaKTEpPHbIE MPU3HAKMA TOHSATHHA, YCTaHABIMBATH WX
B3aMMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHUS IPU ONMCAHUU COCTaBa, CTPOCHUS U IIPEBPALICHUN
OPraHUYEeCKUX COCUHECHUM;

C(OPMHUPOBAHHOCTE ~ YMEHMH  MCIIOJIb30BaThb  XMMHUYECKYH0  CHUMBOJIMKY JJIi  COCTaBJICHMS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpPAIEHHOM) (OPMYII OPraHMYECKUX BELIECTB U YPABHEHUH
XMMHYECKMX PEaKLIMH, M3rOTaBIMBaThb MOJEIM MOJEKYJ] OPraHMYECKUX BELIECTB JUIsl MIUIFOCTPALMU HX
XUMHYECKOT0 ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUHN yCTAHABJIMBATh MPUHAAJIECKHOCTh U3YYEHHBIX OPraHUUYECKHUX BEIIECTB 110
UX COCTaBy W CTPOCHHUIO K ONpEACIEHHOMY KJacCy/Tpylre COeTuHEHHH (YTrIeBOJOPOJbI, KHUCIOPOI H
a30Tco/epKalllue COEIMHEHMs, BBICOKOMOJICKYJSIPHbIE COEAMHEHHsS), JlaBaTb WM  Ha3BaHUA IO
cucremarnueckoii Homenknarype (IUPAC), a rtaxke NpuUBOAUTH TpUBHUAJIbHBIE HA3BAHUSA OTHEJIBHBIX
OpPraHUYECKUX BEIIECTB (ITUJICH, NMPOIWIEH, alleTUJIeH, 3TUJICHIJIMKOIb, TIUIEepUH, (eHo, GopManblerus,
aleTalbJIeTU]l, MypaBbUHAs KHCJIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAas KHUCJIOTA, CTEApUHOBAs KHUCIOTA,
IJII0K033, PPYKTO3a, Kpaxmall, LeJUI0103a, IIIULUH);

c(OPMUPOBAHHOCTh YMEHUS OINpPEAEIATh BUABl XUMHUYECKOM CBSI3U B OPraHUYECKUX COEIMHEHUSX
(oaMHaApHBIE U KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHHS MPUMEHSTH IMOJIOXKEHHUS TEOPHH CTPOEHUS OPraHMYEeCKUX BEIIeCTB A.
M. BytnepoBa 17151 00bsSCHEHHsI 3aBUCHMOCTH CBOMCTB BELIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPaHEHHS
Macchl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepu3oBaTb COCTaB, CTPOCHHE, (GU3NYECKHE M XHUMHUYECKHE
CBOMCTBa THUMHMYHBIX NPEACTABUTEIEH pPa3JIMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, ATHUJIEH,
NpONWIeH, aleTwieH, OyraaueH-1,3, MetunOyraaueH-1,3, OeH30JI, METaHOJ], 3TaHOJ, ATHUJICHIJIMKOIb,
[JIMLEPUH, (EHOJ, aleTalbJeru]l, MypaBbUHAas M YKCYCHas KHUCJIOTHI, TJIIOKO3a, KpaxMmall, LeJUIr0JI03a,
aMMHOYKCYCHasl ~ KHMCJOTa), WUIIOCTPUPOBaTh TI'EHETUYECKYI0 CBSI3b MEXKJIYy HHMH ypaBHEHUSMHU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUi C UCIIOIb30BaHUEM CTPYKTYPHBIX (hopMyIT;

C(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTb HCTOYHUKHM YTJIEBOJAOPOAHOTO ChIpbsl (HE(TH,
MPUPOJIHBIN ra3, yrojb), CIOCOObI UX MEePepadOTKH U MPAKTUUYECKOE IPUMEHEHNE IPOAYKTOB IepepaboTKu;

c(OPMHPOBAHHOCTH YMEHUH NMPOBOANUTH BBIYMCICHHS [0 XUMHUYECKUM YpaBHEHHUSIM (Macchbl, 00bEMa,
KOJIMYECTBA MCXOJAHOTO BEUIECTBA WM MPOIYKTa PEaKlUU 110 U3BECTHBIM Macce, 00BbEMY, KOJIMUECTBY OJJHOTO
U3 UCXOJIHBIX BEUIECTBUIM MPOAYKTOB PEAKIINHN);

c(OpMUPOBAHHOCTh YMEHUHN BIAJETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/IaX HAyYHOIrO MO3HaHUS,
UCTIONBb3YEeMbIX B XHMHUHM TP H3YYECHMHM BELIECTB M XHMMYECKHX SIBJICHUN (HaOMoleHHe, H3MEpeHue,
9KCIIEPUMEHT, MOJICIMPOBAHHE), UCIOIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JUIsl MPUHATHS pEIleHUuN B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUAX, CBA3aHHBIX C BEILIECTBAMU U UX IIPUMEHEHUEM;

chOpMHUPOBAHHOCTh yYMEHUH COONIOJATh TMpaBWia TIOJb30BAaHUS XUMHYECKOM TIOCYION W
7a00paTOpHBIM 00OpY/ZOBaHMEM, a TaKKe IMpaBUia OOpalleHUs] C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBHIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBIMOJHATH XMUMUYECKUN SKCHEPUMEHT (IpeBpaleHHs
OpPraHMYECKHUX BEUICCTB IPU HArpEBaHUHU, IOJNyYEHUE JSTWIEHA U HU3YYECHHE €ro CBOMCTB, Ka4CCTBCHHBIC
peaKkIMy OpraHMYeCKUX BEIEeCTB, AeHATypalus OEIKOB MpU HarpeBaHWM, LBETHBIC PEAaKIUU OEIKOB) B
COOTBETCTBUM C MpaBWJIAMH TEXHUKU O€30MaCHOCTH INpH OOpallleHMHM C BEIIEeCTBAaMM U J1a0OpaTOPHBIM
000pyJOBaHUEM, TPEACTABIATH PE3yIbTaThl XMMHYECKOTO S3KCIEpHUMEHTa B (opMe 3aluch ypaBHEHUH
COOTBETCTBYIOLIMX peakluii U (HOpMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;



c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATh XMMHUYECKYI0 MH(GOPMAIUIO, MOTy4aeMylo
U3 Pa3HBIX UICTOYHHUKOB (CPE/ICTBA MAacCOBOM MHpopMaIuu, IHTepHET U APYTUX);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIaTh MPAaBHIIA YKOJIOTHYECKH 11€J1eCO00Pa3HOT0 TIOBEACHUS B OBITY
U TPYIOBOW [EATEIHHOCTH B IIENIAX COXPAHCHHSI CBOETO 3/I0POBBS M OKPYKAIOIIEH NPUPOIHOU CpEbl,
OCO3HABaTh OMACHOCTh BO3/ICUCTBUS HA JKUBBIC OPraHU3MBI OIPe/IeIEHHBIX OPTaHUYECKUX BEIIECTB, TOHUMAs
cmbicn nokaszarens [1JIK, moscHATE Ha mpuMepax CrocoObl YMEHBIICHHSI U MPEAOTBPAIICHUS WX BPEIHOTO
BO3/ICIICTBUS Ha OpTraHU3M YeJIOBEKa;

Ui OOYYaIOIIUXCSl ¢ OTPAHMYEHHBIMA BO3MOXKHOCTSIMH 3JI0POBbS: YMEHHE MPHUMEHSATH 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHMUIA;

JUISL CIETIBIX M CIa0OBUIAIIMX OOyYArOIIMXCSA: YMEHHE HCIOJIb30BaTh PElbe(HO-TOUCUHYIO CUCTEMY
o6o3nauenunii JI. bpaiins nis 3anucu Xumudeckux (Gpopmyi.

IIpenmerHbie pe3yabTaThl 11 Kiaace

[IpenMeTHbIe pe3ybTaThl OCBOCHUA Kypca «O011as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(OPMHUPOBAHHOCTH TPEIICTABICHHUIA: O XHMHUYECKON COCTaBIISIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI
MUPA, POJIM XMMHUH B MMO3HAHUH SBJICHUN MPUPOJBI, B POPMUPOBAHUU MBIIUICHUS U KYJIbTYPhl JIUYHOCTH, €€
(YHKIMOHATIBHOM TPaMOTHOCTH, HEOOXOAUMOM IJisi PEIICHHS TNPAKTUYECKUX 3a7ad M DKOJIOTHMUYECKH
000CHOBAaHHOT'O OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U IPUPOIHOM cpeje;

BJIQJICHUE CHCTEMOM XMMHYECKMX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraloliMe IOHATHUS
(XMMUYECKUI 3JEMEHT, aTOM, M30TOI, S-, P-, O- 3JeKTpOHHBIC OpPOMTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb,
MOJISIDHBIH  O0OBEM, BAJICHTHOCTb, JJIEKTPOOTPUIIATEIIHOCTh, CTENECHb OKHUCICHHS, XUMHYECKas CBs3b
(koBaJleHTHasi, MOHHAs, MeETAJJIMYecKasi, BOJOPOJHAsA), KPUCTAIUIMYECKas pEeHIETKa, TUIBl XUMHUYECKUX
peakuuid, pacTBOp, JJIEKTPOJIUTBHI, HEINEKTPOJIUTHI, BJIEKTPOIUTUYECKAs JUCCOLUALMS, OKHUCIUTEID,
BOCCTaHOBUTENb, CKOPOCTh XUMHUYECKOW pEaKIMH, XUMHUYECKOE pPAaBHOBECHUE);T€OPHUH U 3aKOHBI (TEOPHs
ANEKTPOIUTUYECKON Aucconmannu, nepuoandeckuii 3akon Jl. M. MeHueneeBa, 3aKOH COXPAaHEHUS MaccChl
BEIIECTB, 3aKOH COXPAHEHUS U TMPEBpAIllCHUs HSHEPruu NP XHUMHUYECKHUX peakKlHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XMMHUH, MUPOBO33PEHUYECKHE 3HAHUS, JIKAI[ME B OCHOBE TTOHMMAaHUSI TPUUUHHOCTU U
CUCTEMHOCTH XHUMHUYECKUX SIBICHUH, (PAKTOIOTHYECKHE CBEJIEHHUS O CBOWCTBAX, COCTaBe, MOIYUYEHUU U
0€30MmacHOM HCITOJIb30BAHUN BXKHEHIIMX HEOPTaHUYECKHX BEIIECTB B OBITY U MPAKTHYECKOW JESITEIbHOCTH
YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHbIC TPHU3HAKU TOHATHUM, YCTAaHABIMBATh WX
B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS NPH OMHMCAHUM HEOPraHWYECKUX BEUIECTB U HUX
IIPEBPAILCHMI;

c(OpPMHUPOBAHHOCTh YMEHHM HCMHOJIb30BaTh XUMHYECKYIO CHMBOJUKY JUIsI COCTaBleHUS (Qopmyl
BEIIECTB U YpaBHEHUU XMMMUYECKUX peakuui, cucreMarndeckyo HomeHknatypy (IUPAC) u TpusBuaibHble
HA3BaHUS OTAETHHBIX HEOPTaHWYECKUX BEIIECTB (YrapHBIA ra3, yriIeKHCIbIM ra3, aMMHuak, raméHas u3BecTh,
Heram€Hasi H3BeCTh, MUTHEBAS COJIa, MTUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHHI OMPEAEIATh BAIEHTHOCTh M CTENEHb OKUCIICHUS XUMUYECKUX DJIEMEHTOB
B COEIMHEHHUSAX PA3JIMYHOIO COCTaBa, BHUJ XUMHUYECKOW CBSI3M (KOBaJIEHTHAs, MOHHAas, MeTajindyeckas,
BOJIOPOJHAs) B COCIWHEHUSX, THUIl KPUCTALIUYECKOW pEmIETKH KOHKPETHOTO BellecTBa (aromHas,
MOJIEKYJIsSIpHAsi, HMOHHAs, MeTaJUIMuecKas), XapakTep Ccpeabl B BOJHBIX pacTBOpax HEOPraHUYECKUX
COE€IUHEHMI;

c(hOpMHUPOBAHHOCTh yYMEHUHN YCTAaHABIMBATh MPUHAJICKHOCTh HEOPTaHUYECKHUX BEIIECTB IO HX
COCTaBY K OMpENeNEHHOMY KJIAacCy/TpyIIe COeIWHEHUI (IMPOCThie BEIIeCTBA — METAIbl M HEMETAIIbI,
OKCH/IbI, OCHOBAHUS, KHCIIOTHI, aM(pOTEpHBIE TUIPOKCHUIBI, COJIN);

chOpMHUPOBAHHOCTh yYMEHHI pacCKphIBaTh CMBICH Tepuoanydeckoro 3akona J[. W. MenpeneeBa u
JIEMOHCTPHUPOBATH €0 CUCTEMATH3UPYIOINIYI0, OOBSICHUTENHHYIO M MIPOTHOCTUYECKYIO (DYHKITUH;

cOpPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh JJIGKTPOHHOE CTPOEHHUE AaTOMOB XHMHUYECKHX
aneMeHToB 1—4 nepuonoB llepuoandeckoi cuctembl Xxumudeckux 3neMeHToB Jl. Y. MenaeneeBa, ncnonib3ys
MOHATUSL «S-, P-, O-2JCKTPOHHBIC OPOUTAINY», «IHEPTETHYCCKHE YPOBHW», OOBACHITH 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB XMMHUUYECKHX HJIEMEHTOB M MX COCIMHEHUM MO mepuoiaM W rpynmnam [lepuoanueckoit
CHCTEMBI XUMHYECKUX 31eMeHTOB /. 1. MeHaeneena;

c(hOPMHUPOBAHHOCTh yYMEHHH XapaKTepw30BaTh (OMUCHIBATH) OOIMHWE XMMHYECKHE CBOWCTBA
HEOPTraHWYECKHUX BEILECTB PA3JIMUYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHUE F€HETUUYECKON CBS3U MEKITY
HEOPraHWYECKUMH BEIIECTBAMU C IIOMOLIBIO YPABHEHUH COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIINM;



c(OpPMUPOBAHHOCTh YMEHUS KiIacCU(PUIMPOBATh XUMHYECKHE PEaKIUH IO PA3IMYHBIM IpU3HAKAM
(4MCITy M COCTaBY pearupyroliux BELIECTB, TEIIIOBOMY 3()(eKTy peakuuu, N3MEHEHHIO CTETIeHEH OKUCICHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

c(OPMHPOBAHHOCTh YMEHUH COCTABJIATH YpPAaBHEHHsS pEAKUUH pPa3TUYHBIX THIIOB, IOJHBIE H
COKpalIEHHbIE YPAaBHEHUS PEaKuii HOHHOTO 0OMEHa, YYUThIBAsl YCIIOBUS, IPU KOTOPBIX 3TU PEaKIUU UAYT 10
KOHIIA;

cOpPMUPOBAHHOCTh YMEHUH MPOBOJUTH PpEAKIMH, MOJITBEPXKIAIOUINE KaueCTBEHHBIM COCTaB
Pa3IUYHBIX HEOPTAHUYECKUX BEIIECTB, PACIO3HABATH OMBITHBIM MyTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

c(OPMHPOBAHHOCT YMEHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX DPEAKLUI
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peaKkuii;

c(OPMHPOBAHHOCTH YMEHHH OOBSICHATH 3aBUCHMOCTb CKOPOCTH XUMHUECKOW PEaKLUU OT Pa3IUYHbIX
(bakTOpoB; XapakTep CMEIICHUS XHWMHUYECKOTrO PaBHOBECHS B 3aBUCHMOCTH OT BHEUIHETO BO3JCHCTBUS
(mpuniun Jle Hlatense);

chOpPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh XUMHUYECKHE MPOLECChl, JieXKallue B OCHOBE
NPOMBIIIJICHHOTO TOJIYYeHHsI CEPHOW KHCIOTHI, aMMHaKa, a TaKke C(HOPMHUPOBAHHOCTH NPEICTABICHUN 00
OOIIMX HAYYHBIX MPUHIHUIAX U SKOJIOTHYECKUX MpoOIeMax XUMUYECKOTO MPOU3BOCTBA;

c(OPMHPOBAHHOCTh YMEHUI NMPOBOAUTH BBIYMCICHHS C MCIIOJB30BAHUEM IMOHATHS «MaccoBasi HOJIS
BEIIECTBA B PACTBOpE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMHUYECKHX PEAKIHUAX, MAcChl BEIECTBA WIIU
00BEMa Ta30B M0 U3BECTHOMY KOJIIMYECTBY BEUIECTBA, Macce WM 00BEMY OJJHOTO U3 YYaCTBYIOMIMX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(deKTa peakiy Ha OCHOBE 3aKOHOB COXPAaHEHHUs MAacChl BEUIECTB, MPEBPALLCHUS U
COXpaHECHHS YHEPTHH;

chOpPMUPOBAHHOCTh yYMEHUW COONIIO/AaTh TMpaBWia TOJb30BAHUS XUMHYECKOH TMOCYylIoOH U
1abopaTOpHBIM  O0OpYAOBaHMEM, a TaKXkKe IMpaBuja OOpallleHHus C BEIIeCTBAMH B COOTBETCTBUHM C
WHCTPYKIUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOIHATH XMUMHUYECKHHA SKCIEPUMEHT (pa3sioKeHHUEe
MEepOKCHa BOJOPOJa B MPUCYTCTBHM KaTaau3aTopa, ONpPEIesIeHUe Cpelbl PACTBOPOB BEIIECTB C MOMOIIBIO
YHHUBEPCAJIHHOTO WHAMKATOPA, BIUSHUE PA3TUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIIMU, PEaKIuu
MOHHOTO 00MEeHa, KaYeCTBEHHbIE peakliu Ha CcyibdaT-, KapOOHAT- U XJOPHUA-aHUOHBI, HA KATHOH aMMOHHUS,
peleHre SKCIepUMEHTAIBHBIX 3a7a4 1Mo TeMaM «Metaiuie»y u «Hemetamnsny) B COOTBETCTBUH C MPAaBHIIAMH
TEXHUKU O€30MaCHOCTH MpU OOpaIleHHH C BEIIECTBAMU U JTAOOPATOPHBIM 000PYAOBAaHHUEM, IMPEACTABIATH
pe3yabTaThl XMMHUYECKOTO HKCHEpUMEHTa B (OpMe 3aliCH ypPaBHEHUH COOTBETCTBYIOIIMX PEAKIHNA H
dbopMynHupOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHUH KPUTHUYECKH AHAIM3MPOBATH XMMHUYECKYIO HH(DOPMAIUIO, MMOIydaeMylo
U3 Pa3HBIX UICTOYHHUKOB (CPE/ICTBA MACCOBOM KOMMYHUKaUU, IHTEpHET U IPYTHX);

c(hOpMUPOBAHHOCTH YMEHHI COOJIIOIaTh TIPaBUiIa YKOJIOTHUYECKHU 11eJIeCO00pPa3HOTO TTOBEACHUS B OBITY
U TPYIOBOH JMEATENHHOCTH B IIENAX COXPAHEHHsI CBOETO 3[0POBBS M OKPYKAIOMIEH MPUPOIHON CpEbl,
OCO3HABaTh OMACHOCTH BO3JCHCTBUS Ha JKUBBIC OPraHWU3MBI OMpPEICNEHHBIX BEUIECTB, TMOHUMAs CMBICT
nokazarenss [IJIK, mosicHaTh Ha mnpuMepax CcHocoObl yMEHBIIEHUS W TPEJOTBPAIICHHUS WX BPEIHOTO
BO3/ICHICTBUS HAa OPTaHU3M UYEIIOBEKA;

Ui 00Y4YaroOIIMXCsl ¢ OTPAaHUYEHHBIMA BO3MOKHOCTSIMH 3JI0pPOBbS: YMEHHME MPUMEHSATH 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METOJIaX IMO3HAHUS BENICCTB H XUMHYCCKHUX SBJICHHIA,

JUISL CHETbIX M CIa0OBHUIAIMIMX OOy4YaroIIMXCs: YMEHHE HCIOJIb30BaTh Pebe(h)HO-TOUCUHYIO CUCTEMY
o0o3nauenuii JI. bpaiiis s 3anucu XuMudeckux GopMyil.

TeMaTnuyeckoe MIAHMPOBAHUE 10 yueOHOMY npeaMmery «Xumusa» 10 kaace

KonnuecTBo yacos OnexTpoHHBbIE (IIUPPOBLIE)
No HanmenoBanue pa3ziesioB u TeM Boero | Ko 160 oa 5A30BATENEHbL ¢
T HTP. T KT.
/1 NPOrpaMMbl p-p p 0bpasoBatc ¢ pecypce
bl paboTHI
Paznen 1.Teopernueckne 0CHOBBI OPraHMYeCKOM XUMUM
1.1 | Ilpenmer opraHM4ecKOW XHUMHH. 3
Teopuss CTpPOEHHsSI OpPraHUYECKHX
coenquHeHuil A. M. Byrneposa

HWroro no pazneny 3

Paznen 2.YriaeBoaopoanbl

2.1 | [IpenenbHbie yrIeBOgOPOALI — ‘ 2 ‘




AJTKaHBI
2.2 | HenpenenbHbIC YTII€BOJIOPOIBL: 6 1
QJIKEHBI, aJIKa/INCHBI, ATKUHBI
2.3 | ApoMaTHYECKUE YTIICBOIOPOIbI 2
2.4 | IlpuponHsie HMCTOYHUKH 3 1
YIJI€BOJIOPOJIOB U UX MepepaboTka
Hroro mo pazneny 13
Paznen 3.Kuciaopojaconep:kanue oprannieckue coeJuHeHust
3.1 | Criuptel. DeHou 3
3.2 | Anpaeruasl. KapOonossie 7 1
KUCI0Thl. ClI0KHBIE 3PUPBI
3.3 | YrneBombl 3 1
Hroro no pazneny 13
Pasnen 4.A30Tcoep:kaiye opraHudecKne coeIMHeHUus
4.1 | Amunabl. AMuHOKHCIOTHL Benku 3 ‘ ‘
Wroro no pazneny 3
Pasnen S.BbicOKOMOJIEKYISIPHbIE COCAUHEHUS
5.1 | Inactmacce. Kayuykn. Bonokua 2 ‘ ‘
Uroro no pazgeny 2
HUTOI'O 34 2 | 2 ]
TemaTH4eckoe MIAHUPOBaHUE MO y4eOHOMY npeaMeTy «Xumus» 11 kiaacc
Ne KoaunuecTBo 4acoB
w/n HaumMeHoBaHue pa3iaesioB U Beero | Kontp.patoror | Tpak. JJieKTpoHHbIE (U (poBHIE)
TeM MPOrpaMMbl oGpa3oBaTeJIbHbIE PeCyPChI
padoThI
Pasnen 1.TeopeTrnyeckne 0CHOBbI XUMHH
1.1 | Crpoenue aTOMOB. 3
Ilepyonnueckuii  3aKOH |
[Tepnoanueckas cucrema
XUMHYECKHX d3leMeHToB [l
W. MeHnneneesa
1.2 | Ctpoenue BEIIIECTBA. 4
MHoroo6pasue BenecTB
1.3 | Xumnueckue peakimm 6 1 1
Wroro mo pazueny 13
Pasznen 2.Heopranmueckasi xumusi
2.1 | Meramibl 6 1
2.2 | Hemeramibl 9 1 1
2.3 | CBsI3p HEOPraHWYECKUX H 2
OpPTaHWYECKUX BEIICCTB
Wroro no pazneny 17
Paznen 3.Xumus u :Ku3Hb
3.1 | Xumus u sxu3sp 4 |
Hroro no pazgeny 4
UTOI'O 34 2 3 |
IloypouHoe muianHupoBanue Mo ydyeOHoMy npeamery «Xumus» 10 kiace
KommuecTBo yacos
Ne DJIeKTPOHHbIE U (PPOBbHIE
n/n Tema ypoka Bcero Koutp.p | Ipaxr. oOpa3oBaTejibHbIE pecypchl
a0oTbl | paboTHhI
1 [Ipeamer opraHWyYecKOd XHMUH, 1




€€ BO3HHUKHOBEHHUE, pa3BUTUE U
3Ha4YeHUe

Teopuss CTpOeHHs OpPraHU4ECKUX
coequnenuit A. M. bytiepona, e€
OCHOBHBI€E I10JIOKEHHUSI

[IpencraBnenue 0
KJaccu(uKaul  OpPraHMYEeCKUX
BEIIECTB. Homenxknarypa
(cucremaTruueckas) u
TPUBUAJIbHbBIE Ha3BaHUSA
OpPTaHWYECKUX BEIICCTB

AJIKaHbBI: COCTaB M CTPOCHHE,
TOMOJIOTUYECKUU PSJT

Metan ¥ 3TaH — MOpPOCTEUIINE
MIPEICTABUTENH AJIKAHOB

AJIKeHBI: COCTaB M CTpOEHHE,
CBOMCTBA

OTuneH W NOponwieH - —
IIpoCTEeNIINe MIPEACTaBUTEIIN
AJIKEHOB

[Tpaktuueckas pabora Ne 1.
«[lonmydyenue FTUICHA U U3YUYCHHE
€ro CBONCTBY

Ankanuensl. byragmen-1,3 wu
meTmiiOyraauen-1,3. Ilomyuenue
CUHTETMUYECKOTO0  Kaydyka U
PE3UHBI

10

AJKHMHEL: cOCTaB U OCOOCHHOCTH
CTPOEHHS, TOMOJIOTUYECKUI PSI.
Auerunen  —  mpocTedmmi
MIPEJICTAaBUTENb aJIKHHOB

11

Bpruncinenuss 0o ypaBHEHHUIO
XUMHYECKON peaKkuu

12

Apenbl: 0O€H301 UM TOJYOIL
TOKCHYHOCTH apeHOB

13

I'eneTnueckas CBS3b
YIJIEBOAOPOAOB, ITPUHAIIEKALUX
K pa3JIMYHbIM KJIacCaM

14

[Tpupoansie UCTOYHUKHU
YTJIEBOJOPOAOB: MPHUPOJHBINA Ta3
U TIONyTHble He(TsAHBIE Tra3bl,
HeDTh " MIPOJTYKTHI eé
nepepadoTKu

15

[Tpupoansie UCTOYHUKHU
YTJIEBOJOPOAOB: MPUPOJHBINA Ta3
U TIONyTHblE He(TsAHBIE Tra3bl,
HeDTh " MIPOJTYKTHI eé
nepepadoTKU

16

Kontponbrast paborta mo pazaeny
«YTJIeBOJIOPOIBI»

17

[IpenenbubIC OJIHOATOMHBIE
CHI/IpTI:II MECTAHOJI nu OTAHOJI.
Bonopoanas cBsizb

18

MHoroaroMHbIe CIIUPTHI:
STUJIEHTJIMKOJIb U TJINLEPUH

19

@eHoNl: CTpOEHUE  MOJIEKYJIBI,
du3nyeckue U XUMHUYECKHE




CBOMCTBA, IPUMEHEHHUE

20

Anpneruapl:  GopMalbaerua U
areTanpaerung. AneTod

21

OHOOCHOBHBIE npene/ibHbIe
KapOOHOBBIC KHUCTIOTHI:
MypaBbUHAsI U YKCYCHasI

22

[lpaktuyeckas pabora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHCJIOTBD»

23

CTCapI/IHOBaH u OJICMHOBasA
KHUCJIOTHI, Kak MOpeaACTaBHUTCIIN
BBICHIHUX Kap6OHOBBIX KHCJIOT

24

Mrpuia  kak CcoJIn BBICIIUX
KapOOHOBBIX KHUCIIOT, UX MOIOIIEE
JIECUCTBUEC

25

CrnoxHble 3pUpEI KaK
IPOU3BO/IHBIC KapOOHOBBIX
KUCIOT.  ['MAponm3  CIOXKHBIX

2¢upoB

26

JKupel: ruaponus, IpUMEHEHUE,
Ouosiornyeckas posb KHUPOB

27

Yrnepodsr: COCTaB,
KJ1accuukarms. Baxwnetimue
MIPEACTABUTEIH: TJTIOKO03a,
bpykTo3a, caxaposa

28

Kpaxman wu nmemnonosa  Kak
IIPUPOJIHBIE TOJIMMEPBI

29

Kontponbnas paborta mo pazaeny
«Kucnoponconepxamue
OpPTraHUYeCKHEe COSTUHEHUS

30

AMMWHBI: METHJIAMHUH U aHWJINH

31

AMUHOKHUCIOTHI KaKk aMm(poTepHbIe
OpraHUYECKUE COEIMHEHMS, UX
OHOJIOrnYecKoe 3HAYCHUE.
Ilentuapl

32

benku KaK MIPUPOTHBIE
BBICOKOMOJIEKYJISIPHBIE
COCMHEHUS

33

OCHOBHBIC IIOHATHUA XUMHUHN
BBICOKOMOJIEKYJISIPHBIX
COeTUHEHNN

34

OcCHOBHBIE  METOABI  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCIUHECHMI. IInactmacchl,
Kay4yKH, BOJIOKHA

UTOoro

34

IToypouHoe ni1aHupoBaHue 1o yyeoHomy npeamery «Xumusp» 11 kiaace

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTp.pa6oTsi

IIpaxkr.
padoThI

DJIeKTPOHHBIEe HU(POBLIE
o0pa3oBare/ibHbIE

pecypcbl

XUMHUYEeCKUH 3JI€MEHT.

ATOoM.

1




DnexkTpoHHasi KOH(GUTypamys aTOMOB

[Tepnonnueckuii 3axkoH u llepronnueckas
cucteMa xumudeckux osiemeHtoB . U.
MenpeneeBa, X CBSI3b C COBPEMEHHOU
TeopUeu CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH  U3MEHEHUS  CBOMCTB
XUMHUYECKUX DJIEMEHTOB M MX COEIWHEHUI
o TrpynmaM H [epuoaaM. 3HAuYeHHE
MEPUOIUYECKOT0 3aKOHA H  CHUCTEMBI
xuMmuueckux snemeHtoB .M. MeHneneesa
B Pa3BUTHH HAYKH

Crpoenue BeniecTBa. XHMHUYECKasi CBS3b,
e€ BHUIOBI; MEXaHU3MBl  OOpa30BaHUsA
KOBAJICHTHOM CBA3U. BoopoHas cBsi3b

BaneHTHOCTb. ONEKTPOOTPHUIATEIHEHOCTb.
CreneHb OKUCJICHUS. BermectBa
MOJICKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS

IlousTue 0 AUCIICPCHBIX CHUCTCMaAXx.
HctuHHBIE MW KOJUIOUJIHBIC PacTBOPHI.
MaccoBas J0JIs1 BEHICCTBA B paCTBOPC

Knaccugukanus u HOMEHKJIaTypa
HEOPraHWYECKUX COEIMHEHU.
I'eneTnueckast  CBSI3p  HEOPraHMYECKUX
BEIIECTB, Pa3IMYHbIX KJIACCOB

Knaccupukamust XMMHUYECKHX peakiuid B
HEOPraHMYECKOM M OpPraHWYecCKOW XUMUHU.
3aKOH COXpPaHEHMsI MacChl BEIIECTB; 3aKOH
COXPAHEHUS U MpEBpAILEHUs] YHEPIUU MPU
XUMHUYECKUX PEaKIUIX

Ckopoctb peakiun. OOpaTUMBbIE PEAKIUU.
XHUMHUYECKOE PAaBHOBECHE

10

[Ipaktnueckass pabora Ne 1. «BnusHue
pa3nu4HbIX  (AKTOPOB HA  CKOPOCTb
XMUMUYECKOH peaKIim

11

OneKkTpoauTH4ecKas JMCCOLHALIHSL.
ITonstue o BomopoaHoMm mokasatene (pH)
pactBopa. Peaknum wnoHHOro oOMeHa.
I'mpponus OpPraHUYECKUX u
HEOPraHMYECKUX BEILECTB

12

OKHCIUTETEHO-BOCCTAHOBUTEIILHBIC
peakuuu. IlonsiTue 00  BneKTpoIU3e
pacIiaBOB U pacTBOPOB COJIEH

13

Kontponbnas  pabora mo  pasgeny
«TeopeTnueckre OCHOBBI XUMHUI

14

MCTaJ'IJ'Ibl, nux TIOJIOKCHHUE B
Ilepnognueckoil  cuUCTEME  XHUMHYECKHX
snemenToB JI. WM. MeHnaeneeBa wu
0COOCHHOCTH cTpoeHus artomMoB. OOmme
(u3nUecKre CBOMCTBAa METAJJIOB

15

CrnnaBel METAJJIOB. aﬂeKTI)OXI/IMI/IquKI/Iﬁ
pan HaHpH)KeHI/Iﬁ MCTAaJJIOB

16

XUMHUUYECKHUe CBOMCTBA Ba)KHEHIITHX
METAUIOB  (HATpWH, KaJWd, KaJbIUi,
Marfuii, ATIOMHHAN) B UX COSTMHEHUHN

17

XUMUYECKUE CBOMCTBA XpOMa, MEAU U HX
COECTMHEHUI

18

XUMHUUYECKHE CBOMCTBA LIMHKA, JKeIe3a U UX
COEIUHEHUN




19

[MpakTuaeckass pabora Ne 2. "Pemenue
SKCHEPUMEHTAIBHBIX ~ 33Jad 10  TeMe
«Metanmpn"

20

Hemeramisl, HX MTOJIOXKEHUE B
[leprioguueckoii  CUCTEME  XMMHUYECKUX
anmementoB JI. WM. MenngeneeBa wu
0COOCHHOCTH CTPOEHUS] aTOMOB

21

duznueckue CBONCTBa HEMETAJUIOB.
Annorponusi HEMETAIJIOB (HAa MpUMEpe
KHCIIOpoJ1a, cephl, (hocdopa u yriepona)

22

XUMUYECKUE CBOMCTBA TAJIOT€HOB, CEPHI U
WX COCTMHECHUN

23

XuMmHu4eckue cBOWCTBa a3oTa, dochopa u
UX COSTUHECHUIN

24

XUMHYECKHE CBOMCTBA yriepoJa, KPEeMHHUS
U UX COeIUHEHUN

25

[IpuMeHeHre BaKHEMIIIMX HEMETAJUIOB U
UX COeIUHEHUN

26

O0001Ienne 1 cucTeMaTH3anus 3HaHUH 110
TeMe «Hemeramnely. Beramciaenus 1o
YpaBHEHUSIM XUMHUYECKUX pEaKkIuil u
TEPMOXMMHUYECKHUE PACUETHI

27

IIpaktnyeckas pabora Ne 3. «Pemenue
OKCIIEPUMEHTANBHBIX 337ad IO  TeMe
"Hemeramnsl"y

28

KonTponbhas pabora 1o TeMaMm
«MeTamibby u
«Hemerannsy/Beepoccuiickas
poBepouHas paboTa

29

HeOpFaHI/I‘lCCKI/IC n OpPraHn4eCcKuc
KHCJIOTHI. HCOpFaHI/I‘IeCKI/IC u
OpraHN4YCCKHUEC OCHOBAHUS

30

AmdorepHbie HEOpPraHWYeCcKue u
OpraHuveckue coeAuHeHus. I'eHeTnueckas
CBS3b HEOPraHMYECKHX M OPraHu4eCKHX
BELIECTB

31

Ponb XUMHUHN B obecnieyeHnn
HKOJIOTHYECKOH, JHEPreTUUECKON u
MUILEBOH 6e301acHOCTH, pa3BUTHH
MEIUITUHBI

32

[IpencraBnenus o0 oOWUX  HAYYHBIX
MPUHLKIIAX [POMBIIIEHHOTO MOJXY4YEeHHUs
BaYKHEHMIIINX BELIECTB

33

YenoBek B MUPE BEHIECCTB U MAaTCPUAJIOB

34

Xumus u 300POBLC YCIIOBCKA

UTOoro

34
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